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M LI TARY SPECI FI CATI ON
DYNAM C REFERENCE UNI T (DRU)

This specification is approved for use by the US. Arny
Armanent, Munitions and Chem cal Conmand, and is available for use
by all Departnments and Agencies of the Department of Defense.

1.  SCOPE

1.1 Scope. This specification covers the requirenments,
exam nations and tests for a self contained inertial surveying
system for use in weapon and target acquisition systems (see
6.1).

2. APPL|I CABLE DOCUMENTS

2.1 Covernnment docunents
2.1.1 Specifications, standards. and handbooks. The

fol lowi ng specifications, standards, and handbooks form a part of
this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docukents are those listed in the
i ssue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplenent thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS

M LI TARY
M L-S-5002 - Surface Treatnent and |norganic
Coatings for Metal Surfaces of Wapons
Syst ens
M L-B-5087 - Bonding, Electrical and Lightning

Protection for Aerospace Systens
M L-E-6051 - Electromagnetic Conpatibility
Requi renents, Systens

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in inproving
this document should be addressed to: Commander, U.S. Arny ARDEC, ATTN. SMCAR-BACS, Picatinny Arsenal,
New Jersey 07806-5000 by using the self-addressed Standardization Document |nprovenent Proposal (DD Form 1426)
appearing at the end of this document or by letter.

AVBC N A FSC 1220
DI STRIBUTI ON STATEMENT A. Approval for public release; distribution unlimted.
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M L- C- 38999

M L-C- 46168
M L- H- 46855

STANDARDS
M LI TARY

M L- STD- 109
M L- STD- 130

M L- STD- 454
M L- STD- 461

M L- STD- 462
M L- STD- 463
M L- STD- 781

M L- STD- 810
M L-STD- 1275

M L- D- 70789A (AR

Heat Treatnment of Steel, Processes for
Meter, Time Totalizing _
Parts, Materials and Processes Used in

El ectroni ¢ Conmuni cations Equi prent

Fire Control WMaterial, Manufacture and

I nspection, General Specification for

Fi nishes for Gound Electronic Equi prment
Parts, Equipnent and Tools for Arny

Materi al, Packagi ng of

Plate, ldentification or Instruction,
Metal Foil, Adhesive Backed, GCeneral
Specification for

Connectors, Electrical, Grcular,

M niature, H gh Density, Qick

Di sconnect (Bayonet, Threaded, and
Breech Coupling), Environment Resistant,
Renovable Crinp and Hernetic Sol der

Contacts, General Specification for
Coating, Aliphatic Polyurethane,
Chem cal Agent Resi stant

Human Engi neering Requirenents for MIi-
tary Systems, Equipnent and Facilities

Quality Assurance Terns and Definitions
Identification Marking of U S Mlitary
Property

Standard Ceneral Requirenents for

El ectroni ¢ Equi pnent

El ect romagneti c Em ssion and
Susceptibility Requirenents for the
Control of Electromagnetic Interference
El ectromagnetic Interference
Characteristics, Measurenents of
Definition and Systens of Units,

El ectronmagnetic Interference Technol ogy
Reliability and Design Qualification and
Producti on Acceptance Tests:

Exponential Distribution

Envi ronnmental Test Methods and

Engi neeri ng Qui delines

Characteristics of 28 Volt DC Electrical
Systenms in Mlitary Vehicles
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M L-STD- 1472 - Human Engineering Design Criteria for
Mlitary Systens, Equipnment and
Facilities

ML-STD-1474 - Noise limts for Arnmy Materi al

M518012 - Handles, Metal, Spring-Bail Type

M527467 - Connector, Plug, Electrical Straight,
Crinp Type, Bayonet Coupling, Series |

M527468 - Connector, Receptacle, Electrical Jam

Nut Munting, Crinp Type, Bayonet
Coupling Series |

(Unl ess otherw se indicated, copies of federal and mlitary
speci fications, standards, and handbooks are available from the
St andardi zati on Docunents Order Desk, Bldg. 4D, 700 Robbins
Avenue, Phil adel phia, PA 19111-5094.)

2.1.2 Q her Covernment docupents drawi ng and
publications. The following other Government docunents,
drawi ngs, and publications form a part of this docunent to the
extent specified herein. Unless otherw se specified, the issues
shall be those cited in the solicitation.

DRAW NGS
US ARMY ARVAMENT RESEARCH, DEVELOPMENT AND ENG NEERI NG
CENTER
78020 Mcrocircuits, Linear Quad Differential
Line Receivers, Mnolithic Silicon
9396270 - Dynamc Reference Unit

PUBLI CATI ONS

TECOM Report - Firing Test of MLO9E4 Howit zer
86-LR(V)-41

24 Sep 86

TECOM Report - Firing Test of MLO9E4 Howitzer
86-LR(V)-41

10 Mar 87

TECOM Report - Road Shock and Vibration Test of MLO9E4
87-LR(V)-2 Howi t zer

28 Jan 87

TECOM Report - Road Shock and Vibration Test of NAPS
87-LR(V)-1 Hardware in ML13A1

14 Jan 87
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MANUAL S
NUCLEAR AND CHEM CAL

Nucl ear Survivability Citeria for the Mdular Azinmuth
Position System (MAPS), equipnment survivability

cat egory: man in truck or signal shelter, equipnent
exposed

NBC Contam nants Survivability Criteria for Arny
Mat eri el

(Copi es of other CGovernment documents, drawi ngs and publications
required by the contractors in connection with specific
acquisition functions should be obtained from the contracting

activity or as directed by the contracting activity.)

2.2 Non-Governnent publications. The follow ng docunent (s)
forma part of this docunent to the extent specified herein.
Unl ess ot herw se specified, the issues of the docunents which are
DoD adopted are those listed in the issue of the DODISS cited in
the solicitation. Unless otherw se specified, the issues of
docunments not listed in the DODISS are the issues of the
docunents cited in the solicitation (see 6.2).

ELECTRONI C | NDUSTRI ES ASSCCI ATI ON (ElI' A)

El ARS- 422 - Eectrical Characteristics of Balanced
Voltage Digital Interface Crcuits

(Application for copies should be addressed to:
El ectronic Industries Association, 2001 Eye Street NW

Washi ngt on, DC 20006)
AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI 'Y 145M - Dinensioning & Tol erancing

(Application for copies should be addressed to:
American National Standards Institute, 1430 Broadway,

New York, NY 10018-3308)

TECHNI CAL  MANUALS

28030/ 8530 SCC- Zilog Serial Conmunications
Controller

(Application for copies should be addressed to: Zi |l og
Inc., 210 Haci enda Avenue, Canbell, CA 95008-6609)
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2.3 Qder of Precedence, In the event of a conflict
between the text of this docunent and the references cited herein
(except for related associated detail specifications,

SlEl)eCIfI cation sheets or M5 standards), the text of this docunent
shall take precedence. Nothing in this specification, however,
shal |l supersede applicable laws and regulations unless a specific
exenption has been obtained.
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3. REQUI REMENTS

3.1 First article. Wen specified, a sanple shall be
subjected to first article inspection (See 4.6 and 6. 3).

3.2 Qualification. DRUs furnished under this specification
shall be products which are authorized by the qualifying activity
for listing on the applicable qualified products list at the time
set for opening of bids (See 4.5 and 6.4).

3.3 Fabrication. The Dynam c Reference Unit shall be
manuf actured in accordance with this specification and figures
included in this specification.

3.4 (eneral specification. The contractor shall be

responsi ble for conpliance to the requirenents of paragraphs
4.2.2.1 to 4.2.2.3 of specification M L-F-13926.

3.5 |tem definition.

3.5.1 Item functions. The DRU shall be a self-contained
inertial surveying systemfor use in U S Arny weapon and target
acquisition systems. The DRU shall provide, depending on the
application, all or part of the follow ng:

a. Horizontal Position in Universal Transverse WMercator
(UTM coordinates of nothing, casting, hem sphere and zone.

b. Horizontal Position in British National Gid
coordi nates of northing and casting.

c. Horizontal Position in Geodetic coordinates of
| ati tude and | ongitude.

d. Al titude.

e. Angular Oientation consisting of Pointing Device
Gid Azimuth or Geodetic Azinmuth, Pointing Device Pitch and
Pointing Device Roll or Cant.

f. Angular Oientation consisting of Vehicle Gid
Azimuth or GCeodetic Azimuth, Vehicle Pitch and Vehicle Roll or
Cant .

g. DRU North, East, and Up velocities.
h. Angular Velocity consisting of Pointing Device

Azimuth Rate, Pointing Device Pitch Rate, and Pointing Device
Rol|l Rate.
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Coordi nate and reference frames shall be as defined in 6.6.

The DRU shall accept the followi ng types of danmping to inprove
inertial survey accuracy:

a. Cdonet er .

b. Zero-velocity updates (ZUPTS) when vehicle is
st opped.

The DRU will be used in configurations in which both types of
danping will be available, i.e., continuous odoneter pulses when
the vehicle is noving and ZUPTS whenever the vehicle is stopped.
Wien a Vehicle Mtion Sensor (VM5) is not used in the
configuration, or odoneter data is unavail able because of a

mal function, or when the DRU is conmanded, periodic zero-velocity
vehicle stops at regular intervals will be used to provide
danping. This node of operating shall be invoked automatically
if odometer data becones unavail able or erroneous because of a
mal f uncti on.

The DRU shall be interchangeable from prine system and vehicle to
vehicle without requiring hardware changes, calibration
procedures, vehicle driving constraints or unschedul ed ZUPTS.

3.5.2 nfigurations in which the DRU wl| . Several
possi bl e system applications for the DRU are depicted in Figures
1, 2, and 3. Figure 1 is an odoneter aided inertial survey
system with a Control and Display Unit (CDU) used for system
control, data entry; and data display. Figure 2 shows a simlar
survey system with control, entry and display functions shared
between the CDU and prine system equipnment. In this configura-
tion, the prime systemcan |limt the ability of the CDU to
control the DRU and enter data. Figure 3 is a zero-velocity
aided inertial survey system w thout odoneter input.

3.5.3 Qperating nodes. The DRU shall have two main
operating nodes: Aign and Survey, wth performance to survey
accuracies (3.6.1.1). In addition, the DRU shall have two
transport nodes: Air Transport and Marine Transport. The
transport nodes allow the DRU to be transported, while operating
wi th degraded performance, for extended periods wthout having to
stop enroute or align the systemat the destination. A position
update at the destination is required to restore position
accuracy after transport. To maintain survey accuracies while
transporting the DRU by air or water, the Survey node shoul d be
used and ZUPT requirenents observed. Requirements for the
operating nodes are given in the follow ng subsections.
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Figure 2
Configuration B
Cdonet er Ai ded-Prine System Connected to Main Data Bus,
Control and Display Unit Connected to Auxiliary Data Bus.

Source: https://assist.dla.mil -- Dowrgoaded: 2015-12-21T15:20Z
Check the source to verify that this is the current version before use.
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Configuration C
MAPS System Wthout Odoneter Aiding (Exclusive ZUPT Mode)
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3.5.3.1 Align. The DRU shall have two align subnodes:
Normal Align and Stored Heading Align. During Stored Headi ng
Align, the vehicle will be stationary. During Normal Align the
vehicle will wusually be stationary during the entire alignnent,
but may be noved after 3.5 minutes (naxinmu w th degraded survey
accur aci es.

3.5.3.1.1 Initialization. Wthin 20 seconds after
application of power or after receipt of a RESTART command,
except where noted, the DRU shall:

a. Reset STATUS bits S1/4, S1/5, S2/2, S4/0, and $4/1
and set S1/7 (S1/7 shall remain reset for RESTART).
shal |l determ ne whether the Configuration Data Present flag,
Poi nting Device Boresight Angles Present flag, and Vehicle
Boresi ght Angles Present flags are set. If any these flags
are reset, S1/7 shall remain set and S1/4, S1/5 and S2/2 shall
remain reset until the appropriate data comand(s) have been
received by the DRU (3.5.8.9.1, 3.5.9.1.1, and 3.5.9.2.1).

b. Initiate BIT of itself, and if there is a failure
set bit 7 of BULT-IN TEST DATA character D1.

C. Check if last shutdowmn was abnornmal, and if so, set
bit O of ALERT DATA character D1 and bit 1 of STATUS character Sl
(Excepti on: These bits shall not be set again for RESTART if

reset criteria were nmet and they were previously reset).

d. If a VWB is being used, initiate hardware BIT of the
VMS. (Not rewired after receipt of a RESTART command if VM5 BIT
al ready has been perforned). If there is a failure, set bit 1 of
BUI LT- I N- TEST DATA character D2, and bit 3 of STATUS character
S1. If the VM5 passes BIT, reset bit 3 of STATUS character Sl.
VMS BIT shall not be initiated before 3 seconds after application
of power.

e. If a VM5 is not being used, set bit 3 of STATUS
character Sl.

f Set bit 4 of STATUS character S2 to indicate that the

pointing device is in the travel |ock position. (Exception:

Travel ock discrete indicates that the pointing device is out of
travel lock or an QUT OF TRAVEL LOCK command has been received).
Determ nation of the travel lock state shall not be made before 3
seconds after application of power.

g. Respond to commands within 10 seconds after turn-on.

h. Reset bit 7 of STATUS character S1 when the DRU is
ready to proceed to Align (Already reset for RESTART).

11
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i Set bit 5 of STATUS character S1 when the DRU enters
Normal Align or Stored Heading Align. Set STATUS bit S2/2 when
the DRU enters Stored Heading Align.

_ Set bit 7 of STATUS character S2 to indicate that a
zero-velocity update has been initiated.

k. If initial paraneters have not been received, set bit
6 of ALERT DATA character D2 for Normal Align. ALERT bit D2/6
shall be reset for a valid Stored Heading Align.

. Be ready to accept and process initial paranmeters, if
they are input, via the ACCEPT POSITION or ACCEPT GECDETI C DATA

command.

3.5.3.1.1.1 Normal shutdown. |If the previous shutdown was
normal (30.4.6 D1/0), the DRU shall accept initial paraneters at
anytine during Normal Align if acceptance criteria are met. Up
to the tinme new paraneters are accepted the DRU shall use the
current stored position. Initial parameters are input using the
ACCEPT PCSITION (30.1.1) or ACCEPT GECDETIC DATA (30.1.9)

comrands.

If initial paraneters are input, the DRU shall perform
reasonabl eness checks as specified in 3.10.5. If criteria in
3.10.5 are not net, the DRU shall reject the data, set the
if)propriate alerts as specified in 3.10.5 and continue Nornal
Ign using current stored position. If, subsequently initial
parameters are not input and accepted, when Normal Align is
conplete, bit 6 of ALERT DATA character D2 shall be reset.

If initial paraneters are input and pass reasonabl eness checks as
specified in 3.10.5, the DRU shall accept the data and reset bit
6 of ALERT DATA character D2.

If initial paranmeters are not input at anytine during Normal
Align, the DRU shall use current stored position, and at the
completion of Normal Align shall reset bit 6 of ALERT DATA

character D2.

3.5.3.1.1.2 Abnornmal Shutdown. If the previous shutdown was
abnormal (30.4.6 D1/0), the DRU shall accept initial paraneters
at anytime within the first 3.5 mnutes of Normal Align if
acceptance criteria in 3.10.5 are net. On acceptance of the
initial paraneters, the DRU shall automatically RESTART and reset
bit 6 of ALERT DATA character D2 and bit O of ALERT DATA
character Dl. If initial parameters are not received and

12
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accepted within the first 3.5 mnutes of Normal Align, bit 5 of
STATUS character S1 shall be reset and bit 4 of STATUS character
S1 shall remain reset. When both bits 4. and 5 of STATUS
character S1 are reset, the proper operator response wll be to
command RESTART, and update position.

3.5.3.1.2 Normal alian. In the Normal Align node, the DRU
shal | automatically align the navigation coordinate franme by
determning the direction of the gravity vector and
gyroconpassi ng. Normal Align shall Dbe acconplished wthout entry
of external orientation data. The DRU shall enter the Normnal
Align nmode automatically after power turn on unless the |ast
shutdown was acconplished with a STORED HEADI NG SHUTDOMN conmand.
The DRU shall also enter the Normal Align node on receipt of the
RESTART command (30.3.3) if the DRUis stationary (see 30.3.3 for
exceptions). Qtherwise, bit 6 of ALERT DATA character D3 shal
be set and the DRU shall remain in the present node. Bit S of
STATUS character Sl shall be set and bit 4 of STATUS character Sl
shall be reset when the DRU enters the Normal Align node.

During the first 3.S mnutes SnBX[nun) of Normal Align, and only
during the first 3.5 mnutes (maximum) of Normal Alrgn, if
excessive vehicle notion is detected or the vehicle prematurel
proceeds on its mssion, bit 3 of ALERT DATA character D2 shal

be set, bit 5 of STATUS character S1 shall be reset, and bit 4 of
STATUS character S1 shall renmain reset. (Wen both bits 4 and 5

of STATUS character S1 are reset, the proper operator response

will be to command RESTART.) After the first 3.5 mnutes

(maxi mum) of Normal Align have been conpleted, bit 4 of STATUS
character S1 shall be set and bit 5 of STATUS character S1 shal
remain set until Normal Align is conpleted.

STATUS bit S3/1 shall be set when the DRU determ nes nornal align
attitude data is valid (wthin 3 sigma of the specified
accuracies) for use by the prinme system

If Normal Align is conpleted with the vehicle parked at one

| ocation the DRU shall meet the survey accuracies specified in
3.6.1.1. The vehicle may nove after being in the Normal Align
node for 3.5 mnutes (maximun). |In which case, bit 2 of STATUS
character Sl shall be set after each 3 mnutes, 45 seconds of
travel until a maximum of 15 m nutes, plus 30 seconds for each
travel period, of align tinme have been accumulated with the

vehi cl e st opped.

Vehicle stops of |less than 30 seconds or periods in which notion

di sturbances are present shall not count toward align time. |f

Normal Align is conpleted at the next vehicle stoP, the DRU shal
meet the survey accuracies specified in 3.6.1.1. [f Normal Aign
Is conpleted at nore than one subsequent vehicle stop, or if

13



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR

vehicle travel time exceeds 4 mnutes between stops, the DRU
shall meet the Normal Align and survey azimuth accuracies in
3.6.1.1, bug until a position update is perforned, shall not be
required to nmeet the position accuracy in 3.6.1.1. Wile in

Normal Align, if the vehicle fails to stop within 6 mnutes after
conpleting the |ast ZUPT, STATUS bit S1/1 shall be set. STATUS
bit S1/1 shall not be set prior to 6 mnutes if the vehicle fails
to stop at the 4 mnute point.

Prior to conpletion of Normal Align, an input reasonabl eness test
as described in 3.10.6.1 shall be performed. If the test is not
passed, bits 4 and 5 of STATUS character S1 shall be reset and
bit 4 of ALERT DATA character D2 shall be set.

When Normal Align is conplete, bit 5 of STATUS character S1 shall
be reset, and bit 6 of ALERT DATA character D2 shall be reset (if
it has not already been reset).

3.5.3.1.3 Stored heading align. The DRU shall enter the
Stored Heading Align node on receipt of the STORED HEADI NG ALI GN

command (30.3.8) at any tine within the first 60 seconds of
Normal Align or at turn-on if the previous shutdown was nmade wth
the STORED HEADI NG SHUTDOWN command. However, if the STORED
HEADI NG ALI GN conmand is received nore than 60 seconds after the
start of Normal Align, or if the previous shutdown was abnornal,
or if there has been a previous RESTART, or if bit 3 of ALERT
DATA, character D2 is set, or if ALERT DATA D5/3 is set, the DRU
shall not enter the Stored Heading Align node and shall set bit 6
of ALERT DATA character D5. Bit 2 of STATUS character S2 shall

be set, and bit 6 of ALERT DATA character D2 shall be reset when
the DRU enters the Stored Heading Align node. The Stored Heading
Align node shall use the last stored values of position
coordinates and attitude at the tinme of shutdown. If the DRU
recei ves an ACCEPT PCSI TION or ACCEPT GECDETI C DATA command while
in the Stored Heading Align node, the DRU shall reject the data
and set bit 7 of ALERT DATA character D5. Wen the DRU
determnes stored heading attitude data is valid for use by the
prime system STATUS bit S3/1 shall be set. At the successful
completion of Stored Heading Align, the DRU shall automatically
enter the Survey node, reset bit 2 of STATUS character S2, set
bit 4 of STATUS character S1, and reset bit 5 of STATUS character
S1. Stored Heading Align shall be conpleted within 90 seconds
after initiation.

The DRU shall automatically revert to Normal Align, reset STATUS
bits S2/2 and S3/1, and set bit 5 of ALERT DATA character D2 if
it determnes that the stored heading is invalid. The DRU shall
maeke this determnation by conparing stored Pointing Device pitch
and roll to current Pointing Device pitch and roll values and
stored Pointing Device azimuth to the Pointing Device azinmuth

14
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determ ned after coarse gyroconpass. The stored azinmuth shall be
considered invalid if excessive vehicle notion is detected during
Align. The stored heading also shall be considered invalid if
the DRU orientation (orientation 1 or 2, as specified in
3.5.3.2.2.1) during initialization differs from the orientation

at the last shutdown.

Wen in the COdoneter Mde and having successfully conpleted
Stored Heading Align and entered the survey node, the DRU is
allowed to request ZUPTs, at the Exclusive ZUPT Mde interval
(3.5.8.5), until a total of 5 mnutes of stopped time has been

accunul at ed.

3.5.3.2 Survey. During survey, the DRU shall provide
position, orientation and angular rate paraneters to the
accuracies specified in 3.6.1.1. The DRU shall have two survey
subnmodes: COdoneter Mde and Excl usive ZUPT Mode. The DRU shal |
determ ne when the vehicle noves and shall immediately set bit 2
of STATUS character S3. The DRU shall determne within 5 seconds
when the vehicle is stopped and shall reset bit Z of STATUS
character S3. The DRU shall provide positions regernced to the
spheriod designation stored/input during initialization. The DRU
shal |l provide positions and grid azinmuths in the British National
Gid i$ the spheroid designation stored/input during
initialization is No. 0. Oherwise the DRU shall provide UTM
positions and %rid azimuths in the normal zone or extended zone
as designated by character D6 of the last received and accepted
ACCEPT POCSI TION comand (which may have been received prior to
the |ast shutdown). An exception is when the Configuration
Definition Flag for Azinuth (3.5.8.8g) is set. In which case the
DRU shall provide positions In the British National Gid or UM
normal zone or extended zone, as designated, but azinmuths shall

be geodeti c.

3.5.3.2.1 Positioning. Wen in the Survey node, the DRU
shall continuously determne position as it is noved. The DRU
may be noved by nmovenent of the transporting vehicle. Wile the
vehicle is stationary or the DRU is operating in the Exclusive
ZUPT Mbde the DRU nounting surface may nove with respect to the
vehicle chassis. The DRU shall perform as specified herein wth
no external aiding except odometer signals or zero-velocity
updates. The positions provided by the DRU shall be for the
applicable vehicle (Oientation 1) or pointing device
(Oientation 2) offset point (3.5.3.2.2.1 and 3.5.8.3).

3.5.3.2.1.1 Zero-velocjt tes. The DRU shall utilize

Zero-velocity updates.
zero-velocity updates (ZUPTs) to control system errors.
Zero-velocity updates shall be initiated automatically whenever

the DRU determines that it is stationary. During survey,
zero-velocity updates shall not exceed 30 seconds in duration

15
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fromthe tine the vehicle is stopped. A zero-velocity update

shall be term nated upon detection of excessive DRU notion.
Early term nation of a zero-velocity update shall not degrade DRU
performance. A zero-velocity update is either fortuitous or
mandated. It is fortuitous if it is initiated without a request
fromthe DRU, i.e., when bit 2 of STATUS character S1 is reset.
It is mandated if it is initiated at the request of the DRU,
i.e., when bit 2 of STATUS character Sl is set. Wen a nmandated
zero-velocity update is initiated, bit 2 of STATUS character Sl
shall be reset. |If excessive vehicle notion is detected, during
the mandated zero-velocity update, bit 2 of STATUS character S1
and bit 1 of ALERT DATA character D2 shall be set. Bit 1 of
ALERT DATA character D2 shall not be reset until a zero-velocity
update is conpleted. Wenever a nandated or fortuitous
zero-velocity update is initiated, bit 7 of STATUS character S2
shall be set and reset when the zero-velocity update is conpleted
or interrupted. Wen either a mandated or fortuitous
zero-velocity update has been conpleted, but the DRU remains
stationary, the DRU shall initiate and attenpt to conplete
addi ti onal zero-velocity updates. These additional zero-velocity
updates shall be considered fortuitous.

In the Odonmeter Mode, the DRU may nandate ZUPTs, no nore
frequently than the Exclusive ZUPT Mde Interval (3.5.8.5), when
severe road/terrain conditions, such as soft sand, nud, snow, or
ice, result in excessive erroneous odoneter data. The DRU may
mandate a ZUPT when gyro paraneters nust be adjusted because of
severe thermal rates. Neither of these exceptional conditions
shall be interpreted as relief from the requirenents that the DRU
be interchangeable and operate as specified herein wthout
external calibration, vehicle driving constraints, or unschedul ed

ZUPTs (3.5.1 and 3.5.3.2.1.4).

In the Odoneter Mdde, the DRU shall not require zero-velocity
updates nore frequently than once per hour of travel tine to neet
the accuracies specified in 3.6.1.1.1 and 3.6.1.1.2. In the

Excl usi ve ZUPT Mbde, the DRU shall not require zero-velocity
updates nore frequently than once per every 4 nminutes of travel
time to nmeet the accuracies specified in 3.6.1.1.3 and 3.6.1.1. 4.

In either the Cdoneter Mdyde or Exclusive ZUPT Mde, the DRU shall
inhibit zero-velocity updates on receipt of the INHBIT

ZERO VELOCI TY UPDATE command (30.3.12) and shall reinstate
zero-velocity updates on receipt of the ENABLE ZERO VELOC TY

UPDATE command (30.3.13). These commands may be used during
| aboratory eval uation.
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3.5.3.2.1.2 Exclusive ZUPT Mide. In the Exclusive ZUPT
Mode, the DRU shall:

a. Use fortuitous and mandated ZUPTS to control inerti al
system errors.

b. | gnore odoneter (WB) signals.
c. Set STATUS S1/3 (DRU in Exclusive ZUPT Mode).

d.  Set STATUS S1/2 (Zero-velocity Stop Request) at the
end of each Exclusive ZUPT Mde Interval (3.5.8.5).

e. Reset STATUS S1/2 (Zero-velocity Stop Request) when
the mandated ZUPT is conpl et ed.

The DRU shall operate in the Exclusive ZUPT Mde when:

a. The COdometer/Exclusive ZUPT Mde Configuration
Definition Flag (3.5.8.8a) is reset.

b. An EXCLUSI VE ZUPT MODE REQUEST command has been
accepted (3.5.3.2.1.3).

c. The DRU is operating in the Air or Mrine Transport
node (3.5.3.3 and 3.5.3.4).

d. A VM5 nmal function or excessive erroneous VMS data is
detected (3.5.3.2.1.3).

In addition, when the Odoneter/Exclusive ZUPT Mde Configuration
Definition Flag is reset, the DRU shall perform no VM5 hardware
or software built-in-test, and shall not respond to the ODOVETER
MODE REQUEST and EXCLUSI VE ZUPT MODE REQUEST conmmands except to
set ALERT DATA D5/6 (lInvalid Mde Request).

Wien the COdoneter/Exclusive ZUPT Mde Configuration Definition
Flag is set and an EXCLUSI VE ZUPT MODE REQUEST command has been
accepted, the DRU shall reset BULT-INTEST (BIT) DATA D2/0 (VM5
Drive) and D2/1 (WMB), and shall perform no W5 hardware or
softyvarg built-in-test until an ODOVETER MODE REQUEST has been
recei ved.

3.5.3.2.1.3 (doneter node. |If the Configuration Definition
Flag for COdoneter/Exclusive ZUPT Mdde is set and the pointing
device is in TRAVEL LOCK the DRU shall operate in the Cdoneter
node. Both acceptable VM5 data and ZUPTS shall be used to aid
the DRU when in the QOdonmeter node. The ZUPT request interval
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shall be as specified in Configuration data (3.5.8.5). Bit 2 of
STATUS character S1 shall be set to request a ZUPT. Bit 3 of
STATUS character S1 shall be reset when the DRU is in the
Qdonet er node.

The DRU shall automatically transition from the Cdoneter Mde to
t he Exclusive ZUPT Mdde when the pointing device is out of TRAVEL
LOCK.

In the Qdoneter node, the DRU shall respond to the ODOVETER MODE
REQUEST and EXCLUSI VE ZUPT MODE REQUEST conmands when the vehicle
is stopped. If the vehicle is noving the DRU shall set bit 6 of
ALERT DATA character D5.

Wien operating in the Exclusive ZUPT Mde, to respond to an
CDOMETER MODE REQUEST command, the DRU shall:

a. Performbuilt-in-test of the Wwa. If the VM5 fails
built-in-test the DRU shall remain in the Exclusive ZUPT Mode.

b. Enter the COdoneter node.
C. Reset hit 3 of STATUS character Sl1.

d. Ignore invalid VM5 data and use acceptable VM5 data
to aid the inertial sensors.

e. Reset bits 1 and O of BU LT-IN TEST character D2 (if
they are not reset).

The DRU shall automatically transition from the CQdoneter Mde to
t he Exclusive ZUPT Mdde when a VM5 mal function or a significant
anount of erroneous VMS data is detected. When the VMS is
determned to be faulty, the DRU shall:

a. I mediately set bit 2 of STATUS character S1.
b. Set bits 1 and O of BULT-IN TEST character D2.

C. Performa VM5 hardware built-in-test. |If the VM5
successfully passes hardware built-in-test, bits 1 and O of
BUI LT-1 N-TEST character D2 shall remain set. If the VM5 fails
hardware built-in-test, bit 1 of BULT-INTEST character D2 shall
remain set and bit O of BU LT-IN TEST character D2 shall be
reset.

3.5.3.2.1.4 (doneter scale factor and boresight. The
nom nal odoneter scale factor and nom nal vehicle boresight
angles will be furnished to the DRU as configuration data
(3.5.8). No external calibrations shall be required prior to a
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mssion for the DRU to perform as specified herein. During the
performance of mssions, the odoneter scale factor may experience
ong and short term variations from the-nom nal value resulting
from changes in vehicle tire pressure, |oading, wheel/track
slippage, vehicle turns, and from terrain conditions. Wile the
DRU to vehicle chassis alignment is usually stable within a
survey leg, it may vary from one leg to the next because of

equi prent variations such as antennae being raised and stowed.
Short term variations in DRU to direction of travel alignment may
result from vehicle nmovenent such as turning or crabbing.

3.5.3.2.2 Olientation. The DRU shall provide vehicle
orientation attitudes (Vehicle Gid Azinuth or GCeodetic Azinuth,
Vehicle Pitch, Vehicle Roll or Cant) and pointing device
orientation attitudes (Pointing Device Gid Azimuth or GCeodetic
Azi muth, Pointing Device Pitch, Pointing Device Roll or Cant).
The DRU shall output Geodetic Azinmuth when the Configuration
Definition Flag for azimuth is set (3.5.8.8g), and Gid Azinmuth
when the flag is reset. The DRU shall output Vehicle Roll when
the Configuration Definition Flag For Vehicle cant/roll is set
(3.5.8.8h), and Vehicle Cant when the flag is reset.

The DRU may be nounted to any part of a prine system needing

orientation data.
the prinme system pointing device and vehicle coordinate franes.

The nom nal values of the vehicle and pointing device boresight
angles shall be defined for a particular installation/vehicle by
configuration data (3.5.8.1 and 3.5.8.2).

The orientation attitudes nmay be used for navigation during the
travel phase of a mssion; enplacenent of a prine system upon
arrival at a site; precise orientation of a pointing device
during deploynent; and automatic stowi ng of the pointing device.
The pointing device, on which the DRU is nounted, may be

el evated/rotated from its normal travel |ock position during
depl oynent as antennae are erected, weapons ained, etc. The DRU
shall be capable of Normal Align after being elevated/rotated
fromits normal travel position and shall continue to provide
precise orientation data after prine system operations such as
radar activation or weapon firing.

3.5.3.2.2.1 Aternate DRU orientation. The DRU shall
provide the capability of transitioning between a prine system
specific primary orientation (Oientation 1) and a prinme system
specific alternate (secondary) orientation (Oientation 2).

Orientation 1 shall be defined by: a DRU Coordinate Frane code,
vehi cl e boresight angles, pointing device boresight angles, and
position offset distances. Orientation 2 shall be defined by:
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a DRU Coordinate Frame code, pointing device boresight angles,
and position offset distances. Vehicle boresight angles are
nmeani ngl ess while the DRU is operating in Oientation 2.

Transitioning between Oientation 1 and Oientation 2 shall be
triggered by one of the follow ng conditions: current
orientation attitudes crossing predeterm ned vehicle specific
[imts; transition of the travel |ock discrete signal; or receipt
of an IN TRAVEL LOCK or OUT OF TRAVEL LOCK command. The trigger
condition shall be specified using nmutually exclusive Aternate
Oientation Configuration Definition flags (3.5.8.8mr).

3.5.3.2.3 Anqular rates. The DRU shall provide three
pointing device rates: Pointing Device Azinmuth Rate, Pointing
Device Pitch Rate, and Pointing Device Roll Rate.

3.5.3.3 Air transport node. If stationary and in the Survey
Mode, upon receipt of an AIR TRANSPORT MODE REQUEST comrand the

DRU shal I : set STATUS S4/1 (DRU in Air Transport Mdde); enter
t he Exclusive ZUPT node; and set STATUS S1/3 (DRU in cl usi ve
ZUPT node). Else, the DRU shall remain in the current node and
set ALERT DATA D5/6 (lnvalid Mde Request).

Prior to take-off, the DRU shall operate in the Exclusive ZUPT
node and perform as in the Survey node. The range of aircraft
notion prior to take-off includes: that induced by |oading and
unl oadi ng equi prent and personnel; engine starting and idling;
and taxiing.

Upon detection of take-off, as determ ned by either altitude
increasing significantly or high aircraft velocity (30 knots),
the DRU shall: inhibit ZUPTs; inhibit ZUPT requests; fix
altitude; set STATUS S3/0 (Altitude Fixed) and S3/4 (ZUPTs
Inhibited). After take-off, the DRU shall set ALERT DATA D5/5
(I'nvalid Data Request) upon receipt of a RETURN SURVEY QUALITY

conmmand.

Upon receipt of a TRANSPORT MODE COWPLETE conmand, signaling the
alrcraft has landed, the DRU is stationary, and the transport
phase has been conpleted, the DRU shall: reset STATUS S4/1 (DRU
Iin Air Transport Mde) and S3/4 (ZUPTs Inhibited); set STATUS
S1/1 (Position Update Request); enable ZUPTs; enable ZUPT
requests; perform a ZUPT to control errors accumul ated during
transport (this ZUPT is “forced” in that inertial velocities may
exceed the usual stop detection thresholds); release altitude;
and reset STATUS S3/0 (Altitude Fixed). If the DRU was operating
in the odoneter node prior to transport, the DRU also shall enter
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the odoneter node and reset STATUS S1/3 (DRU in Exclusive ZUPT
Mode). If, after conpleting the ZUPT, inertial velocities
indicate the DRU is still noving, the DRU shall set ALERT DATA

D3/1 (Excessive Rates).

Wiile in the Air Transport Mde, the DRU shall set ALERT DATA
D5/6 (Invalid Mde Request) upon receipt of the INHIBIT

ZERO- VELOCI TY UPDATES, ENABLE ZERO VELOCI TY UPDATES, EXCLUSI VE
ZUPT MODE REQUEST, or ODOVETER MODE REQUEST commands.

3.5.3.4 Marine transport node. If stationary and in the

Survey node, upon receipt of a MARI NE TRANSPORT MODE REQUEST
conmand the DRU shall: set STATUS DATA S4/0 (DRU in Marine
Transport Mdde); enter the Exclusive ZUPT node; and set STATUS
S1/3 (DRU in Exclusive ZUPT Mde); inhibit ZUPTs; inhibit ZUPT
requests; fix altitude; set STATUS S3/0 (Altitude Fixed) and S3/4
(ZUPTs | nhi bited). El se, the DRU shall remain in the current
node and set ALERT DATA D5/6 (Invalid Mde Request). NOTE: To
prevent the DRU from msinterpreting |low velocities of a docked
mari ne vessel as a stopped condition, the MARI NE TRANSPORT MODE

REQUEST should be issued while the DRU is on | and.

In the Marine Transport Mde, the DRU shall set ALERT DATA D5/5
(I'nvalid Data Request) upon receipt of a RETURN SURVEY QUALITY

conmmand.

Upon receipt of a TRANSPORT MODE COWVPLETE command, signaling the
DRU has returned to land, the DRU is stationary, and the
transport phase has been conpleted, the DRU shall: reset STATUS
S4/0 (DRU in Marine Transport Mde); and S3/4 (ZUPTs Inhibited);
set STATUS S1/1 (Position Update Request); enable ZUPTs; enable
ZUPT requests; perform a ZUPT to control errors accunul ated
during transport (this is “forced” in that inertial velocities
may exceed the usual stop detection thresholds); release
altitude; and reset STATUS S3/0 (Altitude Fixed). If the DRU was
operating in the Odometer Mbde prior to transport, the DRU shall
also enter the Odometer Mdde and reset STATUS S1/3 (DRU in

Excl usi ve ZUPT Mode). If, after conpleting the ZUPT, inerti al
velocities indicate that the DRU is still noving, the DRU shall
set ALERT DATA D3/1 (Excessive Rates).

Wiile in the Marine Transport Mde, the DRU shall set ALERT DATA

D5/6 (Invalid Mdde Request) upon receipt of the INHBIT
ZERO VELOCI TY UPDATES, ENABLE ZERO VELOCI TY UPDATES, EXCLUSI VE

ZUPT MODE REQUEST, or ODOMETER MODE REQUEST commands.
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3.5.4 Electrical interface,

3.5.4.1 Connectors. Connectors shall conform to
M L-C 38999. Each external connector reference designation, part
nunber, nunber of contacts, contact size, purpose of connector,
and mating connector is defined in Table |I. DRU signal connector
J1 pin functions shall be in accordance with Table Il. Term na-
tions shall be as shown in Figure 4.

3.5.4.1.1 Shield grounding. Connecting cable external and
internal shields will be grounded directly to the connector
backshells. J1, J2 and J3 connector shells shall provide a path
to i(r)]eM—?zRU chassis of less than 2.5 mlliohnms resistance from DC
to .

TABLE I . PRU connector information.
Connect or Connect or Nunmber  Contact Connect or Mat es
Ref er ence Part Number of Si ze Pur pose with
Desi gnator (Chassis Corm Contacts
J1 M527468T19F35S 66 22D Si gnal NVM527467T19F35P
J2 NVM527468T15F15P 14 20 Power VM527467T15F15S
1 16
J3* M527468T19F35SB 66 22D  Test MS27467T19F35PB
MS27468T21F35SA 79 22D Test NVME27467T21F35PA

*Contractor may select either listed connector for J3.
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TABLE 1. J1 _PIN function,
PI N FUNCTI ON TERM NATI ON
_ (See Fig. 4)
1 Auxiliary Cock (RS-422) - Hi A
2 Spar e
3 Spar e
4 Auxiliary Data Bus (RS-422) - Hi B
5 Auxiliary Cock (RS-422) - Lo A
6 Spar e
7 Spar e
8 Main dock (RS-422) - Hi A
9 Main O ock (RS-422) - Lo A
10 Auxiliary Data Bus (RS-422) - Lo B
11 Spar e
12 On Power Contr ol
13 On Power Control
14 Signal Gound (for Config. Discrete)
15 Spar e
16 Main Data Bus (RS-422) - Hi B
17 Travel Lock Discrete 2RS—422; - Hi C
18 Travel Lock Discrete (RS-422) - Lo C
19 Configuration Discrete 3
20 Chassis G ound
21 24 VDC Return
22 24 VDC Return
23 24 VDC Return
24 Main Data Bus (RS-422) - Lo B
25 Spar e
26 Signal Gound (for Config. D screte)
27 + 15 VDC
28 Configuration Discrete 4
29 + 15 VDC
30 +5 VDC
31 +5 VDC
32 Signal Gound (for Config. D screte)
33 Configuration Discrete 1
34 Spare
35 Spar e
36 +5 VDC
37 - 15 VvDC
38 - 15 VDC
39 DC Return
40 DC Return
41 Signal Gound (for Config. Discrete)
42 Configuration Discrete 2
43 Spare
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TABLE 11. J1 PIN function. (continued)
PIN FUNCTI ON TERM NATI ON
—_— (See Fiq .4)
44 Spar e
45 DC Return
46 Spar e
47 Spar e
48 Spar e
49 VVMS BIT Crd 2 (RS-422) - Hi
50 WB BIT Od 2 (RS-422) - Lo
51 Spar e
52 + 24 VDC
53 Qdomet er Reverse (RS-422) - Hi C
54 Odoneter Reverse (RS-422) - Lo C
55 Spar e
56 Spar e
57 VWS BIT Crd 1 (RS-422) - Hi
58 + 24 VDC
59 + 24 VDC
60 Spar e
61 Spar e
62 Spar e
63 VM BIT Cd 1 (RS-422) - Lo
64 Odoneter Forward (RS-422) - Hi C
65 Cdoneter Forward (RS-422) - Lo C
66 Spar e

3.5.4.2 Power. The DRU shall turn on when activated _
(3.5.4.2.1) if the steady state power voltage neets the criteria
speci fied herein. The DRU shall always turn on when the steady
state power voltage is 18.5 VDC and at any value above 18.5 VDC
up to and including 36.0 VDC. Once on, the DFWshall not cycle
off and on from IR voltage drop and shall operate as specified
herein. The DRU shall always stay on when the steady state power
voltage is 16.3 VDC and at any value above 16.3 VDC up to and
including 36.0 VDC. The DRU shall be off when the steady state
power voltage is 15.0 VDC or |ess.

The DRU shall operate as specified herein while operating from a
power source functioning at the worst case |limts of

M L- STD- 1275, excepting initial engagenent surges and cranking.
The DRU shall not be damaged by input voltage polarity reversal
The DRU shall not be damaged by surges, spikes, ripple, starting
di sturbances or steady state voltages (£100 VDC) as specified in
M L- STD-1275 for normal operation, single fault conditions and
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multiple fault conditions. Loss of power shall not danage the
DRU or affect the conmputer program or DRU calibration data.

Speci al alignnment procedures shall not be required after an
unexpected power |oss. Electrical overload protection shall be
provi ded as specified in Requirement 8 of M L-STD 454. Bondi ng

of the DRU to the vehicle shall be in accordance with dass H of
M L- B- 5087.

The power required for the DRU shall not exceed 150 watts
including regulated power furnished to external devices
(3.5.4.2.2.1), but not unregulated power (3.5.4.2.2.2).

Pin assignnents for DRU power connector J2 shall be in accordance
with Figure 5.

3.5.4.2.1 Power_ control. The nethod of power control shall

be selected by nmeans of a shorting junper between pins C and D of
J2. If no junper is present, the DRU shall be activated upon
application of system power and shall automatically initiate the
startup and alignnent sequence. Wth this type of power control
the DRU shall deactivate when the prinmary power is outside the
acceptable range (3.5.4.2); the receipt of a SHUTDOMN or STORED
HEADI NG SHUTDOMWN command shall only initiate storage of data.
Wth this nmethod of power control and after deactivation of the
DRU has started, the DRU shall reset to the beginning of the
startup and initialization sequence (3.5.3.1.1) en acceptable
primary power is next applied. If a junper is present between

pi ns and D of J2, the DRU shall be activated only by a
nmonentary contact closure between pins 12 and 13 of J1 (Table
I1), and deactivated after receipt of a SHUTDOM or STORED
HEADI NG SHUTDOMWN conmand or when the prinmary power is outside the
acceptable range (3.5.4.2). The voltage appearing on J1 pins 12

and 13 shall not exceed the input power voltage. The current

flow ng through J1 pins 12 and 13 shall not exceed 5.0

m | lianperes.

The DRU shall be able to reactivate within 5 seconds after power
has been renoved.

3.5.4.2.2 Power from DRI to peripheral equipoent

3.5.4.2.2.1 Requlated. The DC voltage and current
requirenments |isted below shall be supplied by the DRU for
external use, when the DRU is activated (3.5.4.2.1).

Vol t age Current Maximum Ripple
+15 VDC 350 mA 150 nmV pk- pk
-15 VDC 350 mA 150 mV pk- pk
+5 VDC 700 mA 100 nmV pk- pk
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The voltage outputs shall be within 5 percent of the specified
voltages including the effects of source and |oad regulation and
ripple. Power supply outputs shall be protected from overl oads
and over voltages. The DRU shall not shutoff or indicate a
failure when nmonmentary current surges are required to charge
capacitors, up to 5 mcrofarads in value, in external devices
bei ng powered by the DRU.

3.5.4.2.2.2 Unrequl at ed. The DRU shall supply unregul at ed,
24 VDC, vehicle power for external use. This power output shall
be activated only when the DRU is activated (3.5.4.2.1). The
| oad power will not exceed 32 watts and the surge current shall
not exceed 2.0 anperes. The DC returns, pins 21 through 23 in
Table 11, shall not connect to the DRU chassis at any point.

3.5.4.3 Internal test. Internal wiring and pin assignnents
for test connector J3 are at the discretion of the contractor. A
contractor identification resistor shall be wired between pins 1
and 5 inside the DRU in accordance with Table IIl. J3 shall be
covered by a cap which shall prevent contam nation of the
connector pins. The cap shall be secured to the DRU chassis to
prevent | oss.

TABLE 111. Contractor identification resistor values.
Vendor Resi stance (ohnms_+5%
Honeywel | 4000
Kear f ot t 3000

3.5.4.4 Data interfaces. Data shall be transferred between

the DRU and other prine system subsystems (such as CDU, VM5, or
AFCS) via digital (two-state) signal circuits. Data wll be
formatted as binary coded digital data (conmands and nessages);
pul se trains (serial data bus clocks and odoneter signals); and a
discrete (travel lock). The DRU shall be ready to receive or
transmt data within 10 seconds of turn on.

3.5.4.4.1 Signal circuits. Al signal cirucits, except on
Power Control (3.5.4.2.1) and programm ng discretes (3.5.8.9),
whi ch connect the DRU and other prine system subsystens, shall be
bal anced differential voltage circuits in accordance with EIA
Stanmdard RS-422. Al Iline drivers shall conply wth the
generator electrical characteristics specified in RS-422. All
receivers shall conply with the requirements of Mlitary Draw ng
78020 device type 02.
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The DRU shall not be damaged or malfunction when signal circuits
are connected or disconnected with power on or off.

3.5.4.4.1.1 logic levels., A binary logic “1” or “set”
condition shall be represented by a positive voltage on the “H"”

line with respect to the “Lo” line. A logic “O or “reset”
condition shall be represented by a positive voltage on the “Lo”
l[ine with respect to the “H” Iine.

3.5.4.4.2 Data bus characteristics. The DRU shall have two,
i ndependent, hi-directional, half-duplex, synchronous, serial
data buses. The two buses are |abeled Miin and Auxiliary. All
conmmands and nessages shall be transferred between the prinme
system and DRU via the data buses. Either bus may be used
separately or both may be used sinultaneously. The electrical
characteristics, data protocols and data formats are the same for
both data buses. The only difference between the two buses is
that DRU response to data entry and node change conmands received
over the Auxiliary Bus can be inhibited by the prine system using
the Main bus (3.5.4.4.3.5). The data rate shall be 38.4 kilobits
per second. ach data bus input/output shall be in a receive
node unless data is being transmtted by that particular bus.
The DRU shall return a data bus to the receive nbde and be able
to receive a comand, on the same data bus, within 1.0
mllisecond after sending the end of the last bit of a nessage.
The DRU shall not start sending a nessage until at least 1.0
mllisecond has elapsed after receipt of the end of the last bit
of the command which initiated the nessage.

3.5.4.4.2.1 Data Protocols. Al serial data bus timng and

data protocols shall be conpatible with the Zlog 28030 Serial
Communi cation Controller (SCC) used in the normal Synchronous
Data Link Control (SDLC) node. Data shall change after the

falling edge and be valid on the rising clock edge. Prior to
transm ssion of a conmand or nessage, the Cyclic Redundancy Check
(1CRC) generator and checker in the SW shall be preset to all
“1"s.

3.5.4.4.2.2 Data encoding. Al serial data bus data shall
be encoded in the Non-return-to-Zero (NRZ) format conpatible wth
the Zilog Z8030 SCC.

3.5.4.4.2.3 (dock. The DRU serial data buses shall operate

properly when provided with 38.4 KHz + 0.01 percent, symmetrical
squarewave clock signals conpatible with the Zilog Z8030 SCC used
in the normal SDLC node.

3.5.4.4.3 Command and nessage characteristics. Commands to
and messages from the DRU on either the Auxiliary or the Miin Bus
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shall have the follow ng characteristics:

a. The prime system shall be the bus master which
initiates comuands to the DRU (slave). The DRU shall respond to
commands within 10 seconds after application of power.

b. The DRU shall not initiate a nessage w thout a
request (conmand).

c. The DRU shall send a nessage in response to each
command received. The nessage shall be returned only on the bus

over which the command was received.

d. STATUS (30.5) and ALERT (30.4.6) indications

applicable to only one data bus (i.e. inproper conmand received,
error detected, etc.) shall be returned only on the applicable
bus.

Commands and nessages shall be constructed of 8-bit
bytes (designated as characters).

f. The data field shall be constructed of a variable
nunber of characters froma mninum of zero to a maxi num of N
Al other fields are of fixed character |ength.

g. Bit positions within a character are shown bel ow

most | east
signi ficant signi ficant
bi t bi t

7654 3 2 1 0

h. The order of transm ssion” over the bus shall be nost
significant character (8 bit byte) first. The last significant
bit within the character shall be transmitted first. In multiple
or single character data words which do not assign all of the
bits available, the least significant bit or bits within the
| east significant character shall be the unassigned bit or bits.
The val ue(s) of unassigned bit(s) are unspecifi ed.

3.5.4.4.3.1 Commend and nessage format definition  Conmand

and message formats are shown bel ow

E C DL D2. . . . . . . ..DN E1 E2 F
| NPUT COWAND TO DRU
F S1 2 DL D2 . . . DN El E2 F

OUTPUT MESSAGE FROM DRU
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DESCRI PTI ON OF SYMBOLS

a. F. flag. A fixed sequence to indicate start or end
of nessage (01111110), 8 bits.

b. C, command. Binary code character defining required
DRU response. Detailed descriptions of each command are found in
Appendices A, B, & C. The command word consists of 5 bits. This
character also contains a nessage sequence nunber which is 3

bits.

MESSAGE

SEQ NO_ COMVAND
M L
S S
B B
XXX XXXXX
765 43210

A nessage sequence nunber is assigned to each command by the
prime system device generating the command. The nessage
iIdentifier shall contain the same nessage sequence nunber in the
response to a specific command. The conpl ete nessage identifier

can be used by the prinme system to correlate responses wth

requests.

c. DI, 2. . . . N data. There may be O to 35 data
characters per input comrand or output nessage. The nunber and
contents of data characters are defined in Appendices A through

1).

d. El, E2 error detection code characters. The error
detection code shall be a 16 bit Cyclic Redundancy Check (GRO)
conpatible with the synchronous data |ink control (SDLC) protocol
as inplenented in the Zilog 8030 serial conmunication controller
(CRCG-CATT polynomal). Each nessage sent by the DRU shall
contain the CRC code conputed for the information being sent.
Each conmand received by the DRU shall be tested for correct
reception. If an error is detected, the DRU shall ignore the
conmand, issue a STATUS DATA message indicating an Alert, and set
ALERT DATA character D5 bit O.

e. S1, S2. STATUS word. The DRU shall send its STATUS
with every output nessage. The STATUS word contains 16 bits.
Each bit indicates the presence or absence of a particular node
or condition. Additional STATUS information (S3 and S4) can be
obt ai ned by requesting the EXPANDED STATUS DATA nessage. 30.5
explains all of the STATUS conditions.

31




Downloaded from http://www.everyspec.com

M L- D- 70789A (AR

f. . identifier. The identification character
indicates the type of nessage being returned from the DRU.
Descriptions of each message are contained in Appendix D. The
identifier is 5 bits. The identifier character also contains an
echo of the command nessage sequence nunber which is 3 bits.

ECHO OF
MESSAGE
SEQ). NO | DENTI FI ER
M L
S S
B B
XXX XXXXX
765 43210
X, Synbol . An X indicates a binary "1" or "0" in a

command or identifier character.

3.5.4.4.3.2 Conmands. Conmand code 6 (00110) is available
for use by contractors (30.2.12). O her commands are divided
into three categories. These categories are:

a. Those conmmands that transfer data fromthe prine
system or CDU to the DRU. Detailed descriptions of these
commands and data are found in Appendix A These conmands are:

(1) ACCEPT POCSI TION ( NAVI GATI ON UPDATE) 530. 1. 1;
(2) ACCEPT PO NTING DDEVICE BORESI GHT (30.1.2
3) ACCEPT CONFI GURATI ON DATA (30.1.3)

§4) ACCEPT VEH CLE BORESI GHT (30.1.4)
(5) ACCEPT GECDETIC DATA (30.1.5)

b.  Those commands that request transfer of data from the
DRU to the prine system or CDU. Detailed descriptions of these
commands are found in Appendix B. These conmands are:

RETURN PO NTI NG DEVI CE RATE DATA (30.2.1)
RETURN CONFI GURATI ON DATA ( 30. 2. 2)
RETURN STATUS (30. 2. 3)

RETURN NAVI GATI ON DATA (30. 2. 4)

RETURN ATTI TUDE DATA (30.2.5)

RETURN ALIGN TIME TO GO (30.2.6)

RETURN ALERT DATA (30.2.7)

RETURN BI T DATA (30.2.8)

RETURN TRAVEL LOCK DATA (30.2.9)

RETURN PCSI TI ON DATA (30. 2. 10)

RETURN PO NTING DEVI CE ATTI TUDE DATA (30.2.11)

0O~ UT ™~SNWN

—

—.
— O o
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(12) COVMAND ASSI GNED TO SUPPLIER (30.2.12)

(13) RETURN PO NTING DEVI CE BORESI (30.2.13)
(14) RETURN EXPANDED STATUS (30.2.14)

(15) RETURN SURVEY QUALITY (30.2.15)

(16) RETURN VEH CLE BORESI GHT (30. 2. 16)

(17) RETURN GEQDETI C DATA (30.2.17)

c. Those commands that don’t transfer any data but cause

a node or operation change in the DRU. A detailed description of
these commands is found in Appendix C. These commands are:

OVERRI DE ALERT (30. 3. 1)

RESET DI STANCE (30. 3. 2)

RESTART (30. 3. 3)

I NH BI T AUXI LI ARY BUS CONTROL (30.3.6)
ENABLE AUXI LI ARY BUS CONTROL (30.3.7)
STORED HEADI NG ALI GN (30. 3. 8)

SHUTDOWN ( 30. 3. 9)

OUT OF TRAVEL LOCK (30. 3. 19)

INH BI T ZERO VELOCI TY UPDATES (30.3.11)
ENABLE ZERO VELOCI TY UPDATES (30. 3. 12)
IN TRAVEL LOCK (30.3.13)

EXCLUSI VE ZUPT MODE REQUEST (30. 3. 14)
ODOVETER MODE REQUEST ( 30. 3. 15)

STORED HEADI NG SHUTDOWN ( 30. 3. 16)

AR TRANSPORT MODE REQUEST (30.3.17)
MARI NE TRANNSPORT MODE REQUEST (30. 3. 18)
TRANSPORT MODE COMPLETE ( 30. 3. 19)

3.5.4.4.3.3 Data nessage definition Ildentifier Code 12 is
assigned to the nessage associated with the Supplier Assigned
Command Code 6. Detailed descriptions of all data nessages
transferred fromthe DRU are found in Appendi x D. The nessages
are:

~NOOUITR~RWNPFPOOWOooNOUTB~WN -

RFRPRFRPRFRPRRRPRPRPRPRPEP———————————

e i e N

PO NTI NG DEVI CE RATE DATA (30.4.1)
CONFI GURATI ON DATA (30. 4. 2)

NAVI GATI ON DATA (30. 4. 3)

ATTI TUDE DATA (30. 4. 4)

ALIGN TIME TO GO DATA (30.4.5)
ALERT DATA (30. 4. 6)

BUI LT-1N-TEST (BIT) DATA (30.4.7)
TRAVEL LOCK DATA (30.4.8)

PCSI TI ON DATA (30. 4. 9)

PO NTI NG DEVI CE ATTI TUDE DATA (30. 4. 10)
STATUS DATA (30.4.11)

PO NTING DEVI CE BORESI GHT (30. 4. 12)

PP PP—_——————

NP OWwoo I Ul hwNok
N N N e e P e N e e e e

A~
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(13) EXPANDED STATUS DATA (30. 4. 13)
(14)  SURVEY QUALITY (30.4.14)

(15)  VEHI CLE BORESI GHT (30. 4. 15)
(16) GEODETIC DATA (30. 4. 16)

3.5.4.4.3. 4 Command rates and nessage response tine. The
DRU shall accept and process commands received on both data
busses sinultaneously at the rates and response tinmes listed in
Table IV. The two conbinations of commands that are required to
be processed simultaneously are: (1) 5 HZ comands received on
both busses; (2) a 5 HZ command received on one bus and a 100 HZ
command received on the other bus. The response tinmes are
nmeasured beginning with transm ssion of the first bit of the
conmmand by the prine system and ending with receipt of the |ast
bit of the message by the prime system The DRU is not required
to accept a new conmand on a particular bus until the nessage
associated with a command previously received on that bus has
been transmtted or until the required response tine for the
command previously received plus 10 mlliseconds has elapsed with
no nessage being sent. STATUS S2/1 shall be set wthin 1 second
after receipt of a command that triggers any one of the follow ng
ALERTS: D2/0, D2/2, D3/5, D3/6, D3/7, D4/0, D4/1, D4/ 3, D44,
D4/ 6, D4/7. STATUS S2/1 shall be set in the nessage rengnding.
to a command which triggers any of the follow ng ALERTS: /0,
D5/1, Db/2, D5/5, D5/6, and D5/7. A STATUS DATA nessage shall be
sent in response to any conmand which triggers a D5/0 or D5/1
ALERT. A change in STATUS triggered by receipt of a conmmand
shall be reported in the nessage returned in response to that
command for the following STATUS bits: S1/0, S1/1, S1/5, S2/2,
S2/4, SI6, S3/4, S4/0, and S4/1.

3.5.4.4.3.5 Data_ bus control. Provisions shall be nade to
inhibit the ability of the Auxiliary Bus to enter data into the
DRU or change operating nodes as foll ows:

a. Auxiliary Bus control shall be inhibited for 15
seconds after DRU turnon; i.e., the ability of the Auxiliary Bus
to enter data into the DRU or change operating nodes shall be
inhibited for 15 seconds after DRU turnon. Status bit S1/0 shall
be set on both data buses during this tinme period.

b. At any time after 15 seconds after turnon, Auxiliary
Bus control shall automatically be enabled if no conmand has been
received on the Main Bus during the previous two seconds. STATUS
bit S1/0 shall be reset on both data buses when Auxiliary Bus
control is enabl ed.
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C. After the DRU is able to respond to comands
ES. 5.3.1.1.9),Auxiliar Bus control shall be enabled if the
NABLE AUXI Ll ARY BUS ROL command is received on the Miin Bus.

In which case, STATUS bit S1/0 shall be reset on both data buses.

d. Once Auxiliary Bus control is enabled, it shall be

inhibited if the INHBIT AUXILIARY BUS CONTROL comand

received on the Main Bus. In which case, STATUS bit S1/0 shall
be set on both data buses.

e. Wien Auxiliary Bus control is inhibited the Auxiliary
Bus shall respond only to the follow ng conmands:

RETURN TRAVEL LOCK DATA

RETURN ATTI TUDE DATA

RETURN CONFI GURATI ON DATA
RETURN STATUS

RETURN NAVI GATI ON DATA

RETURN ALIGN TIME TO GO DATA
RETURN ALERT DATA

RETURN BI T DATA

RETURN PO NTI NG DEVI CE RATE DATA
RETURN POSI TI ON DATA

RETURN PO NTI NG DEVI CE ATTI TUDE DATE
RETURN PO NTI NG DEVI CE BCORESI| GHT
RETURN EXPMED STATUS

RETURN SURVEY QUALITY

RETURN VEHI CLE BORESI GHT

RETURN CGECDETI C DATA

COMWAND ASSI GNED TO SUPPLI ER (Optional)
OVERRI DE ALERT

|_\|_\|_\|_\|_\|_\|_\|_\|_\AA,_—.—.AA<AJANA'_\
O~ U1 WN - OWwoo o o1 B>

When Auxiliary Bus control is inhibited, receipt of an OVERRI DE
ALERT commrand on the Auxiliary Bus shall reset only those ALERT
DATA bits specific to the Auxiliary Bus.

If any other comand is received over the Auxiliary Bus while
control is inhibited, the DRU shall send a STATUS DATA nessage,
W th status bit S2/1 set, over the Auxiliary Bus. Bit 1 in

character D5 of the Alert Data, described in 30.4.6, shall be
set.

f. Wien Auxiliary Bus control is enabled the Auxiliary

Bus shall respond to all commands except INH BIT and ENABLE
AUXI LI ARY BUS CONTRCOL. Should either of those conmande be

received, the Auxiliary Bus shall indicate an ALERT in a STATUS
DATA message and bit 1 of Alert Data character D5 shall be set.
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3.5.4.5 Travel lock discrete. If the Conf i guration
Definition Flag for travel lock discrete (3.5.8.8c) is set, the
DRU shall use the travel |ock discrete to determ ne whet her t he

poi ntln? deV| ce |s in or out of travel |ock. Wen the discrete
signal To is a logic "0", the pointing device shall be

consi der ed to be in travek lock. Wwen the discrete signal to the
DRU is a logic “1", the pointing device shall be considered to be
out of travel | ock.

3.5.4.6 Cdoneter interface. The DRU shall utilize odoneter
pul ses representing increnmental distance traveled in forward and
reverse directions by the vehicle on which the DRU is nounted.
Both the forward and backward direction pulses are nomnally
scaled to represent 0.165 feet per pulse. The pulses are
800 + 60 micro-seconds in wdth and the frequency of the pul ses
varies from O to 711 pul ses/second for a forward or backward
speed of O to 80 mles per hour.

The DRU shall generate discrete test commands which wll direct
the VM5 to perform BIT.
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TABLE 1 V.

COMMAND

ACCEPT POSI TI ON

ACCEPT CONFI GURATI ON DATA

RETURN PO NTI NG DEVI CE
RATE DATA

RETURN STATUS

RETURN NAVI GATI ON DATA

RETURN ATTI TUDE DATA

RETURN ALIGN TIME TO GO

RETURN
RETURN
RETURN

ALERT DATA
BIT DATA
TRAVEL LOCK DATA

RETURN POSI TI ON  DATA

RETURN PO NTI NG DEVI CE
ATTI TUDE DATA

OVERRI DE ALERT

RESET DI STANCE

RESTART

ENABLE AUXI LI ARY BUS
CONTROL

I NHI BI' T AUXI LI ARY BUS
CONTROL

STORED HEADI NG ALI GN

SHUTDOVWN

INH BIT ZERO VELOC TY
UPDATE

ENABLE ZERO- VELCCI TY
UPDATE

IN TRAVEL LOCK

QUT OF TRAVEL LOCK

RETURN CONFI GURATI ON DATA

ACCEPT PO NTI NG DEVI CE
BORESI GHT

RETURN PO NTI NG DEVI CE
BORESI GHT

RETURN EXPANDED STATUS

RETURN
STORED
ACCEPT
RETURN

SURVEY QUALITY

HEADI NG SHUTDOWN
VEH CLE BORESI GHT
VEH CLE BORESI GHT

MAXI MUM
REQUEST
RATE

5/ sec
5/ sec
100/ sec

5/ sec
5/ sec
100/ sec
5/ sec

5/ sec
5/ sec
100/ sec

5/ sec
100/ sec

5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec

5/ sec
5/ sec

5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
5/ sec
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RESPONSE
VESSAGE

STATUS DATA

STATUS DATA

PO NTI NG DEVI CE
RATE DATA

STATUS DATA

NAVI GATI ON DATA

ATTI TUDE DATA

ALIGN TIME TO
GO DATA

ALERT DATA

BI T DATA

PCSI TI ON  DATA

PO NTI NG DEVI CE
ATTI TUDE DATA

STATUS DATA

STATUS DATA

STATUS DATA

STATUS DATA

STATUS DATA
STATUS
STATUS
STATUS

STATUS

DATA
DATA
DATA

DATA

STATUS DATA
STATUS DATA
CONFI GURATI ON
DATA
STATUS DATA

PO NTI NG DEVI CE
BORESI GHT

EXPANDED STATUS
DATA

SURVEY QUALITY

STATUS DATA

STATUS DATA

VEH CLE BORESI GHT

Command rates and nessage response tines,
MAXI MUM

RESPONSE
TI ME

130
130

130
130
130
130
130
130

130
130
130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130

nsec
nsec
nsec

nsec
nsec
nsec
nsec

nsec
nsec
nsec

nsec
nsec

nsec
nsec
nsec
nsec

nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec
nsec

nsec
nsec
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TABLE 1V. Commmnd rates and nessage response tines.

MAXI MUM
REQUEST  RESPONSE
COMVAND RATE MESSAGE
EXCLUSI VE ZUPT MODE 5/ sec STATUS DATA
REQUEST
ODOVETER MODE REQUEST 5/ sec STATUS DATA
ACCEPT GECDETI C DATA 5/ sec STATUS DATA
RETURN GECDETI C DATA 5/ sec GECDETI C DATA
AR TRANSPORT MODE REQUEST 5/sec STATUS DATA
MARI NE TRANSPORT MODE 5/ sec STATUS DATA
REQUEST
TRANSPORT MODE COVPLETE 5/ sec STATUS DATA

The commands and correct VMS responses are as foll ows:

BI T Command
#1 #2
1 6
0 1
1 1
0 0

Cdoneter Signa
(Pul ses/ sec

For war d Rever se
355 + 53 0
0 355 + 53
0 0

(conti nued)

MAXI MUM
RESPONSE

130

130
130
130
130
130

130

Normal Qperating Condition

If the correct responses are not received during VM5 BIT, bit
of STATUS character S2 shall be set and bit 1 of BULT-IN TEST

DATA character D2 shall be set.

3.5.5 Travel |ock. If the configuration has a pointing
devi ce (weapon, radar antenna, sensor pod, etc.), the DRU is
normal |y nounted to the pointing device. Wen the pointing
device is stowed for travel by physically clanping it to the

vehicle chassis, It is said to be “in travel |ock”. en the
poi nting device is unclanped and elevated/rotated, it is said to

be “out of travel |ock”.

The DRU shall provide continuous measurenents of
attitudes and Travel Lock Pointing Device References when the

pointing device is in travel |ock-
device attitudes when the pointing
| ock.
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If either the Travel Lock Discrete or Travel Lock Commands
Configuration Flag is set (3.5.8.8), the DRU shall determne
whet her the pointing device is in or out of travel lock by the
travel lock discrete (3.5.4.5} or by the IN TRAVEL LOCK conmand

and QUT OF TRAVEL LOCK conmand.

Wien the travel lock discrete is a logic “1” or on receipt of the
OUT OF TRAVEL LOCK command, which wll be issued just prior to
the pointing device leaving travel |ock, the DRU shall:

a. Freeze vehicle attitudes.

b. Freeze and store travel |ock pointing device
references (azimuth and pitch) in terms of the appropriate
Oientation (1 or 2).

C. Reset bit 4 of STATUS character S2.
d. Enter the Exclusive ZUPT Mbde.

e. If the vehicle noves, set bit O of ALERT DATA
character D3.

When the Travel Lock Discrete is a logic “1” at DRU turnon, the
DRU shal | :

a. Reset STATUS S2/4 (Pointing Device in Travel Lock).
b. Enter the Exclusive ZUPT Mode.

c. If the vehicle noves, set ALERT DATA D3/0 (Mdtion
with Pointing Device out of Travel Lock).

In this situation, vehicle attitudes and travel |ock pointing
device azimuth and pitch references may be set to any value
within the allowable ranges. These paraneters are not valid
since the orientation of the pointing device in the travel |ock
position is unknown.

When the travel lock discrete transitions to a logic “O or on
receipt of the IN TRAVEL LOCK command, which will be issued after
the pointing device is clanped to the vehicle chassis, the DRU
shal | :

a. Provide present vehicle attitudes.

b. Provide present pointing device azimuth asnd pitch for
travel |ock reference.
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C. Set bhit 4 of STATUS character S2.

d. Automatically enter the Cdoneter Mdde, reset bit 3 of
STATUS character S1, and use VM5 data if the Configuration Defi-
nition Flag for Cdoneter/Exclusive ZUPT Mde is set (3.5.8.8a).

e. Reset bit O of ALERT DATA character D3 (if it has not
al ready been reset).

If neither the Travel Lock D screte nor Travel Lock Commands.
Configuration Flag is set, the DRU shall assume the pointing

device is always in travel | ock.

3.5.6 Shot detect. The DRU shall detect gun firing if the
Configuration Deflatlon Flag for shot detect (3.5.8.8e) is set.
Upon detection of gunfire, the DRU shall set bit 3 of STATUS
character S2. At the conpletion of the Shot Detect Interval
(3.5.8.15), the DRU shall reset bit 3 of STATUS character S2 and
update travel lock references for vehicle rotations which have
occurred during gun firing. In maki n% t he updates, the DRU shall
assune that the DRU and vehicle chassis are rigidly coupled and
that the vehicle chassis does not nove when the qun is out of
travel |ock except during gun firing.

3.5.7 Position updates. The DRU shall accept position
updates while the vehicle Is stationary upon receipt of an ACCEPT
POSI TI ON or ACCEPT GECDETI C DATA command on the data bus. The
position data may be entered into the prinme system manually or
automatically from an externally referenced positioning system
connected to the prime system conputer. If the criteria for
acceptance of data entry of input paraneters have been net, the
DRU shall accept updates in any of the follow ng groupings and

condi tions:

When using an ACCEPT PCSI TION Ccnmand, operating in the Universal
Transverse Mercator Gid and the BCU Paraneters-Configuration

Flag is reset:

a. DRU Hem sphere, DRU zone, DRU spheroid, BCU

Hem sphere, BCU Zone (Nornal/Extended Zone Designation),
northing, casting, and altitude either in ternms of the nornmal

zone or extended zone, but only during the first 3.5 mnutes of
Normal Align.

b. DRU Hem sphere, DRU zone, BCU Hem sphere, BCU Zone

(Nor mal / Ext ended Zone Designation), northing, casting, and
altitude either in terns of the nornal zone or extended zone.

c. DRU Hemi sphere, DRU zone, BCU Zone (Nornal/Extended
Zone Designation), northing, and casting either in terms of the
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normal zone or extended zone.

d. Atitude only.

When using an ACCEPT POSI TION conmand, operating in the Universal
Transverse Mercator Gid and the BCU Paraneters Configuration
Flag is set:

a. Hem sphere, zone, spheroid, northing, -casting,
altitude, and BCU spheroid, hem sphere and zone, but only during
the first 3.5 mnutes of Normal Align.

b. Hem sphere, zone, spheroid, northing, casting, and
altitude, but only during the first 3.5 mnutes of Normal Align.

C. Hem sphere, zone nothing, <casting, and altitude.
d. Hem sphere, zone, northing and casting.

e. Atitude only.

f. BCU spheroid, hem sphere, and zone.

When using an ACCEPT POSITION conmand, operating in the British
National Gid:

a. Spheroid, northing, casting, and altitude in ternms of
the British National Gid, but only during the first 3.5 mnutes
of Normal Align.

b. Nort hing, casting, and altitude in terns of the
British National Gid.

c. Northing and casting in terns of the British National
Gid.

d. Atitude only.
When using an ACCEPT GECDETI C DATA command:

a. Prime System (DRU) spheroid, latitude, |ongitude, and
altitude, but only during the first 3.5 mnutes of Normal Align.

b. Latitude, longitude, and altitude.
C. Latitude and | ongitude.

d. Atitude only.
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When an ACCEPT GEOCDETI C DATA command is used to initialize/update
the DRU, UTM positions shall be output in the normal zone and
grid azimuths shall be output based on the prinme system (DRU)
spheroid and normal zone.

The DRU shall accept a spheroid F%Pdate only during the first 3.5
m nutes of Normal Align, else ALERT DATA bit D5/7 shall be set
and the entire position update rejected. The DRU shall not
accept any update in a grouping if one or nore update(s) in the
grouPi ng is rejected. The DRU shall set ALERT DATA D5/7 if an
invalid grouping is received. The DRU shall not accept partial
updates of horizontal position. The DRU shall accept UTM
coordi nate updates in terns of the normal zone or extended zone
regardl ess of the designation of the zone/extended zone for

out put nessages.

Wen a paraneter is not being updated, the input data will be set
to the follow ng specified val ues:

PARAMETER VAL UE

Hori zontal Position

DRU Hem sphere/ Zone )
Easti ng 1, 048, 575

Nor t hi ng 16, 777, 215
Latitude 91° O
Longi t ude 181° 0

Al titude 16, 383

DRU Spheroid 15

BCU Hem sphere/ Zone 0

BCU Spheroid 15

Positions input to the DRU shall be for the applicable vehicle
(Oientation 1) or pointing device (Oientation 2) offset point.
The DRU shall perform all operations needed to relate the offset
point position to the DRU position.

STATUS bit S2/6 (Position Update in Progress) shall be set when
the DRU is performng a position update and shall be reset upon
conpletion or rejection of the update. (NOTE: Change in
positions output by the DRU, during a position update, reflect
the update process, not vehicle notion.) Wen STATUS bit S3/1
(Oientation Attitude Data Valid) is set, position updates shall
be conpleted within 5 seconds after receipt of the update
command. Wen STATUS bit S3/1 is reset, position updates shall
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be conpleted within 60 seconds after receipt of the update
command. NOTE: During initialization, the DRU nust determ ne
approxi mate azinmuth before it can relate an offset position (zero
reference point) to the DRU position for a position update.)

3.5.8 Configuration data. The DRU shall wuse configuration
data to tailor its operation to the prinme system requirenefits.
This data includes alignnent angles to vehicle and prine system
payl oad being oriented (pointing device), offset distances
between the DRU and prine system position reference point, and
configuration definition flags.

Addi tional information such as nomnal odoneter scale factor and
fuel consunption factor is provided for use as needed by a
manuf acturer’s DRU design.

3.5.8.1 Software case boresight angles to vehicle. The [()RU
X1

shal | use the software case boresight angles to the vehicle,
B, v, as defined in 6.6.3.3.1, to calculate Vehicle Pitch,
Vehicle Cant, Vehicle Roll, Vehicle Gid Azimuth, and Vehicle

Geodeti ¢ Azi nut h.

3.5.8.2 So
The DRU shall use the software case boresight angles to the
pointing device, A B and r, as defined in 6.6.3.3.2, to
calculate Pointing Device Gid Azinuth, Pointing Device GCeodetic
Azi muth, Pointing-Device Pitch, Pointing Device-Cant, Pointing
Device Roll, Pointing Device Pitch Rate, Pointing Device Roll
Rate, and Pointing Device Azinuth Rate. There shall be separate
sets of pointing device boresight angles for Oientation 1 and

Oientation 2 (3.5.3.2.2.1).

3.5.8.3 Position offset distances. The DRU shall wuse
position offset distances to transfer positions to/from a
reference point on the transporting vehicle. There shall be
separate sets of position offset distances for Oientation 1 and

Oientation 2 (3.5.3.2.2.1).

In Oientation 1, the position offset distances, AX, AY, and AZ
are in the vehicle coordinate frame and are neasured from the DRU
case reference franme origin. AX the offset along the vehicle

| ongi tudinal axis, is positive if the offset point is forward of
the DRU in the direction of travel and is negative if behind.

AY, the offset along the vehicle cross axis, is positive if the
offset point is to the right of the DRU, |ooking in the direction

of forward travel, and is negative if to the left. AZ the

of fset along the vehicle vertical axis, is positive if the offset
point is above the DRU and is negative if below.
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In Orientation 2, the position offset distances, &X, AY, and AZ,
are in the pointing device coordinate frame. They are neasured
from the DRU case reference frane origin to the offset point on
the pointing device when the pointing device pointing axis and
cross-axis are level. AX, the offset along the pointing device
pointing axis, is positive if the offset point is forward of the
DRU in the direction of pointing and is negative if behind. Ay,
the offset along the pointing device cross-axis, is positive if
the offset point is to the right of the DRU, looking in the
direction of pointing, and is negative if to the left AZ, the
of fset along the pointing device vertical axis, is positive if
the offset point is above the DRU and is negative if bel ow

3.5.8.4 (doneter scale factor. The nom nal odoneter scale
factor is [(nom nal nunber of VMS pulses/mle)/ (32000
pul ses/mle)] 1. The nom nal odoneter scale factor will be in the
range of 0.750 to 1.250.

3.5.8.5 ZUPT intervals. The DRU shall request ZUPTs at the
intervals specified in configuration data for both the Cdoneter
and Exclusive ZUPT Mbdes of operation. The range for the
Qdoneter node shall be 2 - 63 mnutes in increments of 1 mnute.
The range for the Exclusive ZUPT Mdde shall be 2 - 15 mnutes in
increments of 0.25 m nute.

3.5.8.6 Align tinme. The maximum Normal Align tinme shall be
as specified in configuration data. The DRU shall indicate
conpletion of alignnment when the specified align tine has been
exceeded. The range for Normal Align shall be 3.5 - 34-0
mnutes, in increnents of 0.25 mnute.

3.5.8.7 Fuel consunption factor. This factor is the change
in vehicle pitch per unit distance travelled due to consunption
of fuel. The units are mcroradians/kiloneter travelled.

3.5.8.8 Confiquration definition flags. The DRU shall use
configuration definition flags as foll ows:

a. QOdoneter/exclusive ZUPT node. This Flag indicates
the type of aiding node to be used by the DRU Wen set the DRU

shal | -assunme a VM5 is connected and shall operate in the odoneter
node (3.5.3.2.1.3). Wen reset the DRU shall operate in the

Exclusive ZUPT Mde (3.5.3.2.1.2).

b. Tracked/wheeled vehicle. Wen set this flag
indicates to the DRU that it is installed on a tracked vehicle.
When reset it indicates a wheel ed vehicle.
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C. Travel | ock discrete. Wien set the DRU shall use the
travel lock discrete to determne if it is in or out of travel

| ock. When reset the DRU shall ignore the travel |ock discrete.
d.  TIravel lock commands, Wwen set the DRU shall use the

IN TRAVEL LOCK and QUT OF TRAVEL LOCK conmands to determine if it
is in or out of travel | ock. When reset the DRU shall not use
the N TRAVEL LOCK and OQUT OF TRAVEL LOCK commands and shall set
bit 6 of ALERT DATA character D5 if either comrand is received.
When the Travel Lock Commands Flag is set, the DRU shall assune

it is in travel lock at turn on. (NOTE: To prevent conflicts in
determning travel lock status, the Travel Lock Discrete Flag and
Travel Lock Commands Flag should not be set sinultaneously.) |If
both the Travel Lock Discrete Flag and Travel Lock Conmands Fl ag
are reset, the DRU shall assume it is always in travel |ock.

e. Shot Detect. Wen set the DRU shall detect gunfire

and correct the travel lock references for vehicle rotations
whi ch occur during gun firing. Wen reset the DRU shall neither

detect gunfire nor perform these corrections.

f. Pointing device boresignt angles. Wen set the DRU
shall use Pointing Device boresight angles entered via the ACCEPT
PO NTI NG DEVI CE BORESI GHT command. Wen reset the DRU shall use
the stored Pointing Device boresight angles in the selected
configuration code, and shall set bit 7 of ALERT DATA character
D5 if an ACCEPT PO NTING DEVI CE BORESI GHT command is received.

g. Azimuth. Wen set the DRU shall output geodetic
azimuth. Wien reset the DRU shall output grid azimuth.

h. Vehicle cant/roll. Wien set the DRU shall out put
vehicle roll. Wen reset the DRU shall output vehicle cant.
i. \ehicle boresight angles. Wen set the DRU shall wuse

vehicl e boresight angles entered via the ACCEPT VEH CLE BORESI GHT
conmmand. Wen reset the DRU shall use stored vehicle boresight
angles in the selected configuration code and shall set bit 7 of
ALERT DATA character D5 if an ACCEPT VEH CLE BORESI GHT conmand is
recei ved.

j. BCU Paraneters. Wen set the DRU shall: accept BCU
spheroid, hem sphere and zone in the ACCEPT PCSITION command,
out put BCU spheroid, hem sphere and zone in the NAVI GATI ON DATA
Message; and output Pointing Device Gid Azinmuth in terns of the
BCU spheroid, hem sphere and zone. When reset the DRU shall
accept the extended zone hem sphere and zone in the ACCEPT
PCSI TION command; and output Pointing Device Gid Azinmuth in
terns of the normal spheroid and normal or extended hem sphere
and zone.
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k. Expanded alerts. Wen set, the DRU shall issue

expanded ALERT DATA (D1-D6) in the ALERT DATA nessage. Wen
reset the DRU shall return short ALERT data (D1-D5) in the ALERT
DATA nessage.

If the Configuration Definition Present flag (3.5.8.9) is reset,
the DRU shall return short ALERT data (D1-D5) in the ALERT DATA
nessage.

l. Pointing device cant/roll. Wen set the DRU shall
output Pointing Device roll. Wen reset the DRU shall output
Poi nting Device cant.

m Oientation 2 based on travel |ock. Wen set, the
DRU shall transition between Oientation 1 and Oientation 2 with
respect to travel lock state. Travel lock state my be

determined by either the travel |ock discrete signal or receipt
of travel |ock designation commands via the serial data bus.
Wiile in travel lock, the DRU shall align itself and operate as
defined by the Orientation 1: Coordinate Gane code, vehicle and
poi nting device boresight angles, and position offset distances.
Whien out of travel lock, the DRU shall align itself and operate
as defined by the Oientation 2: Coordinate Frame code, Pointing
Device boresight angles, and position offset distances.

Wien an out-of-travel-lock condition is detected, the DRU shall
freeze the vehicle attitude and travel |ock pointing device
reference values in terns of Orientation 1 and transition to
Oientation 2. Once transition is conplete, the DRU shall store
the travel lock pointing device reference values in ternms of
Oientation 2.

When reset, the DRU shall not change orientations based on travel
| ock state.

n. Qientation 1 - 2 based on Pointing device
pitch/roll. This flag, used in conjunction wth the “Oientation
2 Based on Pointing Device Attitude” and “Orientation 1 to
Orientation 2 Direction of Traverse” flags, selects the angle
that the DRU is to nonitor in determning when it is to
transition from Oientation 1 to Oientation 2.

When set, the DRU shall transition from Oientation 1 to
Oientation 2 when the pointing device pitch, based on
Oientation 1, crosses the 1-2 Threshold Angle in the direction
specified by the 1-2 Direction of Traverse Flag.
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When reset, the DRU shall transition from Oientation 1 to
Oientation 2 when the pointing device roll, based on Oientation
1, crosses the 1-2 Threshold Angle in the direction specified by
the 1-2 Direction of Traverse Flag.*

0. -
pitch/roll. This flag, used in conjunction with the “Oientation
2 Based on Pointing Device Attitude” and “Orientation 2 to
Oientation 1 Direction of Traverse” flags, selects the angle
that the DRU is to nonitor in determning when it is to
transition from Oientation 2 to Oientation 1.

When set, the DRU shall transition from Oientation 2 to
Oientation 1 when the pointing device pitch, based on
Oientation 2, crosses the 2-1 Threshold Angle in the direction
specified by the 2-1 Direction of Traverse Flag.

Wen reset, the DRU shall transition from Oientation 2 to
Oientation 1 when the pointing device roll, based on Oientation
2, crosses the 2-1 Threshold Angle in the direction specified by
the 2-1 Direction of Traverse Flag.

. Qientation 1 to orientation 2 direction of traverse
Thi s fFag, used in conjunction with the "Orientation 2 Based on
Pointing Device Attitude” and "Orientation 1-2 Based on Pointing
Device Pitch/Roll” flags, controls whether the DRU transitions
from Oientation 1 to Oientation 2 as the selected angle (pitch
or roll) either increases or decreases as it crosses the 1-2
Threshol d Angl e.

Wen set to “11", this flag indicates that the DRU shall
transition from Oientation 1 to Oientation 2 when the direction
of traverse causes the absolute value of the angle to increase as
it crosses the Pk 1-2 Threshold Angle.

Wen set to “00”, this flag indicates that the DRU shall
transition from Oientation 1 to Oientation 2 when the direction
of traverse causes the absolute value of the angle to decrease as
it crosses the = 1-2 Threshold Angle.

Wen set to “01", this flag indicates that the DRU shall
transition from Oientation 1 to Orientation 2 when the direction
of traverse causes the angle to nunerically increase as it
crosses the 1-2 Threshold Angle.

Wen set to “10", this flag indicates that the DRU shall
transition from Oientation 1 to Oientation 2 when the direction
of traverse causes the angle to nunerically decrease as it
crosses the 1-2 Threshold Angle.
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g. Qientation 2 to orientation 1 direction of traverse.
This flag, used in conjunction with the “Orientation 2 Based on
Poi nting-Device Attitude” and "Orientation 2-1 Based on Pointing
Device Pitch/Roll"flags, controls whether the DRU transitions
from orientation 2 to orientation 1 as the selected angle (pitch
or roll) either increases or decreases as it crosses the 2-1
Threshol d Angl e.

Wien set to "11", this flag indicates that the DRU shall
transition from Oientation 2 to Oientation 1 when the direction
of traverse causes the absolute value of the angle to increase as
it crosses the £ 2-1 Threshold Angle.

Wien set to "00", this flag indicates that the DRU shall
transition from Oientation 2 to Oientation 1 when the direction
of traverse causes the absolute value of the angle to decrease as
it crosses the £ 2-1 Threshold angle.

Wien set to "01", this flag indicates that the DRU shall
transition from Orientation 2 to Orientation 1 when the direction
of traverse causes the angle to nunerically increase as it
crosses the 2-1 Threshol d- Angl e.

Wien set to “10”, this flag indicates that the DRU shall
transition from Oientation 2 to Oientation 1 when the direction
of traverse causes the angle to nunerically decrease as it
crosses the 2-1 Threshold Angle.

r. Qientation 2 based on Pointing device attitude.

Wien set, the DRU shall transition between Oientation 1 and
Oientation 2 as the selected angle (pitch/roll) either increases
or decreases as it crosses the respective Threshold Angle.

Wen reset, the DRU shall not transition between Oientation 1
and Orientation 2 as a function of pointing device pitch or roll.

3.5.8.9 Configuration selection. The DRU shall identify the

configuration data to be used by the configuration code nunber
programred for the four configuration discretes on J1. An open
circuit shall indicate a logic “0”. A connection to signal
ground shall indicate a logic "1". The discrete input circuits
shall require external drivers to source or sink no nore than 2.0
mllianperes. The DRU shall contain 15 sets (configuration code
nunbers 0 through 14) of permanently stored configuration data.
When configuration code 15 is selected, the DRU shall accept and
use configuration data |oaded using an ACCEPT CONFI GURATI ON DATA
Command. The DRU shall maintain a Configuration Data Present
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Flag which indicates whether valid configuration data has been
| oaded for configuration code 15, with an ACCEPT CONFI GURATI ON
DATA command. Configuration data values are listed in APPEND X

F.

For configuration code nunbers O through 14, upon receipt of an
ACCEPT CONFI GURATI ON DATA command, the DRU shall set ALERT DATA
D5/ 7 ((Iinvalid Update Request) and not use data contained in the
comand.

3.5.8.9. 1 1lnitializing configuration data Upon turn on,
the DRU shall determne the configuration code nunber from the
configuration discretes on J1. For configuration codes 0 - 14
the DRU shall select and use the permanently stored configuration
data applicable to the selected COnfiguration code nunber. For
configuation code 15 the DRU shall select and use the
configuration data previously entered via an ACCEPT CONFI GURATI ON
DATA command, if the Configuration Data Present Flag is set. If
the Configuration Data Present Flag, for configuration code 15,
is reset, the DRU shall: Set Alert bit D5/3; set STATUS bit
S1/7:reset STATUS bits S1/4, S1/5, and S2/2; and suspend Nornal
Alignment. Wen a valid ACCEPT CONFI GURATI ON DATA conmand is
received, the DRU shall: store the configuration data in program
alterable, non-volatile menory; set the Configuration Data
Present Flag; override Alert D5/3; and continue Normal Alignnent.
The DRU shall retain and use the stored configuration data until
it is changed (3.5.8.9.2) or cleared (3.5.8.10).

3.5.8.9.2 Changing configuration data. For configuration
code 15 the DRU shall store and use new configuration data
supplied by an ACCEPT CONFI GURATI ON DATA command.

3.5.8.10 dearing tenporary configuration data  Upon
power-up the DRU shall clear all data |oaded via an ACCEPT
CONFI GURATI ON DATA command and reset the Configuration Data
Present Flag when: The DRU detects a fault condition where the
stored configuration data may have been altered; or the
configuration code nunber at turnon, differs from the
configuration code nunber present when the DRU was |ast shut off.

3.5.8.11 Configuration data output. Upon receipt of a
RETURN CONFI GURATI ON DATA command, the DRU shall return the
val ues of configuration data presently being used via a
CONFI GURATI ON DATA Message.

3.5.8.12 DRU coordinate fronme code The DRU shall use a DRU
Coordinate Frame Code to relate the case coordinate frame to the
intermediate DRU Coordinate Frame (6.6.3.1.2). The codes are
specified in Appendix |. There shall be separate DRU Coordinate
Frane Codes for Oientation 1 and Oientation 2.
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3.5.8.13 1-2 threshold andle. This angle is used in
conjunction with the Oientation Changes Based on Pointing Device
Pitch and Oientation Changes Based on Pointing Device Roll
configuration flags. This is the pointing device pitch or roll
angle in ternms of Oientation 1 at which the DRU shall transition
from Oientation 1 to Oientation 2 when crossed in the direction
specified by the 1-2 Direction of Traverse flag. The ranges are
-1600 to +1600 roils for pitch and -3199 to +3200 roils for roll.

3.5.8.14 2-1 threshold angle. This angle is used in
conjunction with the Oientation Changes Based on Pointing Device
Pitch and Orientation Change Based on Pointing Device Roll
configuration flags. This is the pointing device pitch or roll
angle, in terms of Orientation 2, at which the DRU shall
transition from Orientation 2 to Orientation 1 when crossed in
the direction specified by the 2-1 Direction of Traverse flag.
T_hie r?nges Ialre -1600 to +1600 roils for pitch and -3199 to +3200
mls for roll.

3.5.8.15 Shot detect interval. Wwen the Shot Detect
Configuration Definition Flag 1s set and the DRU detects a shot,
the DRU shall set Shot Detect STATUS bit S2/3 for the Shot Detect
Interval specified in configuration data. Travel |ock reference
shall be corrected for vehicle rotations which occur during gun
firing at the end of the Shot Detect Interval.

3.S.9 Boresight angl es.

3.5.9.1 Vehicle boresight angles.

3.5.9.1.1 Vehicle boresight angle entry. If the If the Vehicle
Boresi ght Angles configuration flag is set, upon receipt of a
val id ACCEPT VEH CLE BORESI GHT command, the DRU shall: store the
recei ved vehicle boresight angles in program alterable,
non-vol atile mnenory; set a Vehicle Boresight Angles Present flag,
which indicates that vehicle boresight angles were received an
stored; and use the new values. The stored vehicle boresight
angl es shall not be nodified unless a new ACCEPT VEH CLE
BORESI GHT command is received or they are cleared in accordance
with 3.5.9.1.2. Wen the Vehicle Boresight Angles Present flag
is reset, the DRU shall: set ALERT DATA bit D2/7; set STATUS bit
S1/7; and reset STATUS bits S1/4, S1/5, and S2/2. ALERT DATA bit
D2/ 7 shall not be reset until a valid ACCEPT VEH CLE BORESI GHT

command has been received and processed.

If the Vehicle Boresight Angles configuration flag is reset, the
DRU shall use the permanently stored values for vehicle boresight
angles for the selected configuration code.
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3.5.9.1.2 dearing vehicle boresight angles. Upon power-up,
the DRU shall clear the tenporary stored vehicle boresight angles
and reset the Vehicle Boresight Angles Present Flag when: the
configuration code nunber at turnon differs from the
configuration code nunber present when the DRU was |ast shut off;
or the DRU detects a fault condition where the stored vehicle
boresi ght angles may have been altered.

3.3.9.1.3 Qutput of vehicle boresight angles. Upon receipt
of a RETURN VEH CLE BORESI GHT command, the DRU shall transmt the
vehi cl e boresight angles presently being used in a VEH CLE
BORESI GHT Message.

3.5.9.2 Painting device boresight angles.

3.5.9.2.1 Pointing device boresight angle entry. If the
Pointing Device Boresight Angles configuration flag is set, upon
receipt of a valid ACCEPT PQA NTI NG DEVI CE BORESI GHT conmand, the
DRU shall: store the received pointing device boresight angles in
program alterable, non-volatile nenory; set a Pointing Device
Boresight Angles Present flag, which indicates that pointing
devi ce boresight angles were received and stored; and use the new
values. The stored pointing device boresight angles shall not be
nodi fied unless a new ACCEPT PO NTI NG DEVI CE BORESI GHT command is
received or they are cleared in accordance with 3.5.9.2.2. Wen
the Pointing Device Boresight Angles Present flag is reset, the
DRU shall: set ALERT DATA bit D5/4; set STATUS bit S1/7; and
reset STATUS bits S1/4, S1/S, and S2/2. ALERT DATA bit D5/4
shall not be reset until a valid ACCEPT PO NTI NG DEVI CE BORESI GHT
command has been received and processed.

If the Pointing Device Boresight Angles configuration flag is
reset, the DRU shall use the pernmanently stored values for
poidnting devi ce boresight angles for the selected configuration
code.

3.5.9.2.2 dearing pointing device boresight angles. Upon
power-up, the DRU shall clear the tenporary stored pointing
devi ce boresight angles and reset the Pointing Device Boresight
Angles Present Flag when: the configuration code nunber at
turnon differs from the configuration code nunber present when
the DRU was last shut off; or the DRU detects a fault condition
where the stored pointing device boresight angles may have been
al tered.

3.5.9.2.3 Qutput of Pointing device boresjight angles. Upon
recei pt of a RETURN PO NTING DEVI CE BORESI GHT conmand, the DRU

shall transmt the pointing device boresight angles presently
being used in a PO NTING DEVI CE BORESI GHT nessage.
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3.5.10 British National qgrid. During initialization, if an
ACCEPT POSITION command is receivd in which the |east
significant 4 bits of D8 designate spheroid No. O (Airy), the DRU
shall output coordinates and grid azimuths in the British
National Gid as described in the Odnance Survey Information
Leafl et, No. 72. The DRU shall also output pertinent nmessages in
the British National Gid if it was doing so prior to the |ast
shutdown and no ACCEPT PGCSI TION comrand has been received that
phan%ed the spheroid. During initiation of, and while operating
in the British National Gid, the DRU shall ignore characters D6
and D7 of the ACCEPT POSI TI ON command during updates. Characters
D22 of the NAVI GATI ON DATA nessage and D2 of the POSI TION DATA
nessage shall indicate a plus for the hem sphere and a zero for

Zzone.

If the Configuration Definition Flag for Azinmuth (3.5.8.8Q9) is
reset, Poi nting device grid azinuths, vehicle grid azinmuths, and
travel ock grid azimuth references in nmessages shall be in terns.
of the British National Gid. If the Configuration Definition

Flag for Azimuth is set, all azinmuths in nessages shall be

geodeti c.

3.5.11 Normal Zone. If the DRU is operating in the
Uni versal Transverse Medicator Gid, then, at anytine during a
m ssion when character D6 of the last received ACCEPT POSI TI ON
command is A 61 or when the DRU crosses an extended zone
boundary, the DRU shall output UTM coordinates and grid azimuths
in the normal zone. That is, in terns of standard (normal)
hem sphere and zone for the geographic position where it is
| ocated. Normal zone boundaries shall be in accordance with TM
5-241-8, Universal Transverse Mercator Gid. Wen the DRU
crosses the equator or zone boundary, the DRU shall automatically
reference the coordinates to the changed hem sphere/zone and set
bit 3 of ALERT DATA character D6.

If the Configuration Definition Flag for Azinuth (3'5'8'89% i's
reset, pointing device grid azinmuths, vehicle grid azinuths, and
travel lock grid azimuth references in nessages shall be in terns
of the hem sphere and zone in which the DRU Is located. If the

Configuration Definition Flag for Azimuth is set, all azimuths in

nmessages shall be geodetic.

3.5.12 Extended zone. If the DRU is operating in the
Uni versal Transverse Mercator Gid, then, at anytinme during a
m ssi on when character D6 of the |ast received ACCEPT POCSI TI ON
command designhates a hem sphere and zone, the DRU shall out put
UTM coordinates and grid azinmuths in terns of the extended zone
and the spheroid designation stored/input during initialization.
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The designated zone identifies the zone whose boundaries shall be
extended 100 km into each adjacent zone (6.6.1.4). Wen the DRU
crosses an extended zone boundary, the DRU shall autonatically
reference UTM coordinates and grid azinmuths in ternms of the
normal hem sphere and normal zone in which it is located and set
bit 3 of ALERT DATA character D6.

If the Configuration Definition Flag for Azinmuth (3.5.8.8g) is
reset, pointing device grid azinmuths, vehicle grid azimths, and
travel lock grid azimuth references in nmessages shall be in terns
of the extended zone. If the Configuration Definition Flag for
Azinmuth is set, all azimuths in nessages shall be geodetic.

3.6 Perfornmance.

3.6.1 General. Unless otherw se specified, values set forth

to establish the requirenents for performance apply to
performance under any and all conbinations of conditions and

environments as specified herein.

3.6.1.1 Accuracv. Coordi nate and reference frane
transformati on conputations shall introduce no nore than 0.1

neter position error and 0.01 ml orientation error.

Azimuth, Pitch, Roll, and Angular Rate accuracy requirenents
stated herein shall be met at any specified tenperatures.
Azimuth, Pitch and Roll accuracy requirenents stated herein shall

be nmet at any DRU case orientation.

Azimuth accuracies specified in 3.6.1.1.9.1 shall be net when
operating at any latitude within the range of 65° south to 65°
north. Wen operating in latitude ranges of 65° to 75° south or
north, azimuth accuracies shall degrade no nore than a factor of

0. 42262 secant | atitude.

Position accuracies stated herein shall be net at any specified
tenperatures. The position accuracy requirenents specified
herein apply when the DRU is aligned as specified in 3.5.3.1.2
and 3.5.3.1.3 and when the following conditions are applicable:

a. A position update is performed after Normal Align was
conpleted at nmore than one vehicle stop.

b. A position update is performed after Normal Align was
conpl eted when travel tinme between vehicle stops exceeded four
m nut es.

Position accuracies stated in 3.6.1.1.1 and 3.6.1.1.2 shall be
met when operating at any latitude within the range of 75° north
to 75° south.
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Azimuth accuracies stated in 3.6.1.1.9.1, 3.6.1.1.9.2, and
3.6.1.1.9.3 apply to Pointing Device Gid and Geodetic Azimuths
assum ng the DRU has been accurately aligned to the pointing
device. Vehicle Gid and GCeodetic Azimuths are approxi mations
wi t hout accuracy specifications.

The following is a sunmary of accuracy requirenents.

SUMVARY OF ACCURACY REQUI REVENTS
LATI TUDE LATI TUDE

PARANMETER 65°S- 65°N 65°S-75°S & 65°N- 75°N
Normal Align 0.67 mls PE 0.283 Sec (Lat) mls PE
Survey Azimuth 0.97 mls PE 0.283 Sec %Lat)

(Thr oughout the m ssion +0.3 roils P

when nornal align used
for initialization)

Stored Heading Align 0.1 roils RVS Relative to Stored Heading

Pitch 0.34 roils PE

Rol | / Cant 0.34 roils PE

Hori zontal Position 10 mCEP DIST £ 4 Km

Odonet er Mbde 0.0025 DIST CEP DIST > 4 Km

Al titude 6.7 mPE DI ST < 10 Km

Odonet er Mbode 0.00067 DIST PE DIST > 10 Km
Hori zont al 18m CEP DI ST 18m CEP DI ST S
Posi tion <  27Km 63.9 Cos (Lat) Km
Excl usi ve ZUPT

Mode/ Ot her

Al titude

Excl usi ve ZUPT 10 m PE DI ST < 35 Km

Mode/ Ot her
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3.6.1.1.1 Horizontal Position odoneter nopde. Horizontal

position error shall not exceed 10.0 neters Circuiar Error
Probable (CEP) for total odoneter distance traveled in the range
of O to 4,000 nmeters from the |ast position update point. Wthin

that distance range no nore than 1.0 percent of the radial errors
may exceed 26.0 neters.

Hori zontal position error shall not exceed 0.25 percent of the
total odoneter distance traveled, CEP, for distances traveled
exceeding 4,000 neters from the |ast position update point. For
di stances exceeding 4,000 nmeters, no nore than 1.0 percent of the
radi aII derrors may exceed 0.65 percent of the odoneter distance
travel ed.

3.6.1.1.2 Atitude odoneter node. Altitude error shall not
exceed 6.7 neters Probable Error (PE) for total odoneter distance
traveled in the range of 0 to 10,000 neters from the | ast
altitude update point. Wthin that distance range no nore than
1.0 percent of the absolute values of altitude errors may exceed
26.0 neters.

Altitude error shall not exceed 0.067 percent of the total
odoneter distance traveled, PE for distances travel ed exceeding
10,000 nmeters fromthe |last position update point. For distances
exceeding 10,000 meters, no nmore than 1.0 percent of the absolute
values of altitude errors may exceed 0.26 percent of the total
odomet er distance travel ed.

3.6.1.1.3 Horizontal Position exclusive ZUPT node/other.
When operating in the Exclusive ZUPT Mde with zero-velocity
updates at 4 mnute travel intervals, horizontal positioh error
shall not exceed 18 neters Grcular Error Probable (CEP) and no
nore than 1.0 percent of the radial errors shall exceed 47 neters
for the follow ng conditions:

a. Di stance traveled in the range of 0 to 27,000 neters
from the last position update point, latitude within the range of
65° south to 65° north.

b. Distance traveled in the range of 0 to 63,900 x Cos
(latitude) nmeters from the last position update point, latitude
within the range of 65° to 75° south or north.

This requirenent shall also apply when operating in the Odoneter

node with zero-velocity updates at 10 mnute travel intervals
t hr oughout a mi ssion.
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3.6.1.1. 4 Altitude, exclusive ZUPT node/other. Wen
operating in the Exclusive ZUPT Mde, wth zero-velocity updates
at 4 mnute travel intervals, altitude error shall not exceed 10
neters PE and no nore than 1.0 percent of the absolute val ues of

altitude errors shall exceed 39 neters.

The specification applies when distance traveled is in the range
of 0 to 35,000 neters fromthe |ast position update point and
atitude is within the range of 75° south to 75° north.

This requirenent shall also apply when operating in the Cdoneter
node with zero-velocity updates at 10 mnute travel intervals

t hroughout a m ssion.

3.6.1.1.5 Horizontal position, air transport node. Wen
operating in the Air Transport Mde, horizontal position error
shall not exceed 1 nm/h Grcular Error Probable (CEP) Per hour
of transport time after takeoff. Prior to takeoff, the
appropriate COdoneter Mde or Exclusive ZUPT Mde/ O her

requi rements apply.

3.6.1.1.6 Altitude, air tranS%ort node. Wen operating in
the Air Transport Mdde, altitude shall be fixed for the duration
of the transport after takeoff. Prior to takeoff, the
appropriate CQdoneter Mde or Exclusive ZUPT Mde/ O her

requi renents apply.

3.6.1.1.7 Horizontal Position, parine fransport node. \Wen
operating in the Marine Transport Mde, horizontal position error
shall not exceed 1 nm/h Crcular Error Probable (CEP) per hour

of transport tine.

3.6.1.1.8 ' | When operatin
in the Marine Transport Mdde, altitude shall be fixed for the
duration of the transport.

3.6.1.1.9 Azinmuth. Wen the DRU is nounted and aligned to a
Pointing Device; Vehicle azinmuths, grid or geodetic, are
approxi mati ons wthout accuracy specifications.

3.6.1.1.9.1 Normal align. on conpletion of Normal Ali
froma cold start, the Pol nflngLBew cerald or Geodetic Azwru?ﬂ

error shall not exceed 0.67 ml| PE. No nore than 1.0 percent of
t he absol ute values of Pointing Device Gid or Geodetic Azinuth
errors shall exceed 2.6 mls.

3.6.1.1,9.2  Stored headi ng. . Upon . conpletion of
Stored Heading Align, the Pointing Device Gid or GCeodetic

Azimuth error with respect to stored heading shall not exceed 0.1
m | RMVB.
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3.6.1.1.9.3 _Azinuth accuracy during survey. After
conpleting a Normal Align and operating in the Cdoneter node wth
only one zero-velocity update per hour, the Pointing Device Gid
or Geodetic Azimuth error shall not exceed 0.97 ml PE for
m ssions up to 24 hours in duration. No nore than 1.0 percent of
the absolute value of Pointing Device Gid or GCeodetic Azinmuth
Srrors shall exceed 3.8 roils for mssions up to 24 hours in
uration.

The specification in 3.6.1.1.9.3 shall also apply when operating
in the Exclusive ZUPT Mdde with zero-velocity updates at 4 mnute
or less intervals.

3.6.1.1.10 Pitch, After conpleting Normal Aign or after
conpleting Stored Heading Align and thereafter throughout the
m ssion, Pointing Device Pitch error shall not exceed 0.34 ml

PE. No nore than 1.0 percent of the absolute value of Pointing
Device Pitch errors shall exceed 1.3 roils.

Wen the DRU is nmounted and aligned to a Pointing Device; vehicle
pitch is an approximtion wthout accuracy specifications.

3.6.1.1.11 Rall/cant. After conpleting Nogmal Align or
after conpleting Stored Heading Align and thereafter throughout
the mssion, Pointing Device Roll/Cant error shall not exceed
0.34 ml| PE No nore than 1.0 percent of the absolute value of
Pointing Device Roll/Cant errors shall exceed 1.3 roils.

Wen the DRU is nmounted and aligned to a Pointing Device;, vehicle
roll/cant is an approximation w thout accuracy specifications.

3.6.1.1.12 Angular rates, After conpleting Normal Align or
Stored Heading Align and thereafter throughout the m ssion,
Pointing Device Gid or Geodetic Azinmuth rate, Pitch rate, and
Roll rate errors shall not exceed 0.5 m|l| per second RVS for
rates in the range of -356 to +356 roils per second. Nonlinearity
shall not exceed 1 percent.

Wthin the angular rate ranges of -3276.8 to -356 and +356 to
+3276.8 roils per second, the error shall not exceed 2.5 percent
of the instantaneous rate RMS.

3.6.1.1.13 Data Stal eness. Data staleness is the delay
between the tinme the DRU data is “valid’” and the tine
transm ssion of the nmessage, containing that data, is conpleted.
Data stal eness shall not exceed the maxi num response tine
specified for each nessage in Table IV. See 6.8.3 for a
description of data stal eness.
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3.6.1.2 Reaction tine.

3.6.1.2.1 Initial alignnent. In the Normal Align node, the
DRU shall be ready to survey within the tine specified in
configuration data (3.5.8.6), after application of power, when
operated in the anbient tenperature range of -50°F (-46°C) to
+140°F (+60°C) and the vehicle is stationary for the entire
period. Initial alignment reaction tinme includes the total time
needed to energize, achieve thernmal control, initialize position
coordinates, align to level and North, perform initial BIT, and
ot herwi se prepare the DRU for the survey nmission. |f Normal
Align, is interrupted, reaction tine may increase in accordance
with 3.5.3.1.2.

3.6.1.2.2 Stored heading align. Stored Heading Align shall
be conpleted within the time specified in configuration data
(3.5.8.6) after receipt of the STORED HEADI NG command or after
application of power if the DRU previously was shut down with a
STORED HEADI NG SHUTDOMN command. Time to achieve COdoneter Mode
operation shall be in accordance with 3.5.3.1.3.

3.6.1.3 Mssion length and duration. DRU survey m ssions
may range from O to 100 kmin length and a few mnutes to 24

hours in duration. System errors shall be sufficiently
controlled to maintain the accuracies specified in 3.6.1.1 when
the DRU is operated during mssions within the above ranges.
Position updates at distances traveled no shorter than those
specified In 3.6.1.1.3 and 3.6.1.1.4 are pernmitted to nmaintain
accuracies in the Exclusive ZUPT Mde/ G her.

3.6.1.4 Alignnent conditions.

3.6.1.4.1 Of level. The DRU shall perform as specified
herein when nounted in any orientation.

3.6.1.4.2 Base nmotion. The DRU shall perform as specified
herein when the prime system vehicle, while nomnally stationary,
is subject to wnd buffeting, normal crew novenent, engine
vibration, vibration from 60 Hz and 400 Hz engi ne/generator sets,
and other sources of notion usually found on the battlefield.

3.6.1.5 Survey conditions.

3.6.1.5.1 Vehicle dynamcs, The DRU shall perform as
specified herein when operated wthin the follow ng vehicle
dynam c envel opes:

a. In ground vehicles, horizontal velocity within the
range of O to 80 miles per hour. VWile being transported by
hel i copter, ground speed within the range of 0 to 200 knots.
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b. In ground vehicles, vertical velocity within the
range of O to 15 miles per hour up or down. While being
transported by helicopter, vertical speed within the range of 0
to 2400 ft/mn.

c. Acceleration (excluding shock and vibration) wthin
the range of O to 1.5g (not including gravitational
acceleration) in any direction due to vehicle starting, stopping
and turning.

d. Vehicle pitch within the range of -40 to +40 degrees.
Vehicle cant/roll within the range of -40 to +40 degrees. The
rel ationships of vehicle pitch and cant/roll axes to DRU case
coordinates may vary from installation to installation.

e. Angular velocities within the range of 0 to 200
degrees per second around any axis.

f. Angular accelerations within the range of 0 to 6000
degrees per (second squared) around any axis.

g. Shock and vibration generated by the transporting
vehicle, "which may be a tracked vehicle, tracked trailer, wheeled
vehicle, wheeled trailer, helicopter, or helicopter lift of a

pal letized system The DRU will be in the Exclusive ZUPT Mde
when transported by helicopter.

h. Drop shock sustained when helicopter lifted pallet is
set down on the ground (See 3.7.10.2).

3.6.1.5.2 _Deployment. In addition to operating when
subjected to the above vehicle dynamics, the DRU shall perform as
specified herein when operated under the follow ng conditions:

a. Shock and vibration generated by weapon firing.
b. Rotation and elevation of a pointing device. Wen
mounted to a pointing device, the DRU may be el evated through an

angl e of 105 degrees or rotated 360 degrees in azimuth when the
pointing device is erected.

C. Transported by aircraft while in the Ar Transport
Mode at altitudes of up to 70,000 feet.
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3.6.2 Mechanical characteristics

3.6.2.1 |Mechanical envelope. The envel ope of the DRU,
excl udi ng connectors, shall be in accordance with Figures 6
through 10 inclusive. Dinmensions shall be nmaintained as
specified, BIT indicators, DS1 and DS2, and the elapsed tine
neter, ML shall be located as shown, and shall be covered to
prevent access except during troubleshooting and naintenance
actions. Handl es shall be provided for lifting the DRU and shall
be | ocated as shown.

3.6.2.2 Mounting, The DRU nounting provisions and reference
datuns shall be in accordance with Figures 8 through 10.

3.6.2.3 \ejght, The weight of the DRU shall not exceed 55
pounds.

3.6.3 Reliability The DRU shall have a
Mean- Ti me- Bet ween- Fai l ure (MIBF) of 4000 hours or greater.

3.6.4 Mintainability, The DRU shall be designed in
accordance with the requirenments contained herein to achieve ease
and econony of rmaintenance.

3.6.4.1 Corrective mintenance. The DRU shall, upon
occurrence of a single malfunction, be restored to operation, by
replacenment, within a meantine-to-repair (MITR) of 30 mnutes at
the organizational level. Times include fault isolation,
renoval, and replacenent, but do not include supply and
adm ni stration tine;

3.6.4.2 Preventive nmintenance. The DRU shall not require
any preventative maintenance other than cleaning of exterior
surfaces to renove dust, dirt, and other foreign particles.

3.6.4.3 Adjustnents/calibration  The DRU shall not require
any adjustnents or calibrations in the field that require
operator interaction, nor shall the DRU require zero-velocity
updates nore frequently than stated herein.
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Figure 6
DRU Ri ght Side
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3.7 Environmental service conditions Except as otherw se

noted, the DRU shall operate under any conbination of the
environnmental conditions specified below

3.7.1 Tenperature.

3.7.1.1 erational, The DRU shall operate in anbient air
and on a nounting surface with tenperatures within the range of
+140°F (+60"C) to -50°F (-46°C).

3.7.1.2 Tenperature shock. The DRU shall not be damaged nor
rendered inoperable when subjected to abrupt tenperature changes
from -60°F (-51°C) to +160°F (+71°C).

3.7.1.3 Storage and transportation. ~ The,DRU shall withstand
storage and transportation temperatures from +160° (+71W to
-60°F (-51°C) without any deterioration or adverse effects which
may cause failure when the DRU is restored to operation.

3.7.1. 4 ' ' =
Each sequence shall include a mninmm of 10 tenperature cycles
with the last three cycles failure free. Tenperature Cycling
shall be performed. as shown in Figure 11. Alignnents shall be
perforned with the DRU reference frames, x and y (Figure 27),
approximately level. Azimuth, pitch and roll data at the
conclusion of alignnments shall be recorded. Position data during
the survey node shall be recorded every 5 m nutes.

3.7.2 Altitude, The DRU shall operate at altitudes from
-1000 nmeters to +10,000 neters. Non-operating, the DRU shall
wi t hstand exposure to altitudes from -1000 to +21, 336 neters.

3.7.3 Humidity., The DRU shall not be damaged by operation,
transportation, or storage in environments with anbient relative,
humidity within the range of 1 to 100 percent.
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3.7.4 Snow.

3.7.4.1 FEalling snow. The DRU shall not be danmaged and
shall operate during and after exposure to falling snow with a
rate of 3 inches per hour (76 mmihr) and crystal size of
2.0 x 107%inch (0.05 mM to 0.8 inch (20 NM) in dianeter.

3.7.4.2 Blowing snow. The DRU shall not be danaged and
shal |l operate during and after exposure to bl ow ng snow with
crystal size 80 x 10° inch (0.2 mm) to 1.6 x 10" inch (0.4 m)
dianmeter and winds of at least 16 fps (5nps).

3.7.4.3 Snow oad. The DRU shall not be danmaged and shall be
operable after exposure to a snowoad of 20 lbs/ft*(97.7 Kg/ni).

3.7.5 Lcing.

3.7.5.1 Frost. The DRU shall not be danaged and shall
operate during and after exposure to frost of thickness 3 inches
(76 mm) and specific gravity of O0.2.

3.7.5.2 Rne. The DRU shall not be damaged and shall
operate during and after exposure to rinme ice of thickness 6
inches (152 nm and specific gravity of O0.2.

3.7.5.3 Cear qlaze. The DRU shall not be damaged and shall
operate during and after exposure to clear glaze ice of thickness
3 inches (76 M) and specific gravity of 0.9.

3.7.6 Solar radiation. The DRU shall operate during and
after exposure to solar radiation of 360 BTU ft*hr (1135

watts/nf) for 4 hours at an anbient tenperature of +125°F
(+51.6°C) at winds O 8.5 feet/see (2.6 msee) or |ess. Mxinmum
solar radiation will be higher by 4 BTUft* hr per 1,000 feet
(43 wniper 1,000 m) and anbient air tenperatures will be |ower
by 5°F per 1,000 feet for ground elevations above 3,000 feet up

to 15,000 feet.

3.7.7 \\shdown. The DRU shall suffer no danage or | eakage
when exposed to high pressure water washdown.

3.7.8 Salt foaq. The DRU shall not be damaged and shall
operate w thout degradation to specified perfornance levels while
being subjected to salt fallout of 5.7 x 10°pounds/feet’/ year

(2.8 x 10°Kg/ meter? year).

3.7.9 Eunqus. The DRU shall not be damaged and shall
operate after exposure for 90 days to the fungi of ML-STD 810,
Met hod 508. 3.
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3.7.10 Shock.

3.7.10.1 Qperational (Gunfire). The DRU shall not be
damaged and shal|l operate during and after repeated gun firing
shock in the M09 Self Propelled Howitzer as described in the two
TECOM Reports No. 86-LR(V)-41, Firing Test of MLO9E4 Howit zer.
respectively. The DRU is trunnion nounted in the M09
application. lnquiries concerning the M09 nounti n% DETAI LS. /
shoul d be directed to the procuring activity. Figures 12 through
14 were extracted from the referenced reports and provide an
exanpl e of the shock spectra for the highest |evel charge (MO03)
fired in the MLO9.
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3.7.10.2 Transportation. The DRU shall not be damaged and
shal | operate during and after shock test as specified in
M L- STD-810. Method 516.3, Procedure I, with a 40g shock pul se of

6-9 mlliseconds duration.

3.7.10.3 Bench handling. The DRU shall not be danaged and
shal |l operate after being subjected to Procedure VI of Method

516.3 O M L-STD-810.

3.7.11 Vibration. The DRU shall operate and not be damaged

whil e being subjected to the vibration environment of the MLO9
Howi t zer, ML13 Arnored Personnel Carrier, Hgh Mbility

Mul ti - purpose Wheel ed Vehicle (HMMA) and Commerical Utility

Cargo Vehicle (CUCV) traveli_ng over all types of roads and
cross-country terrain. The vibration environnent for the MLO9
and ML13 shall be as described in TECOM Reports, No. 87-LR(V)-2,
Road Shock and Vi bration Test of MLO9E4 How tzer, and No-
87-LR(R) -1, Road Shock and Vibration Test of MAPS Hardware in
ML13Al. The DRU is trunnion nmounted in the M09 and side-wall
mounted in the ML13. Inquiries concerning the nmounting details
shoul d be directed to the procuring activity. Figures 15 through
17 were extracted from the ML13 Test Report and provide an
exami]le of the vibration environment on paved road at 34 mles
per hour.

3.7.1.2 Environmental strss Screening (ESS) - vibration.
The DRU shall be subjected to random vibration at the m ninmum
Power Spectral Density envel ope shown in Figure 18 for 10 m nutes
in each of three orthogonal axes. The DRU shall be operating
whil e being subjected to random vibration. At the concl usion of
the last 10 minute random vibration on the third axis, the power
to the DRU shall be cycled off and on and BIT perforned.

3.7.13 Electromanetic conpatibility The DRU shall neet
the requirements for electromagnetic conpatibility per
M L- STD- 461, M L-STD-462 and M L-STD-463. The DRU shall neet the
requi rements of ML-E-6051 for conpatibility with the total
system In addition, the DRU shall experience no degradation in

attitude reference under a 3 gauss magnetic field oriented
vertically and in turn, horizontally.

3.7.14 Electromagnetic interference The DRU shall neet all
em ssion and susceptibility characteristics as established by
M L- STD-461, M L-STD- 462, and ML-STD-463 for Cass A3 equipnents
and subsystens. The DRU shall neet all applicable requirenents
for the follow ng: CEO1l, CEO03, CS01, CS02, CS06, RE02, RSO01,
RS02, and RS03. Field strengths for RSO3 shall be:

73



Downloaded from http://www.everyspec.com

M L-D 70789A (AR
Average Field

Frequency Range Strength (V/m Modul ati on*
14 KHz to 2 MiZ 25 Ccw
2 Mz to 20 M 50 QW AM
20 Mz to 100 M 50 = HAY IR
100 Mz to 500 M 25 STy
500 Mz to 1,000 Mz 50 o
400 Mz to 1,200 Mz 50 pul se
1,200 MZ to 18 GHz 200 Pul se
*Modul ation frequencies and waveforns shall be selected for
maxi mum potential susceptibility (i.e., instrunment sending and

control frequencies, clock frequencies, etc.). Paraneters of
fielded radars shall be considered in determning pulse
modul ation characteristics.

3.7.15 Eectrostatic discharge The DRU shall not be
damaged and shall operate as specified herein after being charged
to potential differences of up to 300,000 volts with respect to
ground potential, across a capacitance of 1,000 pf, and
subsequently being discharged to ground potential through a
series resistance of 500 ohnms. Circuit nodules, repair parts,
etc, shall not be damaged by el ectrostatic di scharge generated by
normal handling during maintenance.

3.7.16 Llightning.

The DRU shall not be damaged and shall operate as specified
herein after being subjected to close lightning strikes at

di stances of 10 neters or greater. The idealized current

wavef orm generated by severe lightning strike is shown in Figure
19. The field strengths at 10 neters are:

Peak Magnetic Field 3,200 A/m
Peak Electric Field 3 MV/ m

Electric Field Spectral Density:

Freguency Field Density
10 Hz 160 V/ m Hz
100 Hz 3 V/ m Hz
1 KHz 0.5 VIimHz
10 KHz 500 VIimHz
40 KHz 5 KV/ ml Hz

The DRU is permtted to turn off, w thout danmage or |oss of data
needed to reinintialize, when exposed to close Tightning strikes.
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3.8 Design and construction

3.8.1 Materials, processes, and parts. Mterials, processes
and parts shall be selected in accordance with ML-P-11268.

3.8.1.1 Elapsed tine indicator. The elasped tine neter

shall be in accordance with Requirenment 51 of M L-STD 454 and
M L-M7793.

3.8.1.2 Treatnent and Painting. Al surfaces of the DRU
shall be cleaned and treated as specified in ML-F-14072. The
exterior surfaces shall be painted Geen 383 with chem cal agent
resistant |iphatic, polyurethane paint |In accordance wth
M L-C 46168. Selection and protection of dissimlar netal
conbi nations shall be in accordance with M L-F-14072.

3.8.1.3 _Marking and identification. The nanme plate shall be
in accordance with Figure 20. O her required marking shall
conform to ML-STD 130 and Requirenent 67 of M L-STD 454.

3.8.1.4 Gounding. Gound connection to the chassis and to

ot her mechanical parts shall not be made to conplete,electrical
circuits, but only to elimnate high-potential AC points. The

DRU shal |l be designed so that a DC power return circuit cannot be
conpleted through the DRU chassis to a grounded vehicle chassis.

3.8.2 MNuclear Survivability. The DRU shall not be danmaged

after exposure to the nuclear environnent as specified in

“Nucl ear Survivability Criteria for the Mdular Azimuth Position.
System (MAPS) equi pnent survivability category: man in truck or
signal shelter, equipnment exposed. The DRU is permtted to
turn off, wthout damage, when exposed to nuclear events. After
such a shutdown, the DRU shall not turn on until power has been
di sconnected and reapplied and when reinitialized shall perform
as specified in 3.5.3.1.1.2 (Abnormal Shutdown). The position

update shall not use stored data. Design margins shall be in
accordance with the follow ng:
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DRU SIDE VIEW

|

- _ —
MANUFACTURER'S " MANUFACTURER'S
IDENTIFICATION CAGE CODE
PLATE 7

e el

——

A

Tl g e

DYNAMIC REF UNIT
19200SOCN9396270

o AP T ST

- - -
‘ltﬂ’l-..l.‘.t.i

4 x.oej - 2.00

NOTES: .
. DESIGN AND FABRICATE PER SECTION 3 OF MIl-P-98348:
PLATES, IDENTIFICATION, METAL FOIL, ADHESIVE BACKED,

TYPE |, COLOR STYLE M. - )
2. LETTERS AND NUMBERS SHALL BE I/g" HIGH AND
LOCATED AS SHOWN.

FIGURE 20. ldentification plate.
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DESI GN MARG NS

ENVI RONMENT L 1
Initial Radiation
Neut ron Fl uence 2 to 10 > 10
Tot al Dose 2 to 10 > 10
Gamma Dose Rate » to 10
set 0 S
EBrnout 2 to 10 > 1g
Lat chup 2 tO5
EMP
(Voltage, Current ratio 2 to 10 > 10
Cor respondi ng Design Margin 6 to 20 dB > 20 dB
for Power Dissipation
Ther nmal
Fl uence 1.3 to 1.5 > 1.5
Ai r - Bl ast
Peak Overpressure 1.3 to 1.5 > 1.5

Itens are unacceptable when the design margin falls below the

| ower bound of Category I. If possible, the contractor shal

avoid using itens having design margins in the Category | range
because there could possibly be significant hardness

assur ance/ hardness mai ntenance inpacts later in the life cycle
(i.e., piecepart screens, l|lot sanple testing. The contractor
shall strive-to incorporate Category Il parts. Category Il itens
shall be identified as Category IIA or 1IB. The forner refers to
itenms which are special design/fabrications to achieve the

nucl ear hardness levels; the latter refers toitenms for which no
speci al processes were incorporated to achieve the itens nuclear
har dness.

3.8.3 NBC survivabilityv. The DRU shall w thstand the
effects of an NBC contam nated environnent as stated bel ow

3.8.3.1 Decontam nation.

a. Fol | ow ng decontam nation, exterior surfaces on which
NBC contam nates remain, or desorbed or reaerosolized from shal
not result In nore than a negligible risk to unprotected
personnel working 1 neter away.

b. Wen exposed to neutron fluence from a nucl ear
detonation that results in a total dose of 2,600 cGy (rad), the
neutron induced activity in the DRU shall result in no nore than
a negligible risk to unprotected personnel arriving 2 hours after
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detonation and remaining at a distance of 1 nmeter for 12 hours.
Risk levels are defined in "NBC Contamnants Survivability
Criteria for Arny Materiel”.

C. No NBC contam nates or decontam nates shall be
entrapped by the DRU.

d. Di sassenbly shall not be required to renove NBC
contam nates or decontam nates.

3.8.3.2 Hardness. The DRU shall not be damaged by exposure
to:

a. Ten g/nfof thickened droplets of nustard (HD) or

soman (GD) chem cal agents having a mass nedi an dianeter (PIBIID) of
(2-5 m) and unthickened G Agent (VX) chem cal agent having MWD
of 250 mcroneters.

b. 10°spores/nfof biological agent 1-5 micrometers in
Si ze.

C. Four g/nfof insoluble radioactive contaninants
37-200 microneters in size and 185 GB g/nfgamma activity.

d. The follow ng decontam nates for a period of 1 hour:

Super - Tropi cal Bl each (STB)
DS2

DANC

Soap and Detergent

Sodi um Hydr oxi de

H gh Test Hypochlorite (Calcium Hypochlorite)
Sodi um Car bonat e

Bet o- Pr opi al oot one (BPL)
For mal dehyde (Formalin)

Et hyl ene Oxi de

Peracetic Acid (PAA)

—
— O wwoo 4o U1~ W N

— A o ——— ———

o~ ——————— ——

—

The equi pment shall be hardened to ensure that degradation over a
30-day period of no nore than 5 percent in reliability,
availability, and nmaintainability caused by 5 exposures to NBC

contam nates, decontam nates, and decontam nating procedures.
3.8.3.3 Conpatibility. The DRU nust have the ability to

operate and be operated in a mssion oriented protective posture
of level four (4) (6.8.1.4).

3.8.4 Workmanship. Wrkmanship shall be in accordance wth
Requirenent 9 of M L-STD 454.
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3.8.5 Interchangeability. Assenblies, and parts shall be
i nterchangeable in accordance with Requirenent 7 of M L-STD 454.

3.8.6 Safety.

The DRU shall conform with Requirenent 1 of M L-STD 454.
3.8.6.1 Environnental safety. The DRU shall not produce nor

emt toxic by products capable of damaging the health of
operators or their environnent.

3.8.6.2 Explosive atnosphere. The DRU shall preclude
ignition or explosion when operated in hazardous atnospheres.

3.8.7 Human Performance/ human engi neering. The hunman
performance and human engineering design principles of ML-STD
1472; M L-STD- 1474, and M L-H 46855 shall be applied to the DRU
in order to achieve sinple and error free ease of operation and
mai nt enance. Areas requiring human factors engineering enphasis
include, but are not limted to, personnel safety and equi pnent
mar ki ng and nonencl at ures.

3.8.8 Useful life. The DRU shall have a useful life of not
| ess than 15 years under any conbination of operation and
st or age.

3.9 Docunentation. Docunmentation shall be in accordance
with contract provisions.

3.10 _Built-in-test. Ni nety-Five percent of the total of
all malfunctions occurring in the DRU shall be detected and
indicated by Built-In-Test (BIT). A spurious BIT indication (BIT)

i ndi cation of malfunction when there is no actual nmalfunction)
shall be considered an undetected nalfunction. The DRU shall not
falsely indicate a VM5 nalfunction if a VM5 is not being used in

a particular configuration (3.5.8.8a).

3.10.1 Bit indications. Two BIT indicators (DS) shall be
provided on the DRU case as shown in Figure 7. DS-1 shall
Indicate by a green display that the DRU is receiving proper

primary power. DS-2 shall indicate by a green display that the
DRU is operating correctly. The BIT indicators shall indicate a
failed condition by a black or non-illumnated display.

Additional BIT Information shall be provided via the serial data
buses as foll ows: Failure of the DRU or VMS shall be indicated
by setting bit 5 of STATUS character S2 and appropriate bits in
the BU LT-IN TEST Data nessage. Illegal operations or invalid
input data shall be indicated by setting the appropriate ALERT
DATA bits and STATUS S2/1.
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3.10.2 Systembuilt-in-test at turn-on. At turn-on, the DRU
shall nonitor vehicle primary power and determ ne whether the

voltage level is within the specified limts (3.5.4.2). If
primary power is outside limts, the DRU shall remain off, and
DS-1 shall indicate a failed condition. If power is acceptable,

the DRU shall energize. The DRU shall also perform serial data
bus circuitry BIT.

3.10.3 Systembuilt-in-test during initialization. After
bei ng energized at turn-on or when commanded to RESTART, the DRU
shall perform BIT of itself. If the Configuration Definintion
Flag for Odoneter/Exclusive ZUPT Mde (3.5.8.8a) is set, the DRU
shall perform VM5 BIT (3.S.4.6) (see 3.5.3.1.1d for exception).
If the Configuration Definition Flag for the Odoneter/Exclusive
ZUPT Mode is reset, the DRU shall not perform VMS BIT.

3.10.4 Sustembuilt-in-test during a mssion. The DRU shall
continuously nonitor vehicle primary power to determ ne whether
the voltage level is within the specified limts (3.5.4.2)

t hroughout the mission. If primary power is outside acceptable
l[imts, the DRU shall shut off, and DS-1 shall indicate a failed
condi ti on.

The DRU shall nonitor internal tenperature. |If the tenperature
is high enough to cause degraded accuracy, a status alert shall

be indicated and bit 2 of ALERT DATA character D1 shall be set.
Should the tenperature beconme high enough to cause danage, the
DRU shall automatically reenergize.

The DRU shall nonitor its performance to determine if dynamc
conditions have exceeded the DRU s capability to nmaintain
specified accuracies. |If rate |oops becone saturated or other
performance thresholds are exceeded, a status alert shall be
indicated and bit 1 of ALERT DATA character D3 shall be set. The
proper operator response for this condition shall be to perform
an abnormal shutdown and realign the DRU.

If a VB is used, the DRU shall continuously evaluate the
validity of odoneter data. Should odoneter data be persistently

in error or if there is a significant |oss of odoneter data, the
DRU shall follow the procedures for VMS failure as described in
3.5.3.2.1. 3.
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3.10.5 Data entry checking. Al data received by the DRU
shall be tested tfor reasonabl eness before being accepted. Any
data outside the allowable range shall be rejected, and an Alert
indicated in a STATUS DATA nessage. Alert indications for
unreasonabl e data are |isted bel ow

Par anet er Al | owabl e _Range Alert Char/Bit
Easting Al | owabl e coordinates D4/ 3, Db/2.
Nor t hi ng For Nornal Zone,

Ext ended Zone, and
British National G&Gid.

Al titude -1,000 to +10,000 neters D4/ 4, D512

Zone (D7, 30.1.1) 1 to 60 (N A when D5/ 2
operating in British
National Gid).

Zone (D6, 30.1.1) 0 to 60 (N A when D5/ 2
operating in British
National Gid).

Latitude -75°to  +75°f D4/ 3, D512
Longi t ude -180°0" to +180°0 D4/ 3, D5/2

The specific out of range data values which indicate paraneters
are not being updated (see 3.5.7) shall not trigger an Aert.
Except for the command assigned to suppliers (30.2.12). the DRW
shal | not accept any conmmands, data, (see 3.5.4.4.3.1) or changes
to the conputer software except those specified herein.

3.10.6 Input Paraneter verification.

3.10.6.1 Nornmal ali g[|1. During Normal Align the DRU shall
accept and use any Initralization paraneters, 1nput via the data
bus, which neet the reasonabl eness criteria of 3.10.5. Also, the
DRU shall perform an initial position reasonableness test. |If
earth rate neasurenents indicate that the position used for
initialization is unreasonable or if instrunent biases have
shifted to the extent that the values appear to be unreasonabl e,
bit 4 of ALERT DATA character D2 shall be set. In addition, bits
4 and 5 of STATUS character S1 shall be reset. If the alert
persists even when the initial paraneters are correct, the proper

operator response will be to replace the DRU
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3.10.6.2 Position update. After the DRU has entered the
Surve%/ node, it shall conpare any position coordinates entered
via the serial data buses to the present internal estimate of DRU
position. If the position differences are within the follow ng
t ol erance: 3 (DRU Estimated Error) +X neters, the DRU shall
accept them and conplete the update. If the difference for any
one of the updated paraneters exceeds the tolerance, the entire
update shall be rejected and an alert indicated in the STATUS
word. ALERT DATA Character D4, bit 0, shall be set for excessive
hori zontal position error if the difference exceeds 3 (DRU
Estimated Error) +X neters but does not exceed 12 (DRU Esti nated
Error) +Y neters. ALERT DATA Character D4, bit 1, shall be set
for excessive Altitude error if the difference exceeds 3 (DRU
Estimated Error) +X neters but does not exceed 12 (DRU Estinmated
Error) +Y neters. ALERT DATA Character D4, bit 3, shall be set if
the difference for horizontal position exceeds 12 (DRU Esti nmated
Error) +Y meters. ALERT DATA Character D4, bit 4, shall be set if
the difference for Altitude exceeds 12 (DRU Estimated Error) +Y
neters. (When an entire update has been rejected, the operator
will check whether an error was made in the keyboard entry or
whet her the vehicle is at the correct survey control point. He
will exercise judgment to determ ne whether the update should be
abandoned or whether he should follow procedures that wll make
the DRU accept the update An spite of the alert(s). In the
extrene case, if ALERT DATA Character D4, bit 3 and 4 were set,
the DRU shall accept an update if the data is reentered after
RESTART is commanded). Wen an update has been rejected, the
data shall be stored for conparison purposes in case the data is
reentered. If the reentered data is not the sanme, or if the
reentered data is “the same but the vehicle has been noved, the
data shall be tested against the normal tolerance and either
accepted or appropriate alert(s) set, i.e., the sane as if the
data were being entered for the first time. If the reentered data
is the sane and the vehicle has not been noved, the update shall
be accepted if D4/3 and/or D4/4 were not previously set.
QG herwi se, the update shall be rejected and the sane alert(s)
set. If either D4/3 alert or D4/4 alert is inhibiting an update,
the operator may acconplish a partial update by proper choice of
update groupings (3.5.7). For exanple, if an update of grouping
b. (3.5.7) was attenpted and rejected because D4/4 was set, the
operator may choose grouping c. and acconplish an update. |If
D4/0 were also set, the update would be accepted with only one
reentry of data, assuming all other criteria for update were net.

The X and Y tol erance val ues are:

Coordi nate X(m) Y (m
Hor i zont al Posi ti on 10 150
Al titude 5 50
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3.11 Alerts. The DRU shall indicate an alert condition when
any of the conditions defined in 30.4.6 are present. The DRU
shall provide this information in an ALERT DATA nessage (30.4.6)
upon receipt of a RETURN ALERT DATA command (30.2.7). The
OVERRI DE ALERT command is sent automatically by the Prine
System CDU upon recei pt of the ALERT DATA. Upon receipt of the
OVERRI DE ALERT command, the DRU shall reset all overridable
alerts. In the case of non-overridable alerts, the alerts shall
not be reset until the appropriate action has occurred. Table V
provides information and requirements pertinent to alerts.

The ALERT DATA data field is either 5 or 6 characters depending

on whether the Expanded Alerts Configuration flag is reset or set
(3.5.8.8k). Wien the Expanded Alerts Configuration flag is reset
any of the alert conditions in ALERT DATA character D6 shall not
trigger STATUS bit S2/1.

ALERT DATA D6/6 and D6/7 are reserved for supplier use only and
shall not be inplenmented by the system integrator.
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TABLE V.

Alerts.

Action Required

Data Bus Requirenents Bef ore Reset

Sets alert
and buses.

Sets alert
dat a buses.

Sets alert
dat a buses.

89

on both

on both

on both

Turn off DRU and
let it cool down
(DRU aut onat -
ically turns off
if tenmperature
becones

danger ous)

None. Reset by
the DRU upon
conpl etion of
requi red tenper-
ature conpensa-
tion processing.

ACCEPT PCSI Tl ON
or ACCEPT

GECDETI C DATA
conmand.
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TABLE V. Alerts. (conti nued)

Over - Action Required
Bit Alert ridable Data Bus Requirenents Before Reset
D2 7 Vehicle No Sets alert on both ACCEPT VEH CLE
Bor esi ght dat a buses. BORESI GHT
Angl es Not Command.
Pr esent

6 Align No Sets alert on both ACCEPT PQCSI TI ON,
Initial dat a buses. ACCEPT GEQDETIC
Posi tion DATA, or STORED
Par aneters HEADI NG ALI GN
Not Received command.  Aut o-

matically if
Normal Align
conpleted with
stored
paraneters or
Stored Headi ng
Align from

previ ous STORED
HEADI NG SHUTDOMWN
command.

5 Stored Yes Sets alert on both None. Resets.
Headi ng/ data buses. alert on receipt
Attitude OVERRI DE ALERT
No Good command.

4 Unable to No Sets alert on both RESTART comand.
Conpl et e dat a buses.

Align

3 Align No Sets alert on both RESTART conmand.
I nterrupt

2 Position No Sets alert only on ACCEPT PCSI TI ON
Updat e the data bus which or ACCEPT
I nterrupt sent the ACCEPT CEOCDETI C DATA

POSI TI ON or ACCEPT comrand. | f

GEQDETI C DATA S1/1 is not set,

comand. resets auto-
matically after
60 seconds.

1 Zero- No Sets alert on both Conpl etion of a
vel ocity dat a buses. zero-velocity
Update Interrupt updat e.
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TABLE V. Alerts. cont i nued)

Over - Action Required
BIT _Alert ridable Data Bus Requirenents Before Reset
D2 0 Shutdown Yes Sets alert only on the None. Resets
I nt errupt data bus which sent alerts on
the SHUTDOM or STORED receipt of
HEADI NG SHUTDOMW OVERRI DE ALERT
command. conmand.
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Over -
ri dabl e

Al ert
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Data Bus Requirenents

(conti nued),

Mot i on Yes
Duri ng

Shut down
Request

Mot i on Yes
Duri ng
Rest art
Request

Mot i on Yes
Duri ng
Updat e
Request

I nsuffi- Yes
ci ent
Align Tine

Posi tion Yes
Updat e

Beyond Range

of Zone

Ext ensi on

Verify Yes
I nput
Coor di nat es

Excessi ve No
Rat es

Motion with Yes
Poi nti ng

Devi ce CQut

of Travel Lock

Sets alert only on the

data bus which sent

the SHUTDOWN or STORED

HEADI NG SHUTDOMN
conmmand.

Sets alert only on the

data bus which sent
t he RESTART conmand.

Sets alert only on the

data bus which sent
t he ACCEPT POCSI TI ON
or ACCEPT GECDETIC
DATA conmmand.

Sets alert on both
dat a buses.

Sets alert only on
the data bus which
sent the ACCEPT
PCSI TI ON conmand.

Sets alert only on
the data bus which
sent the ACCEPT
PCSI TI ON or ACCEPT
GECDETI C DATA
conmand.

Sets alert on both
data buses

Sets alert on both
dat a buses.
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Action Required
Bef ore Reset

None. Reset s
alert on re-

cei pt of OVER-
Rl DE ALERT
command.

None. Reset s
alert on
recei pt of
OVERRI DE ALERT
conmand.

None. Reset s
alert on receipt
of OVERRI DE
ALERT comrand.

None. Reset s
alert on re-
cei pt of OVER-
R DE ALERT
conmand.

None. Reset s
alert on re-
cei pt of OVER-
Rl DE ALERT
conmand.

None. Reset s
alert on re-

cei pt of OVER-
Rl DE ALERT
command.

RESTART conmand.

None. Reset s
alert on re-
cei pt of OVER-
R DE ALERT
conmand.
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TABLE V. Alerts. (continued)
Over - Action Required
Alert ridable Data Bus Requirements Before Reset
DRU Yes Sets alert only on None.  Resets
Spher oi d the data bus which alert on receipt
Change sent the ACCEPT of OVERRI DE
POSI TI ON or ACCEPT ALERT command.
GECDETI C DATA conmmand.
DRU Yes Sets alert only on the None.  Resets
Heni spher e/ data bus which” sent alert on receipt
Zone Change t he ACCEPT PCSI TI ON of OVERRI DE
or ACCEPT GECDETIC ALERT command.
DATA conmand.
Bcu Yes Sets alert on both Ntlme-t Resets t
Par anet er data buses. alert on receip
Change OVERRI DE ALERT
command.
Al titude Yes Sets alert only on None.  Resets
Updat e the data bus which alert on receipt
Rej ect ed sent the ACCEPT of OVERRI DE
POSI TION or ACCEPT ALERT command.
GECDETI C DATA conmand.
Horizontal  Yes Sets alert only on the None. Resets
Position data bus which sent alert on receipt
Updat e the ACCEPT POSI TION of OVERRI DE
Rej ect ed or ACCEPT GECDETIC ALERT comrand.
DATA comand.
Spar e
Al titude Yes Sets alert only on the None.  Resets
Updat e data bus which sent alert on receipt
Excessi ve the ACCEPT PGCsI TI ON of OVERRI DE
or ACCEPT GEODETIC ALERT command.
DATA conmand.
Horizontal  Yes Sets alert only on None.  Resets
Posi tion data bus which sent alert on receipt
Updat e t he ACCEPT POCSI Tl ON of OVERRI DE
Excessi ve or ACCEPT GECDETIC ALERT conmmand.

DATA conmmand.
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TABLE V. Alert (conti nued)
) Over - Action Required
Bit Alert ridable Data Bus Requirenents Before Reset
D5 7 Invalid Yes Sets alert only on None. Resets
Updat e the data bus which alert on receipt
Request made the request. of OVERRI DE
ALERT commrand.

6 Invalid Yes Sets alert only on None. Resets
Mode the data bus which alert on receipt
Request made the request. of OVERRI DE

ALERT command.

5 Invalid Yes Sets alert only on None. Resets
Data Request the data bus which alert on receipt

made the request. of OVERRI DE

Pointing No
Devi ce
Bor esi ght
Angl es Not
Pr esent

Configura- No
tion Data
Not Present

Invalid Yes
Dat a
Recei ved

Invalid Yes
Command
Recei ved

Undefi ned Yes
Conmmand
Recei ved

Sets alert
dat a buses.

Sets alert
dat a buses.

Sets alert
the data bus that
sent the invalid
dat a.

Sets alert only on
the inhibited data

bus.

Sets alert

sent
conmand.
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on both

on both

only on

only on
the data bus which
t he undefi ned

ALERT command.

ACCEPT PA NTI NG
DEVI CE BORESI| GHT
conmand.

ACCEPT CONFI G
URATI ON DATA
conmand.

None. Reset s
alert on receipt
of OVERRI DE
ALERT conmand.

None. Reset s
alert on receipt
OVERRI DE ALERT
command.

None. Reset s
alert on receipt
of OVERRI DE
ALERT comrand.
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TABLE V. Alerts. (conti nued)

Over - Action Required
Bit Alert ri dabl e Dat a  Bus quuirpnpnfc Before Reset
. None. Reset s
D6 7 I_\?uppl er Yes alert on receipt
eserve of OVERRI DE
ALERT conmmand.
. None. Reset s
6 I_\?uppl i e(r}I Yes alert on receipt
eserve of OVERRI DE
ALERT conmmand.
. None. Reset s
5 I_-?uppl i e(r}I Yes alert on receipt
eserve of OVERRI DE
ALERT conmmand.
. None. Reset s
4 R§UPP| l e(ri Yes alert on receipt
eserve of OVERRI DE

ALERT command.

3 Boundary Yes Sets alert on both Nr?ne'l Reset s
Crossed data buses. the alert upon
recei pt of an

OVERRI DE ALERT

command.

2 DRU Using Yes Sets alert on both None. Resets
Previ ous data buses. the alert upon
car OVERR DEALERT
Cal i bration .

1 VMBS Yes Sets alert on both None. Resets
Cal i brati on data buses. the alert upon
Fai | ed recei pt of an
2 OVERRI DE ALERT.

0O VMS Data No Sets alert on both ;';‘Iogft usgﬁetczm
Unusabl e data buses. o e oapan ¢

ZUPT.
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4. QUALITY ASSURANCE PROVI S| ONS

4.1 R nsibility for in tion. Unl ess ot herwi se
specified in the contract or purchase order, the contractor is
responsible for the performance of all inspection requirenents as

specified herein. Except as otherwi se specified in the contract
or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection

requi rements specified herein, unless disapproved by the
governnent. The Governnent reserves the right to perform any of
the inspections set forth in the specification where such

i nspections are deened necessary to ensure that supplies and
services conform to prescribed requirenents.

4.1.1 Responsibility for conpliance. Al itens shall neet
all requirements of sections 3 and 5. The Inspection set forth
in this specification shall become a part of the contractor’s
overal |l inspection systemor quality program The absence of any
i nspection requirenents in the specification shall not relieve
the contractor of the responsibility of ensuring that all
products or supplies submtted to the Governnent for acceptance
conply with all requirenments of the contract. Sanpling
i nspection, as part of manufacturing operations, is an acceptable
practice to ascertain conformance requirenents, however, this
does not authorize subm ssion of known defective material, either
indicated or actual. nor does it commt the Governnent to
acceptance of defective material.

4.1.2 Ceneral Provisions. The conponent and subassenbly
inspection requirenents of ML-F-13926 form a part of the quality
assurance provisions of this specification. Definitions of
i nspection terns shall be as listed in ML-STD 109.

4.1.3 Test equipnent and inspection facilities. The
manuf acturer shalT iTnsure that test and inspection facilities of

sufficient accuracy, quality and quantity are established and
maintained to permt performance of required inspections.

4.1.4 Wtness of inspection. The governnent reserves the
right to witness any of the i1nspections set forth in this
speci fication. The supplier shall notify the government at |east
5 worki ng days in advance of performng any inspection. Wtness
by the government does not inply certification or acceptance of
i nspection results.

4.2 dassification of inspections. The inspection
requirements specified herein are classified as foll ows:

a. Qualification inspection (see 4.5).
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b. First article inspection (see 4.6).

C. Qual ity conformance inspection (see 4.7).

43 : it I :

4.3.1 Conditions. Unless otherwise specified all
i nspections shall be perforned in accordance with the inspection
provisions contained in the applicable Quality Assurance
Provisions of ML-F-13926 and the approved test plans and
procedures. Test plans shall be prepared in accordance with the
contract or purchase order.

4.4 Failures. The following failure, retest and rejection
criteria will be used during all inspections unless otherw se
speci fi ed.

4.4.2.1 Eailure ret est and rejection criteria. The term
FAILURE is defined to include part and conmponent deterioration or
breakage, danmge evident from equipnent inspection, and
nonconfornmance to the requirenents specified for perfornance,
operational, or physical characteristics. A deviation beyond the
tol erances established in this specification, in the approved
test procedures, or in the equipnent design is also considered a
failure. The following shall be classified as failures:

a. Adj ustment, replacenent, or repair of a part or
assenbl y.

b. The need to reprogram the DRU.

c. Any northing or casting error within a static
survey run exceeding 2 neters/hour*.

d. Any altitude error within a static survey run
exceeding 4 neters/hour*.

e. Any BIT failure indications.

f. Failure to conplete alignnent or necessity of
restarting alignnent.

*NOTE: These val ues nay vary depending on the contractor's
test equi pment and DRU nechani zation. Any variation
nmust be approved by the Governnent.

Upon the occurrence of a failure, Or whenever it becones evident
that an item will not neet a specified requirenent or wll not
pass a test, the testing of the item for acceptance purposes
shal | be stopped.
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After analyzing and reporting the failure, and taking corrective
action in accordance with the quality program requirenents, and
with the approval of the CGovernment, the. itenms shall be
resubmtted for selection of sanples and the test shall be
repeated. My rework or nodification of the equipnment voids all
prior inspections and the Governnent representative will make the
determ nation whether or not to reperfom tests conducted
previously. For failures occurring during retest further testing
and inplenmentation of corrective action shall not take place

unl ess approved in witing by the Government representative.

45 Lificati : :

4.5.1 Qualification inspection. Qualification inspection

shall be performed at a |aboratory acceptable to the Governnent
(See 6.4) on sanple units produced with equipment and procedures
normal |y used in production.

4.5.2 1nspection routine Sanple units shall be subjected
to the qualification inspections specified in Table VI in the
order shown. Test nethods shall be in accordance w th paragraphs
listed in Table VI.

4.5.3 Failures. Failures in excess of “those allowed in
Table VI shall be cause for refusal to grant qualification.

4.5.4 Retention of Qualification. To retain qualification,
the contractor shall forward a report at 6-nonth intervals to the
qualifying activity. The qualifying activity shall establish the
initial reporting date. The report shall consist of:

a. A sunmary of the results of the tests perforned for
i nspection of product for delivery (Quality Conformance
I nspection, Table VIIl), indicating as a mninum the nunber of
lots that have passed, the nunber that have failed, and the grouP
which they failed. The results of tests of all reworked lots
shall be identified and account for.

b. A summary of the results of tests performed for
periodic inspection (as specified in contract or purchase order),
i ncl uding the nunber and node of failures. The summary shall
include results of all periodic inspection tests performed and
conpl eted, during the 6-nmonth period. If the sunmary of the tests
results indicates nonconformance with specification requirenents,
and corrective action acceptable to the qualifying activity has
not been taken, action may be taken to renmpve the failing product
from the qualified products list.
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TABLE VI. Qualification jnspection

No. of No. of
Sanpl e Requi r ement Met hod Fail ures
| nspection Units Par agr aph Par agraph Al l owed
Physi cal Examination Al 3.5, 3.8 & 3.10.1 4.8.1 0
Oper at i onal Al l 3.6 4.8.6.1 0
Denonstrati on
Design Verification 1 3.5,3.6,3.8 & 3.10 4.8.7 0
Human Fact or 1 3.8.7 4.8.4 0
Low Tenperature Al l 3.7.1.1 & 3.7.1.3 4.8.5.5 0
H gh Tenperature All 3.7.1.1 & 3.7.1.3 4.8.5.4 0
Tenperature Shock 1 3.7.1.2 4.8.5.6 0
Sol ar Radi ation 1 3.7.6 4.8.5.7 0
Al titude 1 3.7.2 4.8.5.3 0
Washdown 1 3.7.7 4.8.5. 11 0
Shock 1 3.7.10.2 4.8.5.14 0
& 3.7.10.3
Vi bration 1 3.7.11 4.8.5.15 0
Humi dity 1 3.7.3 4.8.5.8 0
Fungus 1 3.7.9 4.8.5.13 0
Salt Fog 1 3.7.8 4.8.5.12 0
EM - EMC 1 3.7.13 4.8.5.16 0
3.7.14 4.8.5.17
El ectrostatic 1 3.7.15 4.8.5.18 0
Di schar ge
Li ght ni ng 1 3.7.16 4.8.5.19 0
Reliability 2 3.6.3 4.8.6.2
Denonstrati on
Mai nt ai nability Note 2 3.6.4 4.8.6.3
Denonstrati on
Snow 1 3.7.4 4.8.5.9 0
I cing 1 3.7.5 4.8.5.10 0
Per f or mance 3 3.5, 3.6, 3.8 4.8.6.4 -0
Denonstrati on & 3.10
NBC Survivability 1 3.8.3 4.8.5.20 0
Nucl ear Survivability 1 3.8.2 4.8.5.21 0
Expl osi ve Atnosphere 1 3.8.6.2 4.8.5.22 0
Nucl ear Hardness 1 3.8.3.2 4.8.8 0

**The tenperature storage test shall be performed on 3 units.

Failure to submt the report within 30 days after the end of each
6-nmonth period may result in loss of qualification for the
product. In addition to the periodic subm ssion of inspection
data, the contractor shall imediately notify the qualifying
activity at any tinme during the 6-nonth period that the
inspection data indicates failure of the qualified product to
neet the requirenents of this specification.

99



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR)

In the event that no production occurred during the reporting
period, a report shall be submtted certifying that the conpany
still has the capabilities and facilities necessary to produce
the item

4.6 First article inspection.

4.6.1 Sanple. The contractor shall submt a first article
sanpl e as designated by the Contracting O ficer for evaluation in
accordance with provisions of 4.6.2. The first article sanple
shall consist of the assenblies, conponents and test specinens
listed below in the quantities indicated.

NAME Drawi ng Nunber Quantity
Dynami ¢ Reference Unit 9396270 3
4.6.2 Inspections to be perforned. As determined by the

Covernnent, the first article assenblies, conponents and test
speci nens may be subjected to pny or all of the exam nations and
tests specified in this detail specification and be inspected for
conpliance with any or all requirenents of the applicable

dr awi ngs.

4.6.3 Rejection. If any assenbly, conponent, or test
SﬁeCi men fails to conmply with any of the applicable requirenents,
the first article sanple shall be rejected. The Government
reserves the right to termnate inspection upon any failure of
any assenbly, conponents or test specinen to conply with any of
the requirements.

4.6.4 First article inspections and tests. Unless

otherwi se specified in the contract or purchase order or
stipulated by the Contracting Oficer, the article sample
shal | be subjected to all inspections and tests in Table VII and
to all requirenents of the applicable drawings. Al units
selected for First Article Inspection shall have successfully
passed Quality Conformance |I|nspection.
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TABLE VII. First article inspection.
Met hod
Nunber of Requi r ement Par a-
lnspection Sanple Units par agr aph graph
Design Verification 1 3.5,3.6,3.8 & 3.10 4.8.7
Low Tenperature 3 3.7.1.1 & 3.7.1.3 4.8.5.5
H gh Tenperature 3 3.7.1.1 & 3.7.1.3 4.8.5.4
Tenperature Shock 1 3.7.1. 2 4.8.5.6
Washdown 1 3.7.7 4.8.5.11
Shock 1 3.7.10.2 & 3.7.10.3 4.8.5.14
Vi bration 1 3.7.11 4.8.5.15
EM 1 3.7.14 4.8.5.16

4.7 Quality conformance jnspection.
4.7.1 Exaninations and tests.

a. Classification of characteristics. Quality
conformance exam nations and tests shall be as specified in, Table
VIII. The contractor's quality program or detailed ispection
pl an shal |l provide assurance of conpliance of all characteristics
with the applicable drawing and specification requirenents
utilizing as a mninumthe conformance criteria specified herein.

b. Alternative inspection provisions Alternative

qual ity conformance procedures, nethods or equi pnent, such as
statistical process control, tool control, other types of
sanpling procedures etc., may be used by the contractor when
they provide, as a mnimum the level of quality assurance
required by the provisions specified herein. Prior to applying

such alternative procedures nethods, or equipnent, the
contractor shall describe them in a witten proposal submtted to
the CGovernnent for evaluation (see 6.5.2). Wen required, the
contractor shall denonstrate that the effectiveness of each
proposed alternative is equal to or better than the specified

qual ity assurance provision(s) herein. In cases of dispute as to
whet her the contractor’s proposed
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alternative(s) provides equivalent assurance, the provisions of
this specification shall apply. All approved alternative

provi sions shall be specifically incorporated into the
contractor’s quality program plan or detailed inspection system
as applicabl e.

4.7.2 Failures. Al failures shall be reported and
anal yzed. A summary of all failures shall be provided to the
government as required in the contract. In addition to paragraph
4.4 the followng shall apply to failures occurring during ESS

If no failures occur that require renoval of the DRU from the
tenperature chanber, at the conclusion of the tenperature cycling
sequence, the standard devi ation about the nmean of the azinmuth,
pitch and roll data (20 recorded data each) shall be calcul ated.
No datum shall be excluded, and a single calculation shall be

made for each attitude, conbining both high and |ow tenperature

data. If the standard deviation for azimuth exceeds 1.0 roil, or
the standard deviation for either pitch or roll exceeds 0.5 roil,
the unit shall be rejected and, after adjustment/repair,

subjected to the entire random vibration and tenperature cycling
sequence.

If a failure(s) requires the DRU to be renoved fromthe

t enperature chanber for adjustnent, replacenent or repair of a

part or assenbly, at the conclusion of the tenperature cycling
sequence, the standard deviation about the nean of the azinuth,
pitch, and roll data shall be calculated using only the data
recorded after the DRU is returned to the tenperature chanber (a
mnimm of 6 recorded data each). Data recorded before
renoval (s) shall be excluded, but no datum shall be excluded from
the calculations after the DRU is returned to the tenperature
chanber for the final tenperature cycling sequence. A single
calculation shall be nmade for each attitude, conbining both high
and |low tenperature data. |If the calculated value of azinmuth is
1.0 ml| or less, and the calculated values for pitch and roll are
0.5 ml| or less, the unit shall have passed the test. If any of
these values are exceeded, the contractor shall be permtted at
his discretion to perform additional cycles to increase the total
sanple size up to a total of 20 recorded data each. At the
conclusion of each additional cycle, the standard deviation of
the nean of each attitude shall be recal cul ated, conibining both
high and |ow tenperature data and excluding no datum of any
attitude recorded beginning when the DRU was returned to the
tenperature chanber. |If the recalculated value of the azinmuth is
1.0 ml| or less, and the recalculated values for pitch and roll
are 0.5 m!l or less, the unit shall have passed the test. If any,

of these values are exceeded, the contractor shall be permtted
to perform additional cycles to attenpt to bring the results of
the calculations within the stated specifications. If after
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addi tional cycles, any of the calcul ated values exceed the stated
specification, the wunit shall be rejected and after
adjustnent/repair subjected to the entire random vibration and

t enperature sequence.

TABLE VI 1. Lit nf or mance in tion.
REQUI REMENT TEST METHOD

NO. CHARACTERI STI C PARAGRAPH PARAGRAPH

100% I nspection
1. Physi cal Exami nation 3.5, 3.8 & 3.10.1 4.8.1
2. ESS- Vi brati on 3.7.12 4.8.2.1
3. ESS- Tenper at ure 3.7.1. 4 4.8.2.2
4, Quality Verification Test 3.5, 3.6, 3.8, 4.8.3

3.10, 3.11

Maj or

1. Washdown 3.7.7 4.8.5.11

*Characteristics listed as major shall be tested using a sanple

of one unit selected randonmly from each nonth's production or
one fromeach 50 units produced, whi chever occurs first.

4.8 Nethod of jnspections.

4.8.1 Physical exampation. The equipnment shall be
exam ned for the follow ng defects:

a. Configuration not as specified. Configuration
record inconplete or inaccurate.

b. Assenblies, parts or conmponents missing or not as
speci fi ed

c. Mterials not as specified.
d. Safety devices nmissing or not as specified.
e. System interfaces not as specified.
f. Treatnment and painting not as specified.
g. Wrkmanship not as specified.
Assenbly inconplete or incorrect.

103



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR

Identification marking mssing, inconplete or not
| egi bl e.

The presence of one or nore defect(s) shall constitute a failure
of the exam nati on.

4.8.2 Environnental stress screening, The DRU shall be
subjected to the ESS vibration and tenperature tests according to
Figure 21 and the foll ow ng.

4.8.2.1 ESS vibration. The DRU shall be nounted on a
vibration device capable of performng the vibration levels as
specified. The DRU shall be subjected to the levels as specified
in paragraph 3.7.12.

4.8.2.2 ESS tenperature cycling, The DRU shall be placed
in a tenperature chanber and subjected to the cycles as specified
in the requirenments of paragraph 3.7.1.4.

4.8.3 Quality verification tests, Quality Verification

Tests shall sinmulate normal operational conditions and verify
BIT, nodes of operating, updating of paraneters, communication
interfaces, VMS interface, discretes, power supply output,
correct operation with high and |low input voltages,
turnon/turnoff and functional characteristics by mneasurenent.
Failure to nmeet specified values for any nonitored paraneter, any
out of tolerance condition, or malfunction, shall constitute
failure of the test and rejection of the DRU

Quality Verification Tests shall include an azinuth alignment
accuracy test. The data sanple size shall be in accordance wth
the approved test procedure. No data shall be excluded fromthe
RVS calculation. If the azinmuth error is 1.0 ml| RMS, or |ess,
the unit shall have passed the test. If the azinuth error exceeds
1.0 roil, RMB, the unit shall be rejected.

Quality Verification Tests shall include pitch and roll accuracy
tests. The data sanple shall be in accordance with the approved
test procedure. No data shall be excluded from a RMS cal cul ati on.
If the pitch error and the roll error are 0.5 ml| RMS, or |ess,
the unit shall have passed the test. If either the pitch error or

roll error exceeds 0.5 roil, RWVS, the unit shall be rejected.

Quality Verification Tests shall include position drift and
survey azinuth accuracy tests.
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START 3 CONSECUTI VE QUALITY SHI P
RANDOM 7 TEMPERATURE TEMPERATURE VERI FI CATI ON
VI BRATI ON CYCLES CYCLES TEST
FAI LURE FREE
FAI L FAI L FAI L
3 CONSECUTI VE QUALI TY
RANDOM TEMPERATURE VERI FI CATI ON SH P
VI BRATI ON CYCLES TEST

FAI LURE FREE
FAI L FAI L FAI L

NOTE: A failure during any of the first 7 tenperature cycles
requires only a successful repeat of the failed cycle(s).

FIGURE 21. Test sequence of events,
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~4.8.4 Human factors exanmination. The equipnrent shall be
exam ned by trained human factors engineers for conpliance wth

requi renments of 3.8.7.

Failure of the equipnent to conply with the requirenents of 3.8.7
shal |l constitute failure of this test.

4.8.5 Environnental tests.

4.8.5.1 Ceneral. Wi ere a test calls for a simulated survey
m ssion, the DRU shall be operated in the Exclusive ZUPT Mode
with four mnute “travel” periods between 30 second ZUPTS. The
DRU shall be operated for equal time periods with the input
supply voltage at the nom nal level, the |owest specified limt,
and the highest specified limt.

During a simulated survey mission the DRU shall be tested for:
normal BI T, ALERT and STATUS indications; horizontal position and
altitude values within approved limts; and azimuth drift wthin

approved limts.

Failure to nmeet the specified value of any paranmeter shall
constitute failure of the test.

4.8.5.2 Pre and post testing. Prior to and after each
test, where the equipnent Is tested In a static nmode (chanber and
nmechani cal tests), a series of tests shall be perfornmed to verify
proper operation of the equipment. The e%ui pment shall be
i nspected for physical danage, |oose hardware, degradation of
materials or any other defects after each test. Should the
system set up remain the sanme from one major test to the next,
the post-test verification test may serve as the pre-test
verification test for the next major test.

4.8.5.3 Altitude. Low Pressure (altitude) tests shall be
perforned on the DRU in accordance with M L-STD 810, Method
500. 2, procedures | (non-operating) and Il (operating). A
simulated altitude of 40,000 feet shall be nmaintained for 1 hour
during the non-operating test. The operating test shall consist
of a one hour sinmulated survey mission at a simulated altitude of
10,000 feet. The rate of altitude change shall not exceed
10 neters/second. The DRU shall neet the requirements of
par agraph 3.7. 2.

4,8.5.4 Hgh tenperature. A high tenperature test shall be
performed on the DRU in accordance with M L-STD 810, Method
501.2, procedures | (storage) and Il (operating). The storage
test shall be conducted at a tenperature of +160T for seven 24
hour periods (total of 168 hours). The tenperature cycle for the
operating test shall be in accordance with Induced Conditions as
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listed in Table 501.2-1 of ML-STD-810 (omt humdity cycle).

The operating test duration shall be a mninmm of 72 hours and
simul ated survey mssions shall be perforned whenever the chanber
tenperature is +140°F or lower (see 3.7.1.1 & 3.7.1.3).

4.8.5.5 Lowtenperature. Low tenperature tests shall be
perforned on the DRU in accordance with M L-STD 810, Method

502.2, Procedures | and II. Procedure | (storage) test duration
shall be a mnimum of 72 hours at a stabilized tenperature of
-60°F. Procedure |l (operational) shall include a 24 hour

nonoperational cold soak at -60°F, followed by tenperature
stabilization at -50°F for a 6-hour sinmulated DRU survey m ssion

(See 3.7.1-1 & 3.7.1.3).

4.8.5.6 Tenpurature shock. Tenperature shock tests shall
be performed on the DRU in accordance with ML-STD 810, Method
503.2, between the linits of -60°F (-51°C) and +160°F (+71°C).
The DRU shall neet the requirenents of 3.7.1.2.

4.8.5.7 SQolar radiation. Solar Radiation tests shall be
perforned on the DRU in accordance with ML-STD 810, Method

505.2, Procedure | and paragraph 3.7.6 using the HOT-DRY diurnal
cycle. Perform a 6 hour sinulated survey mssion at the peak
tenperature for each of the three diurnal cycles.

4.8.5.8 Hum git%. Hum dity tests shall be perforned on the
DRU in accordance wt M L- STD- 810, Method 507.2, Procedure |11

and 3.7.3. In the last hour of the fifth and tenth cycles, while
mai ntaining current chanber conditions, perform a simulated

survey m ssion.

4.8.5.9 Snow. A snow test shall be perfornmed using a
suitable environnental chanber or climatic test area to show that
the DRU operates in snow in accordance with 3.7.4. Perform a
simul ated survey mssion during the last hour of the test.

4.8.5.10 Lcing. An Icing/Freezing Rain test shall be
performed on the DRU in accordance with ML-STD 810, Method 521.0
to prove that the DRU operates correctITy when exposed to the
Icing Conditions specified in 3.7.5. Performa sinulated survey

m ssion during the last hour of the test.

4.8.5.11 Washdown. The DRU shall not be damaged nor | eak
when exposed to a water stream from a 1-inch dianmeter nozzle fed
by a pressure of 50 + 5 pounds per square inch for a period of 30
m nutes. The stream shall be directed onto each face, except the
DRU nounting surface, of the DRU from a distance of 3 feet, for
equal periods. At the start of the test the DRU tenperature
shall be at least 10°C (18°F) higher than the water tenperature.
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Only the specified natin? connectors or cover (J3) are permtted
to cover connectors. Failure to operate as specified or evidence
of danmage or |eakage shall constitute failure of the test. The

DRU shal | pass the requirements of 3.7.7.

4.8.5.12 Salt fog. Salt Fq? tests shall be performed on
the DRU in accordance with ML-STD 810, Method 509.2 using the
conditions specified in 3.7.8. Subject the DRU to three cycles

of testing. A cycle consists of exposure to the salt fog for
twenty four hours, followed by twenty four hours of drying out at
room tenperature. Perform a sinulated survey mssion during the
| ast hour of each of the three drying out cycles.

- 4.8.5.13 FEunqus. Fungus tests shall be performed on the
DRU in accordance wth ML-STD-810, Method 508.3, for a period of
90 days. The DRU shall meet the requirenents specified in 3.7.9.

4.8.5.14 Shock.

4.8.5.14.1 Transportation. Shock tests shall be perforned
on the DRU in accordance wt L- STD-810, Method 516.3 Procedure
| and paragraph 3.7.10.2. Peak Anplitude shall be 40g with a
time duration of 6-9 nsec. The DRU shall be operating in the
Survey Myde when the shock Pulses are applied. Run a one hour
sinul ated survey nmission arter the six shock pul ses have been
applied to each axis.

4.8.5.14.2 Bench handling. Bench Handling tests shall be
erformed on the DRU In accordance with M L-STD- 810, Method
16.3, Procedure VI and 3.7.10.3.

4.8.5.15 Vibration. Vibration tests shall be perforned on
the DRU in accordance with ML-STD- 810, Method 514.3, Category 8,
Procedure |. The DRU shall be subjected to a series of vibration
profiles which are contained in ApBSndlx G Appendix G contains
five vibration profiles for the DRU vertical axis g%% (Vo1 -
\V05), five for the DRU transverse axis (¥, (TO1l - ) and five
for the longitudinal axis (X, (LOlL - LO5). Al these profiles
depict the DRU nounted on the ML09. The DRUshall be subjected
to a 54-mnute vibration test using each of the vibration
profiles. The total test tinme for each axis shall be 270
mnutes. The total test tine for the three axes shall be 810
m nutes. During exposure periods the DRU shall be operating in
the Survey Mdde and ZUPTs shall not be perforned. The procedure
for verification of the performance (accuracy) criteria shall be
detailed in the governnent approved test procedures. The DRU
shall neet the requirements of 3.7.11.
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4.8.5.16 EM -EMC The DRU shall be subjected to EM-EMC
tests in accordance with part 4 of ML-STD 461, M L-STD 462 and
M L-STD-463. Field strengths for RS03 shall be as specified in

3.7.14.

4.8.5.17 Magnetic conpatibility. The DRU shall be tested,
in a facility approved by the governnent, to ensure that exposure
to a 3 gauss steady-state magnetic field, oriented vertically and
horizontally in three orthogonal directions, shall not result in
degradation in perfornmance. The DRU shall pass the requirenents

of paragraph 3.7.13.

Any denonstrated sensitivity to applied external magnetic fields
shall constitute failure of this test.

4.8.5.18 Electrostatic discharge. The equipnment shall be
connected to an electrostatic generator through a 1000 pf
hi gh-voltage cable. After being charged to a potential
di fference of 300,000 volts, the equi pnment shall be discharged
t hrough a 500 ohm resistor. The equipnent shall be subjected to a
total of 30 charge/discharge cycles using both positive and
negative charging polarities and at least 3 different discharge
points. Damage to or failure of the equipnent to perform as
specified, after exposed to the charge/discharge cycles, shall
constitute failure of the test. The DRU shall neet the
requi rements of paragraph 3.7.15.

4.8.5.19 Lightning. The equi pnent shall be installed in a
lightning discharge test facility and subjected to 10 |ightning
pul ses, approximating Figure 19, at a distance of 10 neters. The
equi prent shall be operating in the Survey Mde when subjected to
hal f the strikes and inactive for the remaining exposures. The
DRU is permtted to shutdown when exposed to |i1ghtning strikes.
This shutdown is defined as an abnormal shutdown.

4.8.5.20 NBC survivability. The DRU shall be analyzed or
tested for conformance with the requirenents in “NBC Contam nants
Survivability Criteria for Arny Materiel”. Testing shall be
conducted at facilities approved by the government using
accept/reject «criteria established by appropriate Government
Agencies. The DRU shall pass the requirenents of paragraph

3.8.3.

4.8.5.21 Nuclear survivability. The DRU shall be anal yzed
or tested for conformance with paragraph 3.8.2. Testing shall be
conducted at facilities approved by the Governnent.
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4.8.5.22 Explosive atnmosphere. Explosive Atnosphere tests
shall be performed on the DRU in accordance with M L-STD 810,

Met hod 511.2, Procedure | and paragraph 3.8.6.2 at a simulated
test altitude of 10,000 feet and a tenperature of +140°F.

4.8.6 Denopnstrations.

4.8.6.1 (perational denonstrations. The DRU, installed in
a wheel ed vehicle, shall be tested for two nmissions over a
gover nnent approved test course. The tinme to traverse the test
course shall be approximately 6 hours. In addition to the
initialization point, the test course shall have 12 survey
control points, spaced approximately equally in time, for
neasurenent of DRU survey paraneters. The conditions for each
m ssion shall be:

M SSI ON
CONDI T1 ON 1 2

Normal Align

Odonret er  Mbde

Excl usi ve ZUPT node

Mounting, a =0, B=20, y=0

The follow ng paraneters shall be nmeasured and recorded.

a. Alignnent tine.

b. Time o-f each zero-velocity stop and duration of
each zero-velocity stop.

_ c. Horizontal position, altitude, pointing device
attitude (azinmuth, pitch, roll) and distance traveled at the
initialization point and each survey control point.

Using the above data, the position, altitude, and pointing device
attitude (azimuth, pitch, roll) error characteristics shall be

cal cul at ed.

The DRU shall neet the requirements of paragraph 3.6. Failure to
neet the specified value of any paraneter shall constitute
failure of the test.

4.8.6.2 Reliability denonstration.

4.8.6.2.1 Ceneral. The DRU shall be tested as specified
herein. The "accept”™ and “reject” criteria shall be in
accordance with ML-STD 781, Test Plan XXC. The upper and | ower
test MIBE's shall be 4000 and 2000 hours respectively. The
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contractor shall report, analyze and determ ne corrective action
for all failures which occur during the reliability
denonstration. The contractor shall treat all failures as
chargeabl e. The governnment will score all failures. The DRU
shall neet the requirenents of paragraph 3.6.3.

4.8.6.2.2 Test conditions and procedures. The DRU

reliability denonstration shall consist of two types of test
cycles, a functional survey and a chanber test. One functional
test cycle shall be perforned for each six chanber cycles. The
follow ng performance parameters shall be neasured and eval uated
to determne if the DRU is functioning properly:

a. Hori zontal Position.

b. Altitude.
C. Either Vehicle or Pointing Device Attitudes.

d. Initial Aignnment Tine.

Test records shall be nmmintained in accordance with M L-STD 781,
Appendi x D, Section 30.

4.8.6.2.2.1 Chanber test. The DRU shall be used in
COnfiguratiOn C, Figure 3, for chanber testing. The DRU shall be
operated as a free inertial survey system with four mnute
sinmul ated “Travel” periods between zero-velocity updates. The
chanber test cycle shall be in accordance with Figure 22. The
procedure for verification of the performance (accuracy) criteria
shall be detailed in the governnent approved test procedures.

Chanber test conditions and procedures will be as specified in
M L- STD- 781, Appendi x B, Section 50.2 and Appendix D with the
foll owi ng changes:

a. Voltages.

(1) Maxi mum 32 V.
(2) M ninmm 16.4 V.
(3) Nom nal: 24 v.

At the start of the test the input voltage shall be adjusted
above the minimum turn on voltage, and then reduced to the

m ni mum operating voltage.

b. Qun fire shock. The DRU shall be exposed to
sinul ated gun fire shocks as shown in Figure 22. The shock

spectra shall be in accordance with Figures 23, 24 and 25, wth
an equal nunber of exposures in each axis. In the vertical (Z,)
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and | ongi t udi nal (X.) axes tests, half of the shock pul ses shal

be applied using the nagnitudes shown in the upper |evel curves
of Figures 23 and 25 and half using the |lower |evel curves. The
acceleration levels of the test control signal shall not deviate
from the specified requirements by nore than +6-3dB over the
entire test frequency range. However deviations of -6dB in the
test control signal nmay be granted for frequencies greater than
500 Hz due to fixture resonance, test item resonance, or facility
[imtations. The cumulative bandwi dth over which this reduction
shall be allowed cannot be greater than 5% of the test frequency
range (see Figure 26). In no case shall the acceleration |evels
be nore than -6dB bel ow the specified requirenents. No deviation
shall be granted for frequencies below 500 Hz. Tol erance |evels
in ternms of dB are defined as:

dB = 20 log (W' W)

wher e: .
W = neasured acceleration level in g s.
W = specified level in g s.

A separate @Qun Fire Shock test may be conducted instead of
performng the test shown in Figure 22. If a separate test is
perfornmed, the DRU shall be subjected to 32 shock pulses for each
axi s using the shock spectra in Figures 23, 24 and 25. The DRU
shall be operating in the survey node when the shock pulses are
applied. ZUPTS are permtted between shock pulses. Verify that
BIT and STATUS indications are norrmal after application of the
pul ses. Verify that position and altitude readings are stable
and that azinmuth drift is acceptable. After application of the
32 shock pulses to each axis perform a functional survey test
foll owed by six chanmber cycles. ntinue this procedure until 24
chanber cycles have been conpleted. The next step is to apply

the 32 shock pulses and continue repeating the procedure.

C. Tenper at ur e.

(1) Hot soak: +160°F (+71°C)
(2) Operating range: -50°F (-46°C) to +140°F
(+60°C) .

d. Vi bration. The DRU shall be subjected to the
vibration levels contained in Appendix H £ for 15 mnutes periods,
at the intervals indicated in Figure 22. Appendix H contains .
five vibration profiles obtained from the DRU vertical axis (Z,)
(V01 - VO05) with the DRU nounted on the ML09, five vibration
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profiles obtained from the DRU longitudinal axis (X)) (LO1 -
LO5), one obtained fromthe DRU vertical axis (CUCV VERT) with
the DRU nounted on the CUCV, and one obtained from the DRU
[ ongitudinal axis (CUCV LONG wth the DRU nounted on the CUCV.

The DRU shall be vibrated for equal amounts of time in the
vertical and longitudinal axes. In each axis, the DRU shall be
vibrated for 50% of the tine using the CUCV profile and 10% of
the tinme using each of the five MLO9 profiles.

The accel eration power spectral density of the test contro

signal shall not deviate from the specific requirenments nore than
permtted in Section Il, Mthod 514.3 of M L-STD 810.
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GUN FIRING SHOCK SPECTRUM

- - YTl Y: ryy ALY

DRU VERTICAL AXIS

Figure 23
@Qun Firing Shock Spectrum - Vertical
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4.8.6.2.2.2 Functional survey test. The DRU shall be used
in Configuration A, Figure 1, for the functional survey test.
The test conditions and procedures to be used are as follows:

a. Test conditions.

(1) The DRU system will be operated in a ground
vehicl e over a governnent approved test course.

(2)  One functional survey test will be run in an
ei ght hour peri od.

(3 The DRU system shall stop no nore than once
every hour for a planned zero-velocity update.

(4) The distance traveled per run shall be
approximately 63 mles (100 km.

(55 The test course shall have 11 known survey
points, including starting point, approximtely 6.3 mles (10 km
apart.

b. Test Procedure. The functional survey test wll
follow the procedure as outlined bel ow

(1) Install system in vehicle.

(2) VWarm up, initialize, and align system at
starting point (15 mn.).

(3) Take test data at each survey point.
(4) Turn off system and renove from vehicle.
The test data must meet accuracies as specified in 3.6.
4.8.6.2.2.2.1 Statistical Performance criteria. The

following sets of data shall neet the statistical criteria
established for survey paraneters (3.6.1.1.1 through 3.6.1.1.11):

a. Al accumulated data. (Initialization point
excl uded)

b. At least 98 percent of the individual mssions
containing 10 or nore survey control points. Al data obtained
in an individual mssion shall be used to conpute that mssion's
statistics. (lInitialization point excluded)
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c. Al the individual survey control points at which
20 or nore neasurenents were nade using essentially the sane
mssion trajectory. Only errors exceeding the nmaxi mum (99
percent) individual error limts nmay be excluded from these
cal cul ations. (Alignnent accuracy at the initialization point
shal | be i ncl uded)

4.8.6.2.3 Failure criteria and definition.

4.8.6.2.3.1 Equipnment failure and definintion. The termfailure
is defined as any nmalfunction which causes or may cause the
system to be inoperable or to:

a. Fail to commence operation, cessation of operation
or degradation of performance bel ow designated |evels.

b. Damage to the system if operation is continued.
C. Results in personnel or equipnent safety hazards.

A pattern failure is defined as two or nmore occurrences of the
sane failure.

Mal functions that require corrective action will be charged as a
fai:ure against the DRU. The following are counted as equipnrent
failures:

a. A malfunction detected or corrected during the
correction of another failure, provided the failures are totally
unr el at ed.

b. Actual or incipient nalfunctions detected during
technical inspection at termination of test.

C. Failure to neet any accuracies specified.
d.  Spurious BIT indicators (3.10).

The following mal functions are not considered to be equi pnent
failures:

a. Ml functions caused by inproper operational.
procedur es.

b. Ml functions caused by abuse, unspecified operating
conditions, or accidents.

c. Mlfunctions resulting fromfailure of the vehicle
or other associated equipnment unless it is determned that the
DRU contributed to the mal function.
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4.8.6.2.3.2
When a failure occurs, or whenever it becones evident that the
DRU will not neet a specified requirenent, or will not pass a

test, the testing shall be stopped. Failure action as defined in
M L- STD-781 shall be followed and augnented as follows.
Cccurrence of a pattern failure or design or software induced
failure shall be a reject condition. Wen a reject condition has
been reached, the contractor shall submt a plan for corrective
action, validation of corrective action, and resunption of
reliability testing for governnent approval.

4.8.6.3 Mintainability. Mai nt enance operations required
during the Reliability Denonstration specified in 4.8.6.2 shall
be acconplished to determ ne conformance to 3.6.4. In the event
that the nmaintenance operations perfornmed are insufficient to
guantitatively assess the corrective maintenance specified in
3.6.4.1, the governnent shall perform or sinmulate additional
mai ntenance tasks as required to conplete the-assessnent.
Failure to maintain the DRU as specified in 3.6.4 shall
constitute failure of this test.

4.8.6.4 Performance denonstration. The governnent nmay test

the DRU for conpliance to any of the criteria and characteristics
as specified in 3.5, 3.6, 3.8 and 3.10, including accuracy at
high latitudes and tolerance to gun firing shock. Actual or
simulated installation conditions, environnents, and operational
scenari os may be used. Failure of the DRU to perform as
specified shall constitute failure of the test.

4.8.7 Design verification. The DRU shall be tested to
verify conformance to the design requirenments specified in 3.5,
3.6, 3.8 and 3. 10. The design characteristics to be verified
shall include, but not be |[imted to, the follow ng:

a. Aignnent characteristics (3.5.3.1.2, 3.5.3.1.3,
3.6.1.1.9.1 and 3.6.1.1.9.2). Normal Align gyroconpassing tests
over the specified operating tenperatures with the DRU oriented
at each of the cardinal headings. The DRU shall be turned off
for 1 hour between gyroconpasses for tests performed at -50°F at
each of the cardinal headings.

b. Zero-velocity characteristics (3.5.3.2.1.1 through
3.5.3.2.1.3).

c. Insensitivity to odoneter calibration and alignment
of DRU case to direction of travel (3.5.3.2.1.4).

d. Power source sensitivity, protection, and power
consunption (3.5.4.2).
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e. Power control characteristics (3.5.4.2.1).
f. Qutput power characteristics (3.5.4.2.2).

, Signal circuit characteristics (3.5.4.4.1 through
3.5.4.4. 1. 1%.

h. Data Bus, command and nessage characteristics
(3.5.4.4.2 through 3.5.4.4.3.1, 3.5.4.4.3.5).

i. Acceptance and response to commands (3.5.4.4.3.2,
3.5.4.4.3.4, Appendices A, B, and Q.

Message characteristics (3.5.4.4.3.3, 3.5.4.4.3.4.
Appendices D and E).

k. Travel Lock Discrete characteristics (3.5.4.5).
|. Odometer interface characteristics (3.5.4.6).

m  Travel |ock determ nation, shot detect, dynanic
notion correction, and related Status and Alerts (3.5.5, 3.5.6).

n. Position update characteristics (3.5.7).
0. Configuration data (3.5.8).
p. Angular rate accuracy (3.6.1.1.12).

q. Sensitivity to off level alignment conditions
(3.6.1.4.1).

r. Operation when pitched 90 degrees (3.6.1.5.2.b).
S. I nterchangeability (3.8.5).

t. Built-In-Test accuracy, characteristics, and data
checking 3.10 through 3.10.6.2).

Failure to neet any specified requirenent shall constitute
failure of the test.

4.8.8 Nuclear bhardness validation.

4.8.8.1 Tests and analyses. Tests and anal yses shall be
performed on the equipnment in it; intended operating
configuration to assure the system nuclear survivability as
specifed in 3.8.2. Specific areas of consideration are discussed

ih 4.8.8.2 through 4.8.8.5 inclusive.
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Calibration certification of the facilities to be used are
required by the Contracting Oficers Technical Representative
(COTR), 45 days prior to the nuclear test. Verification of the
wave shape of the test sinulator is required. Calibration and

wave shape verification shall be supplied to the COIR by the

contractor.

Simulation tests that do not reproduce all the required
paraneters of any stated environment nust be extended through
analysis to indicate the significance of that test and its
relation to the threat environment.

4.8.8.2 Electromagnetic Pulse (EMP)., The equipnment in its
i ntended depl oynment configuration(s) and operational nodes, which
are worst case for the nuclear EMP environnents, shall be exposed
at the specified threat |evels. Gound-based systens and
equi prent shall be tested within the irradiation volune of an
appropriate radi ated-wave, ground-effect EMP simulator (e.g., the
Harry Dianond Laboratories’ Arnmy EMP Sinulator Operations
(AESOP) ) . Pl acenent of the system equipnment within the sinulator
test volune nust ensure for worst-case EMP coupling (i.e., by
maxi mum al | owabl e separation of the system equipnent, and maxi num
extension of the system interconnecting cables paralleled to the
electric field and perpendicular to the magnetic field). Current
injection tests are necessary to verify the functionality of and
hardness margin afforded by the protection devices enployed at
the equi pment signal and power interfaces.

The equi prment shall be exposed at threat level in the above
orientations and in each operating node of the equipnent. The
equi prent shall neet the operational requirenents of 3, upon
conpletion of threat level tests. Were approved by the
governnent, test data to satisfy the EMP requirenents nmay be
obt ai ned by extrapolation of diagnostic test levels to threat
level and current injection pulsing at the calculated |evel.

4.8.8.3 lnitial nuclear radiation. For the purpose of
design, but not validation testing, optical conponents,
el ectronic pieceparts, and circuits for which nuclear test data
are available, or for which an acceptable |evel of confidence has
been established through nathematical analysis need not be
subjected to further nuclear design testing. Acceptance of these
optical conponents, electronic pieceparts, circuits and
mat hematical analysis will be determined by the procuring agency
from data or analyses supplied to the governnent by the
contractor. Nuclear survivability at the specified tenperature
extremes will be denonstrated by appropriate analysis and tests
or, where acceptable, by analysis alone. The assenbl ed equi prent
shall be tested for hardness to exposure to neutron fluence,
total dose, and peak gamma dose rate.
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4.8.8.3.1 Neutron Fluence. The equipnment shall be exposed
in such a manner that all optical conponents, electronic
pi eceparts and circuits receive the specified Neutron Fluence.
The equi prent shall be energized, if appropriate to exam ne worst
case response. The equipnent shall perform as specified in 3.

4.8.8.3.2 Total dose. The equi prent shall be exposed in
such a manner that all optical conponents, electronic pieceparts,
and circuits receive the Total Dose specified. The equi pment
shal |l be energized during exposure and shall then perform as
specified in 3. Except for the fiber optics and n-channel
net al - oxi de sem conductor (NMOS), verification of device hardness
agai nst pernanent danmage from gamma ray dose nay be achieved by
the gamma out put which nomally acconpanies the Neutron Fl aaence.
Gamma dose hardness of fiber optics and NMOS devices nust be
verified by Cobalt-60 irradiation in which the Total Dose
specified 1s delivered in a steady-state exposure on the order of
20 seconds duration.

4.8.8.3.3 Peak Gamma dose rate. The equi pmrent shall be
exposed in such a manner that all optical conponents, electronic
pi eceparts, and circuits receive the Peak Gamma Dose specified.
The equi prent shall be energized during exposure and shall then

perform as specified in 3.

4.8.8.4 Thermal radiation. The equipment in its intended
depl oynent configuration(s?, which are worst case(s) for the
nucl ear thermal and air-blast environnents, shall be subjected to
thermal radiation tests at appropriate thernmal radiation |evels
over the entire exposed surface(s) of the equipnent. In
instances where only thermal radiation facilities that can be
used provide these specified levels over only relatively small
areas of the equi pments surfaces, individual exposures wll be
required for each of the candidate surface and outboarded itens
(e.g., case, neters, knobs, antennas, cables) to ensure the
thermal radiation survivability of the equipnment. In such
instances, thermal radiation tests of selected material sanples
(of the surfaces and itens) nmy be appropriate. Follow ng the
thermal radiation tests, the equipnent shall then neet the
performance requirenents stipulated in Section 3.

4.8.8.5 Nuclear_air blast. The equiprment in jts intended
depl oynent confrguration(s) which are worst case(s) for nuclear

thermal and air-blast environnents, shall be subjected to
air-blast tests at the appropriate air-blast simulation
facilities that provide the specified air-blast levels. The

equi pnent air-blast sensitivity(ies) as determ ned through
appropriate analyses, drive the selection of the simulation
environments to be used. The selected air-blast sinulator(s) nust
be capable of providing the specified air-blast threat
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environment characteristic(s) needed to denobnstrate equiprent
conpliance in neeting air-blast requirements. For equipnent which
is housed within an enclosure, the equipnment nust survive the

i nduced shocks and accelerations that are transmtted through the
encl osure when the enclosure is subjected to the specified

nucl ear air-blast environments. In both instances, for equipnent
exposed directly to the air-blast environment and for equipnent
protected within an enclosure, the equipnent shall nmeet the
operational requirenments of Section 3 following the air-blast

test.

Tests or analysis shall be perforned to account for synergistic
effec'lts of thermal radiation received before the Nuclear
Air-Bl ast.
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5. PACKAG NG

5.1 Packaging. packing and nmarking. Packaging, packing,
and marking shall be in accordance with ML-P-14232 and Packagi ng

Data Sheet. The level of protection shall be as specified in the
procur enment documnent.

6. NOTES

6.1 Intended use. These self contained inertial surveying
systenms are designed to be used on weapon and target systens.

6.2 Acquisition requirenents. Acquisition docunents nust
specify the foll ow ng:

a. Title, nunber and date of this specification.

. b. Issue of DODISS to be cited in the solicitation,
and if required, the specific issue of individual docunents

referenced (see 2.1.2).

C. Requi renents for submission of first article

sanpl e.

d. Applicable stock nunber.

e. Packaging requirenents, if other than specifed in
Section 5.

f. Serialization requirenents, if applicable.

g. Certificate of conformance for each lot or shipment
of product.

6.3 FEirst article. Wen a first article inspection is
required, the itens should be first article sanples. The first
article should consist. of five units. The contracting officer
should include specific instructions in acquisition docunents
regarding arrangenent; for exam nations, approval of first
article test results and disposition of first articles.
Invitations for bids should provide that the CGovernment reserves
the right to waive the requirement for sanples for first article
inspection to those bidders offering a product which has been
previously acquired or tested by the Governnent, and that bidders
of fering such products, who wish to rely on such production or
test, nmust furnish evidence with the bid that prior Government
approval is presently appropriate for the pending contract.
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6.4 Qualification. Wth respect to products requiring
gualifications, awards will be nade only for products which are,
at the tinme set for opening of bids, qualified for inclusion in
the Qualified Products List (QPL) for the Dynamic Reference Unit
whet her or not such products have actually been so listed by that
date. The attention of the contractors is called to these
requi rements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal governnent
tested for qualification in order that they may be eligible to be
awar ded contracts or purchase orders for the products covered b
this specification. The activity responsible for the Qualified
Products List is ARDEC, SMCAR-BAC-S, Picatinny Arsenal, NJ
07806-5000 and information pertaining to the qualification of
products may be obtained frmm that activity.

- 6.5 Inspection equi pment designed alternate inspection
provi Si ons.

6.5.1 _Subnmission of designs for approval. Contractor
designs for final acceptance inspection shall be approved by the
Government prior to fabrication or procuring the equipnent. The
contractor is referred to ML-HKBK-204 for guidance. Subm ssion
of design concept on inspection equipnment is pernmisible for
tentative approval. The conpletion date for design review wl| be
based on the date of the final submission of designs and the
requi red delivery schedule as stipulated in the contract. Submt
designs as required to: Conmander, U.S. Arny Arnanent, Research,
Devel opnent and Engi neerindg Center, SMCAR-QAF-1, Picatinny
Arsenal, NJ 07806-5000. This address will be specified on the
Contract Data Requirenents List DD Form 1423 in the contract.
Wien the contractor subnits inspection ec1ui prent designs to the
governnent for approval, he shall give the follow ng infornation.
in his letter of transmttal:

a. The contract nunber.
b.  The contract item (name nodel nunber, etc.).

c. The designs remaining to be submitted and the
expected date of submttal.

6.5.2 Subnmission of alternative inspection provisions.
Proposed alternative inspection provisions should be submtted by
the contractor to the procuring contracting officer for
eval uation and approval by the technical activity responsible for
preparation of this specification.
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6.6 Coordinate and reference franmes.
6.6.1 Position,

6.6.1.1 UTM Position. Hori zontal position in the Universa

Transverse Mercator (UTM coordinate system is defined by the
hem sphere, nunerical grid zone, Easting and Northing in
accordance with TM 5-241-8, Universal Transverse Mrcator Gid.
The UTM coordi nates can be referenced to several different
spher oi ds.

6.6.1.2 Henisphere,

6.6.1.2.1 Hem sphere (DRU). The DRU Hemi sphere is the
hem sphere where the DRU presently is located. It is input at
the start of a mssion. During the mssion, the DRU nust keep
track of the hem sphere for the present |ocation and output it
when request ed.

6.6.1.2.2 Hem sphere (BCY). The BCU Hem sphere is the

hem sphere where the Battery Conputer Unit is located. It is
input to the DRU Wen output is requested, the DRU repeats the

| ast val ue input.

6.6.1.3 Universal transverse nercator (utm arid zone.

6.6.1.3.1 Zone (DRU). The DRU UTM grid zone is the
nuneri cal designation for the zone in which the DRU is |ocated.
The nunerical designation of the zone input at the start of a
m ssion may represent the normal zone or the extended zone,
depending on the coordinates available. Wen output 1is
requested, the nunerical designation of the zone in a nessage may
represent the normal zone or the extended zoner depending on the
coordi nates associated with the zone. Wen normal zone or
ext ended zone boundaries are crossed, the DRU will automatically
change the nunerical designation for the zone in output nessages
to that of the normal zone in which it is |ocated.

6.6.1.3.2 Zone (BCU). The BCU Zone is the nunerical UTM

grid zone for the BCU location. It is input to the DRU Wen
output is requested, the DRU repeats the l|ast value input.
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6.6.1.4 Extended zone boundari es.
The boundaries for extended UTM zones are:

AE = AZ %+ 0 100,000/[R, x Cos(¢)]

Wher e:

R, = Ellipsoidal Radius of the Earth (neters)

AE = Ceographic Longitude of Extended Zone Boundary
(radi ans)

AZ = Geographic Longitude of the Nornmal Zone Boundary
(radi ans)

¢ = Geographic Latitude of the DRU (radians)

6.6.1.5 Spheroids. A spheroid code nunber, either in
menory or input via the ACCEPT POCSITION command during Nornal
Align; indicates which spheroid paraneters are to be used by the
DRU to conpute coordinates and grid convergence. Wen output is
requested, the DRU repeats the last value input. The paraneters
of the following reference spheroids shall be selected by
entering the correspondi ng code nunber:

SEM - MAJOR AXI S I NVERSE
CODE NO. SPHERO D . (Meters) FLATTENI NG
0 BNG (A ry) 6377563. 396 299. 3249646
1 Cl arke 1866 6378206. 4 294. 9786982
2 I nt ernati onal
(Hayford 1909) 6378388 297.0
3 Cl arke 1880 6378249. 145 293. 465
4 Everest 1830 6377276. 345 300. 8017
5 Bessel 1841 6377397. 155 299. 1528128
6 Spar e 6378137 298. 257223563
7 Spar e 6378137 298. 257223563
8 GRS 1967 6378160 298. 247167427
9 GRS 80/ WES 84 6378137 298. 257223563
10 Airy 6377563. 396 299. 3249646
11 Modified Ary 6377340. 189 299. 3249646
12 Modi fied Everest 6377304. 063 300. 8017
13 WES 1972 6378135 298. 26
14 Hough 6378270 297.0
15 I ndicates no change to presently selected spheroid.

When spheroid code No. O is selected, the DRU will operate in the

129



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR

British National Gid on the Airy spheroid.

6.6.1.5.1 Spheroid (BCU. The BCU Spheroid code nunber
i ndi cates which spheroid paraneters are being used by the BCU.
The BCU spheroid is used to conpute Pointing Device Azinmnmuth
output by the DRU The code nunber is input to the DRU Wen
output is requested, the DRU repeats the last value input.

6.6.1.6 British National qgrid. The British National Gid
has only one zone in the northern hem sphere. The zone is given
the nunerical designation of zero in output nessages. It IS
assunmed that the zone boundaries are never crossed. The British
National Gid is defined in the Ordnance Survey |Information
Leafl et, No. 72, March 1983.

6.6.2 Atitude. Atitude is the distance between the
present DRU position and the reference geoid (an equipotenti al
surface of the earth approximated by nmean sea |evel) neasured
along the local gravity vector (normal to the geoid). Atitude
is positive when the DRU is above the geoid and negative when

below. The DRU will accept starting and update altitudes for its
present position. Wen requested, the DRU will output its present
al titude.

6.6.3 Qientation. DRU orientation is defined by the
rel ati onship of the DRU case coordinate frane to an earth
referenced coordinate frame. An intermedi ate DRU coordi nate
frame relates the case coordinate frame to the DRU nounting
orientation. A suitable DRU coordinate frame and set of
boresi ght angles should be selected for each installation to
insure proper definition of orientation parameters during
poi nti ng device deploynent (DRU rotation).

6.6.3.1 DRU reference franes.

6.6.3.1.1 Case coordinate franes. The DRU case reference
frame is a set of right hand orthogonal axes, X., ¥., Z,, shown in
Fi gure 27. The origin is located where the center axis of
alignnent hole R |abeled DATUM axis V in Figure 9 intersects the
preci sion nounting surface, DATUM plane G U, Figure 10. axi s Xx.
Is along the intersection of the DATUM plane G U and Section A-A
Figure 10, which passes through the centers of alignment holes R
and D. Axis ¥. coincides with DATUM axis V in Figure 9. The
axis Z.is along the intersection of DATUM plane G U and DATUM
plane Z, Figure 9, which passes through the center of the
nmounti ng hol es.

6.6.3.1.2 DRU Coordinate franme. The DRU corrdinate frame
is an internediate set of right hand-orthogonal axes, X4, Y4, Za,
as shown in Figure 28a. The case coordinate frame is related to
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the DRU coordinate frane by the unit rotation matrix [R].

El ements of the rotation matrix, R may have the values -1, of
1. Exanples are shown in Figures 28b and 28c. The rel ationship
between the case and DRU coordinate franes is specified by a
coordinate frame code as listed in Appendix |I. There are

separate coordinate frame codes for Oientation 1 and Oientation

2.

6.6.3.2 Earth reference corrdinate frame. The earth

reference coordinate frame is an orthogonal coordinate set Res
Y., Zg). Xe points to: grid north, YE to grid east, and Zg
downward along the local vertical. Gid north equals geodetic

north plus the grid convergence as described in TM 5-241-8,

Uni versal Transverse Mercator Gid, and the _ _
Information Leaflet. No 72, March 1983. \Wen operating in the
extended zone, grid convergence is calculated in ternms of its
present position in the extended zone, hem sphere, and reference

spher oi d.
6.6.3.3 QOientation Paraneters. The DRU orientation

paraneters are defined in terns of rotations between the earth

reference, internmediate, and DRU coordinate franes as shown in
Fi gure 29.

6.6.3.3.1 Vﬂli&_Ingm_i_F.h.La.ng.lﬁ__ A set of vehicle
boresight angles, «, B, Y, relates the DRU coordinate frame to
the transporting vehicle's coordinate frane. @ is the horizontal

angle between the vehicle longitudinal axis and the vertical
projection of X, onto the horizontal plane when the vehicle

|l ongi tudinal axis and cross axis are level. «is neasured

cl ockwi se from the vehicle longitudinal axis direction of travel
and is always positive. Bis the vertical angle between the
vertical projection of X,onto the horizontal plane and Xd _ when
the vehicle longitudinal axis and cross axis are |evel. i's
negative when X, lies above the horizontal plane and positive

when bel ow. Yy is the angle between the horizontal plane and¥p
neasured in the Yd, Zd plane when the vehicle |ongitudinal axis
and cross axis are level. Y is positive when Y,lies below the
hori zontal plane and negative when above. a may have any val ue
fromO to +6399.9 nmils. B may have any value from -1600 to +1600
mils Yy may have any value from -3199.9 to +3200.0 roils. nen
the DRU is installed on a pointing device, the vehicle boresight
angles are the angles when the pointing device is stowed for
vehicle travel.

The vehicle boresight angles are nom nal values because

variations may occur with prine system manufacturing tolerances,
with different weight distribution in the vehicle, with vehicle
turning and crabbing, and inexact repositioning when a pointing
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device is raised and then | owered.

6.6.3.3.2 ftwar resight “angl t intin
device. A set of pointing device boresight angles, A B, r,
relates the DRU coordinate frame to that of the pointing device.
A is the horizontal angle between the axis of the pointing device
and the vertical projection of X, onto the horizontal plane when
the axis of the pointing device and its cross axis are level. A
is neasured clockwise from the direction of pointing and is
al ways positive. B is the vertical angle between the vertical
projection of X, onto the horizontal plane and X, when the axis
of the pointing device and its cross axis are level. B is
negative when X, lies above the horizontal plane and positive
below. TI'the angle between the horizontal plane and¥,
nmeasured in the ¥,, Z, plane when the axis of the pointing
device and its cross axis are |evel. R is positive when ¥, lies
bel ow t he hori zontal plane and negati ve when above. A may have
any value fromOto +6399.9 roils. B nay have any value from
-1600.0 to +1600.0 roils. R may have any value from -3199.9 to
+3200.0 mils. There are separate sets of pointing device
boresight angles for Oientation 1 and Oientation 2.
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FIGURE 27. DRU_ case reference frane (nornmal nount).
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6.7 Olientation Paraneters.

6.7.1 PRointing device geodetic or grid azimith. Pointing
Devi ce Geodetic or Gid Azimuth is the geodetic or grid azimuth
of the axis of the pointing device in the direction of pointing
and is the horizontal angle between geodetic or grid north and
the vertical projection of the axis on the horizontal plane.
Pointing Device Ceodetic or Gid Azimuth is measured clockw se
fromgeodetic or grid north and is always positive. It is
perm ssible for Pointing Device Geodetic or Gid Azinmuth to be in
error when the pointing device's pointing axis is nearly vertica
(x 5 degrees).

Wien the BCU Paranmeter Configuration Flag is reset, pointing
device grid azinmuth shall be calculated and output in terns of
the DRU spheroid and normal or extended hem sphere and UTM zone
When the BCU Paraneter Configuration Flag is set, pointing device
grid azimuth shall be calculated and output in ternms of the BCU
spheroid, are and zone.

6.7.2 Rointing device Pitch. Pointing Device Pitch is the

vertical angle between the projection of the axis of the pointing
devi ce on the horizontal plane and the axis. Pointing Device

Pitch is positive when the axis in the direction of the pointing
lies above the horizontal plane and negative when bel ow.

6.7.3 Pointing device cant. Pointing Device Cant is the
vertical angle between the pointing device cross axis imediately
cl ockwi se from the direction of the pointing and the projection
of that cross axis on the horizontal plane. Pointing Device Cant
is positive when the cross axis lies below the horizontal plane
and negative when above.

6.7.4 Painting device roll. Pointing Device Roll is the
angl e between the horizontal plane and the pointing device-axis
i medi ately clockwise from the direction of pointing measured in
a plane normal to the pointing device |ongitudinal axis.

Pointing Device Roll is positive when the cross axis lies bel ow
the horizontal plane and negative when above.

6.7.5 \ehicle geodetic or arid azimith. Vehicle GCeodetic
or Gid Azimuth is the geodetic or grid azimth of the
| ongi tudinal axis of the vehicle in the direction of travel and
is the horizontal angle between geodetic or grid north and the
vertical projection of the longitudinal axis on the horizonta
pl ane. Vehicle Geodetic or Gid Azimuth is neasured clockw se
from geodetic or grid north and is always positive. On receipt
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of an QUT OF TRAVEL LOCK conmmand or discrete and until receipt of
an IN TRAVEL LOCK command or discrete, Vehicle Ceodetic or id
Azimuth is frozen and equals the last value prior to receipt of
the QUT OF TRAVEL LOCK conmand or discrete.

6.7.6 Vehicle Pitch. Vehicle Pitch is the vertical angle
between the projection of the longitudinal axis of the vehicle on
the horizontal plane and the axis. Vehicle Pitch is positive when
the axis in the direction of travel |ies above the horizontal
pl ane and negative when bel ow On receipt of an OUT OF TRAVEL
LOCK conmand or discrete and until receipt of an IN TRAVEL LOCK
conmmand or discrete, Vehicle Pitch is frozen and equals the |ast
\éal ue prior to receipt of the OUT OF TRAVEL LOCK command or
i screte.

6.7.7 Vehicle roll. Vehicle Roll is the angle between the
hori zontal plane and the vehicle cross axis immediately clockw se
fromthe direction of travel neasured in a plane normal to the
vehicle longitudinal axis. Vehicle Roll is positive when the
cross axis lies below the horizontal plane and negative when
above. On receipt of an QUT OF TRAVEL LOCK command or discrete
and until receipt of an IN TRAVEL LOCK command, Vehicle Roll is
frozen and equals the last value prior to receipt of the QUT OF
TRAVEL LOCK command or discrete.

6.7.8 Mehicle can t Vehicle Cant is the vertical angle
between the vehicle cross axis inmediately clockwi se from the
direction of travel and the projection of that cross axis on the
hori zontal plane. Vehicle Cant is positive when the cross axis
lies below the horizontal plane and negative when above. Vehicle
Cant = sinl [sin (Vehicle Roll) x cos (Vehicle Pitch)]. on
receipt of an QUT OF TRAVEL LOCK conmand or discrete and until
receipt of an IN TRAVEL LOCK conmand or discrete, Vehicle Cant is
frozen and equals the last value prior to receipt of an QUT OF
TRAVEL LOCK command or discrete. :

6.7.9 T inti ' i
azimuth Reference When the pointing device is in travel | ock,

Travel Lock Geodetic Azimuth or Gid Azimuth Reference equals the
present Pointing Device Geodetic Azinmuth or Gid Azinmuth. Wien
the pointing device is out of travel lock, Travel Lock GCeodetic
Azimuth or Gid Azimuth Reference equals the value of Pointing
Devi ce Ceodetic Azimuth or Gid Azimuth when the pointing device
was last in travel |ock. In the case where the pointing device
is a weapon, the reference is corrected for any vehicle chassis
in nmotion resulting from weapon firing.

6.7.10 Travel lock pointing device pitch reference. Wen
the pointing device is in travel |ock, Travel Lock Pitch
Ref erence equals the present Pointing Device Pitch. Wen the
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pointing device is out of travel l|ock, Travel Lock Pitch

Ref erence equals the value of Pointing Device Pitch when the
poi nting device was last in travel lock. In the case where the
poi nting device is a weapon, the reference is corrected for any
vehicle chassis notion resulting from weapon firing.

6.8 Definitions.

6.8.1 Characteristics of NHC contami nation survivability
NBC contami nation survivability is the capability of a system and
its crew to withstand an NBC-contam nated environnent, including
decontam nation, wthout losing the ability to acconplish the
assigned mssion. Characteristics of NBC contani nation
survivability are decontam nability, hardness, and conpatibility.
Tﬁ survi ve NBC contam nation, material nust neet criteria for all
t hree.

6.8.1.1 Decontaminability. The ability of a systemto be
decontam nated to reduce the hazard to personnel operating,
maintaining and resupplying it is terned “decontamnability.”
Key to this definition is the requirenent to be able to reduce
the hazard to personnel: Since the principal benefit of
decontam nation is to allow the crew to reduce its |evel of
protection, decontamnability criteria nust be related to the
response of unprotected personnel. NBC contam nants could
eventual ly breach the shield of the protective ensenble.
Therefore, when operations pernit, the contam nants should be
renoved where they present a hazard. Further, decontam nation
reduces the soldier’s vulnerability when the shield is dropped to
sati sfy basic physiological needs or to replace conponents of the
NBC protective ensenble. Decontam nation procedures are
described in FM 3-5.

6.8.1.2 _Hardness. The ability of a system to w thstand the
damagi ng effects of NBC contam nation and any decontam nation
agents and procedures required to decontam nate it is terned
“hardness."” Although strongly related to decontam nability,
hardness is a distinct characteristic; decontamnability refers
to reducing the hazard to personnel as a result of
decontam nation efforts, while hardness refers to the condition
of the equipnment after it has been subjected to an agent
decont am nat i on.

6.8.1.3, Conpatibility. The ability of a system to be
operated, maintarned, and resupplied by “personnel wearing the

full NBC protective ensenble is termed "conpatibility" Even if a
pi ece of equiprment is conpletely hardened against NBC

contam nation and decontam nants and can also be easily
decontam nated, it still nust have the capability of bering
operated effectively.while in an NBC contam nated environnment.
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6.8.1.4 Mssion oriented Protective posture: level 4
(MOPP4). MOPP4 is a flexible system of protection against
chem cal agents which is used in chemcal warfare to facilitate
m ssi on acconplishment. The soldier is required to wear
i ndi vidual protective equipnment consistent with chemcal threat.
Level four requires the following protective equipnent:
fatigues, chemcal protective overgarnent or |iner ensenble,
protective mask, hood, gloves overboots and body arnor. Use of
this equipnent is discussed in FM 3-4.

6.8.2 Error Paraneters.

6.8.2.1 Cxrcular error Probable (CFP). CEP is the radius
of a circle, centered about true, such that any neasured
position, selected from the total sanple population, has a 50
percent probability of lying inside the circle. CEP shall be
conputed as follows:

CEP = 1.1774 RVE .+ R\b,

Wher e:

RVS and RVB are the RM5 errors in Northing and Easting,
respectively.

6.8.2.2 Radial error. Radial error is the linear
difference in horizontal position between the
nmeasured reference values for a single position measurenent

Radial Error = [(mg - M)? + (m, = M,)?]-°

Wher e:

m and m are the neasured Easting and Northing,
respectively.

m and m are the reference Easting and Northing.
respectively.
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6.8.2.3 RMS error. RMB error is the square root of the

nmean of the sum of the squared errorsrelative to the reference
val ue(s), for all neasurenents in the sanple population. RVB

error shall be conputed as foll ows:

[ i=N %

RMS, = S xp:
A

i1

N d

Wher e:
N is the total nunmber of neasurenents in the sanple.

Xis the error in the i'th neasurenment with respect to the

ref erence val ue.

X, =m - Mfor linear or angular errors.
X, = 100 m
S,- &

Xi =(m - M) - (m- M for drift errors.
Tl- To

mis the i'th neasurenent in the sanple. (mis the
initial measurenent)

Mis the reference value associated with the i'th
neasur enent .

S,- S,is the odoneter distance traveled since the |ast
position update.

T,- T,is the travel tine since the last alignnent.
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~6.8.2.4 Probable error (PE). PE is the equally likely
devi ation (50% probabiTity) of a set of |inear neasurenments about

the true (reference) value. PE shall be-conputed as:

PE = 0.6745 X RMB,

0 6.8.2.5 Standard deviation about the nean. The Standard.
Devi ation about the Mean (o) 1s the nmeasurenent of the dispersion
of the neasurenents in a sanple about the arithmetic mnean. c

shal | be conputed as:

i-N 1%
¢ = E (mg-m)?
i=l
N-1 J

Wher e:
Nis the total nunber of neasurenents in the sanple
mis the i’th nmeasurenent in the sanple.

mis the arithnetic nmean of the sanple

i=N

m | Zni
m =

i=1

2
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6.8.3 Data stal eness.

The following is a description of the staleness of data
transmtted in a DRU data message.

DRU attitude and angular rate data are updated on a fixed

comput ational cycle (i.e. 200) Hz). Position and velocity data
are updated at a slower rate (i.e. 12.5 Hz). There is a fixed
conput ati onal delay between the tine the raw inertial
measurenments are made and the tine the update is nade (i.e. 0.83

msec for attitude and angular rate data).

DRU communi cations are asynchronous with the conputational
cycles. Therefore, there wll be a variable delay between the

| ast paraneter update and the start of a nessage. This del ay

will be linearly distributed in the range of O to the conputation

cycle interval (i.e. 0 to 5 nsec for attitude and O to 80 nsec
for position.)

The tine to transmt a message varies with the length of a
nessage. The | ongest 100 Hz nessage has 12 data characters for a
total of 136 bits or 3.54 nsec of transmission time. The | ongest

5 Hz nessage has 26 data characters, totaling 264 bits, or 6.88
neec transm ssion tine.

Data staleness = Fixed Delay + Update Delta + Transm ssion Tine

As an exanple, the mninum and maxi num data staleness for the
| ongest attitude data nessage (100 Hz) are:

Del ay Type M ni num Maxi num
Fi xed 0. 83 nsec 0. 83 nsec
Update 0 5.00 msec
Transm ssi on 3.54 nsec 3.54 nsec.
Tot al 4. 37 nsec 9. 37 nsec
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6.9 Acronyns and abbreviations,

A Anper e
AC Alternating current
AFCS Automatic Fire Control System
AGPS Automatic @un Positioning System
AM Anmpl i tude nodul ation
BCU Battery Conputer Unit
BIT Built-1n-Test
BTU British Thermal Unit
C Centi gr ade
CaTT I nternational Telegraph and Tel ephone
Consul tative Committee

CDU Control and Display Unit
CEP Crcular Error Probable

Centi et er
COTR Contracting Oficer’s Technical

Representati ve

CRC Cyclic Redundancy Check
cucv Commrercial Uility Cargo Vehicle
CwW Cont i nuous wave
dB Deci bel s
DC Direct current
DRU Dynami ¢ Reference Unit
E-field El ectrostatic field
El A El ectronic Industries Association
EM El ectronmagnetic interference
EMP El ectromagnetic pul se
F Fahr enhei t
FM Frequency nodul ation
fps Feet per second
ft Feet

Gram
g Gavity
Gz G gahertz
hr Hour
Hz Hertz
in I nch
K One thousand
KA Ki | oanper e
kg Ki | ogram
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km Ki | onet er

kv Ki |l ovol t

Lat Lati tude

| bs Pounds

LSB Least Significant Bit

m Met er

M M |

na M I 1ianpere

VHz Megahert z

m n M nut es

mm MIIlinmeter

MVD Mass nedi an di anet er

nps Meters per second

VSB Most Significant Bit

nmsec MIIlisecond

MTBF Mean- Ti me- Bet ween- Fai | ure
MITR Mean- Ti me- To- Repai r

mv MIlivolt

%% Megavol t

N Nort h

NBC Nucl ear - Bi ol ogi cal - Chemi cal
NMOS N- Channel netal -oxi de sem conduct or
NRZ Non-return to zero

PE Probabl e Error

pf Pi cof arad

pk- pk Peak-t 0- peak

PSCD Prinme System Control Display
RVE Root nean square

RTN Ret urn

S sout h

SCC Serial Communi cation Controller
SDLC Synchronous Data Link Control
sec Second

T Ti ne

TBD To be Determ ned

UTM Uni versal Transverse Mercator
V volts

VMS Vehi cle Mtion Sensor

W Wt t
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6.10 Subject term (key word |isting.

Fire Contro
MAPS
Navi gati on
Positioning System
6.11 Changes from previous issue. Asterisks (or vertical
lines) are not used in this revision to identify changes wth
respect to the previous issue due to the extensiveness of the

changes.
Cust odi an Preparing Activity
Ar my- AR Ar ny- AR

(Project 1220-A446)
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DRU APPENDI XES
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DYNAM C REFERENCE UNI T APPENDI XES

10. SCOPE
10.1 Scope

These appendi ces detail the commands that transfer data fromthe prinme
systemor CDU to the DRU, fromthe DRUto the prime systemor CDU and
conmands that do not transfer data but cause a node or operator change
definition of Data Messages and description of STATUS Characters. They also

contain the vibration test schedul es. These appendices are a nandatory part
of this specification. The information herein is intended for conpliance.

20. APPL| CABLE DOCUMENTS

This section is not applicable to this appendix.

30.  COMMANDS
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30.1 Commands that Transfer Data fromthe prine systemand/or CDU to the
DRU

30.1.1 Conmmand: ACCEPT POSI TI ON ( NAVI GATI ON UPDATE)

From Prine System To: DRU

Function:  This user update command requests the DRU to accept the
transm ssion of position (navigation) data fromthe prime system The DRU

accepts update data when the DRU is stationary.

DRU_ Response:  STATUS DATA Message
COVWAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAG(F) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS  FLAGF)
01111110 XXX 00101 D1 - D11 16 Bits 01111110

Nunber of Data Characters: 11.

Data Format: Binary 2's Conpl enent

D, D2, D3 Characters (24 bits unsigned) Nor t hi ng
Range: 0 .to 10,000,000 neters
Resolution: 1 neter
D4, D5 Characters (15 bits) Al titude
Range: -16,384 to +16,383 neters
Resol ution: 1 neter
M Character (7 bits) If KU Paraneters Configuration
Range: A 61 (Int eger?] Flag reset: Zone nunber of
+ indicates northern hem sphere; Ext ended Zone (DRU ignores sign)
-, southern or set s61 for Normal Zone.

If KU Parameters Configuration
Flag set: BCU Hem sphere and

Zone
D7 Character (7 bits) Hem sphere &
Range: A 60 (Integer) Zone of DRU
+ indicates northern hem sphere;
-, southern

Source: https://assist.dla.mil -- Downloa%é"cg 2015-12-21T15:20Z2
Check the source to verify that this is the current version before use.
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D8 Character (most significant 4 bits) |f BCU Parameters Configuration
Range: 0 to 15 (Unsigned Integer) Flag reset: Set to 0 (DRU

i gnores val ue)
If BCU Parameters Configuration
Flag set: BCU spheroid

M Character (least significant 4 bits) Prime System (DRU)
Range: 0 to 15 (Unsigned Integer) Spheroid

D9, D10, D11 Characters (20 bits unsigned) Easting

Range: 0 to 999,999 neters
Resol ution: 1 neter
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30. 1.2 Command: ACCEPT PO NTI NG DEVI CE BORESI GHT

From Prime System To: DRU

Function: This Command enters pointing device boresight angles betveen the

DRU nounting plate and prine system device being pointed. Use of this
command is valid only when the Pointing Device boresight flag in

configuration data is set.
DRU Response:  STATUS DATA Message
COVVAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CCDE
FLAG F) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) Fl ag(F)

01111110 XXX 10111 DI - D13 16 Bits 01111110
Nunber of Data Characters: 13

Data Format: Binary 2's Conpl enent

DL Character (8 bhits) Reserved Spare
Range: 0
Resol ution: WA

D2, D3 Characters (16 bits unsigned) A as defined in 6.6.3.3.2
Range: 0 to 6399.9 MIs for Orientation 1.
Resolution: 0,1 MI

D4, D5 Characters (16 bits) B as defined in 6.6.3.3.2
Range: -1600.0 to 41600.0 M1s for Orientation 1,
Resolution: 0.1 M|

D6, D7 Characters (16 bits) r as defined in 6.6.3.3.2
Range: -3199.9 to +3200.0 MIs for Orientation 1,
Resolution: 0.1 MI

D8, D9 Characters (16 bits unsigned) A as defined in 6.6.3.3.2
Range: 0 to 6399.9 MIS for Orientation 2.
Resolution: 0.1 MI

D10, D11 Characters [16 bits) B as defined in 6.6.3.3.2
Range: -1600.0 to +1600.0 M1s for Orientation 2.
Resolution: 0.1 M|

D12, D13 Characters (16 bits) C as defined in 6.6.3.3.2
Range: -3199.9 to +3200.0 MIs for Orientation 2.

Resolution: 0.1 MI

Source: https://assist.dla.mil -- Downloaﬂgﬂl 2015-12-21T15:20Z
Check the source to verify that this is the current version before use.
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30. 1.3 Conmand:

ACCEPT CONFI GURATI ON_DATA

From

Functi on

Prinme System To:

This command provides the DRU with data defined in 3.5.8 and

DRU

other data desired by each supplier to optinize performance as a function of
an installation/vehicle type.

DRU Response

STATUS DATA MESSAGE

COWAND _ STRUCTURE

SEQUENCE ~ COVAND DATA ERROR DET. CCDE
FLAG(F)  NUMBER(N)  CODE(Q CHARACTERS( D) CHARCTERS(E)  FLAGF)
01111110 XXX 00011 DL - D35 16 Bits 01111110

Nunmber of Data Characters:

35

Dat a For mat:

D1
Range
Resol uti on:

02,
Range
Resol uti on:

Range
Resol uti on:

Range
Resol uti on:

08,
Range
Resol uti on:

D10, D11 Character (16 bits)

Range
Resol uti on:

D12, D13 Characters (16 bits)

Range
Resol uti on:

D7 Characters (16 bits)

D9 Characters (16 bits)

Binary 2's Conpl ement
Character (8 bits)

0
N A

D3 Characters (16 bits)

-3199.9 to +3200.0 M1s
0.1 M

D5 Characters (16 bits)

-3199.9 to +3200.0 M1Is
0.1 MI

-12.8 to +12.7 meters
0.1 meter

-12.8 to +12.7 meters
0.1 meter

-12.8 to +12.7 meters
0.1 meter

-12.8 to +12.7 meters
0.1 meter

152

Reserved Spare

1-2 Threshold Angle (3.5.8.1.3)

2-1 Threshold Angle (3.5.8.14)

Ax offset along the vehicle

| ongi tudi nal axis for
Oientation 1 (3.5.8.3)

AY offset along the vehicle

cross axis for Orientation 1
(3.5.8.3)

AZ offset along the vehicle

vertical axis-for Oientation 1

(3.5.8.3)

AX of fset al ong the pointing

devi ce pointing axis for
Orientatation 2 (3.5.8.3)
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D14, D15 Characters (16 bits)

-12.8 to +12.7 meters

Resol ution: 0.1 neter

D16, D17 Characters (16 bits)

-12.8 to +12.7 meters

Resol ution: 0.1 neter

D18, D19 Characters (16 bits unsigned)

Resol uti on:

2 to 15 mnutes
.25 mnute

D20, D21 Characters (16 bits unsigned)

Resol uti on:

2 to 63 mnutes
1 mnute

D22, D23 Characters (16 bits unsigned)

3.5 to 34.0 mnutes

Resol ution: 0.25 mnute

D24, D25 Characters (16 bits unsigned)

D26,

D28, D29

1 to 10 seconds

Resol uti on: 1 second

Characters (32 bits binary)

D30, D31 Characters (16 bits unsigned)

Resol uti on:

0.750 to 1.250
0.001

D32, D33 Characters (16 bits)

Resol uti on:

-3276.8 to +3276.7
M croradians/ kil ometer {3.5.8.7)
0.1 Mcroradian/ kil oneter

D34 Character (8 hits)

0 to 3F (HEX)

D35 Character (8 bits>

0 to 3F (HEX)

153

aY offset along the pointing
devi ce cross axis for
Oientation 2 (3.5.8.3)

az offset along the pointing
device vertical axis for
Oientation 2 (3.5.8.3)

ZUPT internal for Exclusive
ZUPT node (3.5.8.5)

ZUFT interval for Qdoneter
Mode (3.5.8.5)

Normal Align Time (3.5.8.6)

Shot Detect |nterval
(3.5.8.15)

Configuration definition
flags (3.5.8.8 and Appendix J)

Odomet er Scal e Fact or
(3.5.8.4)

Fuel Consunption Factor
(3.5.8.7)

DRU Coordi nate Frane Code for
Oientation 1 (Appendix I)

DRU Coordi nate Frame Code for
Orientation 2 (Appendix 1)



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR)
APPENDI X A

khkkhkkhkkhkkhkhhhhhhhhhhhhdhrhdhhhhhhhhhhhhhhhhhhdhhdhhdhhdrhdrxddrxrdrxrdrrdrrdrrdxk

30.1.4 Command: ACCEPT VEH CLE BORESI GHT

From Prime System To: DRU

Functi on: This conmand enters vehicle boresight angles between the DRU
mounting plate and the vehicle. Use of this command is valid only when the
vehicle boresight flag in configuration data is set.

DRU Response: STATUS DATA Message
COVVAND STRUCTURE

ECHO COMMAND DATA ERROR DET. CCDE
FLAG F) SEQ (N)  CODE(Q) CHARACTERS( D) CHARACTERS FLAG F)

01111110 XXX 10100 D1- D7 16 Bits 01111110
Nunber of Data Characters: 7

Data Format: Binary 2's Conplenent | xcept D1 which is binary

D1 Character (8 bits) Command Subcode
val ue : 11

D2, D3 Characters (16 bits unsigned) a as defined in 6.6.3.3.1
Range: 0 to 6399.9 MIs
Resolution: 0.1 m |

D4, D5 Characters (16 bits) B as defined in 6.6.3.3.1
Range -1600.0 to +1600.0 mls
Resolution: 0.1 ml

D6, D7 Characters (16 bits) Y as defined in 6.6.3.3.1
Range : -3199.9 to +3200.0 mls

Resolution: 0.1 m!l
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30.1.5 Command: ACCEPT GEQDETI C DATA

From Prime System To: DRU

Function: This user update conmand requests the DRU to accept position data
fromthe prine Systemin geodetic coordinate form The DRU accepts update
data when the DRU is stationary.

DRU Response:  STATUS DATA nessage
COWAND STRUCTURE

Echo COMVAND DATA ERROR DET. CODE
FLAGCF)  SEQ# (N) CODE(C)  CHARACTERS(D) CHARACTERS (E)  FLAGF)
01111110 XXX 10100 D1- D19 16 Bits 01111110

Nunber of Data Characters: 19

Data Format: Binary 2's Conpl enment

D1 Character (8 bits unsigned) Command Subcode
Val ue: 14
D2, D3 Characters (16 bits unsigned) Prine System Spheroid
Range: 0-15 (Integer)
D4, D5 Characters. (16 bits) Latitude Degrees
Range: +90 degrees + Northern Hem sphere
Resolution: 1 degree - Sout hern Hem sphere
D6, D7, D8, D9 Characters (32 bits unsigned) Latitude minutes
Range: Ot 59.99999 arc m nutes)
Resolution: 1/2*arc minute
D10, D11 Characters (16 bits) Longi tude Degrees
Range: +180 degrees + East of Geenwitch
Resolution: 1 degree Vst of Geenwitch

D12, D13, D14, D15 Characters (32 bits unsigned) Longitude Mnutes
Range: O tg 59.99999 arc ninutes)
Resol uti on: 1/2"arc mnute

D16, D17, D18, D19 Characters (32 bits) Altitude

Range: -32,768 to +32,767 meters
Resolution: 0.01 neters
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30. 2 Conmands that Request Transfer of data fromthe DRU to the Prine
System and/or_CDU

khkkhkkkkhkhkkhhkkhhkkhhhkkhdhkhdhhkkhdhhhdhhhdhhdhhdhhdhhdhhdhhdhhdhhdhhdhkddhkddkddxddx*%%x

30.2.1 Cocnmand:  RETURN PO NTI NG DEVI CE RATE DATA

From Prinme Systemto: DRU

Function: This conmand requests the DRU to transmit current Pointing Device
angular rates to the prime system

DRU Response: PO NTI NG DEVI CE RATE DATA Message
COMAND_STRUCTURE

SEQUENCE ~ COMmAND DATA ERROR DET. CODE
FLAGF)  NUnBER(N) CODE( Q) CHARACTERS( D) CHARACTERS( E) FLAGF)
01111110 XXX 01101 NONE 16 Bits 01111110

kkkhkkkkhkhkkhhkkhhkkhhkkhdhkhdhhkkhdhhkhdhhkhdhhkhdhhdhhdhhdhhkhhhkdhhdhhdhhdhhdhkddkddkddxkx*dxx*%

30.2.2 Conmmand:  RETURN CONFI GURATI ON DATA

From Prine Systemto: DRU

Function:  This command requests the DRU to transmt the configuration data
presently used by the DRU to the prime system

DRU Response:  CONFI GURATI ON DATA Message
COMWAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAG(F)  NUMBER(N)  CODE(C) CHARACTERS( D) CHARACTERS( E) FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunmber of Data Characters: 1

Data Format: D1 Binary
D1 Character (8 bits) Command Subcode

Val ue: 7
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30.2.3 COWAND: RETURN STATUS

From Prime System to: DRU

Function: This command asks the DRU to transmit current STATUS to the prine
system

DRU Response:  STATUS DATA nessage
COVMAND _ STRUCTURE

SEQUENCE ~ COMMAND DATA ERROR DET. CCDE
FLAGF)  NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 10000 NONE 16 Bits 01111110

kkkhkkkkhkhkkhhkkhhkkhhkkhhkkhhkhhkhdkhhkhhkhhhkkhhkkhhkkhhkhhkdhkkhhkkhhkdhkdhkrdk*kx*

30.2.4 Conmand:  RETURN NAVI GATI ON DATA

From Prime System to: DRU

Functi on: This data request command asks the DRU to transmit current
navigation data consisting of: position, attitude, hem sphere, zone,
spheroid, distance traveled, pointing device geodetic or grid azinuth, and
vehicle attitudes to the prinme system

DRU Response:  NAVI GATI ON DATA Message

COVMMANDSTRUCTURE

SEQUENCE ~ COMAND DATA ERROR DET. CODE
FLAGF) _NUVBER(N) CODE(C) _ CHARACTERS(D) __ CHARACTERS(E)  FLAGF)
01111110 XXX 10001 NONE 16 Bits 0111110
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30.2.5 Command:  RETURN ATTI TUDE DATA

From Prime Systemto: DRU
Function: This command requests the DRU to transmt current attitude data
to the prime system
DRU Response:  ATTI TUDE DATA Message
COWAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAG F) NUMBER[ N) CODE( C) CHARACTERS( D) CHARACTERS( E) FLAG F)

01111110 XXX 00001 NONE 16 Bits 01111110

*****+********************************************************************

30.2.6 Command: RETURN ALIGN TIME TO GO

From Prime System  To: DRU

Function: This data request command asks the DRU to transmit the anount of
tine remaining until Normal Align or Stored Beading Align is conplete.

DRU Response: ALIGN

COMVAND _STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CCDE
FLAG(F)  NUMBER(N)  CODE (Q) CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 10010 NONE 16 Bits 01111110
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30. 2.7 Command:  RETURN ALERT DATA

From Prime System to: DRU

Function: This data request command asks the DRU to transmt to the prine
system Alert Data that indicates a problem or error.

DRU Response: ALERT DATA Message
COVMAND _ STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF)  NUMBER(N)  CODE(C) CHARACTER( D) CHARACTERS  FLAGF)
01111110 XXX 10011 NONE 16 Bits 01111110

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkhhkhhkhdhkhdhkhhhkkhkkhhkkhhkkhhkkhhkkhhkkhhkkkhkkdkkdkk*kk*%%x

30.2.8 Command: RETURN BI T DATA *
From Prine System to: DRU

function~ This command asks the DRU to transmt Built-in-Test (BIT) data to
the prine system

DRU Response:  BUILT-1N- TEST DATA message
COWAND STRUCTURE

SEQUENCE ~ COWWAND DATA ERROR DET. CCDE
FLAG(F)  NUMBER(N)  CODE( C) CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 11111 NONE 16 Bits 01111110
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kkkhkkkkhkhkkkhhkkhhkkhhkkhhkkhhkhhkhhkhhkhhkkhhkkhhkkhhkkdhkkdhkkkhhkkhhkkhkkkhkhkdkhkrkk*kx**%

30.2.9 Conmmand: RETURN TRAVEL LOCK DATA

From Prinme System To: DRU
Function: This conmand asks the DRU for travel |ock data.
DRU Response:  TRAVEL LOCK DATA Message

COVWAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAG F) NUMBER(N) CODE(Q) CHARACTERS( D) CHARACTERS( E) FLAG F)

01111110 XXX 00000 NONE 16 Bits 20

kkkhkkkkhkhkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkhkkhkhkhkhkhkhhhkhkhkhhkhhhkhkhkhhkhkk kd kk kkk,k*,k*,*x**x*%

30.2.10 Command: RETURN POSI TI ON DATA

From Prime System to: DRU

Functi on: This data request command asks the DRU to transmt current
position data consisting of Spheroid, Hem sphere, Zone, Easting, Northing
and Altitude to the prine system

DRU Response:  POSI TI ON DATA Message
COVMAND  STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CCDE
FLAG(F)  NUMBER(N)  CODE (Q CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 01001 NONE 16 Bits 01111110
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khkkhkkkkhkhhkhhhkhhhkhdhhhdhhhdhhhdhhhdhhdhhdhhdhhdhhdhhdhhdhhddhhddrddrdddddxrdxrdx

30.2.11 Command: RETURN PO NTING DEVI CE ALTI TUDE DATA

From Prine System TO DRU

Function: This comand requests the DRUto transmt current Pointing Device
Data to the prime system

DRU Response: PO NTI NG DEVI CE ATTI TUDE DATA Message
COWAND _STRUCTURE

SEQUENCE ~ COMMAND DATA ERRCR DET. CODE
FLAG(F) NUMBER(N) CODE( C) CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 01100 NONE 16 Bits 01111110

khkkhkkkkhkhhkkhhhkkhhhkhdhhkhdhhhdhhhdhhdhhdhhdhhdhhdhhdhhdhhdhhdrhdhhdhhdddddrddxddxddx

30.2.12 Command:  ASSI GNED TO SUPPLI ERS
Conmand code 6 (00110) may be used by each Contractor.

The Suppliers shall assign identifier Code 12 to the message associated with
Command code 6.

khkkhkkhkkhhhkkhhhkhhhkhdhhhdhhhdhhhdhhhdhhdhhdhhdhhdhhdhhdhhdhhdhhdhhddhddddddrddrddxrdx

30.2.13 Command: RETURN PO NTI NG DEVI CE BORESI GHT

From Prime System to: DRU

Functi on: This command requests the DRU to transmit the pointing device
boresight angles to the prime system

DRU Response: PO NTI NG DEVI CE BORESI GHT Message
COMVAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF) NUMBER(N) CODE(Q) CHARACTERS _ CHARACTERS(E) FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 2

Data Format: Unsigned Binary
DL Character (8 bits) Command Subcode

Val ue: 8
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khkkhkkkkhkhkkhhkkhhkkhhhkkhdhhkkhdhhkhdhhkhdhhkhdhhkhdhhdhhdhhdhhdhkdhhdhhdhkddhkddkrdxrdxrdx*

30.2.14 Commmnd: RETURN EXPANDED STATUS

From Prinme System to: DRU

Funct i on: This comand requests the DRU to transmit the EXPANDED STATUS
message to the prine system

DRU Response: EXPANDED STATUS DATA nessage
COVWWAND _STRUCTURE

SEQUENCE ~ COWMAND DATA ERROR DET. CODE
ELAGCF) NUVBER(IN) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG F)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 1

Data Format: unsigned Binary
Dl Character (8 bits) Conmand Subcode
Val ue: 9

kkkhkkkkhkhkkhhkkhhkkhhkkhhkhdhhkkhdhhkhdhhhdhhdhhdhhdhhdhhdhhdhhdhhdhhdhhddhkddkddxddx*%%x

30.2.15 Conmand: RETURN SURVEY QUALITY

From prine system To: DRU

Functi on: This command requests the DRUto transmt the SURVEY QUALITY
nessage.

DRU Response: SURVEY QUALITY message
COVMAND _STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
ELAGE)  NUMBER (N) CODE(C)  CHARACTERS (d)  CHARACTERS(E)  FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 1

Data Format: unsigned Binary
DL Character (6 bits) Command Subcode
Val ue: 10
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30.2.16 Command: RETURN VEH CLE BORESI GHT

From Prine System to: DRU

Function:  This command requests the DRU to transmt the vehicle boresight
angles to the prime system

DRU Response: VEH CLE BORESI GHT Message
COVAND _STRUCTURE

ECHO COVMVAND DATA ERRCR DET. CODE
FLAG (F) SEQ # (N)_QODE(C) CHARACTFRS(D) CHARACTERISTICS(E) FLAGF)
01111110 XXX 10100 D1 16 BITS 01111110

Number of Data Characters: 1

Data Format: Unsigned Binary

D1 Character (8 hits) Command Subcode
Val ue 12

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkkhdhkhdhkhdhkhdhhkhdhhkhhhkkhhkkhhkkhhkdhkhhkkkhhkdhkdhkdkk*kk*%%x

30.2.17 Command:  RETURN GEODETI C DATA

From Prine System To: DRU

Funct i on: This command requests the DRU to transmt the GECDETI C DATE
message.

DRU Response:  GECDETI C DATA Message
COWAND STRUCTURE

ECHO COWAND DATA ERROR DET. CCDE
FLAG F) SEQ#(N) CODE(C) CMRACTERS(D) CHARACTERI STICS(E) FLAG F)

01111110 XXX 10100 D1 16 BI TS 01111110
Nunber of Data Characters: 1

Data Format: Unsigned Binary

D1 Character (8 bits) Command Subcode
Val ue 13
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30.3 DRU Mbde Change Command Messages (NO DATA TRANSFER)

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkkhhkhhkhdhkhdhkhdhkkhhkkhhkkdhhkkdhkkhhkkdhkkkhhkkkhkhkhkk*kk*kx**%

30.3.1 _Command: OVERRIDE ALERT

From Prime System To: DRU

Funct i on: The OVERRI DE ALERT command is sent by the Prine System CDU to
clear overridable alert indications.

DRU Response:  STATUS DATA Message
COWAND STRUCTURE

SEQUENCE ~ COMMAND DATA ERROR DET. CODE
FLAG F) NUMBER(N) CCDE( Q) CHARACTERS( D) CHARACTERS _ FLAGF)
01111110 XXX 01000 None 16 Bits 01111110

kkkhkkkkhkhkkhhkkhhkkhhkkhhkkhhkhhkhhhkhhkhhhkhhhkkhhkkhhkkdhkkdhkdhkkhhkkhhkdhkdkhkrdk*dx*

30.3.2 Command: RESET DI STANCE

From Prime System To: DRU

Function:  This user update command requests the DRU to reset to zero the
total accumul ated distance travel ed by the vehicle.

DRU Response:  STATUS DATA Message

COMVAND STRUCTURE

SEQUENCE ~ COMMAND DATA ERROR DET. CCDE
FLAGF) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS(E)  FLAG(F)

01111110 XXX 00111 None 16 Bits 01111110
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30.3.3 Command: RESTART

From Prime System To: DRU

Function:  The purpose of the RESTART command is to allow the operator the
capabiTity of conmanding Nornmal Align and to correct update data without
cycling DRU input pover.

Upon receipt of this nmode change conmand the DRU shall reinitialize vithin 2
seconds and perform Normal Align. The DRU may be commanded to restart while
in any nmode, but shall respond only if the DRU is not moving.

A RESTART shall be permtted when DRU nmotion is the result of one of the
following Alert conditions:

a. ALERT DATA D2/4 (Unable to Conplete Align)

b. ALERT DATA D2/3 (Align Interrupt)

c. ALERT DATA D3/1 (Excessive Rates)

DRU Response:  STATUS DATA Message

COMVAND STRUCTURE

SEQUENCE COMVAND DATA ERROR DET. CODE
FLAGF) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG F)
01111110 XXX 11010 NONE 16 Bits 01111110

R b b S b b I b S R R R R I b I b Sk I R R R R SR IR IR b b b b b b S b b b b S b b Ik b b b b b b b S I R I b I i

30.3.4 Deleted

30.3.5 Deleted
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IR SR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R R
30.3.6 Command: I NHI BI T AUXI LI ARY BUS CONTROL
From Prime System To: DRU

Functi on: This command inhibits auxiliary bus control if the command is
received on the Main Bus. The Auxiliary Bus control STATUS bit is set. The
Auxi liary Bus responds only to commands that transfer data fromthe DRU when
the Auxiliary Bus is inhibited. If an illegal command is attenped, bit 1
in ALERT DATA character D5 will be set. Wen inhibited, the Auxiliary Bus
will respond to the follow ng commands only:

RETURN TRAVEL LOCK DATA
RETURN ATTI TUDE DATA
RETURN CONFI GURATI ON DATA
RETURN STATUS
RETURN NAVI GATI ON DATA
RETURN ALI GN THE TO GO DATA
RETURN ALERT DATA
RETURN BI T DATA
RETURN PO NTI NG DEVI CE RATE DATA
RETURN PCSI TI ON DATA
RETURN PO NTI NG DEVI CE ATTI TUDE DATA
RETURN PO NTI NG DEVI CE BORESI GHT
RETURN EXPANDED STATUS
RETURN SURVEY QUALITY
RETURN VEH CLE BORESI GHT
RETURN GECDETI C DATA
) COMVAND ASSI GNED 70 SUPPLI ER (Optional)

DRU Response:  STATUS DATA Message
COVMAND  STRUCTURE

DO WNRFP,P O W IO ol BN
e o N o~ — o~

=
\l

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF) NUMBER(N) CODE(C) CHARACTERS( D) CHARCTERS( E) FLAG F)
01111110 XXX 01010 NONE 16 Bits 01111110
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kkkhkkkkhkhkkhhkkhhkkhhkkhhkkhhkhdhkhdhkhdhkhdhhkhdhkhhhkkhhkkdhkkhhkhhkkhhkkkhkkkdkhkdhkrkk*k k%%

30.3.7 Command:  ENABLE AUXI LI ARY BUS CONTROL

From Prime System To: DRU

Functi on: If this command is received on the Main Bus, the Auxiliary Bus

control is enabled and the Auxiliary Bus control STATUS bit is reset. This
command permts the Auxiliary Bus to respond to all commands except INHIBIT

AUXI LI ARY BUS CONTROL and ENABLE AUXI LI ARY BUS CONTROL. |f the operator
attenpts to execute either of these commands, the invalid node request, bit

6 of ALERT DATA character D5 is set.

DRU_Response: STATUS DATA Message
Command STRUCTURE

SEQUENCE ~ COMMAND DATA ERROR DET. CODE
FLAGCF)  NUMBER(N) CODE(C) CHARACTERS CHARACTERS( E) FLAGF)
01111110 XXX 01011 NONE 16 Bits 01111110

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkkhdhkhhkhdkhdhhkhdhhkkhhkkhhkkdhkkhhkkdhkhhkkkhhkkhhkkdkkdk k*kk**%x

30.3.8 Conmand:  STORED HEADI NG ALI GN

From Prime System To: DRU

Function: The operator may select the Stored Heading Align node rather than
allowing the DRU too automatically sequence through Normal Align. The Stored
Reading Align mode will allow the DRU to be ready for survey wthin the time
specified in configuration data after receipt of the conmmand. Valid stored
data must be available to the DRU to enter and successfully conplete Stored

Beading Align.
DRU Response:  STATUS DATA Message
COMVAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAG F)  NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG F)

01111110 XXX 11011 NONE 16 Bits 01111110
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kkhkkkkkhkkkkhkhkkhhkkhhkhhhkhkhhhkhhhhkdhhhhhkhdhhdhhhhdhhdhhkhdhkdhkkdhkkdhkkdkkdrkkdxx*%

30. 3.9 Command: SHUTDOMWN
From Prime System To: DRU

Functi on: This command requests the DRU to store position data in a non
VOLATI LE merory before power is removed. Alert Data bit 7 of character D3
shall be set and the request ignored if the vehicle is moving when the
command is received. ALERT bit 0 of character D2 shall be set if the
vehicle is moving while the ShUTDOM command is bei ng processed.

Current position, attitudes, and any other data which are necessary to
resune nornal operation when power is turned on, shall be stored prior to
removing power. If power control is enabled the SHUTDOM Command al so shall

cause the DRU to be deenergized. The time to conplete storage of data
shall not exceed 4.5 sec beginning with receipt of the first bit of the

command.
DRU Response:  STATUS DATA Message
conmN\D  STRUCTURE

SEQUENCE ~ COMMAND DATA ERROR DET. CODE
FLAG F) NUMBER(N) CCDE( Q) CHARACTERS _ CHARACTERS( E) FLAG F)
01111110 XXX 11110 NONE 16 Bits 01111130

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkhhkhhkhhkhhkhhkkhhkkhhkkhhkkhhkkhhkkhhkkhhkkkhkkkdkkdkk** k%%

30.3.10 Command: OQUT OF TRAVEL LOCK

From Prine System TO_ DRU

Function:  This conmand tells the DRU that the pointing device is about to
eave travel Iock.

DRU Response:  STATUS DATA Message
COWAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF)  NUMBER(N) _ CODE(Q) CHARACTERS( D) CHARACTERS  FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 1

Data Format: D1 Binary
D1 Character (8 bits) Command Subcode
Val ue: 6
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kkkhkkkkhhkkhhkkhhkkhhkkhhkkhdhkkhdkhdhhkhdhkhdhkhdhkdhkkdhkdhkdhkdhkdhkdhkdhkdhkddkddk*%%x

30.3.11 Command; INH BIT ZERO VELOCI TY UPDATES

From Prinme System To: DRU

Function: This conmand shall inhibit zero-velocity updates. The conmand may
be used during laboratory evaluation of attitude and position drift under
static conditions. The inhibit command together with the enable command

(30.3.12) may be used in vehicles that nove very slowy during part of a
mi ssi on.

DRU Response:  STATUS DATA Message
COMWAND STRUCTURE

SEQUENCE ~ COMVAND DATA ERROR DET. CODE
FLAG F) NUMBER(M CODE( C) CHARACTERS( D] CHARACTERS( E) FLAG F)

01111110 XXX 01111 NONE 16 Bits 01111110

kkhkkkkkhkkkhhkhhhkhkdhhkhhhhhhhhhhhdhhdhhkhdd"dhhkhdhhdhhhdhhdhhkdhdhhkdhhddkkdhkddkxd*

30.3.12 Command: ENABLE ZERO VELOCI TY UPDATES

From Prime System To: DRU

Function: This conmmand shall enable zero-velocity updates. The command nay

during | aboratory evaluation of attitude and position drift under
static conditions. The enable command together with the inhibit command

(30.3.12) may be used on vehicles that move Very slowy during part of a
q ission. Upon turn-on, the DRU automatically shall enable zero-velocity

updat es.
DRU_Response:  STATUS DATA Message
COMVAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG F)

01112110 XXX 10101 NONE 16 Bits 0111110
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kkkhkkkkhhkkhhkkhhkkhhkkhhkkhhkhhkhdhkhdhkhhkhhhkhhkkdhkdhkkdhkdhkkhhkkkhhkdhkhkk*kkx*%*%x

30.3.13 Command: | N TRAVEL LOCK

From Prime System To: DRU

Function: The purpose of this command is to allow the operator to designate
the travel lock status. The pointing device will be in travel |ock when
this command is initiated.

DRU Response:  STATUS DATA Message
COVMAND STRUCTURE

SEQUENCE ~ COWWAND DATA ERROR DET. CODE
FLAG(F) NUMBER(N)  CODE(C) CHARACTERS( D) CHARACTERS _ FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunmber of Data Characters: 1

Data Format: Unsigned Binary
DL Character (8 hits) Command Subcode

Value: 5

kkhkhkkkhkhkkkhkhkkkhhkhkkhhhkkhhhkhhhkhhhkhhhkhhhkhhhkhhhkhhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhhkhkhkkk,kkk,kkxk,kx*%

30.3.14 Conmand:  EXCLUSI VE ZUPT MODE REQUEST

From Prime System TO DRU

Functi on: This command allows the operator to change the DRU node of
operation fromthe COdonmeter Mde to the Exclusive ZUFT Mde.

DRU Response: STATUS DATA MESSAGE
COWAND STRUCTURE

SEOUENCE ~ COVMAND DATA ERROR DET. CODE
FLAGF)  NUnbER(N) CODE(C) CHARACTERS _ CHARACTERS(E) FLAGF)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 1

Data Format: Unsigned Binary
D1 Character (8 bits) Command Subcode

Val ue: 1
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30.3.15 Conmand; ODOMETER MODE REQUEST
From Prime System  To: DRU

Functi on: This conmand al | ow t he operator to change the DRU node of
operation from the Exclusive ZUFT node to the Cdoneter Mde. Under certain
condi tions t)he DRU wi Il not conply with the request the request (3.5.3.2.1.2,
3.5.3.2.1.3).

DRU Response:  STATUS DATA MESSAGE
COMWWAND STRUCTURE

SEQUENCE COVMAND DATA ERROR DET. OCDE
ELAG E) NUMBER(N) CODE(C)  CHARACTERS(D)  CHARACTERS(E)  FLAC(F)
01111110 XXX 10100 DL 16 Bits 01111110

Nunber of Data Characters: 1

Data Format: Unsigned Binary
DL Character (8 bits)
Val ue: 2
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30.3.16 Conmmand: STORED BEADI NG SHUTDOWN

From Prinme System To: DRU

Function: This command requests the DRU to store position and attitude data
In non-vol atile memory before power is renoved and to automatically enter
the Stored Heading Align node at the next power on. ALERT D3/7 shall be set
and the request ignore if the vehicle is noving when the comrand is
received. ALERT D2/0 shall be set If the vehicle is noving while the STORED
BEADI NG SHUTDOAN command is being processed. Alert D3/4 shall be set and the
request ignored if a STORED HEADI NG SHUTDOWN command is received prior

to conpleting a normal Align or accumulating a total of 15 m nutes
stationary time after starting a Stored Heading Align.

Current position, attitudes and any other data which are necessary to resune
nornal operation when power is turned on, shall be stored prior to renoving
power. |f power control is enabled, the STORED HEADI NG SHUTDOMWN conmand
al so shall cause the DRU to be deenergized. The time to conplete storage
data shall not exceed 4.5 seconds beginning with receipt of the first bit
the conmand.

DRU Response:  STATUS DATA Message
COVVAND STRUCTURE

SEQUENCE ~ COVMAND DATA ERRCR DET. CODE
FLAG F) NUMBER(N) CODE(C) CHARACTERS( D) CHARACTERS( E) FLAG(F)
01111110 XXX 10100 D1 16 Bits 01111110

Nunber of Data Characters: 1

Data Format: Unsigned Binary
D1 Character (8 bits) Command Subcode
Val ue: 15

Source: https://assist.dla.mil -- Downloal!ZaA.' 2015-12-21T15:20Z2
Check the source to verify that this is the current version before use.
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30.3.17 Command: AIR TRANSPORT MCDE REQUEST .

From Prime System To: DRU

Function: This command allows the operator to change the current DRU node
of operation to the Air Transport Mbde.

DRU Response:  STATUS DATA Message
COVWAND STRUCTURE

SEQUENCE COMVAND DATA ERROR DET. CODE
FLAG F) NUMBER(N) CODE(CQC) CHARACTERS( D) CHARACTERS( E) FLAG F)

01111110 XXX 10100 D1 16 Bits 01111110
Nunber of Data Characters: 1

Data Format: Unsigned Binary
D1 Character (8 hits) Conmand Subcode
Val ue: 16

kkkhkkkkhkhkkhkkhkkhkhkhkhkkhkkhkhkhkhkhkhkhkkhkhkhkhkhkhhhkhkhkhkhkhhkhkhkhkhhkhkk kk kk kkk,k*,k*,*x**x*%

30.3.18 Command:  MARI NE_TRANSPORT MODE REQUEST

From Prinme System To: DRU

Function:  This command allows the operator to change the current DRU node
of operation to the Marine Transport Mode.

DRU Response:  STATUS DATA Message
COMMAND STRUCTURE

SEQUENCE COMMVAND DATA ERROR DET. CODE
FLAGF) NUVBER(N) COE (Q) CHARACTERS( D) CHARACTERS( E) FLAQ F)

01111110 XXX 10100 D1 16 Bits 01111110
Nunmber of Data Characters: 1

Data Format: Unsigned Binary
D1 Character (8 bits) Command Subcode
Val ue: 17
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30.3.19 Command: TRANSPORT MODE COVPLETE

From Prime System To: DRU

Funct i on: This command allows the operator to termnate the
current Air or Marine Transport Mdde and return the DRU to its
node of operation prior to transport.

DRU Response: STATUS DATA Message. Wien the DRU is not in
elther the Air Transport or Marine Transport node, the DRU shall
set ALERT DATA bit D5/6 (lnvalid Mde Request)

COVVAND  STRUCTURE

SEQUENCE COVVAND DATA ERROR DET. CODE
FLAG( F) NUMBER(N) OXE( C) CHARACTERS(D) CHARACTERS( E) FLAG ( F)

01111110 XXX 10100 D1 16 Bits 01111110

Nunber of Data Characters: 1

Dat a For nat : Unsi gned Bi nary

D1 Character (8 bits) Conmmand Subcode
Val ue: 18
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30.4 Definition of Data Messages

Ranges for data which have defined or absolute linits are given as the

defined [imts.
are given as the limts set by the data word size.
paraneters include partial
unused bits are not
fractionally increase if all

speci fi ed,

| east significant bytes.
the positive numeri cal
bits in the byte are read.

Ranges for data which have no particul ar defined boundaries

Data words for sone
Since the val ues of the
limt will

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkhhkhhkhhkhhkhhhkkhhkkhkkhhkkdhkkhhkkkhhkkkhhkkkhkhkkhkhkrkk** k%%

30.4.1 Message:
From DRU To:

PO NTI NG DEVI CE RATE DATE

Prime System

Nunmber of Data Characters: 6

Data Format: Binary 2's Conpl enent
<MESSAGE _STRUCTURE
ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) I DENTIFIER(I) S1.,S2 DATA(D) CODE (E) FLAGF)
01111110 XXX 01011 16 Bits D -D6 16 bits 01111110

The angul ar rate of DRU Azinmuth, Pitch and Roll

characters of the data.

D1,

D3a

DSa

* For rates outside the data range,

D2 Characters (16 bhits)
Range: -3276.8 to +3276.7 roils/second*
Resolution: 0.1 roil/second

D4 Characters (16 bits)
Range: -3276.0 to +3276.7 nils/second*

Resolution: 0.1 roil/second

D6 Characters (16 bits)
Ranges -3276.0 to +3276.7 nils/second*

Resolution: 0.1 roil/second

the val ue shall

are contained in the six

Poi nting Device
Azimuth Rate

Poi nting Device
Pitch (Elevation Angle)
Rate

Poi nting Device
Rol| Rate

be fixed at +3276.7

for positive rates and -3276.8 for negative rates.
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30. 4.2 Message.
To:

CONFI GURATI ON_ DATA

From DRU

Nunber of Data Characters:

Prime System

36

Data Format:

Binary 2's Conpl enent

MESSAGE STRUCTURE

ECHO STATUS ERROR DET.

FLAG F) SEQ#(N) | DENTI FIER(1) S1,S2  DATA(D) CODE (E) FLAGF)

01111110 XXX 10010 16 Bits D1-D36 16 bhits 01111110

D1, D2 Characters (16 bits) 1-2 Threshol d Angle (3.5.8.23)
Range: -3199.9 to +3200.0 MIs
Resolution: 0.1 M|

D3, D3, D4 Characters (16 hits) 2-1 Threshold Angle (3.5.8.34)
Range: -3199.9 to +3200.0 M1s
Resolution: 0,1 MI

D5, D5, D6 Character (16 hits) ax offset along the vehicle
Range @ -12.8 to +12.7 neters | ongi tudinal axis for
Resolution: 0.1 neter Oientation 1 (3.5.8.3)

D7, D7, D8 Character (16 hits) aYy offset along the vehicle
Range : -12.8 to +12.7 neters cross axis for Orientation 1
Resolution: 0.1 nmeter (3.5.8.3)

D9, D10 Character (16 bits) a8z of fset along the vehicle
Range: -12.8 to +12.7 neters vertical axis for Orientation 1
Resolution: 0.1 neter (3.5.8.3)

D11, D12 Character (16 bits) ax offset along the pointing
Range : -12.8 to +12.7 neters devi ce pointing axis for
Resolution: 0.1 neter Oientation 2 (3.5.8.3)

D13, D14 Character {16 bits) aY « of fset along the pointing
Range: -12.8 to +12.7 neters device cross axis for
Resolution: 0.2 neter Oientation 2 (3.5.8.3)
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D15, D16 Character 516 bits)
Range: -12.8 to +12.7 neters

Resol ution: 0.1 neter

D17, D18 Character (16 bits unsigned)

Range: 2 to 15 minutes
Resolution: .25 mnute

D19, D20 Character (16 bits unsigned)
Range: 2 to 63 mnutes
Resolution: 1 mnute

D21, D22 Character (16 bits unsigned)
Range: 3.5 to 34.0 minutes
Resolution: 0.25 minute

D23, DZ4 Character (16 bits unsigned)
Range: 1 to 10 seconds
Resol uti on: 1 second

62 offset along the pointing
device vertlcd axis for
Oientation 2 (3.5.8.3)

ZUPT interval far
ZUFT Hode (3.5.8.5)

Excl usi ve

ZUFT interval for Qdoneter

Mbde (3.5.8.5)

Normal Align Time (3.5.8.6)

Shot Detect |nterval

(3.5.8.15)

D2S, D26, D27, D28 Characters (32 bits bi nary)I Configuration definition

flags (3.5.8.8 and Appendix J)
D29, D30 Characters (16 bits unsigned) Cdonet er Scal e Fact or
Range: 0.750 to 1.250 (3.5.8.4)
Resol ution: 0.001
D31, D32 Characters (16 bits) Fuel Consunption Factor
Range: -3276.0 to +3276.7 Mcroradians/kiloneter (3.5.8.7)
Resolution: 0.1 Mcroradian/kil onmeter
D33 Character (8 bits unsigned) DRU Coordinate Frame Code for
Range: 0 to 3F (HEX Oientation 1 (Appendix I)
D34 Character (8 bits unsigned) DRU Coor dinate Frame Code for
Range: 0 to 3F (EEX) Oientation 2 (Appendix I)
D35, D36 Character (16 bits unsigned) Configuration Code Number for
Range: 0 to 15 the configuration data being
used by the DRU
XOTE:  If the Configuration Data Present files is reset. the data returned

in a CONFlI GURATI ON DATA message may be invalid.
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30.4.3 _Message: NAVI GATI ON DATA
From DRU To: Prime System

Nunmber of Data Characters: 22

Data Format: Binary 2's Conpl enent
MESSAGE _ STRUCTURE

ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) I DENTIFIER(1) S1,S2  DATA(D) CODE (E) FLAGF)
01111110 XXX 00001 16 Bits  D1-D22 16 bits 01111110

The 22 characters of this nessage contain casting, northing, altitude,
di stance travel ed, pointing device geodetic or grid azinuth, vehicle
attitudes, and DRLI spheroid, hem sphere, and zone.

0L, D2, D3 Characters (24 bits, unsigned binary) Northing

Range: 0 to 10,000,000 neters
Resolution: 1 neter

D4, D5 Characters (15 hits) Al'titude
Range: -16,384 to +16, 383 nmeters**

Resol uti on: 1 nmeter

6, D7, D8 Characters (17 bits, unsigned binary) Distance Travel ed
Range: 0 to 1,310,710 meters**
Resolution: 10 neters

D9, D10 Characters (16 bits unsigned) Pointing Device
Range: 0to 6,399.9 MIs Ceodetic Azimuth or-
Resolution: 0.1 m| Gid Azimth

D11, D12 Characters (15 bits) Vehicle Cant or Roll
Range : -1638.4 to +1638.3 mils**

Resolution: 0.1 nil

D13, D14 Characters (1S bits) Vehicle Pitch

Range: -1600 MIS to +1600 nils

Resolution: 0.1 ml

D15, D16 Characters (16 bits, unsigned binary) Vehicle CGeodetic Azimuth

Range: 0to 6,399.9 mls or Gid Azinuth
Resolution: 0.1 ml

D17 Character (MSH unsigned) | f BCU Paraneters Configuration
Range: 0to 15 Flag reset: Set to O

I f BCU Parameters Configuration
Flag set: BCU spheroid

Source: https://assist.dla.mil -- Downloaﬂgil 2015-12-21T15:20Z
Check the source to verify that this is the current version before use.
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D17 Character (LSH unsigned) Prime System (DRU) spheroid
Range: 0tol
D18, D19, D20 Characters (20 bhits) Easting
(unsigned binary)
Range: 0 to 999,999 neters *
Resol ution: 1 neter
D21 Character (7 hits) |f BCU Paraneters Configuration
Range: -61 to +61 (Integer) Flag reset: Extended
+ indicates northern heni sphere; zone or 61 for normal zone IF
-, southern BCU Paraneters Configuration
Flag set: BCU Hem sphere and
Zone
D22 Character (7 bits) DRU Hem sphere & zone
Range: -60 to +60 (Integer)

+ Northern Hem sphere
Sout hern Hemi sphere

* Actual limts are the UTM zone boundaries plus zone extension vhich are
latitude and spheroid dependent.

** |f the actual value of the parameter is outside the range, the output
val ue shall be fixed at the appropriate positive or negative range linit.
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30.4.4 Message: ATTI TUDE DATA

From DRU To: Prime System
Nunber of Data Characters: 12
Data Format: Binary 2's Conpl enent
MESSAGE STRUCTURE
FLAGQ F) E(é'@(m | DENTI FI ER(1) SSITAELZJS DATA (D) EF%C'_])E ?EET) FLAG F)
01111110 XXX 00010 16 Bits DI1-D12 16 bits 01111110

This data represents Pointing Device geodetic or grid azimuth, Pointing

Device Pitch with respect to | ocal
Device azinuth and pitch rates.

D2 Characters-(16 bits, unsigned binary)

| evel, vehicle cant or roll, and Pointing

Poi nting Device
Ceodetic or Gid
Azi mut h

Poi nting Device
Pitch (Elevation Angle)

Vehicl e Cant or Roll

0L,
Range: 0t06,399.9 nils
Resolution: 0.1 ml

D3, D4 Characters (15 bits)
Range: -1600 to +1600 mls
Resolution: 0.1 ml

D5, D5, D6 Characters (15 hits)
Range: -1638.4 to +1638.3 mils*
Resolution: 0.1 MI

07, D8 Characters (15 hits)
Range :

Resolution: 0.1 ml

09, D10 Characters (16 bits)
Range:
Resolution 0.18 ml/sec

D11, D12 Characters (16 bits)
Range:

Resol uti on: 0.18 ml/sec

* For val ues outside the range,

-5890.24 to +5898.06 mi|s/see*

-5898.24 to +5898.06 mils/see*

Vehicle Pitch

-1600 mils to +1600 mls

Poi nting Device
Azimuth Rate

Poi nting Device
Pitch (Elevation Angle)
Rat e

the output value shall be fixed at the

appropriate positive or negative range limt.
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30.4.5 Message: ALIGN TIME TO (O
From DRU To: Prime System

Nunber of Data Characters: 2

Data Format: Binary
MESSAGE STRUCTURE

ECBO STATUS ERROR DET.
FLAG F) SEQ#(N) I DENTIFIER(1) S1,S2 DATA(D) CODE (E) FLAGF)
01111120 XXX 00111 16 Bits  Di1-D2 16 bits 01111110

The two data characters represents

a. In Normal Align: the amount of time remaining until Normal Align is
conmpl ete. When Nornmal Align is interrupted, ALIGN TIME TO GO shall be
frozen until the DRUis stationary and alignment resumed. ALIGN TIME
TO GO shall indicate a value of "O vhen alignment is conplete.

b. In Stored Heading Align: the anpunt of time remaining until Stored
Heading Align is conplete.

c. At conpletion of Stored Heading Align:

If the COdometer/Exclusive ZUPT Mdde configuration definition flag is
set, ALIGN TIME TO GO shall indicate the “stopped” time renaining
until the DRU can operate in the Cdonmeter Mde. Wen "stopped” tine
is not being accunulated, ALIGN TIME TO QO shall be frozen. Wen the
D}?U gnters the Cdoneter Mde, ALIGN TIME TO GO shall indicate a value
of “0".

If the Cdometer/Exclusive ZUPT Mdde configuration definition flag is
reset, ALIGN TIHE TO GO shall indicate a value of “0".

D1, D2 Characters (11 hits) Normal Align Time To Go
Range: 0 to 2047 seconds
Resol ution: 1 second

kkkhkkkkhkhkkhhkkhhkkhhkkhhkkhhkkhdhkhhkhhkhdhhkhdhhkhhhkkhhkkhhkkhhkkdhkkhhkkkhhkkkhhkdhkdkk*kk**%x
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30.4.6 Message: ALERT DATA

From DRU To: Prime System
Nunber of Data Characters: 5 or 6 (The length of the data field i

S
Data Fornmat: Binary established by the Expanded Alerts
- configuration flag (3.5.8.8.k))
MESSAGE _STRUCTURE
ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) IDENTIFIER(1) S1,S2 DATA(D CODE (E) FLAGF)
01111110 XXX 00110 16 Bits D1-D5 or 16 bits 01111110

D1- D6

The presence of a "1” in a bit position of this data signifies that a
probl em exi sts that requires operator action

D1 Character

Bit Set Probl em

7 Spare.

6 Spare.

5  Spare.

4 Spare.

3  Spare.

2 DRU Over Tenperature. DRU is too hot.

1 DRU Aut ommti c_Tenperature Conpensaton In Process. The DRU has

performed a gyro PLC reset and realignment isin process.

Previ ous _Shut down Abnornal. During a normal shutdown, non-volatile
DRU nenmory is updated with present position and azinmuth. |f power
is removed prior to performing a normal shutdown, nenory is not
updated with this data. The next time the systemis turned on, the

operator is alerted that the stored data is invalid.

o

In addition, an abnormal shutdown shall be indicated when one or
more of the follow ng conditions exist at shutdown:

A Normal / Stored Heading Alignnent was not conpl eted.
Alert Data D2/4 (Usable to Conplete align).

Alert Data D2/3 (Align Interrupt).

Alert Data D3/1 (Excessive Rates).

ooow
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D2 Character
Bit Set
7 Vehicle Boresight Angles Not Present. The tenporarily stored

Now &~ o

vehrcle boresrghi angl es have been cleared by the DRU because of a
configuration code conflict at turnon or detection of altered data
during a mssion.
Align Initial Position Parameters, Not Received. Indicates the
operator did not enter the initial position parameters. DRU will
align frompreviously stored position data. (position, altitude,
spher oi d)
Stored Reading/ Attitude No Good. The DRU has determined that the
stored headingfattitude 1s not usable.
Unabl e To Conplete Align. Initial coordinate or instrument bias
shift errors are too large to conplete Normal Align. (3.10.6.1)
Align Interrupt. The DRU vehicle has noved during first 3.5 mn
(max) of Normal Align.
Posi tion Update Interrupt. The vehicle starts noving while a
position update command IS being processed.
Zero Velocity Interrupt. During a nandated zero-velocity update
éhe vehi cle nust be stopped. If notion is detected this bit shall

e set
Shutdown Interrupt. The vehicle is moving while a SHUTDOM conmmand
IS belng processed.

D3 Character (Vehicle Mtion)

Set

Bi t

7
6

5

Motion During Shutdovn Request. Sane as above

Mbtion During Restart Request. DRU will not accept the request
because vehicle has not come to a full stop

Motion During Update Request. DRU will not accept the request

pecause vehicle I's moving

Insufficient Align Time. DRU has not conpleted a Normal Align

or has accunul ated less than 15 mnutes stationary tine before
receiving a STORED HEADING SHUTDOM conmmand

POSI TI ON UPDATE BEYOND RANGE OF ZONE EXTENSION. The position in

the update 1s outside the area covered by the designated extended
zone.

Verify Input Coordinates. |Input coordinates are nore than

2,500 neters from the present DRU position.

Excessive Rates. The vehicle dynam cs have exceeded the DRU |inear

or angular rate capability and survey data may be in error. It
shall not be reset until a Normal Align and position update have

been perforned.
Mtion with Pointing Device Qut of Travel Lock. Indicates the
Pointing Device is not in the travel lock position when the vehicle

I's moving
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D- Character, Data Update
Bit Set

7 DRU Spheroid Change. Due to a position update during Normal Align
the DRU Spheroid was changed from what was in storage.

6 DRU Hem sphere/Zone Change. Due to a position update the DRU
hem sphere or zone was changed.

5 BCU Paranmeter Change. A present position update command caused the
BCU hem sphere, Spheroid, or Zone to change.

4  Atitude Update Rejected. During Survey the DRU rejected this
uPdate because the magnitude of the closure error exceeded 50 neters
plus the DRU 12-Signa altitude error estimate. During Normal Align
the DRU rejected this update because it isout of the allowable
range.

3 Horizontal Position Update Rejected. During survey the DRU rejected
this. update because the nmagnitude of the closure error exceeded 150
meters plus the DRU 12-sigma error estimate for horizontal position.
During Normal Align the DRU rejected this update because it is out
of the allovable range.

N

Spar e.

APtitude Updat e Excessive. This bit set indicates the magnitude of
the closure error exceeds 5 meters plus the DRLI 3-sigma altitude
error estinmte.

0 Horizontal Position Update Excessive. This bit set indicates the
magni tude OF the update closure error exceeds 10 neters plus the DRU
3-sigma error estimate for horizontal position.

D5 Character, Conmmunication

Bit Set

7 Invalid Upon Request. Attenpt to enter update data when the DRU

cannot accept it.

Invalid Mde Request. DRU can recognize request but it cannot

respond at this tine.

Invalid Data Request. Data requested is not currently available.

Pointing Device Boresight Angles Not Present. The DRU did not

receive the Pointing Device boresight angles or for an unknown

reason the stored Pointing Device boresight angles were erased.

3 Configuration Data Not Present. The DRU did not receive the
configuration data or for an unknown reason the stored data was

HO1TO

erased.
2 Invalid Data Received. Data received was outside the allowable
range.
I nval id Conmand Recei ved. An invalid command was received on the

Auxiliary Data Bus.
Undefi ned Command Recei ved. An unrecogni zed command has been
recel ved.

[N
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D6 Character, M scellaneous

Bit Set

7 Supplier Reserved

6  Supplier Reserved

5  Supplier Reserved

4 Supplier Reserved

3 Boundary Crossed. The DRU has crossed the equator or normal zone

boundary or extended zone boundary.

DRU Using Previous VXS Calibration. Having been unable to establish

(calrbrate) the current DRU-to-Vehicle-Chassis alignnent and VHS

scale factor, the DRU is defaulting to the values obtained fromthe

| ast successful VHS calibration performed on the current vehicle.

1 VMS Calibration Failed. The DRU has been unable to establish
(calibrate) the current DRU-to-Vehicle-Chassis alignment and VHS
scale factor. (Ref. 3.5.3.2.1.4 Odoneter Scal e Factor and
Bor esi ght)

0 VHS Data Unusable. As a result of severe terrain/road conditions
the data being received fromthe VM5 is judged by the DRU to be
unacceptabl e for danping DRU system errors. Severe terrain/road
conditions are considered to be, but are not limted to: soft sand
nud, ice, and snow.

N

Note: Set spares to zero.
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30.4.7 Message: BULT-IN-TEST (BIT) DATA

From DRU To: Prime System
Nunber of Data Characters: 2

Data Format: Binary
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAGF)  SEQ#(N) IDENTIFIER(I) S, S DATA (D  CODE (E) FLAGF)
01111110 XXX 00100 16 Bits DI-D2 16 bits 01111110

The presence of a “1" in any of the bit positions of this data indicates
that the device represented by that bit is not functioning properly.

D1 Character
Bit Position Devi ce Tested

DRU

Spare
Spare
Spare
Spare
Spare
Spare
Spare

OrrMNDWPAMUIoY

D2 Charact er
Bit Position Devi ce Tested

Spare
Spare
Spare
Spare
Spare
Spare

VNS

VMS Drive

ORrNDW Ao -

189



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR
APPENDI X D

kkhkkhkkhkkhkkhkhkkkkkhkkkhhhhhhkhkhkhkhkhkkkkhkhhhhhhhkhkhkhhkkkkkkhkhhddhddhkhdddkkkkkkk * ******x*

30.4.8 Message:  TRAVEL LOCK DATA

From DRU To: Prime System
Number of Data Characters: 12

Data Format: Binary 2's Conpl ement
MESSAGE _ STRUCTURE

ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) IDENTIFIER(l) Sl S2  DATA(D CODE (E) FLAGF)
01111110 XXX 00011 16 Bits D1-D12 16 bits 01111110

The pointing device geodetic Azimuth or grid azimuth and pointing device
pitch angles representing the travel lock position are stored in menory. If
the pointing device is noved fromtravel lock the reference data is used for

returning to the travel |ock position.

D1, D2 Characters. (16 bits, unsigned binary) Poi nting Device Geodetic

Range: 0 to 6399.9 mls Azimuth or Gid Azinuth
Resolution: 0.1 m|

D3, o4 Characters (15 bits) Poi nting Device Pitch
Range: -1600 mls to +1600 mls

Resolution: 0.1 ml

5, D6 Characters (16 bits, unsigned binary) Travel Lock Pointing

Range: 0 to 6,399.9 mls Device Geodetic or Gid
Resolution: 0.1 ml| Azi muth Reference

D7, D8 Characters (15 bits) Travel Lock Pointing
Range: -1600 to +1600 nils Device Pitch Reference
Resolution: 0.1 nil

D9, D10 Characters (16 bits) Poi nting Device Azinuth Rate
Range: -5898.24 to +5898.06 m|s/see*
Resolution: 0.18 mil/second

D11, D12 Characters (16 bits) Pointing Device Pitch Rate
Range: -5898.24 to +5898.06 mls/see*

Resolution: 0.18 ml/second

* For rates outside of the range, the output value shall be fixed at
-5898.24 for negative rates and +5898.06 for positive rates.
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30.4.9 Messaqge: POSI TI ON DATA
From DRU To: Prime System
Nunber of Data Characters: 10

Data Format: Binary 2's Conpl enent
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAGF)  SEQ#(N) IDENTIFIER(I) S1.S2 DATA(D)  CODE (E) FLAGF)
01111110 XXX 01000 16 Bits DL-DI0 16 bits 01111110

These ten characters of data represent the spheroid, henisphere, zone,
coordinates and altitude.

D1 Character (ME unsigned) Spheroi d
Range: 0 to 15
D2 Character (7 bits} Hem sphere and Zone

Range: -60 to +60, (Integer)
+ indicates northern hem sphere;

- indicates southern

03, D4, D5 Characters (20 bits) Easting
Range: 0 to 999,999 neters (unsigned binary)*

Resolution: 1 meter

D6, D7, D8 Characters (24 bits, unsigned binary) Northing
Range: 0 to 10,000,000 neters
Resolution: 1 neter

09, D10 Characters (15 hits) Al'titude
Range: -16~384 to +16, 383 meters**

Resol ution: 1 neter

* Actual limts are the UTM zone boundaries plus zone extension which are
| ati tude and spheroi d dependent.

** For altitudes outside the range, the output values shall be fixed at
-163B4 for negative altitudes and +16383 for positive altitudes.
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30.4.10 Message: PO NTING DEVI CE ATTI TUDE DATA

From DRU To: Prime System
Nunmber of Data Characters: 6

Data Format: Binary 2's Conpl ement

MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) IDENTIFIER(l) S1,S2  DATA(D) CODE (E) FLAGF)
01111110 XXX 01010 16 Bits DI-D6 16 bits 01111110

These six data characters represent the Pointing Device Attitudes.

DI, D2 Characters (16 bits, unsigned binary) Pointing Device

Range: 0 to 6399.9 mls Geodetic Azinuth
Resolution: 0.1 m | or Gid Azinuth
D3, D4 Characters (16 bits) Poi nting Device
Range: -1600.0 to +1600.0 nmils Pitch
Resolution: 0.1 nil
D5, D6 Characters (16 bits) Poi nting Device
Range: -3199.9 to +3200.0 nils Cant/ Rol |

Resolution: 0.1 ml

kkkhkkkkhhkkkhhkkhhkkhhkkhhkkhhkhdhkhdhkhdhkhhkkhhkkhhkkhhkkhhkkhhkhhkhhkkhhkkkdkhkhkhkrk k*kx**%

30.4.11 Message: STATUS DATA

From DRU To:. Prine System
Nunber of Data Characters: 0

Data Format: Binary
VESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAG F) SEQ#(N) I DENTIFIER(I) S1,S2  DATA(D) CODE (E) FLAGF)
01111110 XXX 00000 16 Bits  None 16 bits 01111110

192



Downloaded from http://www.everyspec.com

M L- D- 70789A (AR
APPENDI X D

khkkhkkkkhkhkkhhkkhhkkhhkkhhhkhdhhkhdhhkhdhhhdhhdhhdhhdhhdhhdhhkdhhdhhdhhdhkddhkddkddkddx*%%x

30.4.12 Message: PO NTING DEVI CE BORESI GHT

From: DRU To: Prime System
Nunber of Data Characters: 12

Data Format: Binary 2's conpl enent

MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAGF) SEQ#(N) IDENTIFIER(1) S1.S2 DATA(D OCDE (E) FLAGF)
01111110 XXX 01101 16 Bits  D1-D6 16 bits 01111120

This message contains the values of the pointing device boresight angles
stored in the DRU.

A as defined in 6.6.3.3.2
D1, %nggar acters (1(%3 6b3|9tgs 9unlvslllgned) for Orientation L
Resolution: 0.1 MI
: B as defined in 6.6.3.3.2
D3, D4 Characters (16 bits . :
Range: 1600.0 ¥ +1600.0 M1s for Qientation 1.
Resolution: 0.1 MI
D5, D6 Characters (16 bits r as defined in 6.6.3.3.2
Range: -3199.9 tO) +3200.0 MIs for Orientation 1.
Resolution: 0.1 MI
: A as defined in 6.6.3.3.2
D7, Igagng?aram ers (1166[3)55 9ulvrllsllsgnd) for Orientation 2.
Resolution: 0.1 MI
B as defined in 6.6.3.3.2
D9, D10 Characters 16 bit - -
Range: 6(00 0 tO )+1600 0 MIs for Orientation 2.
Resolution: 0.1 MI
D11, D12 Characters (16 bits r as defined in 6.6.3.3.2
Range: 319(9 9to +)3200.0 Mls for Oientation 2.

Resolution: 0.1 MI

NOTE: If the Pointing Device Boresight Angles Present flag is reset, the
data returned in a PO NTING DEVI CE BORESI GHT nmessage may be invalid.
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30.4.13 Message: EXPANDED STATUS DATA

From DRU To. Prinme System
Nunber of Data Characters: 2

Data Format: Binary
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAG F) SEQ#(N} [DENTIFIER(I) S1,S2  DATA (D CODE (E) FLAGF)
01111110 XXX 11111 16 Bits  S3-S4 16 bits 01111110

See 30.5 for definition of S3 and $4.
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30.4.14 Message: SURVEY QUALITY
From DRU Too. Prinme System

Nunber of Data Characters: 14

Data Format: Binary
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.

FLAG F) SEQ#(N) I DENTIFIER(1) S1,S2  DATA(D) CODE (E) FLAGF)

01111110 XXX 01111 165 Bits D1-D14 16 bits 01111110

DI, D2  Characters (16 bits) DRU Estimted Horizontal
Range: 0 to 2047 neters CEP
Resolution: .0625 neters

D3, D4 Characters (16 bits) DRU Estimated Vertical
Range: 0 to 2047 neters Probable Error.
Resolution:  .0625 neters

D5, D6  Characters (16 bits) DRU Estimated Reading
Range: 0 to 2047 roils Probabl e Error
Resolution: .0625 mls

D7, D8  Characters (16 bits) Cdoneter Danped Eiorizontal
Range: 0 to 2047 neters CEP Specification
Resol uti on: . 0625 neters (0.25% x distance

travel | ed since |ast
position update)

D9, D10 Characters (16 bits) Qdonet er Danped Verti cal
Range: 0 to 2047 neters Probable Error -
Resolution: .0625 neters Specification (0.067% x

di stance travelled
since last altitude

updat e)
D11, D12 Characters (16 bits) Estimated Horizontal Spec
Range: 0.1to 10.0 Ml tiplier
Resol ution: .0625
D13, D14 Characters (16 bits) Estimted Vertical Spec
Range: 0.1to0 10.0 Ml tiplier

Resol uti on: . 0625
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30.4.15 Message: VEH CLE BORES| GHT

From DRU To: Prime System
Nunmber of Data Characters: 6

Data Format: Binary 2's conpl ement
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAG(F) SEQ#(N) | DENTIFIER(I) S1,S2 DATA(D) CODE (E) FLAG( F)
01111110 XXX 10000 16 bits D1-Ds 16 BITS 01111110

This nessage contains the values of the vehicle boresight angles stored
in the DRU.

D1, D2 Characters 16 bits, unsigned binary) a
Range: to 6399.9 niles
Resolution: 0.1 ml

D3, D4 Characters (16 bhits) g
Range: -1600.0 to +1600.0 mls
Resolution: 0.1 ml

D5, D6 Characters (16 bits) Y
Range: -319909 to 3200.0 mls

Resolution: 0.1 ml

NOTE: If the Vehicle boresight Angles Present flag is reset, the data
returned in a Vehicle bORESI GHT nessage may be invalid.
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30.4.16 Message: GEOCDETI C DATA
From DRU To: Prime System

Number of Data Characters: 29

Data Format: Binary 2'S Conpl enent
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAGF)  SEQ¥(N) IDENTIFIER(I) S1,S2  DATA(D)  CODE (E) FLAGF)
01111110 XXX 10001 16 Bits DI1-D29 16 bits 01111110
DI, D2 Characters (16 bits) Latitude Degrees
Range: + 90 degrees
Resolution: 1 degree
D3, D4, D5, D6 Characters (32 hits) Latitude M nutes
Range: 0 to 59.99999 arc mnutes (unsi gned binary)
Resol uti on: 1/2"arc mnute
D7, D8  Characters (16 bits) Longi tude Degrees
Range: +180 degrees
Resolution: 1 degree
D9, .D10, D11, D12 Characters (32 bits) Longi tude M nutes
Range: 0 tg 59.99999 arc mnutes (unsigned binary)
Resol ution: arc minute
D13, D14, D15, D16 Characters (32 bits) Al'titude
Range: -32,768 to +32,767 meters
Resol ution: 0.01 neters
D17, D18, D19, D20 Characters (32 bits) Vel ocity North
Range: +32, 767 neters/see
Resol ution: 1/ 2" neters/ see
D21, D22, D23, D24 Characters (32 bits) Vel ocity East
Range : + 32 767 neters/see
Resol ution: 1/2” nmeters/see
D25, D26, D27, D2B Characters (32 bits) Vel ocity Up
Range: + 32 767 meters/see
Resol ution: 1/2 6 neters/see
D29 Character (8 bits unsigned) DRU Spher oi d
Range: 0 to 34

Resol ution: 1
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30.5 Status Characters

The presence of a “1” in any of the bit positions indicates that the node or
condition |isted bel ow exists. The conditions which cause setting or

resetting of the bits are described in Table 30.5. At turn-on, all STATUS
bit positions, except S1/7, shall be reset to “0". Each bit position shall

not be set to “1” until the specified set condition is encountered.

S1 Character
BIT POSITION MODE OR CONDI TI ON

DRU In Startup Mode.

Spare.

DRU In Normal Align Or Stored Heading Align node.
DRV In Survey Mode.

DRU In Exclusive ZUPT Mbde.

Zero-Velocity Stop Request.

Position Update Request.

Auxiliary Bus Control Is Inhibited.

OrrPNDW NI

S2 Char act er
BIT POSITI ON MODE OR CONDI TI ON

7 Zero-Velocity Update In Progress.

6 Position Update In Progress.

5 The DRU, VM5, Or VHS Drive Has Mal functioned.
4 Pointing Device In Travel Lock.

3 Shot Det ect .

2 DRU In Stored Beading Aign Mde.

1 DRU Alert.

0 Spare.
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S3 Character

BIT PCSITION MODE OR CONDI TI ON

Spare.

VHS Danping In Process.

VHS Calibration Conpleted.

ZUPTS | nhi bited.

DRU Zone Extension Enabl ed.

DRU In Mti on.

Orientation Attitude Data Valid.
Al titude Fixed.

O MW PRI I

S4 Character

BIT PCSITION MODE OR CONDI TI ON

Spare.

Spare.

Spare.

DRU Shutdown Conplete

Suppl i er Reserved.

Suppl i er Reserved.

DRU In Air Transport Mode.
DRU In Marine Tranport Mode.

OrRrNDWRAUIoY
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Table 30.5. Status BIT Activation Condition
CHAR/
BIT | SET CONDI TI ON RESET CONDI TI ON
S1/7 | Turn-on. DRU operations are _
sufficient for proceeding
with Normal Align.
6 | Spare % Spare
5 IDRU enters NORMAl Align, i i [
or Stored Beading Align node. r?EéJe.IS net in an align
4 IDRU enters survey node. DRU is not in survey node.
3 IDRU deternmines it is operating DRU determines it is
in the Exclusive ZUPT node. operating in the Cdoneter
Mode.
2 IDRU deternines it needs a zero- zero-vel ocity update
vel ocity stop. conpl eted or zero velocity
updat e not needed at the
present time.
1 JDRU determines it needs a position osition update accepted
Updat e. P P P
0 JReceipt of INHBIT AUXILIARY BUS recei pt of ENABLE AUXI LI ARY
CONTROL - conmand. US CONTROL Command or Main
us inactivity.
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Table 30.5. Status BT Activation Conditions (continued)

CHBAR/
BIT

SET CONDITION

‘RESET CONDITION

§2/77

Zero-velocity update initiation.

Receipt of a position update.

DRU determines the DRU,
VMS, or VMS Drive has failed.

Pointing device is in travel lock.

DRU has detected & gun shot.

DRU enters Stored Beading Align
mode.
Setting of an ALERT DATA bit.

Spare

Completion or interruption
of the zero-velocity
update.

Completion or rejection of
a position uodate. :

Failure corrected.

Pointing device is out of
travel lock.

Completion of Shot Detect
Interval delay.

DRU enters survey or Normal
Align mode.

Resetting of all ALERT DATA
bits.

Spare
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Table 30.5. Status BIT Activation Conditions (continued)
CHAR/
BIT |SET CONDITION RESET CONDITION
S3/7 |Spare Spare

6 |DRU starts VMS Damping. DRU stops VMS Damping.

S |DRU completes a full DRU-to- DRU performs a ZUPT.
Vehicle-Chasis alignment.

4 JReceipt of INBIBIT ZERO-VELOCITY Receipt of ENABLE ZERO-
UPDATES command. VELOCITY UPDATES command.

3 |DRU is operating in Extended Zone DRU is operating in Normal
mode. Zone mode.

2 |Motion detected by the DRU. Motion no longer detected

by the DRU.

1 |DRU attitude data is valid and can |DRU attifude data should
be used for Prime System not be used for Prime
operations.* System operations.

0 {DRU enters either the Air/Marine Receipt of TRANSPORT
Transport Mode. COMPLETE command.

* In Normal Align, Orientation Attitude Data Valid STATUS, S3/1, shall
be set when the DRU estimated azimuth accuracy is 1.0 m| PE. In

Stored Heading Align, S3/1 shall be set upon successful conpetition

of

power

Stored Heading Align. \Wen set,
down or a RESTART Conmand.
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Table 30.5. Status BIT Activation Conditions (continued)

CHAR/ -
BIT }SET CONDITION RESET CONDITION

|
S4/7 | Spare Spare .

6 | Spare. Spare.

5 | Spare. Spare.

4 | The DRU has completed its shutdowvn| The DRU has not completed
processing and is ready to have its shutdovn processing and
pover removed. ~ is not ready to have pover

removed. Removal of pover
at this time shall result
in an abnormal shutdown.

3 Supplier Specified. Supplier Specified.

2 Sup?lier Specified. Supplier Specified.

1 Receiﬁt of an AIR TRANSPORT MODE Receipt of a TRANSPORT MODE
REQUEST command. COMPLETE command.

O | Receipt of a MARINE TRANSPORT MODE| Receipt of a TRANSPORT EGDEI
REQUEST command. COMPLETE command. I

204



Downloaded from http://www.everyspec.com

M L-D- 70789A (AR)

APPENDI X F
CONFI GURATI ON  DATA

205



Downloaded from http://www.everyspec.com

M L-D- 70789A (AR
APPENDI X F
CONFIGURATION DISCRETE
12 3
CONFIGURATION CODE: © 0 0 [4] 0
PRIME SYSTEM: PALADIN
DRU COORDINATE FRAME CODE:
Orientation 1: 00
Orientation 2: 00
VEHICLE BORESIGHT ANGLES: a: 0.0 mils
8: 0.0 wmils
v: 0.0 mils
POINTING DEVICE BORESIGHT ANGLES:
Orjentation 1:
A: 0.0 =mils
B: BB.9 mils
T: 0.0 mils
Orientation 2: .
A 0.0 mils
B: 88.9 mils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
aX: 3.1 nmeters
ayY: -2.1 meters
az: 2.2 meters
Orientation 2 (Pointing Device):
&x: 0.0 meters
aY: 0.0 meters
&zZ: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUFT MODE: 4.0 minutes
ODOMETER MODE: 60.C minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 3.0 seconds
VMS SCALE FACTOR: i.0
FUEL CONSUMPTION FACTOR: ~42.0 wmicroradians/km
1-2 THRESHOLD ANGLE 0.0 mils
2-1 THRESHOLD ANGLE 0.0 mils
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 1
D2676 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL ]
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL e
D26/74-3 ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D2672-1 ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
D27/5 SPARE ) 0
D27/4 SPARE T 0
D27/3 SPARE P
D2772 SPARE 0
D27/1 SPARE 0
D27/0 SPARE ~ 0
D28/7 SUPPLIER RESERVED 0
D28B/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 1
D28/1 VEHIQLE CANT/ROLL 4]
D28/0 AZINMUTER 0
D29/7 POINTING DEVICE BORESIGHT ANGLES 0
D29/6 VEHICLE BORESIGHT ANGLES 0
D29/S SBOT DETECT » 1
D29%9/4 TRAVEL LOCK COMMANDS 0
D28/3 TRAVEL LOCK DISCRETE i
D29/2 TRACKED/VHEELED VERICLE 1l
D29/1 SPARE 0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 1
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CONFIGURATION CODE: 1

PRIME SYSTEM:

CONFIGURATION DISCRETE
1 2 3 &
-0 b 0 b

ALTERNATE ROVITZER IMPROVEMENT PROGRAM (HIP)

DRU COORDINATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEHICLE BORESIGET ANGLES: a: 0.0 mils
8: 0.0 mils
v 0.0 mils
POINTING DEVICE BORESIGHET ANGLES:
Orientation 1:
A: 0.0 mils
B: 88.9 mils
T: 0.0 mils
Orientation 2:
A: 0.0 mils
B: 88.% mils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):

: 3.1 nmeters
aY: -2.1 pmeters
az2: 2.2 nmeters

Orientation 2 (Pointing Device):
aX: 0.0 meters
AY: 0.0 meters
AZ: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 minutes
: ODOMETER MODE: 60.0 =minutes
- NORMAL ALIGN TIME: 15.0 wminutes
SHOT DETECT INTERVAL: 3.0 seconds
VMS SCALE FACTOR: 1.0
FUEL CONSUHPTION FACTOR: -42.0 wmicroradians/km
1-2 THRESBOLD ANGLE 0.0 =mils
2-1 THRESHOLD ANGLE 0.0 mils
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOXX 1
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCR/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE (o]
D27/7 SPARE 0
D27/6 SPARE o)
Dp27/5 SPARE o]
D27/4 SPARE o
D27/3 SPARE 0
D27/2 SPARE 0
p27/1 SPARE 0
2770 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED o
D28/5 SUPPLTER RESERVED (o]
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA o
D28/2 BCU PARAMETERS 1
D28/1 VEHICLE CANT/ROLL 0
D28/0 AZINBUTE N (o]
D29/7 POINTING DEVICE BORESIGHT ANGLES o
D29/6 VEHICLE BORESIGET ANGLES o}
D29/S SHOT DETECT 1
D29/4 TRAVEL LOCK COMMANDS 0
D29/3 TRAVEL LOCK DISCRETE 1l
D29/2 TRACKED/VEEELED VEBICLE 1
p29/1 SPARE 0
D29/0 ODOMETER/EXCLUSIVE ZUPT HODE 1
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CONFIGURATION DISCRETE

1 2 3 4
CONFIGURATION CODE: 2 0 (1] 1 6
PRIME SYSTEM FIREFINDER BLOCK II B
DRU COORDINATE FRAKE CODE:
Orientation 1: 03
Orientation 2: 03
VERICLE BORESIGHT ANGLES: «: 0.0 uils
B: 0.0 mils
v: 0.0 mils
POINTING DEVICE BORESIGHT ANGLES:
Orientation 1:
A: 0.0 mils
B: 0.0 nmils
T: 0.0 mils
Orientation 2:
A 0.0 =mils
B: 0.0 mils .
T: 0.0 =ils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
ax: 1.00 meters
aY: 0.45 meters
azZ: «0.86 meters
Orientation 2 (Pointing Device):
ax: 0.0 meters
ayY: 0.0 meters
azZ: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 minutes
ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 sgeconds
VNS SCALE FACTOR: 1.0
FUEL CONSUMPTION FACTOR: 0.0 microradians/km
1-2 THRESHOLD ANGLE 0.0 mils
Z-1 THRESHOLD ANGLE 0.0 nfis
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CONFI GURATI ON DEFI NI TI ON FLAGS:

026/ 7 ORI ENTATI ON 2 BASED ON TRAVEL LOCK 0
D26/ 6 ORI ENTATION 1 - 2 BASED ON PO NTING DEVICE PI TCH ROLL 0
D26/ 5 ORIENTATION 2 - 1 BASED ON PO NTING DEVI CE PI TCH ROLL 0
D26/ 4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATIQIU 2 - 1 DIRECTION OF TRAVERSE 00
D26/ 0 ORI ENTATION 2 BASED ON PO NTING DEVI CE ATTI TUDE 0
D27/ 7 SPARE 0
D27/ 6 SPARE 0
D27/'5 SPARE 0
D27/ 4 SPARE 0
D27/ 3 SPARE 0
D27/ 2 SPARE 0
D27/1 SPARE 0
D27/ 0 SPARE 0
D28/ 7 SUPPLI ER RESERVED 0
D28/ 6 SUPPLI ER RESERVED 0
D28/ 5 SUPPLI ER RESERVED 0
D28/ 4 PO NTI NG DEVI CE CANT/ ROLL 0
D28/ 3 EXTENDED ALERT DATA 0
D28/ 2 BCU PARAMETERS 0
D28/ 1 VEHI CLE CANT/ ROLL 0
D28/ 0 AZI MJTH 0
D29/ 7 PO NTI NG DEVI CE BORESI GHT ANGLES 0
D29/ 6 VEH CLE BORESI GHT ANGLES 0
D291S SHOT DETECT 0
D29/ 4 TRAVEL LOCK COVNVANDS 0
D29/ 3 TRAVEL LOCK DI SCRETE 0
D29/ 2 TRACKEDY VHEELED VEH CLE 0
D29/ 1 SPARE 0
D29/ 0 ODOMETER/ EXCLUSI VE ZUPT MODE |
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CONFI GURATI ON DI SCRETE
1 2 3 4
CONFI GURATI ON CODE: 3

Prime system M998 HWW (FAT VEH CLE)

DRU COORDI NATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEH CLE BORESI GHT ANGLES: «: 0.0 mls
B: 0.0 mls
¥: 0.0 mls
PO NTI NG DEVI CE BORESI GHT ANGLES:
Orientation 1:
A 0.0 mls
B: 0.0 mls
r 0.0 mls
Orientation 2:
A 0.0 mls
B: 0.0 mls
r: 0.0 mls
ZRP OFFSET DI STANCES:
Orientation 1 (Vehicle):
&X: 0.0 neters
aY: 0.0 neters
oZ: 0.0 neters
Orientation 2 (Pointing Device):
ax: 0.0 neters
ar: 0.0 neters
azZ: 0.0 neters
ZUPT MATERI ALS: EXCLUSI VE ZUPT MODES 4.0 minutes
CDOMETER  MODE: 60.0 m nutes
NORMAL ALIGN TI ME: 15.0 m nutes
SHOT DETECT | NTERVAL: 0.0 seconds
VWS SCALE FACTOR 1.0
FUEL CONSUMPTI ON FACTOR: 0.0 microradi ans/ km
1-2 THRESHOLD ANGLE 0.0 mls
2-1 THRESHOLD ANGLE 0.0 mls
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CONFI GURATI ON' DEFI NI TION FLAGS:

D26/ 7 ORI ENTATI ON 2 BASED ON TRAVEL LOCK 0
D26/ 6 ORI ENTATION 1 - 2 BASED ON PO NTI NG DEVI CE PI TCH ROLL 0
D26/ 5 ORI ENTATION 2 - 1 BASED ON PO NTI NG DEVI CE PI TCE/ ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DI RECTION OF TRAVERSE 00
D26/ 0 ORI ENTATI ON 2 BASED ON PO NTI NG DEVI CE ATTI | TUDE 0
D27/ 7 SPARE 0
D27/ 6 SPARE 0
D27/ 5 SPARE 0
D27/ 4 SPARE 0
D27/ 3 SPARE 0
D27/ 2 SPARE 0
D27/ 1 SPARE 0
D27/ 0 SPARE 0
D28/ 7 SUPPLI ER RESERVED 0
D28/ 6 SUPPLI ER RESERVED 0
D28/ 5 SUPPLI ER RESERVED 0
D28/ 4 PO NTI NG DEVI CE CANT/ ROLL 0
D28/ 3 EXTENDED ALERT DATA 0
D28/ 2 BCU PARANVETERS 0
D28/ 1 VEHI CLE CANT/ ROLL 0
D28/ 0 AZI MUTH 0
D2917 PO NTI NG DEVI CE BORESI GHT ANGLES 0
D29/ 6 VEH CLE BORESI GHT ANGLES 0
D29/ 5 SHOT DETECT 0
D29/ 4 TRAVEL LOCK COVMANDS 0
D29/ 3 TRAVEL LOCK DI SCRETE 0
D29/ 2 TRACKED/ WHEELED VEHI CLE 0
D29/ 1 SPARE 0
D29/ 0 ODOVETER EXCLUSI VE ZUPT MODE 1
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CONFIGURATION DISCRETE
1 2 3 &4
CONFIGURATION CODE: & .0 1 (4] 0

PRIME SYSTEM: M-1009 CUCV (FAT VEHRICLE)

DRU COORDINATE FRAME CODE:
Orientation 1: 00
Orientation 2: 00

VEHICLE BORESIGHT ANGLES: a 0.0 mils
[.H 0.0 mils
v: 0.0 mils
POINTING DEVICE BORESIGET ANGLES:
Orientation 1:
A: 0.0 mile
B: 0.0 mils
T: 0.0 mils
Orientation 2:
A: 0.0 =mils
B: 0.0 =mils
T 0.0 mils
ZRP OFFSET DISTANCES:
Crientation 1 {(Vehicle):
aX: 2.15 meters
‘ aY: -0.47 neters
az: ~0.97 meters

: 0.0 meters

aY: 0.0 meters

: 0.0 wmeters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 wminutes
ODOMETER MODE: 60.0 minutes

NORMAL ALIGN TIME: 15. minutes

SHOT DETECT INTERVAL: 0. seconds

VHS SCALE FACTOR: 1.

FUEL CONSUMPTION FACTOR:

mils

0

0

0

.0 microradians/knm
0

0 mils

0
1-2 THRESHOLD ANGLE 0.
2-1 THRESBOLD ANGLE 0
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 0
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL (o]
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE (o]
D27/7 SPARE 0
D27/6 SPARE 4]
D27/5 SPARE 0
p2774 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 4]
D27/1 SPARE 0
D27/0 SPARE o]
Dp28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
.D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 0
D2872 BCU PARAMETERS 0
D28/1 VERICLE CANT/ROLL 0
D28/0 AZIMUTH 0
D29/7 POINTING DEVICE BORESIGHT ANGLES (4]
D29/6 VEBICLE BORESIGHT ANGLES (o]
D29/5 SHOT DETECT (o]
D29/4 TRAVEL LOCK COMMANDS 1]
D29/3 TRAVEL LOCK DISCRETE 0
D29/2 TRACKED/VEEELED VEBICLE 0
D29/1 SPARE -0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 1
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CONFIGURATION DISCRETE
1 2

CONFIGURATION CODE: 5 . 0 i 0 b
PRIME SYSTEM: N-1009 CUCV (FAT VEHICLE)

DRU COORDINATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEHICLE BORESIGHT ANGLES: «: 0.0 mils
8: 0.0 mils
0.0 mils
POINTING DEVICE BORESIGHT ANGLES:
Orientation 1:
A: 0.0 mile
B: 0.0 mils
I: 0.0 mils
Orientation 2:
Az 0.0 mils
B: 0.0 mils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
ax: 0.0 meters
aY: 0.0 wmeters
azZ: 0.0 meters
Orientation 2 (Pointing Device):
ax: 0.0 meters
AY: 0.0 meters .
az: 0.0 pmeters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 wminutes
. ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 seconds
VMS SCALE FACTOR: 1.0
FUEL CONSUMPTION FACTOR: 0.0 microradians/km
1-2 TBRESROLD ANGLE 0.0 mils
2-1 THRT.30LD ANGLE 0.0 mils
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 0
D26/6 ORTENTATION 1 - 2 BASED ON' POINTING DEVICE PITCR/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
D27/5 SPARE 0
D27/4 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED -0
D28B/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 0
D28/1 VEHICLE CANT/ROLL 0
D28/0 AZIMUTH 0
D29/7 POINTING DEVICE BORESIGHT ANGLES 0
D29/6 VEHICLE BORESIGHT ANGLES 0
D29/5 SBOT DETECT 0
D29/4 TRAVEL LOCK COMMANDS 0
D29/3 TRAVEL LOCK DISCRETE 0
D29/2 TRACKED/VEEELED VEHICLE 0
D29/1 SPARE 0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 1
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CGl\lFI GUR,ZATIO\I gl SCIZETE
CONFI GUMTI ON CODE: 6 0 1 1 0

PRIME SYSTEM NBC RECON

DRU COCRDI NATE FRAME CODE:

Orientation 1: TBD
Orientation 2: TBD
VEH CLE BORESI GHT ANGLES: «: TBD mls
B: TBD mls
r: TBD mls
PO NTI NG DEVI CE BORESI GHT ANGLES:
Orientation 1:
A TBD m | S
B: TBD m s
r: TBD m s
Oientation 2 _
A: TBD nmils
B: TBD mls
TBD mls
ZRP OFFSET Dl STANCES:
Orientation 1 (Vehicle):
aX: TBD neters
8Y: TBD neters
8z: TBD neters
Orientation 2 (Pointing Device):
ax: 0.0 neters
aY: 0.0 neters
82: 0.0 neters
ZUPT | NTERVALS: EXCLUSI VE ZUPT MODE: TBD mi nut es
ODOVETER MODE: TBD m nut es
NORMAL ALIGN TI ME: TBD mi nut es
SHOT DETECT | NTERVAL: 0.0 seconds
VHS SCALE FACTOR: TBD
FUEL CONSUMPTI ON FACTOR: TBD mi croradi ans/ km
1-2 THRESHOLD ANGLE TBD nils
1-1 TRESHOLD ANGLE TBD mls
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK TBD
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCR/ROLL| TBD
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL| TBD
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE TBD
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE TBD
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/77 SPARE 0
D27/6 SPARE 0
D27/5 SPARE 0
D27/4 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED ' 0
D28/6 SUPPLIER RESERVED o
D28/5 SUPPLIER RESERVED 0
D2B/4& POINTING DEVICE CANT/ROLL TBD
p28/3 EXTENDED ALERT DATA ' TBD
D28/2 BCU PARAMETERS TBD
D28/1 VEHICLE CANT/ROLL TBD
D28/0 AZINUTE TBD
D29/7 POINTING DEVICE BORESIGET ANGLES TBD
D29/6 VEHICLE BQRESIGHT ANGLES TBD
D29/5 SBOT DETECT TBD
D29/4 TRAVEL LOCK COMMANDS TBD
D29/3 TRAVEL LOCK DISCRETE TBD
D29/2 TRACKED/VBEELED VEERICLE TBD
D29/1 SPARE TBD
D2%/0 ODOMETER/EXCLUSIVE ZUFT HODE TBD
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CONFI GURATI ON DI SCRETE
1 2 3 4
CONFI GURATI ON CODE: 7 0 1 1 1
PRI ME SYSTEM ETAS
DRU COORDI NATE FRAME CCDE:
Orientation 1: TBD
Oientation 2: TBD
VEH CLE BORESI GHT ANGLES: «: TBD mils
B: TBD mls
¥: TBD mls
PO NTI NG DEVI CE BORESI GHT ANGLES:
Orientation L _
A TBD m s
B: TBD mls
r: TBD mils
Orientation 2:
A TBD m s
B: TBD m s
r: TBD m s
ZRP OFFSET DI STANCES:
Orientation 1 (vehicle):
aX: TBD neters
aY: TBD neters
az: TBD neters
Orientation 2 (Pointing Device):
8X: 0.0 neters
aY: 0.0 neters
az: 0.0 neters
ZUPT | NTERVALS: EXCLUSI VE ZUPT MODE:; TBD ninutes
ODOVETER MODE: TBD m nut es

NORMAL ALIGN TI ME:
SHOT DETECT | NTERVAL:

TBD ni nut es
0.0 seconds

VWS SCALE FACTOR

TBD

FUEL CONSUMPTI ON FACTOR:

TBD m croradi ans/ km

1-2 THRESHOLD ANGLE
2-1 THRESHOLD ANGLE

TBD mls
TBD mls
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK TBD
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL| TBD
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCE/ROLL| TBD
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE TBD
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE TBD
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
D27/5 SPARE 0
D27/4 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE )
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL TBD
D28/3 EXTENDED ALERT DATA TBD
D28/2 BCU PARAMETERS TRD
D28/1 VEBICLE CANT/ROLL TBD
D28/0 AZINUTH . TBD
D29/7 POINTING DEVICE BORESIGBT ANGLES TBD
D29/6 VEHICLE BORESIGHT ANGLES TBD
D29/5 SHOT DETECT TBD
D29/4 TRAVEL LOCK COMMANDS TBD
D29/3 TRAVEL LOCK DISCRETE TBD
D29/2 TRACKED/WEEELED VEHICLE TBD
D29/1 SPARE TBD
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE TBD
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CONFIGURATION DISCRETE
1 2 3 &
CONFIGURATION CODE: B 1 0 (4] 0

PRIME SYSTEM: M-998 BMMVV (FAT VEEICLE)

DRU COORDINATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEBICLE BORESIGHT ANGLES: a: 0.0 mils
fi: 0.0 mils
v: 0.0 mils
POINTING DEVICE BORESIGHBT ANGLES:
Orientation 1:
A: 0.0 mils
B: 0.0 mils
: 0.0 mils
Orientation 2:
Az 0.0 =mils
B: 0.0 mils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
' aX: 2.36 meters
ayY: -1.26 meters
aZ: -1.10 ®meters

Orientation 2 (Pointing Device):

aX: 0.0 peters
aY: 0.0 peters
az: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 minutes
ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 seconds
VHS SCALE FACTOR: 0.0
FUEL CONSUMPTION FACTOR: 0.0 microradians/km
1-2 TBRESHOLD ANGLE . 0.0 =mils
2-1 TBRESHOLD ANGLE 0.0 mils J
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 0
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCE/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
D27/5 SPARE Y
D2774 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 0
D28/1 VEBHICLE CANT/ROLL 0
D28/0 AZINUTH 0
D29/7 POINTING DEVICE BORESIGHT ANGLES 0
D29/6 VEBICLE BORESIGHT ANGLES 0
D29/5 SBOT DETECT 0
D29/4 TRAVEL LOCK COMMANDS 0
D29/3 TRAVEL LOCK DISCRETE 0
D2¢%/2 TRACKED/VHEELED VEEICLE 0
D29/1 SPARE -0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 0
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CONFIGURATION DISCRETE

1 2 3 4
CONFIGURATION CODE: 9 ‘1 0 ] i
PRIME SYSTEH: H-100% CUCV (FAT VEBICLE)
DRU COORDINATE FRAME CODE:
Orientation 1: 00
Orientation 2: 00.
VEHICLE BORESIGHT ANGLES: -4 0.0 =mfils
g: 0.0 mils
¥: 0.0 mils
POINTING DEVICE BORESIGHBT ANGLES:
Orientation 1:
A: 0.0 mils
B: 0.0 mils
T: 0.0 =mils
Orientation 2:
A: 0.0 =mils
B: 0.0 nmils
T: 0.0 mils
ZRP OFFSET DISTANCES: .
Orientation 1 (Vehicle):
R aX: 2.15 meters
&aY: ~0.47 meters
H <0.97 nmeters
Orientation 2 (Pointing Device):
aX: 0.0 meters
aY: 0.0 meters
az: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 minutes
ODOMETER MODE: 60.0 wminutes
- NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 seconds .
VMS SCALE FACTOR: 0.0
FUEL CONSUHPTIQN FACTOR: 0.0 wmicroradians/km
1-2 THRESEOLD ANGLE 0.0 mils
2-1 THRESBOLD ANGLE 0.0 mils
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 0
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCR/ROLL 0
D26/4-3 { ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
p27/5 SPARE 0
D27/4 SPARE 0
p27/3 SPARE 0
p27/2 SPARE 0
D27/1 SPARE 0
Dp27/0 SPARE 0
p28/7 SUPPLIER RESERVED 0}
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 0
D28/1 VEEICLE CANT/ROLL 0
D28/0 AZIMUTE 0
D29/7 POINTING DEVICE BORESIGET ANGLES o]
D29/6 VEEICLE BORESIGET ANGLES 0
D29/5 SHOT DETECT (]
D29/4 TRAVEL LOCK COMMANDS o}
D29/3 TRAVEL LOCK DISCRETE o]
D29/2 TRACKED/VBEELED VEHICLE o]
D29/1 SPARE .0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 0
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CONFIGURATION DISCRETE
1 2 3 4
CONFIGURATION CODE: 10 1 [+] 1 0

PRIME SYSTEM: M-1009 CUCV (FAT VERICLE)

DRU COORDINATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEHICLE BORESIGHT ANGLES: « 0.0 =ils
8: 0.0 mils
v: 0.0 mils
POINTING DEVICE BORESIGRT ANGLES:
Orientation 1:
A: 0.0 mils
B: 0.0 mils
I 0.0 mils
Orientation 2: |
A: 0.0 mils |
B: 0.0 mils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
N ax: 2.15 meters
aY: =0.47 meters
az: ~0.97 meters
Orientation 2 (Pointing Device):
&X: 0.0 meters
aY: 0.0 meters
8Z: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 10.0 minutes
ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 seconds .
VHS SCALE FACTOR: 0.0
FUEL CONSUMPTION FACTOR: 0.0 microradians/km
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CONFI GURATI ON DEFI NI TION  FLAGS:

D26/ 7 ORI ENTATI ON 2 BASED ON TRAVEL LOCK 0
D26/ 6 ORI ENTATION 1 - 2 BASED ON PO NTING DEVI CE PI TCH RQU 0
D26/ 5 ORI ENTATION 2 - 1 BASED ON PO NTI NG DEVI CE PI TCH ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DI RECTI ON OF TRAVERSE 00
D2612-1 | ORIENTATION 2 - 1 DI RECTION OF TRAVERSE 00
D26/ 0 ORI ENTATI ON 2 BASED ON PO NTI NG DEVI CE ATTI TUDE 0
D2717 SPARE 0
D27/ 6 SPARE 0
D27/5 SPARE 0
D27/ 4 SPARE 0
D27/ 3 SPARE 0
D27/ 2 SPARE 0
D27/ 1 SPARE 0
D27/ 0 SPARE 0
D28/ 7 SUPPLI ER  RESERVED 0
D28/ 6 SUPPLI ER  RESERVED 0
D28/ 5 SUPPLI ER RESEWED 0
D28/ 4 PO NTI NG DEVI CE CANT/ ROLL 0
D28/ 3 EXTENDED ALERT DATA 0
D28/ 2 BCU PARVETERS 0
D28/ 1 VEH CLE CANT/ ROLL 0
D28/ 0 AZ| MUTH 0
D29/ 7 PO NTI NG DEVI CE BORESI GET ANGLES 0
D29/ 6 VEHI CLE BORESI GHT ANGLES 0
D29/ 5 SHOT DETECT 0
D29/ 4 TRAVEL LOCK COVMANDS 0
D29/ 3 TRAVEL LOCK DI SCRETE 0
D29/ 2 TRACK/ WHEELED VEHI CLE 0
D29/ 1 SPARE 0
D29/ 0 CDOVETER EXCLUSI VE ZUPT MODE 0
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CONFIGURATION DISCRETE
1 2 3 4
CONFIGURATION CODE: 11 1 0 i 1

PRIME SYSTEM: M-109 SELF-PROPELLED BOVITZER (FAT VEHICLE)

DRU COORDINATE FRAME CODE:
Orientation 1: 00
Orientation 2: 00

VEHICLE BORESIGHBT ANGLES: a: 0.0 mils
8: 0.0 mils
¥: 0.0 mils

POINTING DEVICE BORESIGHT ANGLES:

Orientation 1:
A: 0.0 mils
B: 88.9 mils
I: 0.0 mils
Orientation 2:
A: 0.0 wils
B: 88.9 mils
T: 0.0 mils
ZRP OFFSET DISTANCES: '
Orientation 1 (Vehicle):

. AX: 3.1 nmeters
ayY: ~2.1 meters
az: -2.2 meters

Orientation 2 (Pointing Device):
AX: 0.0 meters
aY: 0.0 meters
az: 0.0 meters

ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 10.0 minutes

ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes

SHOT DETECT INTERVAL: 3.0 seconds

VMS SCALE PACTOR: 1.0

FUEL CONSUMPTION FACTOR: -9.3 microradians/km

2-1 TERESROLD ANGLE 0.0 mils
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D26/7 ORIENTATION 2 BASED ON TRAVEL Lc‘x:x 1
D26/6 ORTENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 } ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE 0
D27/6 SPARE 0
D27/5 SPARE 0
D27/4 SPARE 0
D27/3 SPARE o
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED o
D28/4 POINTING DEVICE CANT/ROLL o
D28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 0
D28/1 VEEICLE CANT/ROLL o
D28/0 AZIMUTH 0
D29/7 POINTING DEVICE BORESIGHRT ANGLES o
D29/6 VEBICLE BORESIGHET ANGLES 0
D29/5 SHOT DETECT 1
D29/4 TRAVEL LOCK COMMANDS 1
D29/3 TRAVEL LOCK DISCRETE 0
D29/2 TRACKED/VHEELED VEEICLE 1
D29/1 SPARE - 0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 1
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CONFIGURATION DISCRETE
.1 2 3 &
CONFIGURATION CODE: 12 i 1 (4] [}

DRU COORDINATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEHICLE BORESIGET ANGCLES «: 0.0 mils
$: 0.0 =mils
Y: 0.0 mils
~
POINTING DEVICE BORESIGHT ANGLES:
Orientation 1:
A: 0.0 mils
B: 0.0 mils
I: 0.0 mils
Orientation 2:
A: 0.0 mils
B: 0.0 =ils
T: 0.0 mils
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):

: aX: 0.0 meters
aY: 0.0 meters
az: 0.0 meters

Orientation 2 (Pointing Device):
aX: 0.0 meters
81 0.0 meters
az: 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT MODE: 4.0 minutes
ODOMETER MODE: 60.0 minutes
NORMAL ALIGN TIME: 15.0 minutes
SHOT DETECT INTERVAL: 0.0 seconds
VMS SCALE FACTOR: 0.0
FUEL CONSUMPTION FACTOR: 0.0 microradians/km
1-2 THRESHOLD ANGLE 0.0 mils
2-1 THRESHOLD ANGLE 0.0 mils
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CONFIGURATION DEFINITION FLAGS:

ORIENTATION 2 BASED ON TRAVEL LOCK

D26/7 0
D26/6 ORIENTATION 1 - 2 BASED ON ‘POINTING DEVICE PITCE/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
026/2-1 | ORIENTATION 2 - } DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE )
D27/6 SPARE 0
D27/5 SPARE 0
D21/4 SPARE 0
D27/3 SPARE 0
D27/2 SPARE 0
Dp27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED 0
D28/4 POINTING DEVICE CANT/ROLL 0
Dp28/3 EXTENDED ALERT DATA 0
D28/2 BCU PARAMETERS 0
D28/1 VEHICLE CANT/ROLL 0
D28/0 AZIMUTH 0
D29/7 POINTING DEVICE BORESIGHT ANGLES 0
D29/6 VEHICLE BORESIGHT ANGLES 0
D29/5 SHOT DETECT 0
D29/4 TRAVEL LOCK COMMANDS 0
D29/3 TRAVEL LOCK DISCRETE 0
D29/2 TRACKED/VEEELED VEHICLE 0
D29/1 SPARE 0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE 0
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CONFIGURATION DISCRETE
12 3 4
CONFIGURATION CODE: 13 1 i 0 i
PRIME SYSTEM: AS~90 SELF-PROPELLED ROVITZER
DRU COORDINATE FRAME CODE:
Orientation 1: TBD
Orientation 2: TBD
VEHICLE BORESIGHT ANGLES: «: TBD mils
B: TBD wmils
r: TBD =mils
POINTING DEVICE BORESIGET ANGLES:
Orientation 1:
A: TBD mils
B: TBD nmils
I: TBD mils
Orientation 2: ‘
A: TBD mils h |
B: TBD mils
B I: TBD ails
ZRP OFFSET DISTANCES:
Orientation 1 (Vehicle):
. aX: TBD meters
aY: TBD wmeters
az: TBD meters
Orientation 2 (Pointing Device):
X 0.0 meters i
a7: 0.0 meters
J.VA] 0.0 meters
ZUPT INTERVALS: EXCLUSIVE ZUPT KODE: TBD minutes
ODOMETER MODE: TBD minutes
NORMAL ALIGN TIME: TBD minutes
SHOT DETECT INTERVAL: TBD seconds )
VHS SCALE FACTOR: TBD
FUEL CONSUMPTION FACTOR: TBD microradians/km
1-2 THRRESHOLD ANGLE TBD nmils h
2-1 THRESHOLD ANGLE TBD mils 9
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK TBD
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCR/ROLL| TBD
D26/5 ORIENTATION 2 — 1 BASED ON POINTING DEVICE PITCH/ROLL| TBD
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE TBD
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE TBD
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
027/7 SPARE 0
D27/6 SPARE 0
p27/5 SPARE o
D27/4 SPARE 0
D27/3 SPARE 0
p27/2 SPARE 0
D27/1 SPARE 0
D2770 SPARE 0
D28/7 SUPPLIER RESERVED 0
D28/6 SUPPLIER RESERVED )
D28/5 SUPPLIER RESERVED : 0
D28/4 POINTING DEVICE CANT/ROLL TBD
D28/3 EXTENDED ALERT DATA - - TBD
p28/2 BCU PARAMETERS TBD
D28/1 VEHICLE CANT/ROLL TBD
D28/0 AZIMUTE TBD
p29/7 POINTING DEVICE BORESIGHT ANGLES TBD
D29/6 VEBICLE BORESIGHT ANGLES TBD
p29/5 SBOT DETECT TBD
D29/4 TRAVEL LOCK COHMANDS TBD
D29/3 TRAVEL LOCK DISCRETE TED
D29/2 TRACKED/VHEELED VEBICLE TBD
D29/1 SPARE TBD
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE TBD
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CONFI GURATI ON DI SCRETE

1 2 3 4

CONFI GURATI ON CODE: 14 1 1 1 0

PRIME SYSTEM  WARRI OR OBSERVATI ON PCST VEHI CLE

DRU COORDI NATE FRAME CODE:

Orientation 1: 00
Orientation 2: 00
VEH CLE BORESI GHT ANGLES: a: 0.0 nils
8: 0.0 mls
¥: 0.0 mls
PO NTI NG DEVI CE BORESI GHT ANGLES:
Orientation 1:
A 0.0 mls
B: 0.0 mls
r: 0.0 mls
Orientation 2
A 0.0 mls
B: 0.0 mls
r: 0.0 mls
ZRP OFFSET DI STANCES:
Orientation 1 (Vehicle):
aX: 0.0 neters
aY: 0.0 neters
Oz 0.0 meters
Orientation 2 (Pointing Device).:
aX: 0.0 neters
ayY: 0.0 neters
az: 0.0 neters
ZUPT | NTERVALS: EXCLUSI VE ZUPT MODE: 6.0 mnutes
ODOVETER MODE: 60.0 m nutes
NORMAL ALI GN TI ME: 13.0 m nutes
SHOT DETECT | NTERVAL: 0.0. seconds
VM5 SCALE FACTOR 1.0
FUEL CONSUMPTI ON FACTOR: 0.0 microradi ans/ km
1-2 THRESHOLD ANGLE 0.0 mls
2-1 THRESHOLD ANGLE 0.0 mls
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CONFIGURATION DEFINITION FLAGS:

D26/7 ORIENTATION 2 BASED ON TRAVEL LOCK 0
D26/6 ORIENTATION 1 - 2 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/5 ORIENTATION 2 - 1 BASED ON POINTING DEVICE PITCH/ROLL 0
D26/4-3 | ORIENTATION 1 - 2 DIRECTION OF TRAVERSE 00
D26/2-1 | ORIENTATION 2 - 1 DIRECTION OF TRAVERSE 00
D26/0 ORIENTATION 2 BASED ON POINTING DEVICE ATTITUDE 0
D27/7 SPARE o}
02776 SPARE 0
D27/5 SPARE )
D27/4 SPARE 0
D27/73 SPARE 0
D27/2 SPARE 0
D27/1 SPARE 0
D27/0 SPARE 0
D28/7 SUPPLIER RESERVED )
D28/6 SUPPLIER RESERVED 0
D28/5 SUPPLIER RESERVED )
D28/4 POINTING DEVICE CANT/ROLL 0
D28/3 EXTENDED ALERT DATA 1
D28/2 BCU PARAMETERS 0
D28/1 VEHICLE CANT/ROLL 0
D28/0 AZIMUTE 0
D29/7 POINTING DEVICE BORESIGHT ANGLES o}
D29/6 VEHICLE BORESIGET ANGLES 0
D29/5 SBOT DETECT 0
D29/4 TRAVEL LOCK COMMANDS 0
D29/3 TRAVEL LOCK DISCRETE 0
D29/2 TRACKED/VBEELED VEHICLE 1
D29/1 SPARE 0
D29/0 ODOMETER/EXCLUSIVE ZUPT MODE -1
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CONFI GURATI ON DI SCRETE
1 2 3 4

CONFI GURATI ON CCDE: 15 1 1 1 1

DES| GNATES CONFI GURATI ON DATA TO BE SUPPLI ED USI NG AN ACCEPT
CONFI GURATI ON DATA COMMAND.
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PSD - G SQ PER HZ

MAPS ON M109

THRESHOLD VALUE =

VO1

.0038

0.3500

8:48881

0.0600 -
0.0350

0.0100
0.0075 +

0.0050 -

R ———

0.0025 -

BREAKPOINTS
FREQ PSD VALUE

5 .0038
24 .0038
24 2179
30 .2179
30 .0038
48 .0038
A8 1110
60 1110
60 .0038
72 0038
72 1112
90 0112
90 .0038

500 .0038

1 LI} V

10 0 O 0. O

v

] L]

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 VO1

TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL, G 1.80
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

3.0 . 21790 17.6
zzlg 8 gg 8 6.0 - 11100 14.7
72.0 90. 0 9.0 101120 47
FLOOR VALUES
5.0 500. 0 495.0 .00380

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SWEEPS AVERAGES

9
11
12
15
18
20
20
20
20
20

[EN
FNNWPRUOIOY 100 WO

*** USE 9 WEEPS AND 11 AVEraGES PER LOQp ****
*** SET CONTROL WNDOW TO 20 DB ***
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R HZ

- G SQ Pt

PSD

'aY N VK NaYe \ /MM
MAPS UN MIUY \ AV Y4
THRESHOLD VALUE = .0038

BREAKPOINTS
FREQ PSD VALUE

0.3500 + .5 .0038

36 .0038 =

36" 2967

42 .2967

42 .0038
2. 1000 - 72 .0038
0:0850- 72 0071
0.0600 - B4 0071

84 10038

126 0157

126 .0038

500 .0038 n
0.0075 -
0.0050 ~ rl I I

—————venvesni hosssd §
0.0025
! T T I | Y
1° VR R © P

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 VO2
TEST TIME, MNUTES: 54.0 DELTA F, HZ 1.0 OVERALL RM5, G 1.70
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOCR

36.0 42.0 3.0 . 29670 18.9
72.0 84.0 6.0 . 00710 2.7
108.0 126.0 9.0 . 01570 6.2
FLOOR VALUES
5.0 500.0 495.0 . 00380
ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERAGES
10 9
9 11
8 12
7 15
6 18
5 20
4 20
3 20
2 20
3 20

¥*** USE 9 WEEPS AND 11 AVERAGES PER LOOP ****
*** SET CONTROL W NDOW TO 20 DB ***
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PER HZ

PSD - G sSQ

MAPS ON M109 VO3

THRESHOLD VALUE = .0044
BREAKPOINTS
FREQ PSD VALUE
0.3500 - 5 0044 °
48 0044
48 2279
60 2279
. . 60 .0044
T
' 96 0355
. 120 0355
003504 4120 10044
144 0044
144 0490
1 180 .0490
000l 180 10044
) 500 0044
00050 - "~} b L
0.0025 -
Y T Y G £ T
10 20 PO 0 \00 .500

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 VO3
TEST TIME, M NUTES; 54.0 DELTA F, HZ: 1.0 OVERALL RM5, G 2.17

START FREQ END FREQ BAND WIDTH PSD VALUE DB RE FLOOR

48.0 60.0 6.0 .22790 17.1
96.0 120.0 12.0 .03550 9.1
144.0 180.0 18.0 . 04900 10.5

FLOOR VALUES
5.0 500.0 495.0 . 00440

PrART T MIIMBER AT CUTEPC AND NIIM
1%~ \ 2 3 54 b o L )

1
FuaN wia > s ¥ &SNSt

SVEEPS AVERAGES
10 2
S 3
8 4
7 5
6 7
5 9
& 12
3 18 *
2 20
1 )

*** USE 4 SWEEPS AND 12 AVERAGES PER LOOP ****
*** SET CONTROL WNDOW TO 20 DB ***
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PSD — G SQ P&R HZ

MAPS ON M109 V04

THRESHOLD VALUE = .0047

0.3500

84856

0.0600 -
0.0350 -

0.0100 +
0.0075 ~

0.0050 -

0.0025 -

BREAKPOINTS
FREQ PSD VALUE

5 .0047 -
66 0047
66 .4500
84 .4500
84 0047
132 .0047
132 0565
168 .0565
168 .0047
198 .0047
423 0624
252 .0624
500 10047
——————,————————— “

| L} ) ¥ 1
01\) .,G bﬁ b() l\0\‘)

FREQUENCY - HERTZ
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NARROWV BAND RANDOM ON RANDOM RATE PROGRAM

MAPS ON MLO9 V04
TEST TIME, MNUTES. 54.0 DELTA F, HZ: 1.0 OVERALL RVB, G 2.97
START FREQ  END FREQ  BAD WDTH  PSD VALLE DB RE FLOR
84. 0

9.0 . 45000 19.8
66. 0 19.8
168. 0 18.0 . 05650 .
%S%% 252.0 27.0 . 06240 11.2
FLOOR VALUES
5.0 500. 0 495.0 . 00470

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SV\EEPS AVERAGES

~NB~owrho—

11
18
20

P NWRA~OIO N0

*** USE 3 SWEEPS AND 11 AVERAGES PER LOOP ****
*** SET CONTROL W NDOW TO 25 DB ***
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Z1¥3H - AON3IND3YJ

& R @ o ot
n 1 1 1 g - 3

L 2000

P ] Iillllil
1 [ L 5000
8¢00° wwm 900'0
8£00° - 800
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 VOS5
TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RHS, G 2.32
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

90.0 120.0 15.0 10790 14.5
180.0 240.0 30.0 . 05480 11.6
270.0 360. 0 45.0 . 01290 5.3

FLOOR VALUES
5.0 500.0 495.0 . 00380

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP

SVEEPS AVERAGES
4 2
3 4
2 9
1 20

*** USE_2 SWEEPS AND 9 AVERAGES PER LOCP ****
*** SET CONTROL WNDOW TO 20 DB ***
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Z1¥3H - ADN3INO3YJ

o R ® o ol
J1 Il [ [ 1 [l nOOOO
L ———————— e ] _ jl ]
6000’ 00§
6000° ozi
T U .
6000° 96 000
6000’ 06
0200° 06
0200’ 47 - 00100
6000° L
6000’ 09
6000° 09
6000° 8"
6000’ or
6000° of
600° ot
6v00° [ 24
6000° [ 24
6000’ $
VA 0S4 O3WJ - 0090°0
SINIOdNYINE
00010

6000° = 3INIVA QIOHSIYHL

101

60l NO

SdVI

ZH ¥3d OS 9 - asd
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nARRov BAND RANDOM ON RANDOM SWEEPRATE PROGRAM
MAPS ON M09 TO1
TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RV5, G 1.24
START FI'W EUD FREQ BAND W DTH PSD VALUE DB RE FLOCR

24.0 30.0 3.0 , 00490 7.4
48.0 60.0 6.0 . 00091 0
72.0 90.0 9.0 . 00200 3.5
96.0 120.0 12. . 09050 20.0
FLOOR VALUES
5.0 500.0 495.0 . 00090

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP

SVEEPS AVERAGES
10 5
9 7
8 8
7 10
6 12
5 16
4 20
3 20
2 20
1 20

*** USE 7 SWEEPS AND 10 AVERAGES PER LOCP ****
**+ SET CONTROL WNDOW TO 25 DB ***
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- G SQ PER HZ

PSD

TUDLCCLNIN VALID o= nnNnNa
FTINLIOTITIVLWY YTARALUVL — A VAVAV B 4
1.0000
BREAKPOINTS
FREQ  PSD VALUE
5 .0009
3% 0083 -
42 0083 N
44 UUUY
0.1000 72 .0009
7 10033 ,
86 .0009
86 0009
TW JNTD
100 0013
126 0009
0.0100 U X111
' 134 1810 ™
168 0009
168 .0009
300 0009 n
0.0001 ' ' 1
10 »0 50 %0 \00 ,500 ‘.300

FREQUENCY - HERTZ
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NARROWV BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 TO2.

TEST TIME, MNUTES: 54.0 DELTA F, HZ 1.0 OVERALL RV, G 1.63
START FREQ END FREQ ~ BAND WDTH PSDOX%(L)JE DB Rg 6FLwQ
42.0 3.0 . .
?g 8 84.0 6.0 . 00330 ? g
108. 0 126.0 9.0 . 00130 L8
144.0 168.0 12.0 . 18100 .
FLOOR VALUES
5.0 500. 0 495. 0 00090

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERAGES

5
10 )
10
12
16
20
20
20
20
20

R rDw ooy 100 ©

*** USE 7 SWEEPS AND 10 AVERAGES PER LOOP ****
*** SET CONTROL WNDON TO 25 DB ***
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Z143H - ADN3NO3YJ

o Ot ® @ o ob
— .wnmnnnn e ey 1000
1100° 00
220 ore
T 261 r010°0
L100° 261
1100° 081
9500° 081
9500° ri
1100° 24
1100’ 114
800 96
1100’ 96 ~001°0
1100’ 09
6900° 09
6900° 8y
* 1100 8y
1100° s
INVYA QSd 034
L1I00" = 3NIVA QI0HSIYHL

0L B60lAN NO SdVN

asd
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 TO3
TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RM5, G 2.48
START FREQ END FREQ BAND W DTH PSD VALVE DB RE FLOOR

48*0 60.0 6.0 . 00690 8.0
96.0 120.0 12.0 . 00780 8.5
144.0 180.0 18.0 . 00S60 7.1
192.0 240. 00 24.0 . 22720 23.2
FLOOR VALUES
5.0 500.0 495.0 . 00110

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP

VEEPS AVERACGES
9 1
8 1
7 2
6 4
5 5
4 8
3 12
2 20
1 20

*** USE 3 SWEEPS AND 12 AVERAGES PER LOOP ****
**+ SET CONTROL W NDOW TO 25 DB ***
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PSO — G SQ PER HZ

APS ON M109 T04

VYT W et L} v 1 v

THRESHOLD VALUE = .0012

1.000 -
FREQ PSD VALUE
5 .0012
66 .0012
66 .0176
84 .0176
152 '801%
] .001
0.100 132 .0036
168 5036
168 0012
198 .0012
198 .0033
282 0011
252 .0012
o
0.010- 336 2172
336 .0012
500 .0012
0.001 | T T | B |
20 00 O OO

FREQUENCY -~ HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAX
MAPS ON MLO9 TO4
TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RM5, G 2.94
START FREQ END FREQ BANDgV\(V) DTH PSD VALUE DB RE FLOOR

66.0 84.0 : . 01760 11.
132.0 168.0 18.0 . 00360 4.8
198.0 252.0 27.0 . 00330 4.4
264.0 336.0 36.0 . 21720 22.6

FLOOR VALUES
5.0 500.0 495.0 . 00120

ACCEPTABLE NUMBER OF WEEPS AND NUMBER OF AVERAGES PER LOCP

SVEEEPS AVERAGES
6 1
5 2
Text 4
; 7
2 12
1 20

*** USE 2 SWEEPS AND 12 AVERAGES PER LOOP *****

*** SET CONTROL W NDOW TO 25 DB ***
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PSD - G SQ PER HZ

FREQUENCY ~ HERTZ

0900 - BREAKPOINTS
0700 FREQ PSD VALUE
0500 - - am s
9 ULV Z
90 0012
.0300 4 90 .0215
120 .0215
120 .0012 —
180 .0012
180 .0049
0100 %40 0049
0100 40 .0012
00841 500 0012
0064 -
.0044 -
.0024 4
T | J v | | ¥
° 0L O w° «°
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 TO5

TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RM5, G 1.00
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

90.0 120.0 15.0 . 02150

180.0 240.0 30.0 . 00490
FLOOR VALUES

5.0 500.0 495.0 . 00120

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP

SVEEPS AVERAGES
7 1
6 2
5 3
4 5
3 9
2 16
1 20

¥** USE 2 SWEEPS AND 16 AVERAGES PER LOOP ****
¥** SET CONTROL WNDOW TO 20 DB ***
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Z143H - ADN3INO3Y4
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NARROW BAND RANDOM ON RANDOM RATE PROGRAM
MAPS ON MLO9 LO1

TEST TIME, MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RVM5, G 1.25
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOCR

30.0 3.0 - 04670 17.2
4213 8 60. 0 6.0 . 00430 6. 8
72. 0 90. 0 9.0 10860 20. 8
FLOOR VALUES
5.0 500.0 495.0 . 00090

ACCEPTBALE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SVEEPS AVERAGES

10 9
11
12

—Nwksooioy—Jo©
N
o

¥*** USE 9 SWEEPS AND 11 AVERAGES PER LOOP ****
*** SET CONTROL W NDOW TO 25 DB ***
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NARROv BAND RANDOM ON RANDOM SWEEP RATE PROGRAM

MAPS ON MLO9 LOZ2.
TEST TIRE, TIME 54.0 DELTA F, HZ: 1.0 OVERALL RM5, G .74

STéFéTO FREQ El}l{D2 FOREQ BAND W DTH PSD VALUE DB RE FLOOR

3.0 . 02730
72.0 84.0 6.0 . 00540 2?]3

FLOOR VALUES

>0 500.0 495. 0 100090
ACCEPTABLE NUVBER CF SVEEPS AND NUVBER CF AVERAGES PER LOOP

SVEEPS AVERAGES

10 16
18
20
20
20
20
20
20
20
20

*** USE 10 SVEEPS AND 16 AVERACGES PER LOOP ****

RPNWPAPOIOONOO

*** SET CONTROL W NDOW TO 20 DB ***

261



Downloaded from http://www.everyspec.com

M L-D 70789A (AR
APPENDI X G
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 LO3.

TEST TIME. MNUTES: 54.0 DELTA F, HZ: 1.0 OVERALL RHS, G 3.09
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

48.0 60. 0 6.0 . 02520 13.6
96.0 120.0 12.0 . 00330 4.8
144.0 180.0 18.0 . 17800 22.1
192.0 240.0 24.0 . 23530 23.3
FLOOR VALUES
5.0 500.0 495.0 . 00120

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERAGES

9 1
8 1
7 2
6 4
5 5
4 8
3 12
2 20
1 20

*** USE 3 SWEEPS AND 12 AVERAGES PER LOOP ****
*** SET CONTROL W NDOW TO 25 DB ***
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PSD - G $Q PER HZ

-
-«
-
-
-

THRESHOLD VALUE = .0014
1.000
BREAKPOINTS
FREQ  PSD VALUE
5 0014
66 0014
©6 0§27
84 0927
84 0014
0.100 132 0014
132 0027
c'nn _nnz-,'
168 10014
198 0014
198 1589
252 .1689
252 0014
264 0014
0.0104 264 .3077
336 3077
336 0014
500 0014
||| ]
0.001 leemm———] ] Ll M
-0

-ﬂ 4“ 'y - 'n A(\A“\m l\n (\ o
rFACALICMAY . UrDTY
FrRCYVERNVE = Lnig
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NARRON BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 M4
TEST TIME, MNUTES: 54.0 DELTA F, HZ 1.0 OVERALL RVB, G 4.13
START FREQ END FREQ  BAND WDTH  PSD VALUE DB RE FLOR

66. 0 84.0 9.0 .09270 18.2
132.0 168.0 18.0 . 00270 2.9
198.0 252.0 27.0 . 16890 20. 8
264.0 336.0 36.0 . 30770 23.4

FLOOR VALUES
5.0 500.0 495.0 . 00140

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP

SVEEPS AVERACGES
6 1
5 2
4 4
3 7
2 12
1 20

¥*** USE 2 SWEEPS AND 12 AVERAGES PER LOOP ****
*** SET CONTROL W NDOW TO 25 DB ***
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PSD - G SQ PER HZ

A 4 A P\ o~

MAFS UN M10Y LUS
THRESHOLD VALUE = .0011
1.000 —
BREAKPOINTS
FREQ  PSD VALUE
5 0011
90 0011
90 .0250
120 0250
120 0011
0.100 - 180 .0011
132 .0027
240 G027
240 .0011
270 .0011
270 .2107
360 .2107
360 0011
500 0011
0.010 -
M— s e— L
0,001 e
0 ° 0 20 D 01000 a®  ° PP

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 LO5
TEST TIME, MNUTES 54.0 DELTA F, HZ: 1.0 OVERALL MS, G 3.22
START FREQ  END FREQ  BAND WDTH  PSD VALULE DB RE FLOOR

90.0 120.0 15.0 . 02500 13.6
180.0 240.0 30.0 . 00270 3.9
270.0 360.0 45.0 . 21070 22.9

FLOOR VALUES
5.0 500.0 495.0 . 00110

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SWEEPS AVERAGES

4 2
3 4
2 9
1 20

*¥+ USE 2 SWEEPS AND 9 AVERAGES PER LOOP ****
*** SET CONTROL WNDOW TO 25 DB ***
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PSD - G SQ PER HZ

MAPS ON M109 AVE DATA VOt

FLOOR LEVEL = .00143

0.100
BREAKPOINTS —
FREQ  PSD VALUE
5 00143
24 00143
24 107972
36 07972
36 00143
48 00143
48 100950
7 .00950
N
0014
0.010 4 73 100232
108 .00232
108 00143
500 00143
0.001 . .
10 , 100

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 AVE DATA PHASE V01

TEST TIME, MNUTES: 12.0. DELTA F, HZ: 1.0 OVERALL RHS, G 1.14
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

24.0 36.0 6.0 .07972 17.5
48.0 72.0 12.0 . 00950 6.2
72.0 108.0 18.0 . 00232 2.1
FLOOR VALUES
5.0 500. 0 495.0 . 00143

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SVEEPS AVERAGES

2 3
1 11
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G SQ PER HZ

PSD -

MADC N 'aYe AV/IC PMNATA \INnN
IR O UVIN VMTIUY AYL UAIA YU/Z
FLOOR LEVEL = .00118
0.100
___ BREAKPOINTS
TREO PSD VALUL
] 00118

42 .00118

42 01025

48 01025

48 00118

8 ooiis

-2 ] VI

%6 00511

9% 00118

126 .00118

126 00132

144 00132
0.010 4 144 00118 oy

188 ooie

192 100245

192 .00118

210 00118 p—

20 00430 -

240 00118

500 .00118

ﬂ
I ted L
0.001 r T
10 100

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
HAPS ON M09 AVE PHASE V02

TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RHS, G .84

START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR
42.0 48.0 3.0 . 01025 9.4
84.0 96.0 6.0 .00s12 6.4

126.0 144.0 9.0 . 00132 )
168.0 240.0 12.0 . 00245 3.2
210.0 240.0 15.0 | 00430 5.6
FLOOR VALUZS
5.0 500.0 495.0 . 00118

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERAGES

3 1
2 4
1 14

4 SET CALIBRATION TO 500 MW/ G ***
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NARROW BAND RANDOM ON RANDOM RATE PROGRAM
MAPS ON MLO9 AVE PHASE V03
TEST TIME, M NUTES: 12.0 DEKTA F, HZ: 1.0 OVERALL RM5,. G 1.42

START FREQ END FREQ BAND VIDTH PSD VALUE DB RE FLOOR

54.0 72.0 9.0 06447 15.9
108.0 144.0 18.0 -00617 3.7
162.0 216.0 27.0 .01483 9.5
216.0 288.0 36.0 .00700 6.2

FLOOR VALUES
5.0 500.0 495.0 .00167

ACCEPTABLE NUMBER OF SVEEPS AND NUMBER OF AVERAGES PER LOOP
SWEEPS AVERAGES
1 3

*¥+ SET CONTROL WNDOW TO 20 DB ***
*** PEAK G VALUE EXPECTED: 6 SET CALIBRATION TO 500 M/ ***
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HZ

G SQ PER

PSD

0.100

BREAKPOINTS

FREQ PSC VALUL

5 .00169

78 00169 “

78 06583

96 06581

96 .00169

156 00169

156 .O0BZ1

192 .00821

192 00169
0.010 - 234 00169

234 .00465

288 -00465

2088 00169

500 .00169

e I Uy S—
0.001 ' ] [ | v 7 1T 1177 ¥ Y T
\O 1% WO W0 HP 10%(\9(\‘()0 a0 ‘500 .pﬁ ‘300
FRDrALIrAIAY LirmaTe
FREWYUCLINULE = NEKIL
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON M09 AVE PHASE V04
TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RM5, G 1.27
START FREQ END FREQ BAND WDTH PSD VALUE DB RE FLOCR

78.0 96.0 9.0 . 06583 15.9
156.0 192.0 18.0 . 00821 6.9
234.0 288.0 27.0 . 00465 4.4

FLOOR VALUES
5.0 500.0 495.0 . 00169
ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERACGES
1 5

6 SET CALIBRATION TO 500 HV/ G ***
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G SQ PER HZ

PSD

MAPS ON M109

FLOOR LEVEL = .00144

AVE DATA V0S5

FREQUENCY - HERTZ

.010
.009 4 BREAKPOINTS
.008 FREQ PSD VALUE
.007 4 5 00144
102 00144
-006 ~ }gg .00989
.00989
.005 A 120 00144
%04 00144
] 04 .00966
004 240 100966
240 .00144
306 00144
.003 306 .00274
360 00274
360 00144
500 00144
.002 -
.001 T T T | B BN N s | T T Y
\0 1'0' 40 10 OO 105%&)0 ,100 300 KoM ‘.)00
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON K109 AVE PHASE V05
TEST TIME, MNUTES: 12.0 DELTA F, HZ 1.0 OVERALL RHS, G .99
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR

102.0 120.0 9.0 . 00989 8.4
204.0 240.0 18.0 . 00966 8.3
306.0 360.0 27.0 . 00274 2.B
FLOOR VALUES
5.0 500.0 495.0 . 00144

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SVEEPS AVERAGES
1 5

*¥+ SET CONTROL WNDOW TO 20 DB ***
*** PEAK G VALUE EXPECTED: 5 SET CALIBRATION TO 500 MV/G ***
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 AVE PHASE LO1
TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RM5, C .50

START FREQ END FREQ BAND VIDTH PSD VALUE DB RE FLOOR

24.0 36.0 6.0 .01273 15.9
48.0 72.0 12.0 .00128 5.9
FLOOR VALURS
5.0 500.0 495.0 .00033
ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LooP
SVEEPS AVERAGES
4 b
3 3
2 7
1 18

*** USE 2 SWEEPS AND 7 AVERAGES PER LOOP ***
*¥+ SET CONTROL WNDOW TO 20 DB ***

*** PEAK G VALUE EXPECTED: 3 SET CALI BRATION TO 500 MV/ G ***
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NARROW BAND RANDOM OR RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 AVE PHASE L0O2
TEST TIME, MNUTES: 12.0 DELTA F: HzZ: 1.0 OVERALL RM5, G .43

START FREQ END FREQ BAND VIDTH PSD VALUE DB RE FLOOR

42. 48.0 3.0 .00666 13.0
B:.g 96.0 6.0 .00103 4.9
FLOOR VALUES
5.0 500.0 495.0 .00033
ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOOP
SVEEPS AVERAGES

8 1

7 2

6 3

5 4

4 7

3 11

2 18

1 20

*** USE 3 SWEEPS ANS 11 AVERAGES PER LOOP ***
*** SET CONTROL W NDOW TO 20 DB ***

*** PEAK G VALUE EXPECTED: 2 SET CALI BRATION TO 500 MV/ G ***
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PSD — G SQ PER HZ

MAPS ON M109

FLOOR LEVEL = .00043

AVE DATA LO3

.0100 -
FREQ PSD VALUE
5 .00043
54 -00043
54 ,00241
66 .00241
66 .00043
108 .00043
108 .00050
13% .0005
1 .0004
1g§ .00043
1 .00043
~0010+ 198 100043
198 .00043
216 .00043
216 .00117
264 -W"Tww \J_
264 .00043
500 00043
0001 T T Y ™1 TrTrirry T T T
\0 ° 0 a0 0 0101 O a0 A0 PP

FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON MLO9 AVE PHASE LO3
TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RM5, G .49

START FREQ END FREQ BAND VIDTH PSD VALUE DB RE FLOOR
54.0 66.0 6.0 .00241 7.5
108.0 132.0 12.0 . 00050 .7
162.0 198.0 18.0 .00043 0.0
216.0 264.0 24.0 .00117 4.3
FYLOOR VALUES
5.0 500.0 495.0 .00043

ACCEPTABLE NUMBER OF SVEEPS AND NUMBER OF AVERAGES PER LOOP

SVEEPS AVERAGES
2 . 1
1 -7

*¥+ SET CONTROL WNDOW TO 20 DB ***
*** PEAK G VALUE EXPECTED: 3 SET CALIBRATI ON TO 500 M/ G ***
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- G SQ PER HZ

PSD

MAPS ON M109

AVE DATA LO4

FLOOR LEVEL = .00051
0.1000
BREAKPOINTS
FREQ PSO VALUE
5 00051
72 00051
72 01938 ey
s i
4 0 1
0.0100 -~ 144 00051
144 00072
168 00072
168 00051
500 00051
0.0010
0.0001 T T Y T T T T T
\0 1° P 10 D H10K0 @ 0 O
FREQUENCY - HERTZ
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NARROW BAND RANDOM ON RANDOM SWEEP PROGRAM
HAPS ON M09 AVE PHASE LO4

TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RM5, G .61
START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOCR

72.0 84.0 6.0 . 01938 15.8
144.0 168.0 12.0 . 00072 1.5
FLOOR VALUES
5.0 500.0 495.0 . 00051

ACCEPTABLE NUMBER OF SWEEPS AND NUMBER OF AVERAGES PER LOCP
SVEEPS AVERAGES

— N w
0 O —

1

* k%

USE 2 SWEEPS AND 7 AVERAGES PER LOOP ***

* %%

SET CONTROL W NDOW TO 20 DB***
*** PEAK G VALUE EXPECTED: 3 SET CALI BRATION TO 500 MV/ G ***
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G $Q PER HZ

PSD -

MAPS ON M109
FLOOR LEVEL = .00041

AVE DATA LOS

FREQUENCY - HERTZ

0100 :
BREAKPOINTS
FREQ PSD VALUE
5 .00041
90 00041
90 .00337
120 00337 "
120 .00041
180 00041
180 .00056
240 00056
240 00041
0010 270 00041
270 .00045
380 00045
300 00041 —
. 41
L H—
.0001 T T T | S I Rane mt Ean m § T T Y
\\ ° P 10 0 ¢010a%0 BTN VIR VBN
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NARROW BAND RANDOM ON RANDOM SWEEP RATE PROGRAM
MAPS ON M09 AVE PHASE LO5
TEST TEST TIME, MNUTES: 12.0 DELTA F, HZ: 1.0 OVERALL RM5, G .50

START FREQ END FREQ BAND W DTH PSD VALUE DB RE FLOOR
90.0 120.0 15.0 . 00337 9.1
180.0 240.0 30.0 . 00056 1.4
270.0 360.0 45.0 . 00045 4
FLOOR VALUES
5.0 500.0 495.0 . 00041

ACCEPTABLE NUMBER OF SW/EEPS AND NUMBER OF AVERAGES PER LOOP
SVEEPS AVERAGES
1 1

*** SET CONTROL W NDOW TO 20 DB ***
*** PEAK G VALUE EXPECTED: 3 SET CALIBRATION TO 500 M// G ***
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PSD - G $SQ PER HZ

MAPS ON CUCV VERT AVE DATA ONLY EX FACTR = 1.0

RMS = 1.76
1.0000
|
0.1000 A M
A\ |
V \ i
\ w o LN
v-uIou N\ Y\ / Inn
™\ ~N I
N/ N4 \itl 4yl
— VV ¥ |
IR |
|
PRt © o © D e H0IP O P P

FREQUENCY — HERTZ

LIRAYSE - A A SR AR ) Ve
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0001
0003

F Y VYN

0005

0007
0008

0010

NN 1
VVJVid

0012
0013
0014
0015
0016
0017
0018

0019

0020

W

0021
0022

0023 -

0024
0025
0026
0027

0028

on20
Ve

0030
0031
0032
0033
0034

0035
0036

v

0037

~anon
UV20

0039
0040
0041
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MAPS ON CUCV VERT.

39 NUMBER OF BREAK POINTS
5.00 .02950
7.00 .06699
8.00 .03101
9.00 . 00941
12.00 . 00446
13.00 .00558
19.00 -00139
26.00 .00139
30.00 .00265
36.00 .00357
42.00 .00285
47.00 . 00469
51.00 -00414
57.00 -01236
59.00 -.00716
62.00 .01206
80.00 .00174
100.00 .00873
112.00 .11863
115.00 .08378
115.00 .19021
135.00 .00265
149.00 .00078
157.00 .00135
168.00 .06065
180.00 -00103
197.00 .00139
209.00 .01332
213.00 01065
219.00 01471
250.00 .00078 £
262.00 .00027
281.00 .00027
287.00 00425
293.00 .00027
453.00 .00027
457.00 .00078
462.00 .00027

RMS VALUE=1.76

AVE. DATA EX. FACT.-1.0

FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUERCY

D ENIITAIrNTY
&L ks Vo &

FREQUENCY
FREQUERCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY

FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY

AT W AdE Y

FREQUENCY

FREQUERCY
FREQUENCY
FREQUENCY

290

AND

|
|

5555555

22
ot

R

5

5555558

8

2
€

55558

5

g
¢

5

>
j

55%

AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE

AMDY TTIINE
AL Md LA UVE

AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE

AMPLITUDE
AMPLITUDE

AMPLITUDE
AMPLITUDE

AMPLITUDE
ANPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AHPLITUDE
AMPLITUDE
AMPLITUDE
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0001
0003
0005

nONL

Vv

0007

0009
0010
0011
0012
0013

0014
0015

VN -

0016
0017
0018
0019
0020
0021

0022
0023
0024
0025
0026
0027
0028
0029

0nnwn

N N

0031
0032

MAPS ON CUCV LONG AVE. DATA EX
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APPENDI

30 NUMBER OF BREAK POINTS

5.00

8

28838388883

FSesvw

113.00
115.00
119.00
149.00
163.00

- s

176.00
207.00
252.00
260.00
273.00
287.00
293.00

444.00
£57.00

Swiswvw

466.00

.00387
.00878
.00449

.00460
00923

CVW i

.00342
.00273
.00427
.00158
.00188
.00053
.00101

.00087
.00027

S VwwE s

.00099
.02202
.01634
. 04099

.00025
.00099

BN s &

.00050
«01443
.00015
.00022
.00005
.00508
.00005

.00005
.00037

SVWww s

.00005

RMS VALUE = .94
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FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
PREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY
FREQUENCY

FACT =

"
[
1

55555

555555585

[
|
[

[
|
f

5555555555552 E5

g

1.0

AMPLITUDE
AXPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
ANPLITUDE
AMPLITUDE
ANPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
ARPLITUDE
AMPLITUDE
ANPLITUDE
AMPLITUDE
AMPLITUDE
AMPLITUDE
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30.9 DRU Case Coordinate Frane Codes

DRU CASE COORDI NATE FRAME CCDES

294

BIT CODE HEX CONNECTORS BOTTOM COVER MOUNTING SURFACE
0000* 00 Forvard Down Left
0100 10 Right Down Forwvard
0200 20 Aft Down Right
0300 30 Left Down Aft
0002 02 Forward Up Right
0102 12 Right Up Aft
0202 22 Aft Up Left
0302 32 Left Up Forwvard
0003 G3 Forvard Right Down

1 o103 13 Right Aft Down
0203 23 Aft Left Down
0303 33 Left Forwvard Down
0001 01 Forwvard Left Up
0101 11 Right Forward Up
0201 21 Aft Right Up
0301 3 Left Aft Up
0010 04 Up Forward Left
0013 07 Up Right Forvard
0012 06 Up Aft Right
0011 05 Up Left Aft

0032 OE Down Forwvard Right
0033 OF Down Right Aft
0030 oc Down Aft Left
0031 oD Down Left Forvard

ez Ty 1 x1
0000]0000}0}0 16-bit code,
LSH used only
—ygp—t—15—
2 bits are allocated for each axis
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30.10 Configuration Definition Flags

The presence of a "1" in any of the bit positions indicates that the node or
func'ltli on listed bel ow has been selected/ defined for the current
instal | ation.

D26 Character
BI T PCSI TI ON MODE OR CONDI TI ON

7 Orientation 2 Based on Travel |ock.
6 Oientation 1 - 2 Based on Pointing Device Pitch/Roll.
5 orientation 2 - 1 Based on Pointing Device Pitch/Roll.
6/3 Orientation 1 - 2 Direction of Traverse.
2/ 1 Orientation 2 - 1 Direction of Traverse.
0 Oientation 2 Based on Pointing Device Attitude.

D27 Charact er
BI T PCSITI ON MODE OR CONDI TI ON

Spare.
Spare.
spare.
spate .
Spare.
Spare.
Spar e.
Spare.

oMW PbhoIod

D28 Char act er
BIT POSITION MODE OR CONDI TI ON

Suppl i er Reserved.

Suppl i er Reserved.

Suppl i er Reserved.

Poi nting Device Cant/Roll.
Ext ended ALERT DATA.

BCU Par aneters.

Vehicl e Cant/Rol .

Azi mut h.

O MNNDwWwPA~oIoY
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29 Character . .

le)

- e | Y Y & Y 7. V.Y .1 . -
D11 rualilliun TNIVULE UR VUNULLIUN . -

Pointing Device Boresight Angles.
Vehicle Boresight Angles.

Travel Lock Comnands.
Travel Lock Discrete.
e

L JOPA WP 4 i (N
LiaCKCcu/s

Spare.
Odometer/Exclusive ZUPT mode.

O=HMNMLWEALON
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letter sho uld be given.

2. The submitter of this form must complete blocks 4, §, 6, and 7.

3. The preparing activity must provide a reply within 30 days from receipt of the form.

NOTE: This form may not be used to request copies of documents, nor to requBst waivers, or clarification of

requirements on current contracts. Comments submitted on this form do not constitute or imply authorization t

waive any portion of the referenced document(s) or to amend contractual requirements.
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