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I NCH- POUND

M L-D- 70789A (AR
ANVENDVENT 2
09 Novenber 1994

SUPERSEDI NG
AVENDVENT 1
14 April 1993

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

This anmendnent forns a part of ML-D-70789A (AR), dated
15 June 1992, and is approved for use by the US Arny
Armarent, Minititons, and Chem cal Command, and is avail able

for use by all Departnments and Agencies of the Departnent of
Def ense.

PAGE 11

3.5.3. 1. 1a:
Li ne 1: Add “S1/6,” after “Sl1/5,"
Li ne 6: Add “S1/6,” after “S1/5,"
3.5.3.1.1h: Delete inits entirety and substitute the foll ow ng:

“h. Reset STATUS bit S1/7 and set STATUS bit S1/6 when the
DRU is ready to proceed to Align.”

PAGE 20

3.5.3.2.2. 1. Add the following new paragraph to end of section

“Orientation Transition in Process STATUS (S3/7) shall be
set while switching between orientations 1 and 2. S3/7 shall
be set within one second of detection of the event causing
orientation transition. Orientation Transition in Process
STATUS (S3/7) shall be reset when orientation transition is
conpl eted and position, velocity attitude, azinmuth, and rate
data are valid-for the new Orientation (1 or 2). The time to
switch orientations and provide valid data in the new
orientation (1 or 2) shall not exceed 3 seconds. DRU in
Oientation 2 STATUS (S4/7) shall be set while the DRUis in
Orientation 2 and reset while in Orientation 1. S4/7 shall
transition when the orientation transition is conplete and
valid data are available in the new orientation.”
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PAGES 24 and 25

Table 11, under FUNCTION col um:

For pins 3, 25, 34, 43, 47, 51, 56, 62, and 66: Delete
"Spare" and substitute “Wred Spare”.

For pins 11 and 44: Delete "Spare" and substitute "Signal
G ound”.

For pins 48, 55, and 61: Delete "Spare" and substitute
“Reserved Spare”.

PAGE 40
3.5.6, line 5: Add “.” after *“S2” and delete the remai nder of
t he paragraph.
PAGE 45
3.5.8. 8e: Delete in its entirety and substitute the foll ow ng:

“e. Shot detect . Wien set, the DRU shall activate Shot
Detect STATUS (S2/3) as specified in 3.5.6. \Wen reset, Shot
Det ect STATUS (S2/3) shall always be reset.”

PAGE 49

3.5.8.9.2: Add the following at the end of the paragraph:

“When an ACCEPT CONFI GURATI ON DATA conmmand is received while
the DRU is in notion, the update shall be rejected and the
Motion During Update Request Alert (D3/5) shall be set. Wen
an ACCEPT CONFI GURATI ON DATA command is accepted:

a. The Position Update Request STATUS (S1/1) shall be
set.

b. If the Pointing Device Boresight Angles configura-
tion definition flag (D29/7) is set, the Pointing Device Bore-
sight Angles Not Present Alert (D5/4) shall be set.

If the vehicle Boresight Angles configuration
definition flag (D29/6) is set, the Vehicle Boresight Angles
Not Present Alert (D2/7) shall be set."
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PAGE 50

3.5.8.15, line 4: Delete “Travel lock references shall be
corrected for vehicle rotations which occur during gun firing
at the end of the Shot Detect Interval.”

3.5.9.1.1, line 14: Add the follow ng sentence:

“When an ACCEPT VEH CLE BORESI GHT command is received while
the DRU is in notion, the update shall be rejected and the

Motion During Update Request Alert (D3/5) shall be set.”

PAGE 51

3.5.9.2.1, line 15: Add the follow ng sentence:

"When an ACCEPT PQA NTI NG DEVI CE BORESI GHT comand i s
received while the DRU is in notion, the update shall be
rejected and the Mdtion During Update Request Alert (D3/5)

shall be set.*®
PAGE 53

3.6.1.1, Paragraph 3, line 5. Delete "0.42262 secant |atitude.:
and substitute “0.283 secant l|atitude Probable Error.”

PACE 67

Figure 11, Tenperature Cycling: Delete in its entirety and

substitute as included page 67.
PAGE 93

Table V, Data Bus Requirenents for BCU Paraneter Change Alert

D4/5: Delete “Sets alert on both data buses.” and substitute
“Sets Alert only on the data bus which sent the ACCEPT POSI TI TON

or ACCEPT GEODETI C DATA conmand. "
PAGE 137

Delete “In the case where the pointing device is

6.7.9, line 8:
any vehicle chassis in

a weapon, the reference is corrected for
notion resulting from weapon firing.”

PAGE 138
6.7.10, line 6: Delete "In the case where the pointing device is

a weapon, the reference is corrected for any vehicle chassis
notion resulting from weapon firing.”
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INSTALL DRU FOR HOT START
OPTION 30 MIN AFTER CHAMBER

MIL-D-70789A (AR)
AMENDMENT 2

REACHES 60 DEG C.
(DRU OFF UNTIL PART B
OF CYCLE STARTS) @
60C
INSTALL DRU FOR COLD
START OPTION 5 MIN WINDOW
30 MIN
s 0
w 25C |
5 | !
< @ 1
w
£ o | 4 | | | I
F @ 1 2 3 4 5 s 65
o TIME IN HOURS T
w
[1]
> ® © ::
I
O -40C
® ® ®
-54C |
) I
@) ON L «g——PART A PARTB __g.
§ 120 MIN SURVEY 90 MIN SURVEY I
a4
o OFF I I

(1) START AT 25 DEG. C (5 MINUTES

SOAK AT +60 DEG. C (109 MINUTES)
@ AT 5 HOURS, TURN POWER OFF FO

@ RAMP TO -54 DEG. C AT 5 DEG/MIN MIN., THEN TURN ON AND ALIGN.

@ SOAK AT -54 DEG.C UNTIL HOUR 2
@ RAMP TO -40 DEG. C AT 5 DEG/MIN
@ SOAK AT -40 DEG. C UNTIL HOUR 3

(1) RAMP TO 54 DEG. C AT 5 DEG/MIN
AFTER ALIGNMENT IS COMPLETE.

(11) POWER OFF ATHR. 6.5

RS

COLD SOAK AT -54 DEG. C FOR 2 HO
@ TURN ON AT -40 DEG C (13 MINUTES) 54 MIN. THEN LOOP BACK TO STEP
@ RAMP TO +60 DEG. C (16 MINUTES) 13 REPEAT PROFILE FOR A TOTAL OF 10

CYCLES.

NOTES: 1. TIMES ARE APPROXIMATE AND ANY ONE FUNCTION MAY DEVIATE BY UP TO 5 PER CENT. THE
OVERALL CYCLE (AFTER THE FIRST CYCLE) SHALL BE 6 HOURS 30 MINUTES - 5, +15 PERCENT.

2. PROVISIONS ARE MADE TO START THE TEST AT ROOM TEMPERATURE OR AT HIGH TEMPERATU
IN ORDER TO FACILITATE PRODUCTION TEST WITH MULTIPLE DRUS IN THE SAME CHAMBER. TF

OVERALL ESS TEST TIME IS THE SAME FOR A HOT OR COLD START.

3. CHAMBER RAMP RATES ARE SPECIFIED AS MINIMUM RATES.

Figure 11

ESS Tenperature Cycle

4(67)
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30.1.5 (.Appendi x A): Delete

fol |l ow ng:

PAGE 155

in

its entirety and substitute the

“30.1.5 Conmand: ACCEPT GEODETIC DATA

From Prine System

Functi on: This user

To:

DRU

updat e conmand

requests the DRU to accept

position data from the prinme system in geodetic coordinate form
The DRU accepts update data when the DRU is stationary.

DRU Response:

STATUS DATA Message

COMVAND _ STRUCTURE

ECHO COMVAND DATA ERROR DET. CODE
CHARACTERS( D) CHARACTERS( E FLAG (F
01111110 XXX 10100 D1- D19 16 bits 01111110
Nunbers of Data Characters: 19
Dat a For mat : Binary 2's Conpl enent
D1, Character (8 bits) Command Subcode
Val ue: 14 (unsi gned binary)
D2, D3 Characters (16 bits) Prime System Spheroid
Range: 0-15 (unsi gned bi nary)
D4, D5 Characters (16 bits) Latitude Degrees
(signed binary *)
Range: + 90 degrees + Northern Henisphere
Resol uti on: 1 degree - southern Hem sphere
D6, D7, D8, D9 Characters (32 bits) Latitude M nutes
Range: 0 to 59.99999 arc ninutes (unsi gned bi nary)
Resolution: 1/2* arc minute
D10, D11 Characters (16 bits) Longi tude Degrees
(signed binary *)
Range: + 180 degrees + East of Geenw ch

Resol uti on:

1 degree

- West of Greenw ch
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PAGE 155 (conti nued)

30.1.5 (Appendix A): (continued)
COMVAND _ STRUCTURE

ECHO COMVAND DATA ERROR DET. CODE
FLAG (F CHARACTERS( D) CHARACTERS( E FLAG (F
D12, D13, D14, D15 Characters (32 bits) Longi tude M nutes
Range: O to 59.99999 arc minutes (unsi gned binary)
Resol uti on: 1/2* arc mnute
D16, D17, D18, D19 Characters (32 bits) Al titude
Range:
Resol uti on: 0.01 neters
* MSB = 0 for + and 1 for -. Remai nder of field is unsigned
bi nary.”
PACE 197

30.4.16 (Appendix D): Delete in its entirety and substitute
the follow ng:

“30.4.16 Messaqge: CGECODETI C __DATA
From DRU To: Prine System
Nunber of Data Characters: 29

Data Format: Binary 2's Conpl enment

MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
FLAG (F) SEQ#(N) | DENTIFIER(I) S1. S2 DATA(D) CODE (E) FLAG (F)
01111110 XXX 10001 16 Bits D1-D29 16 bits 01111110
D1, D2 Characters (16 bits) Latitude Degrees
Range: + 90 degrees (signed binary *)

Resol uti on: 1 degree
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PAGE 197 (continued)

30.4.16 (Appendix D): (conti nued)
MESSAGE STRUCTURE

ECHO STATUS ERROR DET.
ELAG(E) SEQ#(N) IDENTIEIER(]) Si S2 DATA(D) CODF (F) FIAG (F)
D3, D4, D5, D6 Characters (32 bits) Latitude M nutes
Range: 0 to 59.99999 arc minutes (unsi gned binary)
Resol uti on: 1/ 2* arc minute
D7, D8 Characters (16 bits) Longi tude Degrees
Range + 180 degrees (signed binary *)
Resol uti on: 1 degree
D9, D10, D11, D12 Characters (32 bits) Longi tude M nut es
Range: 0 to 59.99999 arc ninutes (unsi gned bi nary)
Resol uti on: 1/2*arc mnute
D13, D14, D15, D16 Characters (32 bits) Al titude
Range: -32,768 to +32,767 neters
Resol uti on: 0.01 neters
D17, D18, D19, D20 Characters (32 bits) Velocity North
Range: t 32,767 neters/see
Resol ut i on: 1/ 2* meters/see
D21, D22, D23, D24 Characters (32 bits) Vel ocity East
Range: + 32,767 meters/see
Resol ut i on: I /21°met ers/ see
D25, D26, D27, D28 Characters (32 bits) Velocity Up
Range: + 32,767 neters/see
Resol ut i on: 1/ 2** meters/see
D29 Character (8 bits) DRU Spheroi d
Range: 0to 14 (unsi gned bi nary)
Resol uti on: 1
* v6B = for + and 1 for -. Remainder of field is unsigned
bi nary.”
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PAGE 199

30.5 (Appendix E), S1 Character table, BIT POSITION 6 MODE OR
CONDI TI ON:

Del ete "Spare" and substitue “Startup Conmplete".
PAGE 200

30.5 (Appendix E):

S3 Character tabke, BIT PCSITION 7 MODE OR COND Tl ON:
Del ete "Spare" and substitute "Orientation Transition in
Process”.

S4 Character table, BIT POSITION 7 MODE OR CONDI TION: Delete
"Spare" and substitute “DRU in Oientation Two”.

PACE 201
Tabl e 30.5 (Appendix E):

CHAR/BIT S1/7, RESET CONDITION, line 3: Add "or Stored
Headi ng” after “Normal”.

CHAR/ BIT S1/6, SET CONDI Tl ON: Del ete "Spare" and substitute
“DRU operations are sufficient for proceeding with Normal or
Stored Heading Align”.

CHAR/BIT S1/6, RESET CONDITION: Del ete "Spare" and substitute
“Turn-on or RESTART”.

PACGE 203

Table 30.5 (Appendix E):

CHAR/BIT S3/7, SET CONDI TI ON: Del ete "Spare" and substitute
“DFU transitioning between Orientations 1 and 2 **”.

CHAR/ BIT S3/7, RESET CONDI Tl ON: Del ete and "Spare" and substitute
“DRU in Oientation 1 or 2°.

Below first note: Add “** After the DRU has switched to the
new orientation, S3/7 shall remain set until position and
orientation data are valid for the new orientation.”.
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PAGE 204

Table 30.5 (Appendix E):

CHAR/'BIT S4/7, SET CONITION:. Delete "Spare" and substitute
“DRU in orientation 2 **.

CHAR/ BIT $S4/7, RESET CONDI TION: Delete "Spare" and
substitute “DRU in Orientation 1 **.

Bel ow table box: Add “* The indication provided by S4/7 may
not be valid while Oientation Transition in Process STATUS
(S3/7) is set.”.

PAGE 206

Appendi x F, PO NTI NG DEVI CE BORESI GHT ANGLES:

uogientation 1, after "B:": Delete "88.9" and substitute
- gientation 2, after "B:": Delete “88.9" and substitute

Appendi x F, ZRP OFFSET DI STANCES, Oientation 1 (vehicle)

After" AX :": Delete “3.1” and substitute “0.0".
After " AY :": Delete “-2.1" and substitute “0.0".
After " AZ :": Delete “-2.2" and substitute “0.0".
PACE 207
Appendi x F:

D28/ 3, after “EXTENDED ALERT DATA’: Delete “0” and
substitute “1”.

D28/ 2, after “BCU PARAMETERS’: Del ete “1” and substitute
on,

[

D29/ 7, after “PA NTI NG DEVI CE BORES|I GHT ANGLES’: Del ete "O0"
and substitute “1”.
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PAGE 207 (continued)

D29/6, after “VEH CLE BORESI GHT ANGLES': Delete "0" and
substitute “1”.

D29/ 4, after “TRAVEL LOCK COWANDS’: Delete "0" and
substitute “1”.

D29/3, after “TRAVEL LOCK DI SCRETE": Delete "1" and
substitute “0".

The margins of this amendnent are marked with an asterisk or
vertical lines to indicate where changes (additions, nodifica-
tions, corrections, deletions) from the previous anmendnent were
made. This was done as a convenience only and the Government
assumes no liability whatsoever for any inaccuracies in these

not ati ons. Bi dders and contractors are cautioned to evaluate the
requi rements of this docunent based on the entire content irre-
spective of the marginal notations and relationship to the |ast
previ ous anendnent.

Cust odi an: Preparing activity:
Arny- AR Arny- AR

(Project 1220- A448)

10






