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INTRODUCTION 3 xsB 

Purpose 

This manual presents a practical solution to 
the field artillery Lance gunnery problem. It 
is a guide for unit commanders, fire direction 
center personnel, and members of the corps, 
group, and battalion staffs. 

Scope 

This manual includes all aspects of the Lance 
gunnery problem and applies to units 
organized under the 06-595H series tables of 
organization and equipment (TOE). The 
material concerns both nuclear and 
nonnuclear warfare and agrees with 
applicable international standardization 
agreements. The manual presents 
fundamentals of ballistics and fire direction, 
including both manual and computer 
procedures. 

Clhaffig®§ ©p CorractBons 

Users of this manual are encouraged to submit recommended changes or comments to 
improve the manual. Comments should be keyed to the specific page, paragraph, and line of 
the text in which a change is recommended. Reasons should be provided for each comment 
to insure understanding and complete evaluation. Comments should be forwarded direct to 
the 

Commandant 
US Army Field Artillery School 
ATTN: ATSF-TD-TL 
Fort Sill, Oklahoma 73503 

w 
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Summary 
The primary means of determining firing data for Lance missions is to use the field artillery 
digital automatic computer/Ml8 gun direction computer (FADAC) and the associated 
Lance program tape as discussed in Chapter 3. The secondary means is the computer set, 
field artillery, missile (or general), and the associated Lance program module discussed in 
Chapter 4. The manual method of determining firing data is used only when the primary 
and secondary systems are out of action and there is no other fire direction center (FDC) 
available to compute the data. The manual solution takes approximately 15 to 20 minutes. 
Solutions with the computer set, field artillery, missile (or general), take 2 to 5 minutes and 
with FADAC, take only 2 to 3 minutes. All three methods of determining data provide 
accurate fire commands for the delivery of designated munitions on selected targets. 

Note: Hand-held calculators should be used as much as possible during manual computation 
to minimize computation time and reduce errors. 

Unless otherwise noted, where the third person singular is used in this publication, the 
word "he" will be understood to stand for both masculine and feminine genders. 
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1-1. Trajectory 

The Lance trajectory consists of three 
phases—a boost phase, a sustain phase, and 
a free-flight phase (Fig 1-1). 

a. Boost phase. During the boost phase, 
the missile booster engine and sustainer 
engine deliver maximum thrust. At the end of 
the boost phase, boost engine cutoff (BECO), 
the guidance and control system causes the 
booster engine to shut down and the 
electronic timer to operate. 

b. Sustain phase. During the sustain 
phase, the guidance and control system 
senses the effects of the atmosphere on the 
desired velocity and causes the sustainer 
engine to offset these effects exactly. At a 
preset time, the timer shuts off the sustainer 
engine. This is sustainer engine cutoff 
(SECO). 

c. Free-flight phase. During this phase, 
the missile is subject to the inaccuracies that 
can be caused by the effects of nonstandard 
meteorological conditions. The free-flight 
phase ends with the warhead event. 

a. BOOST PHASE 

BECO 

BALLISTIC 

b. SUSTAIN PHASE 

POINT OF BALLISTIC 
TRAJECTORY INTERCEPT 

ACTUAL '* 
TRAJECTORY X/ 

/ PREDESCRIBED 

TRAJECTORY 

c. FREE-FLIGHT PHASE 

SECO 

WARHEAD 
EVENT 

BOOST PHASE SUSTAIN PHASE FREE-FLIGHT PHASE 

Figure 1-1. Lance trajectory. 
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U-l. WacIhKSiadl 

a. M251 high-explosive warhead. The 
high-explosive warhead event is initiated by 
an electronic timer. A second trajectory phase 
occurs after the warhead event. 

b. M234 nuclear warhead. This event is 
initiated by the Ml 140 fuze. Details are in TM 
9-1115-485-12, Operator and Organizational 
Maintenance (Prelaunch Procedures): M234, 
M234E1, M234E2 Atomic Warhead Sections; 
M240 Training Atomic Warhead Section. 

c. M252 practice nuclear warhead. 
There is no warhead event for the practice 
nuclear warhead. The flight of the practice 
nuclear warhead is terminated by the impact 
of the missile. 

d. Guidance and control system. The 
Lance guidance and control system is a 
directional control and automatic 
meteorological compensation (DC-Automet) 
system in a hermetically sealed unit. The DC 

system guides the missile during the boost 
phase to maintain the desired altitude and 
thereby establish the first portion of the 
desired trajectory to the target. The Automet 
system has two functions: it terminates 
boost at the proper speed for the desired 
target range, and it regulates the sustainer 
engine thrust after boost termination so that 
the missile will maintain the required 
trajectory. Before launch, the desired boost 
phase end speed is preset into the guidance 
system. During the boost phase, the system 
accelerometer output is monitored to control 
the missile velocity and to initiate boost 
termination at the preset end speed. After 
boost cutoff, the Automet system maintains 
sustainer thrust-equal-to-drag. Thus, the 
trajectory of the missile closely conforms to 
the hypothetical trajectory of a missile fired 
in a vacuum. The Automet system, in 
conjunction with the aerodynamic stability 
of the missile, compensates for prevailing 
winds that could cause the missile to drift off 
the desired trajectory. 

1-2 
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Section I. Fire Direction Organization 

The FDCs at battalion and battery levels 
consist of sufficient gunnery and 
communications personnel to insure efficient 
fire direction. Fire direction personnel are 
responsible for computing the solutions to the 
gunnery problem and transmitting fire 
commands. 

2-1. PersonneJ 

a. The battalion FDC is composed of the 
following personnel: 

S3 
Assistant S3 
Fire direction officer 
Chief fire direction computer 
Assistant chief fire direction computer 
Fire direction computers 
Recorders 
Radiotelephone operators (RATELO) 
Command post (CP) drivers 

b. The battery FDC is composed of the 
following personnel: 

Fire direction officer 

Chief fire direction computer 
Assistant chief fire direction computer 
Fire direction computers 
Recorders 
Radiotelephone operators 
CP driver 

2-2. Duties 

Fire direction duties are identical for 
personnel of battery and battalion FDCs. 
When FADAC is used, the duties prescribed 
in Chapter 3 are followed. Personnel are 
assigned specific duties and perform those 
duties in a prescribed sequence and manner 
to eliminate confusion and develop speed and 
accuracy. In manual computations, the 
following duties are performed by personnel 
at battery and battalion FDC: 

o. S3. The S3 is responsible for the overall 
supervision and operation of the FDC. His 
duties include: 

(1) Supervising the operation of the FDC 
and training of personnel. 

2-1 
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FIRE 
DIRECTION 
COMPUTER 

(2) Selecting the battery to fire when not 
specified by the supported force fire support 
element (FSE). 

(3) Issuing fire orders. 
(4) Maintaining a record of the readiness 

condition and location of weapons and 
components. 

S3 

j 

I ' 
i 

ASST 
S3 

FIRE 
DIRECTION 

OFFICER 

CHIEF 
FIRE 

DIRECTION 
COMPUTER 

ASST 
CHIEF FIRE 
DIRECTION 
COMPUTER 

“i Í 

RECORDERS RATELO 
CP 

DRIVERS 

b. Assistant S3. In the absence of the S3, 
the assistant S3 performs the duties listed in 
a above. 

c. Fire direction officer. In the absence 
of the S3 and assistant S3, the fire direction 
officer performs the duties listed in a above. 
He is primarily responsible, however, for the 
processing of fire missions. 

d. Chief fire direction computer. The 
chief fire direction computer supervises the 
processing of fire missions. His duties 
include: 

(1) Supervising the work of enlisted 
members of the FDC. 

(2) Verifying the computations made by 
computers. 

(3) Assigning duties to enlisted members 
of the FDC. 

(4) Maintaining FDC records and 
reports. 

e. Assistant chief fire direction 
computer. In the absence of the chief fire 
direction computer, the assistant chief fire 
direction computer performs the duties listed 
in d above. 

f. Fire direction computers. The fire 
direction computers convert calls for fire and 
fire orders to fire commands for individual 
launchers. Specific duties of the fire direction 
computers are to— 

(1) Compute azimuth (az), range (rg), 
sustainer cutoff (SCO) setting, elevation, 
range factor (RF), fuze setting (FS), orienting 
angle (OA), time to fire (TTF), and arm time 
(ARM). 

(2) Record on the computer record and 
data correction sheet the time each mission is 
fired. 

g. Recorders. Specific duties of the 
recorders are to— 

2-2 
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(1) Decode classified fire missions and 
fire commands. 

(2) Encode classified fire missions and 
fire commands. 

(3) Plot firing points and targets on a 
map. 

(4) Measure the approximate firing 
point-to-target azimuth on the map. 

h. Radiotelephone operators. Specific 
duties of the radiotelephone operators are 
to- 

il) Operate FDC communication 
equipment; e.g., radio, telephone, 
switchboard. 

(2) Record the call for fire, fire order, and 
warning order. 

(3) Receive and transmit target and 
firing point (FP) information. 

(4) Receive, record, and transmit 
surveillance information. 

i. CP drivers. CP drivers operate the 
M577A1 command post carrier. Specific 
duties of the drivers are to— 

(1) Perform operator/crew maintenance 
on the M577A1 carrier. 

(2) Assist organizational maintenance 
personnel in performing preventive 
maintenance and scheduled services. 

Note: This duty may be performed in 
conjunction with other enlisted duties of the 
FDC. 

Section II. Fire Direction Procedures 

Fire direction is the tactical employment of 
firepower—tactical command of one or more 
units in the selection of targets, the 
concentration or distribution of fire, and the 
allocation of ammunition for each mission. 
Fire direction also includes the methods and 
techniques used to convert fire missions into 
appropriate fire commands. The objectives of 
fire direction are to insure— 

a. Continuous, accurate, and timely fire 
support under all conditions of weather, 
visibility, and terrain. 

b. Sufficient flexibility so that all types of 
targets over a wide area can be engaged. 

c. Sufficient flexibility for prompt massing 
of fires of all available units in any area 
within range. 

d. A continuous capability for prompt 
distribution of fires simultaneously on 
numerous targets. 

2-3 
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Table 2-1. The Call for Fire 

Euampl© Wactoad} 

Identification 

Warning 
Unit to fire 
Launcher(s) to fire 
Firing point number 

Target number 

Target grid 
Target altitude 
Warhead 
Height of burst 
Time on target 
Time on target no later than 

Remarks 

THIS IS T8D24 
FIRE MISSION 
T8E37 
ONE LAUNCHER 
FIRING POINT NUMBER 1 
TARGET XRAY 
ZULU 2100 
14 SIERRA NOVEMBER PAPA 31564 39611 

393 METERS 
M251 
(Not given for M251, see para c below) 
TIME ON TARGET 260500 
TIME ON TARGET NO LATER THAN 260515 

I * 2-3= Call for Fir® 

a. The fire support element of the higher 
headquarters exercising tactical control over 
the fires of the Lance unit will order the 
mission to be fired. The fire mission will 
include those elements in Table 2-1. 

(2) High-explosive (HE) (M251)—HOB 
is omitted from the call for fire. It is extracted 
from firing table, rocket (FTR) LANCE 
addendum (ADD)—A-l and corrected in the 
second trajectory calculation. 

(3) M252-HOB—Omitted; calculations 
are based on a zero HOB. 

b. Warheads will be designated in the call 
for fire by the agency exercising tactical 
control as follows: 

(1) Nuclear—M234A, M234B, or M234C. 
(2) Nonnuclear—M251. 
(3) Practice—M252. 

c. Heights of burst (HOB) are determined 
as follows: 

(1) Nuclear (M234)—The FSE requesting 
the fire mission will specify the desired HOB 
as ground (G), air low (L), air low-ground 
(LG), air high (H), or air high-ground (HG) 
and will include the HOB in meters. 

Note: Appendix B provides HOB in meters 
for training purposes only and is not valid 
for any other use. 

-<€■= FOP® Opdl©p 

a. Composition of fire order. The fire 
order will consist of some or all of the 
following elements announced in the 
sequence indicated: 
Element 
Unit to fire 
Launcher number 

Firing point 
number 
Target number 

Example 
T8E37 
LAUNCHER 
NUMBER 2 
FIRING POINT 
NUMBER 1 
TARGET XRAY 
ZULU 2100 

b. Selection of launcher to fire and 
firing point. Selection of the launcher(s) to 

2-4 
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fire and the firing point(s) is based on the 
following considerations if not specified by 
the agency exercising tactical control: 

• State of readiness. 
• Time available. 
• Location of launchers and firing points. 
• Previous commitments. 
• Availability of ammunition. 

^2-5. Sequence of Fire Commands 

Fire commands originate in the FDC and 
include all information necessary for 
positioning, laying, and firing the missile. 
Firing data are normally sent to the firing 
platoon in two phases—the warning order 
and fire commands: 

a. Warning order. The first phase, the 
warning order to the firing platoon, includes 
the following elements: 
Element 
Launcher number 

Firing point 
number 
Target number 

Warhead 
Time on target 

Target azimuth 
(nearest 10 mils) 

Example 
LAUNCHER 
NUMBER 2 
FIRING POINT 
NUMBER 1 
TARGET XRAY 
ZULU 2100 
M251 
TIME ON TARGET 
300500 
TARGET 
AZIMUTH 5050 

b. Fire commands. The second phase, fire 
commands, includes the following elements: 
Element 
Sustainer cutoff/ 
arm time 

Elevation 
Range factor 

Orienting angle 

Fuze setting 

Time to fire 

Example 
SUSTAINER 
CUTOFF 
CHARUE, ARM 
TIME 40 
ELEVATION 853.3 
RANGE FACTOR 
2066 
ORIENTING 
ANGLE 2613.32 
FUZE SETTING 
50.0 
TIME TO FIRE 
300449.07 

Note: Arm time applies to the M251 
warhead only. 

2-5 
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2-6. Lance Firing Tables 

a. Lance firing tables consist of various 
tables and data for computation of fire 
commands. The introduction to each firing 
table and the addendum include an 
explanation of information contained in that 
publication and an example of the applicable 
solution to the gunnery problem. The firing 
tables and addendum used with this field 
manual are: 
FTR LANCE-B-1, M251 warhead. 
FTR LANCE ADD-A-1, M251 warhead. 
FTR LANCE-A-1, M234 and M252 
warheads. 

b. Table 2-2 is a guide for determining the 
expression of entry arguments. 

2-7. Computing Firing Data 

a. The computation of firing data for a 
Lance missile includes determining an 
accurate orienting angle, fuze setting, range 

factor, and time of flight. In addition, SCO 
setting and elevation must be determined 
from the firing tables. No corrections are 
made for nonstandard materiel or 
meteorological conditions, since these 
corrections are made by the missile's 
guidance and control system. 

b. The subsequent sample missions 
illustrate the detailed procedures for 
computing firing data. Computations are 
based on the locations of the launcher and the 
selected target. The bearing angle and the 
resultant launcher-target azimuth, the range 
to target, and the height of burst with respect 
to the launcher are computed first. Then the 
SCO setting and elevation are obtained from 
the firing tables. For the M251 a corrected 
range to burst and a corrected height relative 
to launcher are computed. Corrections to 
compensate for rotation of the earth, gravity 
vector variation, and drift are then computed 
and applied to initial data to determine the 
range factor, corrected time parameter, and 
firing azimuth. A correction is applied to the 
corrected time parameter to determine the 
fuze setting. The firing azimuth is used in 

Table 2-2. Determining Expression of Entry Arguments 

Argument Entry Value Examples 

Average easting 
Launcher-target 
azimuth 
Latitude 
Range 
Launcher 
altitude 

Height of target 
(burst) relative 
to launcher 
Corrected range 
factor 

10.000 meters 
20 mils 

1° 

1.000 meters 
500 meters 
(Table A only) 
1.000 meters 
500 meters 

50 units 

795.000 through 804,999 meters = 800,000 meters 
1.230.00 through 1,249.99 mils = 1,240 mils 

34° 30' 00" through 35° 29' 59" = 35° 
36,500 through 37,499 meters = 37,000 meters 
499 meters and lower = 0 meters 
500 meters and higher = 1,000 meters 
1,250 through 1,749 meters = 1,500 meters 
750 through 1,249 meters = 1,000 meters 

2,125.00 through 2,174.99 units = 2,150 units 

When the entry argument is exactly halfway between two listed entry values, 
the higher value will be used as the entry value. 

2-6 
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conjunction with az of orienting line (OL) to 
compute the orienting angle. The time of 
flight and a time to fire are also computed for 
a time-on-target mission. 

c. For a tactical mission (M234), the 
computer's record is classified CONFIDEN- 
TIAL FORMERLY RESTRICTED DATA 
(CFRD) except when an impact (0) HOB is 
required. It is then unclassified. 

Note: Other information on the computer's 
record may have a higher classification. 

d. For a tactical nonnuclear mission 
(M251), the computer's record is unclassified. 

e. A practice nuclear mission (M252) is 
unclassified. 

Section III. Illustrative Problems Using Computer's Record 

2-8. Preliminary Data 

a. A call for fire with warhead and HOB 
entries omitted has been received in the FDC 
and entries are made on DA Form 4603, 
Computer's Record and Data Correction 
Sheet (Lance). This form will be known as the 
computer's record in subsequent discussion, 
and portions of it are illustrated beginning 
with Figure 2-1. 

b. The following data are known: 
Survey grid of FP 12: 455976-3832923 
Altitude of FP 12: 254 meters 
Latitude of FP 12: 34° 15' 00" N 
Azimuth of OL: 0015.36 mils 

Figure 2-1. Call for fire. 

COMPLETED 
COMPUTER'S 

RECORD IS SHOWN 
ON PAGE 2-13 

FOLDOUT 

COMPUTER’S REC 

UNIT Lehr Lat 

 3H_ 
Time and Date 

CALL FOR FIRE 

Unit to . 
Fire /-/6> 

.73 F 70 
Lchr(s) to / 
Fire /_ 

FM 

FP No. Tgt No vilify 
Tgt 
Grid 
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HOB A 

/VSNFMSS 3S17S 

. mWhri MftHB 

TOT ñtHfip 

T0TNLT 

Remarks. 
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Tgt 
Grid 
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Log dE 

Log dN 
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FIRE ORDER 

Unit to ^ . ,, Lehr - 
Pirn A-h/*  No ^  

FP No /«2 Tgt No X2t7£>p 

Log dE 

Log Sin 

Log Rg 

Log Sc< 

Figure 2-2. Fire order. 

WARNING ORDER 

Lehr 
No _ FP No. ¿2 

Tgt No x*/ 7¿^whH msu 
HOB  TOT MHÖf* 

Tgt AÏ .UOrrt) 

^og'dÑ 

Log Coi 

Range 

Log Co; 

Log Rg 

Log Sc< 

Log Coj 

^«Hge 

Figure 2-3. Warning order. 

COMPUTATION OF RANGE AND BEARING 

Tgt 
Grid 
Lehr 
Grid 

6toéi6_ 
vrriTé 

3Ï3 S Z 7S* 

3?3 

dN 

BEARING 

Figure 2-4. Computation of dE and dN. 

dN ° 215 Z 
BEARING 

Log dE 

Log dN 
V. 737 8246 
3. 37/ ¥3 7 3 Û 

Log Tan 
Bearing /•■fc6 39 S3 
Bearing (O.OIgU 

AVERAGE EASTING 

Figure 2-5. Computation of bearing. 

c. The fîre order has been issued and 
recorded on the computer's record (Fig 2-2). 

d. A warning order based on the 
information given in the call for fire and the 
fire order has been sent to the firing platoon 
and recorded on the computer's record. The 
target and the firing point were plotted on a 
map, and the azimuth from the firing point to 
the target was measured and reported (to the 
nearest 10 mils) in the warning order (Fig 
2-3). 

Note: 2b insure accuracy, FADAC or a 
hand-held calculator may be used to obtain 
the azimuth. 

6 * , 8 5 *0 7 w 

y 

5T0 

nh 

e. The first step in determining the missile 
and warhead presettings is to convert the 
military grid of the target to universal 
transverse mercator (UTM) by use of a map. 
The UTM grid of the target is 510655- 
3835275. Calculate and record the difference 
between the target and launcher eastings 
(dE) and the difference between the target 
and launcher northings (dN) (Fig 2-4). 

f. To compute the bearing angle, first 
subtract the log of the difference in northing 
from the log of the difference in easting to 
determine the log of the tangent of the 
bearing angle. Then determine the antilog 
from TM 6-231, Seven Place Logarithmic 
Tables, and record the bearing angle (to the 
nearest 0.01 mil) on the computer's record 
(Fig 2-5). 
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FIRE DIRECTION, GENERAL FM 6-40-4 

g. Then determine the launcher-target 
azimuth. Since both the easting and northing 
are plus (+), the bearing is in the first 
quadrant. Draw an arrow in the first 
quadrant of the diagram in the upper right 
comer of the computer's record. Record the 
bearing and add 0 to obtain the 
launcher-target azimuth. Record the 
azimuth to the nearest 0.01 mil (Fig 2-6). 

r# 

38352- 75 

3832.92.3 

ARING 

737 32 
37/ 6<373 

3e,¿> 38 33 
'S5Û>. 2/ 

JE EASTING 

■>,7370 

'£59 76 
/833/6 

dE - 

dN + 

6400 

- Bearing 

dE - 

dN - 

3200 

+ Bearing 

dE +, 

dN, 

Searing 

dE + 

dN - 

3200 

Bearing 

AZIMUTH 

O 
3200 

6400 

Bearing 

Launcher - 

Tgt AZ (O.OliA) 

oo 
^?/S56>.2/ id 

/£56. 2 / ni 

Figure 2-6. 
azimuth. 

Computation of launcher-target 

h. Determine the average easting by 
adding the target easting or the launcher 
easting (whichever is smaller) to half of the 
dE determined in e above. In this case, the 
value of the launcher easting (455976) is the 
smaller value; therefore, add the launcher 
easting to half of the dE (27340) to determine 
the average easting. Use the average easting 
expressed to the nearest 10,000 meters for 
entering the table of scale factors (Fig 2-7(T) 
and(|)). 

WHICHEVER IS SMALLER 

Tgt 
Grid 
Lehr 
Grid 

6 to ¿>65 
vrsrf 76 

Lehr 
Grid 83292 3 -B 

79 $0 352. 

ING 

37 9A + E 

73 5/ 
Log T an 

Bearing 8 33 0 
Bearing (O.Olri 

320 
AVERAGE EASTING 640 

2 7390 dE/2 Bearing 

5/55976 Smaller Easting + Launchc 

Tgt AZ 10 -9833/6 Average Eastmg- 

RANGE TO TARGET RT 

Figure 2-^2). Computation of average easting. 

i. To determine the range to target, 
subtract the log sine of the bearing angle 
from the log of the dE if the dE is greater than 
the dN, or subtract the log cosine of the 
bearing angle from the log of the dN if the dN 
is greater than the dE. In this case, the dE is 
greater than the dN; therefore, subtract the 
log sine of the bearing angle from the log of 
dE to determine the logarithm of the range. 
Obtain the log scale factor from the table of 
scale factors in the firing table by using the 
average easting computed in h above (to the 
nearest 10,000 meters). Subtract the log scale 
factor from the log range to convert the map 
distance to ground distance. The antilog of 
the corrected log range is the range to target 
to the nearest meter (Fig 2-8). 

AlfV 
HOB At>? 

RANGE TO TARGET (RT) 

dE Greater than dN 

HOB Ab 9. 737 02.06 Log dE 
Target 

9. 999 5985 Log Sin B Alt of 
Burst 90 y. 738 22 2/ Log Rg 

Lehr Alt 9. 999 #287 Log Scale Factor 
ALTL 

•V, 738 3937 Log Cor Rg HaKfhtR 
57 75/ chrlHL Range (RT) (1m) 

dN Greater than dE 

Log d 

Log Cos 6 

Log Rg 

Log Scaleractor 

Log Cor Ont) 

é RT Um 

Figure 2-7(1^. Determining the smaller easting. Figure 2-8. Computation of range to target. 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

j. Determine the firing data for this target 
for each of the three Lance warhead sections 
(para 2-9 through 2-11). 

2-S. Í^ÍIDSSD®^, 

Wairlhisadi 

a. The fire request specifies an M234B 
warhead and an HOB of air low (L). Obtain 
the corresponding HOB in meters from 
Appendix B and compute height relative to 
launcher as shown (Pig 2-9). 

b. On the reverse side of the computer's 
record, enter the range to target, height 
relative to launcher, and launcher altitude in 
the appropriate spaces at the top of the form. 
Then record each of these values expressed to 
the proper firing table entry argument. 
Determine the differences between the 
expressed values and the actual values of 

range, height, and altitude. Divide each of the 
differences by 100 (i.e., move the decimal 
point two spaces to the left). Enter the results 
with appropriate signs in spaces(l),(J), and 
0 (Fig 2-10). 

c. Record the launcher-target azimuth to 
the nearest 20 mils and the firing point 
latitude to the nearest degree in the spaces 
provided. Using these data, enter part 1 of the 
firing tables and extract corrections to range 
factor and time parameter (TP) to 
compensate for rotation of the earth from 
Table 1 of Selected Trigonometric Functions 
(Cos 2 L, Cos L Sin Az). Enter these 
corrections in spaces (?) and (5). Using the 
same entry arguments, extract from Table 2 
of Selected Trigonometric Functions (Sin L, 
Cos L Cos Az), corrections to azimuth to 
compensate for rotation of the earth. Enter 
these corrections in spaces (6) and (7) (Fig 
2-11). 

» /V”'   
ngj 4833/Ù, 

ÍAÑGE TO TARGET (RTT 

dE Greater than dN 

~[V- 737 
-, <? S3&S 

_=| 738 8.2.2./ 
9. 99S 

m) 
=| y. 738 393 V 

3775/ Í 

Launcher — 
Tgt AZ(O.OIrfl) /SSCo-Z/ tfi 

HEIGHT REL TO LCHR 

Alt Tgt 
HOB Above 
Target + 
Alt of 
Burst 

a/7 
¿32- 

lehr Alt 
IALTII 

Height Rel to /(} tz 
Echt IHLHImlT- ' J -> 

Figure 2-9. 
launcher. 

Determining height relative to 

Range 
IRBorRT) 

Firing Table Entry 
Range (1000m) 

(?) A Range/100 _ktz. 

5^75/ 

5SOOO 

Height Rel to 
Lehr (HU & i9£ 

Firing Table Entry 
HL (500ml 

@AHL/100 /. 95 

O 

Lehr Alt 
IALTL) (1ml 

Firing Table Entry 
ALTLIBOOm) - 

® AALTL/100 fy 46? 

500 

Figure 2-10. Computation of values for spaces (T), (5), and 

firing isme entry 
Range (1000m) - 

ÍJL)_A_REnoeyjJLO_ 
55 000 

nrmg lame tntry 
HL {500m) 

(DAHL/IOO ÇO /. 95 

nniiy iduie entry 

ALTL (500ml - 

(T)AALTL/IOO Pn x¿. 45 

500 

Lchr-Tgt AZ(20i^) 

Lat ot Lchrir) 

/£> é>0 ni (?) Cos 2L 37 

(?) Cos L SIN Ai 
t±7 03 

(?) Sin L rr O. Sú? 

(?) Cos L Cos Ai O (¿5 

vm a i n c. >i/*r r a r*-mn ir»_ t 11 ÿW 8- /5 TDint Tianc nnoftOflCTCp ir^i ct ~lTOT43 sec 

Figure 2-11. Determination of values for spaces (4), (s), (6), and (?). 
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FIRE DIRECTION. GENERAL FM 6-40-4 

d. With range to target (RT) and launcher 
altitude, enter part 2 of Table B and extract 
the appropriate elevation and SCO setting 
and pages to enter Table C. Record the SCO 
and elevation in the spaces of the FIRE 
COMMANDS block in the lower right comer 
of the computer's record. (See Figure 2-15.) 

e. Extract the required data from Table C 
of FTR LANCE-A-1 and compute the range 
factor, fuze setting, and firing azimuth as 
described below: 

(1) Using the page numbers obtained in 
Table B, enter Table C with the range to the 
nearest 1,000 meters, launcher altitude to the 
nearest 500 meters, and height relative to 
launcher to the nearest 500 meters. Extract a 
trial range factor from column 2 and 
interpolation factors from columns 3, 4, and 
5. Enter these values in the appropriate 
spaces in the TRIAL RANGE FACTOR block 
of the computer's record (Fig 2-12). Extract a 
trial time parameter from column 6 and 
interpolation factors from columns 7, 8, and 
9. Enter these values in the appropriate 
spaces in the TRIAL TIME PARAMETER 
block (Fig 2-12). Extract the correction 
coefficients for range factor from columns 
10(A1) and 11(A2), and enter these values in 
the appropriate spaces in the TRIAL RANGE 
FACTOR block. Extract the correction 
coefficients for time parameter from columns 
12(B1) and 13(B2) and enter these values in 
the appropriate spaces in the TRIAL TIME 
PARAMETER block. Extract the correction 
côefficients for azimuth from columns 14(C1), 
15(C2), and 16(C3), and enter these values in 
the appropriate spaces in the FIRING 
AZIMUTH block (Fig 2-12). Correction 
coefficients A1 and B1 compensate for 
gravity vector variation. Correction 
coefficients A2, B2, C2, and C3 compensate 
for rotation of the earth. Correction 
coefficient Cl compensates for drift. 

(2) In the appropriate spaces in the 
TRIAL RANGE FACTOR, TRIAL TIME 
PARAMETER, and FIRING AZIMUTH 
blocks, enter the values determined in b and c 
above and recorded in spaces(l),(2) ,(3),3), 
(s),(6), and®. Record the Launcher-Tgt 

Azimuth in the FIRING AZIMUTH block 
and perform the indicated algebraic 
computations to determine the Range Factor 
(Nearest Whole No), Corrected TP, and Firing 
Azimuth (0.01m) (Fig 2-12). 

(3) Obtain the time parameter correction 
from Table D. Enter the correction in the TP 

Correction space of the TRIAL TIME 
PARAMETER block and determine the Fuze 
Setting. Note that the fuze setting for a 
nuclear warhead mission is computed to the 
nearest hundredth of a second but is 
expressed to the nearest whole second (Fig 
2-12). 

(j) A Range/100 

±>3.5 8- ?/¥ 
0)13 

/95 4.8 Col 4 

Range 
IRBorRTI 

Filing Table Entiy 
Range 11000m) - 

LchrTgt A2l20gil 

Lai of Lehr 11“) 

55 OOO 

/£¿>0 * 

TRIAL RANGE FACTOR ICol 21 

IA2)¿75^X (§f^0.8 3 

3775. /5 
- é 

Corrected RF 

Range Factor 
(Nearest Whole No) 

Height Rel to 
Lehr (HL) 

^ /9£ " 

Firing Table Entry 
HL (500m) 

@AHL/IOO ^ / 9f) 

©Cos2L 37 

(T) CosL SIN Aa 

377 S- /5 

A883 

8QJ5 

é Boo 

fS.2/4 
8.6 JS 
¿>339 

37ù>8. 75 

3 7ù>9 

O 

137 83 

+ 0.3.0 
Col B w   

Lehr Alt 
(ALTLIIlml 

Firing Table Entry 

ALTL 1500m) - 

(P) AALTL/100^ ¿I. 4á> 

© Sin L 

(7) Cos L Cos Aa 1 _ ¿3. O. 

TRIAL TIME PARAMETER ICol 6) 

¥9 

0<5<i>7 

//<fi 43 

//á> ¿>9 
Corrected TP 

TP Correction 

FIRING AZIMUTH 

Launcher Tgt Azimuth 

ICI) S. 575 

(£f?p. 5á> 

¿56 6,81 

/S57Û5 

Firing Azimuth (0.01^1) 

ORIENTING l 

AzofOL (O.Oli*) 

64O0(if nec) 

Sum 

Firing Azimuth (0 Oln») 

Orienting Angle (O.Olnfl) 

/55>Q>.3./ o» 

5.375 

a o98. 
5.4<¿,7 

4.63/ 

Off 30, 

4-6>3l 

4 ¿>3/ 

/55 7.Ö5 
NGLE 

Fuze Setting (NUC 1 0 seek _ 
(HCOIoeef /&*/ 

34 m 

500 

'*8o. 50> 

0- 380 

0.56,4 

0.45/ 

0.6,89 
O. Z6>2. 

//6> ¥3 sec 

o 3,99 
390 

0.6,99 

//C? C,9 sec 

A-, / Jl .OO 

/os. o 
TIME OF FLIGHT COMPUTATIONS 

Corrected RF (50 UNITS) 

Tune to Boost Cut Off 

Corrected TP 

Time of Flight (1.0 sec) 

Time on Target oo 
Err 

Time of Flight (mm Et sec) 

TimetoFired Osee) 

3750 
3-88 sec 

//Ce. <¿>9 sec 

/a2/ 
/4/359. 6,0 

¿Z : O/ 

= /9/357S3 

00¿5.36> 

£,400.00 * 
£4/5.36, * 
/557 OS 

4858.3I * 

FIRE COMANOS 

SCO/IARM TIME HE 0NLYI 

Elevation 

Range Factor 

Orienting Angle 

Fuze Setting 

Time to Fire 

*7“ 

<953. 3 
376,9 

4858- 3/ 
/OS. o 

/ff/357-59 
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COMPUTER S RECORD AND DATA CORRECTION SHEET (LANCE) 

Missile Serial Number Target Number 

X? /7G 
Time and Date Fired UNIT Lehr Lat 

34 A •/-/<& 

COMPUTATION OF RANGE AND BEARING 
CALL FOR FIRE 

dE - 
dN + 

6400 

- Bearing 

dE + 
38352.73 5/06? SB T3F 70 dN 

FM 

3832-723 4S537<¿> Lchrlslto , 
Fire C. 

Unit to . ,, 
Fire 

earing 

if^5¥<i>79 XZ/760 /2 dE - 
dN - 
3200 

+ Bearing 

Tgt No FP No 
dN - 

BEARING 
3200 

Gnd 0Sfl/P/0i>55352 7S 9. 737 & 2-0 Log dE — Bearing 

.?■ 37/ 4373 LogdN 
rnWhAP 2378 

TOT /90</^ 

2/7 Tgi Alt 

HOB. 

Log Tan 
Bearing /.3ù,ù> 3833 AZIMUTH X, 

/SSCe-S./ Bearing 10 Olid) 

TOTNLT 79/4/Ô 

Remarks  

3200 
7. OC AVERAGE EASTING 6400 

2 7390 V±'/S5á>.¿/ * dE/2 Bearing 

4SS87Co Smaller Easting + Launcher - 

Tgt AZ (O.OIdtl /S50>.2f gt 9833/6? Average Easting 

HEIGHT REL TO LCHR RANGE TO TARGET (RTI 
FIRE ORDER 2/7 Alt Tgt dE Greatei than dN 

HOB Above 
Target + 

9. 737 820C? Log dE Z32- Unit to ^ / // 
Fire 2- 9. 79 9 S9&S Log Sin B 

Alt of 
Burst 44f 

Tgt tin/7/760 9. 738 2 22/ /2 Log Rg FP No 

9. 994 8284 
Lehr Alt 

IALTL) 287 Log Scale Factoi 

4. 738 3937 Log Coi Rg 
Height Rel to i ±3 / d ¿r 
Lehr IHLIdmlT- 'X-D 

WARNING ORDER 
£973/ \ Range (RTIIlm) 

Greater than 

Log 
No ~ FP No ' ^*- 

Tgt tinX7/7é>0 Whd 4234 
Log Cos B 

Log Rg 

9/400 TOT/ HOB Log Scale Facto 

/Sù>0 Log Co 
10ml Tgl AZ 

RT 1ml 

SECOND TRAJECTORY COMPUTATIONS 

I Col Trial HBL Range IRTI Trial RB I Col 

FTR Entry Range 
(1,000m) 100 

AHTL/100 ART. 100 

Alt Tgt IALTTI Total HBL Con 

Lehr Alt IALTL) 

Corrected HL dm = Ht ofTgt 
Rel LchrlHTLI 
HT of Tgt 
REL Lehr 1500ml - 

A HTL/100 
Total RB Corr 

Corrected RB 

OA FORM 4603, 1 Mar 77 f this form ice F M 6 40 4 6 15J the proponent agency ■« US Army Training and Doctrine Command 

Figure 2-16(7}. Computer's record for a nuclear mission—front side. 

FIRE DIRECTION. GENERAL FM 6-40-4 

Range 
(RBorRT) 5443/ 

Height Rel to 
Lehr (HU '? t9S Lehr Alt 

(ALTLHIm) 2.54 

Firing Table Entry 
Range (1000m) - 5SOOO 

Firing Table Entry 
HI (500m) 

Firing Table Entry 

ALTL 1500ml - 

(TJAHL/IOO <•'5 /. 95 (T) A Range/1Û0 

Lehr Tgt AZ(20pt) /Sé>0 fit ©CosZL 37 

® AALTL/IOO^ 2. 4á? 

iS7 

(Ö) Sin 1 
E7 

O. 56? 

Lat ol Lehr d°l ss & (T) Cos L SIN Ar ¿7. 03 © Cos L Cos Az ' ^ 0. (93 

TRIAL RANGE FACTOR (Col 21 377 3 /£ 

8-9/4 

7.8/6? 

2.//Ú? 

/. 883 

6,300 

8 8 IS /S.2/4 

8-8/5 

60.399 

TRIAL TIME PARAMETER (Col 6) //Co .4 3 sec 

ïàJO./2 

ST 
0?- 

o. 299 
* 77, 

Col 4 

A9S 
0. 39o 

± Off 6, ±^.V¿ 

m^s.03* (*)?<?■ 37 

0. 320 

IBt) Q/./e 37 0.(967 

M)¿?S3*®-6>-83 
IB2) )?0.¿?8xQf?O.83 0.56,4 

3773. /5 
-é.7(3- 

//6> 43 
A 0 .86? 

~776~¿>9^ 

(9.45/ 0689 

0.689 
0.262 

Corrected R F 376? 8. 75 Corrected TP //Co ■ 69 sec 
TP Correction 22. 

/2 O0 
Range factor 
(Nearest Whole No) 376 9 Fu¿e Setting (NUC 1.0 sec) 

(MEB-4 r™ys%%9= /os. 0 
FIRING AZIMUTH TIME OF FLIGHT COMPUTATIONS 

launcher-Tgt Azimuth 

(Cl) 5.375 

I5S6>.2-/ or 

5.375 

Corrected RF (50 UNITS! 

Time to Boost Cut OH 

3750 
3.88 sec 

IC2I 1^7* 
4-63/ Corrected TP //6?.<¿?9 sec 

(9.092 Time of Flight (1.0 secl^^g^ /^/ 

/55 6 -2/ 
2004- 

055755? 

5.467 4 63/ Time on Target inm/9/4o>0 /9/3S9. 60 
4.63/ 

0.830? 
Time of Flight (mm ft sec) a - 0/ 

Firing Azimuth (O.Oliyf) = /SS7 OS Time to Fire (1.0 sec) /9/357-59 
ORIENTING ANGLE FIRE COMANOS 

Az of OL (001o<) 

6400 (if nec) 

Sum 

Firing Azimuth lO.OIgl) 

Orienting Angle (O.Olryt) 

00/5 36 v 
SCO/IARM TIME HE ONLY! 

6400.00 * 
Elevation 

Range Factor 

/S51.0S 
Orienting Angle 

4358-3/ f 
Fuze Setting 

Time to Fire 

*7“ 

053. 3 
3769 

4858- 3/ 
/OS. o 

/9/357■59 

Figure 2-16(2). Computer's record for a nuclear mission—reverse side. 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

HOB TOT /9/V^' 

Tgl AZ  (lOiri) 

s "a 
Log ScaleFactof 

Log Cor 
ë IRÎ 1m 

SECOND TRAJECTORY COW 

Range (RT) 

FTR Entry Range 
(1,000ml 

ART.'IOO 

Alt Tgl (AITT) 

Lehr Alt IALTL) - 
Ht of Tgt 
Rel Lehr (HTL) 
HT of Tgl 
REL Lehr (500m) • 

SY7S/ m 

55 OOC>™ 

S.J'7 

O 
A HTL'100 (fea.37 

ALTL/100 m 
.5" 

DA FORM 4603, 1 Mar 77 

Trial RB (Col 21 

/ÛÛ 
^R! i00 

Col 4 x ¿>*37 S' A LIT i i nr. 

Cm s 

AH'l too 
"S3 . 

-H.5Y 
^AIII 100 

£V*é7 
-¿■53 

Total RBCorr 

Corrected RB (1 m) = ¿ 

/ 

/. 

For use of this form, see FM6404an< 

Figure 2-17. Computation of ART/100, 
A HTL/100, and ALTL/100. 

Note: Make sure range (RB) and height 
relative to launcher (HL) are transferred 
from the second trajectory block to the back 
of the form. 

c. Since a high explosive mission requires 
second trajectory computations, the last step 
in completing the front of the computer's 
record is to determine the corrected range to 
hurst and corrected height relative to 
launcher by completing the computations 
indicated in the SECOND TRAJECTORY 
COMPUTATIONS block. Use FTR LANCE 
ADD-A-1 in performing the second 
trajectory computations in this problem. 

(1) Determine and record the differences 
between the actual values and the firing table 
addendum entry values for the range to 
target and height of target relative to 
launcher (HTL). Divide launcher altitude 
(ALTL) by 100 (Fig 2-17). 

(2) With the launcher-target range and 
the launcher altitude, enter Table B of FTR 
LANCE ADD-A-1 and extract the 
appropriate elevation, SCO setting, and 
pages to enter Table C of FTR LANCE 
ADD-A-1 and FTR LANCE B-l. Enter SCO 
and Elevation in the spaces of the FIRE 
COMMANDS block. (See Figure 2-25.) 

(3) Enter Table C of the firing table 
addendum with the entry range (55000) and 
the entry height relative to launcher (0). 
Obtain the trial range to burst (Trial RB (Col 
2)), the corrections for the differences between 
actual values and entry values (Cols 3, 4, 5), 
and the trial height of burst relative to 
launcher (Trial HBL (Col 6)). Enter these 
values in the appropriate spaces on the 
computer's record. Multiply Columns 3, 4, 
and 5 by the corresponding values of 
ART/100, A HTL/100, and ALTL/100, and 
algebraically add the resulting products to 
determine the total correction to the trial RB. 
Algebraically add the total correction to the 
trial RB to determine the corrected RB. 

(4) Multiply A HTL/100 by 100 and 
algebraically add to the trial HOB relative to 
launcher to determine the corrected HBL. 
This will complete the computations on the 
front of the computer's record. FTR LANCE 
ADD-A-1 will not be required for the 
computations on the reverse side of the 
computer's record (Fig 2-18). 
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FIRE DIRECTION. GENERAL EM 6^0-4 

Tgt A2 .IIOiKl Log Cor 

crrrrifîTinrai 
SECOND TRAJECTORY COMPUTATIONS 

Range (RT) 

FTR Entry Range 
11.000ml 

SV7S/m 

SSOOOm '.1ËJ 

ART.'IOO ^,2.79 

Alt Tgt(ALTT) 

Lehr Alt (AITLI - 

Ht ofTgt 
Rel Lehr (HTL) 
HT of Tgt 
REL Lehr 1500m) ■ 

¿Z//7 

Trial RBICol2) 

- /OÛ 
Col 3 AR1 IOO 

CnN 
¿>0.37 

AHTL 100 

ih37 

A HTL/100 <feû.37 

ALTL/100 B 
DA FORM 4603,1 Mar 77 

S-' 
x -^SHL A AAIH 100 

£¥■¥¿7 
-¿S3— 

Total RB Corr 

Corrected RB dm) = 

ST-7¿>7 

/ 5 

/. S 

07? O 

5-/ 

QSV. / 
/• 5 

^5^.6 

57 2-/7 m 

Trial HBL (Col 61 

+ 
+ 100 <ÇpO-37 

AHTL/100 

Total HBL Corr 

Corrected HL (1m| = 

77 S 

37. 

37. 

738 

772 
-3Z 
'73 Ô 

For use ot this Torrn, see FM 6 40 4 and FM 6-15J, (he proponent agency n US Army Training and Doctrine C 

Figure 2-18. Computation of corrected RB and HL. 

d. On the reverse side, determine the 
range/100, A HL/100, and ALTL/100 and 

enter these values in (T), (2), and (3) at the 
top of the form (Fig 2-19). 

e. Enter the launcher-target azimuth to 
the nearest 20 mils and the firing point 

latitude to the nearest degree in the spaces 
provided. Enter part 1 of the firing tables and 
extract values for Cos 2L, Cos L Sin Az, Sin L, 
and Cos L Cos Az. Record these values in 
spaces(4), (§),©, and©at the top of the 
form (Fig 2-20). 

Range 
(RBor RT) £73-/7 

Height Rel to 
Lehr (HL) 73S 

Lehr Alt 
(ALTUIIm) OL53 

Firing Table Entry 
Range (1000m) - 57/200 

Firing Table Entry 
HL (500m) SûO 

^ JI./7 ©A HL/100 31. 3S 

Firing Table Entry 
ALTL (500m) - 600 

(T) A Range/100 

? O. 37 

© AALTL/100 

Lchr-Tgt AZ (20oU /S6>0 UJCos 2L 

Lat of Lehr (1°) 37 (j) Cos L SIN Ai ^ o. 83 

Sin L Z O. Sé> 

Cos L Cos Ai ? 0.03 

Figure 2-19. Computation of values for spaces ©, ©, and ©. 

Firing Table Entry 
Range (1000m) - 57000 

Firing Table Entry 
HL (500m) SOO 

Firing Table Entry 
ALTL (500m) - 600 

T) A Range/100 T±J 
Si 

A HL/100 36 SI AALTL/100 

« Lchr-Tgt AZ (20Q<) /S£>0 <* (© Cos 2L ^ 0. 37 (Ô) Sm L _ O. S¿> 

Lat of Lehr (Io) 37 (T) Cos L SIN Ai ^ o. 83 © Cos L Cos Ai 
© OÛ3 

TRIAL RANGE FACTOR (Col 2) TRIAL TIME PARAMETER (Col 6) / f UT ■ 

Figure 2-20. Determination of values for spaces (4), (5), (Ç), and (?). 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

f. Extract the required data from Table C of 
FTR LANCE-B-1 and compute the range 
factor, corrected time parameter, and firing 
azimuth (Fig 2-21). Enter Table D and obtain 
the TP correction. Add this to the corrected 
time parameter to determine the fuze setting. 
Note that the fuze setting for a high explosive 
warhead mission is computed to the nearest 
hundredth of a second and is expressed to the 
nearest tenth of a second (Fig 2-21). 

Lchr-Tgt AZ(20gl) /Sé>ó * (¿)Cos2L £>. 37 © SmL jr ¿7. £6 

Latof Lehr (1 "I 

TRIAL RANGE FACTOR ICol2) 

(P3.5¥Y rr&z ./Ÿ 
~ Col3 W   

37JL8. 33 

eOO./iL, ^ 0©^./V 

TRIAL TIME PARAMETER (Col 61 
// O jZ 7 sec 

OZS7 

Û.3S7 

0./¥8 

O.Ü6>7 

O.SSb 

7.57á> Col 7 

6.95Q 
c>./9 

ZS Coti o.¥(>7 
+ Q. PC 

<3> Col 9 ©é 

(AD^fev®^. 37 /.ezo ¡8 

(A2^e>775* ©S3 é.73¿ IB2) (?0.fc7x©/? O ■'33 

3738- 33 Í6.8I3 G732 

(o. 432- 

/O. 38! 

//0.27 
-¿O- 67 

'77O±3/ 

/■Û28 0.3S7 

Corrected RF 3738- 7/ Corrected TP 

TP Correction 

£3 357 
O. 67/ 

//O. 9/ sec 

^2 9- 
Range Factor 
(Nearest Whole Nol 3739 Fuze Setting INUC 1.0 see) 

(HE 0.1 seel // O " 

FIRING A2IMUTH 
/556\a.!* 

ZL 
/ / O. 9 

TIME OF FLIGHT COMPUTATIONS 

LauncherTgt Azimuth Corrected RF (50 UNITS) 375° 

(Cl) 4/. /9/ 9/9/ Time to Boost Cut Oft 9- <30 sec 

(C2^.;z5 ©^. ^ 9.6>o9 Corrected TP //O ■ 9/ 

1^3.07 33 0.092. Time of Flight (1.0 secl//5> 5/= // <¿> 

/5s(=.a/ 
-0-33 

922?) y. 6>O9 Time on Target /ÿOO /9/3S9: <60 

9.283 

0.326 
Time of Flight (min Ft seel /: SC# 

Firing Azimuth (0.01 gt) /S55 .SS * Time to Fire 11.0 sec) /9/358- 09 
ORIENTING ANGLE 

AzofOL (O.OIor) 00/5-36 K 

6400 (if nec) + 6900. OO K 

Sum - 6>9/^■ 3ù> f1 

FIRE COMANOS 

SCO/IARM TIME HE ONLV) 

Elevation 

Range Factor 

flriontinn ftnnlo 

£i/eo 
8S3. 3 
3739 

,,*>0 0 s/<2 

Figure 2-21. Computation of range factor, fuze setting, and firing azimuth. 

2-16 



FIRE DIRECTION, GENERAL FM 6-40-4 

g. Enter Table E to obtain the arm time 
and place it in the appropriate FIRE 
COMMANDS block (Fig 2-25®). 

h. Convert the firing azimuth to an 
orienting angle (Fig 2-22). 

i. Because a time on target has been 
ordered, compute the time to fire (Fig 2-23). 

j. Enter in the FIRE COMMANDS block 
all fire commands not previously recorded. 
Send all commands to the firing platoon (Fig 
2-24). 

Firing Azimuth (O.OIgtl 

0.3Z<* 

/555.8Ô * 
ORIENTING ANGLE 

Azof OL (O.OIrjO ¿>0/5-3á> W 

6400 (ifnecl <3^ûû- <?ó * 

Sum ¿•//S. 3Û> * 

Firing Azimuth (O.OIntl /S55-83 * 
Orienting Angle (0.01r¿) ^85^. Y3 * 

Figure 2-22. Computation of the orienting angle. 

Corrected TP 

TP Correction 

//O. 3/ sec 

Fuze Setting INUC 1.0 seel 
<HF fl 1 ser.i //o. <?/ 

Time to Boost Cut Off 

= |/ / o. 9 

TIME OF'FLIGHT COMPUTATIONS 

Corrected RF ISO UNITS) 

Corrected TP 

Time of Flight (1.0 sec)//5,5/= 

Time on Target /ÿOO 

Time of Flight (min E» sec) 

Time to Fire (1.0 sec) 

375° 

■Ÿ. <2>0 sec 

//O ■ 3/ 

// 
/9/3S9: 6,0 

/: f>(¿> 

/9/3S8- 04. 

Time of Flight (1.0 ac)//S, 5/= 

Time on Target /3/4&0 

Time of Flight (min & sec) 

Time to Fire (1.0 sec) 

// ^ 
/9/3S9: 6>0 

/:SO> 

/9/3S8- 04 
FIRE COMANOS 

SCO/IARM TIME HE ONLY) 

Elevation 

Range Factor 

Orienting Angle 

Fuze Setting 

Time to Fire 

8S3. 3 

3739 
4899. 48 

//O. 9 
/9/358: °4 

Figure 2-23. Time-of-flight computations. Figure 2-24. Fire commands. 

k. The completed computer's record for the 
nonnuclear mission is shown in Figure 2-25 
(T)and(2). 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

COMPUTER’S RECORD AND DATA CORRECTION SHEET (LANCE) 

UNIT. , 
A-/-/G 

Lehr Lat 
SA 

Time and Date Fired Target Number 
xz/ré 

Missile Serial Number 

COMPUTATION OF RANGE AND BEARING 
CALL FOR FIRE 

Tgt 
Grid 

dE - 
38352-7 S ï3F7ûr 5/0655 dN + dN FM 

Lehr 
Grid 

6400 Unit to , Lchrtslto 
Fire Fire L. 4559 76 38323z 3 - Bearing eanng 

Tgt HtJ&/760 /Z, FP No dE - 
dN - 
3200 

+ Bearing 

dE 
dN - BEARING Tgi /4SA/F/J065535JL 75 3200 

y. 737 82 06 Grid Log dE Bearing 

3- 37/ -7373 LogdN 
Tgt Alt mWhd Ff 3^5/ 

HOB Till /fMgfçf 

Log Tan 
Bearing /. 366 38 33 AZIMUTH 

Bearing (O.Oli/i) /5B6- 2/ O 
3200 
6400 

TOT NLT /9/4/5 

Remarks  

AVERAGE EASTING OO 
-2 7370 ^/5S6./L/ rd dE/2 Bearing 

5/55376 Smaller Easting + Launcher — 

Tgt AZ(O.OIiA) /S56- 2. / M y 8 33/6 Average Easting= 

HEIGHT REL TO LCHR RANGE TO TARGET (RT 
FIRE ORDER 

Alt dE Greater than dN 
HOB Ab 
Target 

4- 737 83-06 Unit to y , 
FUR A-/-/6 

Lehr 
No_ 

Log dE 

3. 939 5985 Log Sin B 
Alt of 
Burst XZl76é 9. 738 8.2 X./ Log Rg FP Nn >2- Tgt No 

9. 999 #¿8* Lehr Alt 
(ALTLL. 

Log Scale Factor- 

y, 738 3937 Log Cor Rg = WARNING ORDER Haidht Rel to 
5475/ Range (RT) dm chr(HLKIm) 

dN Greater thandE 
Lehr 
No _ 

Logd /Ä- x. FP No 
Log Cos B 

Tgt No X-^/74/P Whd TjA-S/ 

HOB TOT /9/V/tf 
Log Rg 

Log Scale Factor 

/5¿0 Log Cor (tom) Tgt A2 
e(RTMIm) 

SECOND TRAJECTORY COMPUTATIONS 

775 S4467 m Trial HBL (Col 61 Range (RT) 5475/ m Trial RB (Col 2 
FTR Entry Range 
(1.000ml _ 55000^ -HOP <^pO,37 -ZOO 

3490 37. o ^2.49 Col 3 ART 100 AHTL/100 ART/t00 

ft. 4 ¿>037 ¿Zf7 /■ 5 Alt Tgt (ALTTI 37. O Total HBL Corr AMU 100 COM 

+ c±; : 
rg) zt- x -2-54 
^ coiT A*ni 100 

A 54 m Lehr Alt (ALTL 

738 5-/ Corrected HLIm = Htof Tgt 
Rel Lehr IHTLI &37 5Y467 /. 5 3S4./ HT 01 Tgt 
REL Lehr (500m) -25 0 

775 2-74 '■5 
-37^ <&9-37 A HTL/100 

Total RB Corr 252.6 f3o 
ALTL/100 2.S4 Corrected RB Urn) = £42-/4 

DA FORM 4603, 1 Mar 77 For use of thu form, we FM 6 40-4 and FM 6-iSJ, the proponent aganev il us Army Training and Doctrine Command. 

Figure 2-25(t). Computer's record for nonnuclear warhead (M251 )—front side. 
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FIRE DIRECTION. GENERAL FM 6-40-4 

Range 
(RBorRT) SftX. /¥ 

Height Rel to 
LchrlHL) ^ 73 8 

Lehr Alt 
lALTDdml 

Firing Table Entry 
Range (1000m) - 54000 

Firing Table Entry 
HL (500m) 3^0 

Firing Table Entry 
ALTL (500m) - 6oo 

@AHL/100 3Q (T) A Range/100 ^ A,./4 ® AALTL/100 

Lchr-Tgt AZ (20p<) /S&O 0 Cos 21 ^ O. 37 (¿) Sin) _ (O. 6é> 

Lat of Lehr (1°) 34 (T) Cos L SIN Az 0 Cos L Cos Az Wo~û3 

TRIAL RANGE FACTOR (Col 2) 3 7A, 3.33 

¡P3.5¥ „ 
7.57S 

¿,.960 

0.4é7 

/. 82-0 

¿>. 43 A. 

Q>43A /¿> 813 

6. 432- 
/o. 3g J 

TRIAL TIME PARAMETER (Col 6) //Q. A. ¥ sec 

h)o /z- y r^±> A./4 
~ Col 7 - OZS7 

0.357 

0/48 

0.067 

O.SSb 

0.3S7 / ÔZ8 

o. 357 
O. 67/ 

//O. 3/ sec 

sec O 

sec 

Col 3 

v 38 

^■4<p +-Q. oc 
O Col 9 ©ê 

±Z.4¿> 

w^4.fa*(^o.37 (61)^3, !g 37 

(A2^>775x (^f^o. 83 (B2 ̂ O.ieTx^ßo.GZ 

3728- 33 
4-/0.38 

3738,7/ 

//0-2.4 
/o ¿>7 

77^7 

Corrected RF 3738- 7/ Corrected TP 

TP Correction 

Range Factor 
(Nearest Whole No) 3739 Fuze Setting (NUG 1.0 see) 

(HE 0.1 sec) //O. 9/ //o. 9 
FIRING AZIMUTH TIME OF FLIGHT COMPUTATIONS 

2U* 
Launcher-Tgt Azimuth Corrected RF (50 UNITS) 

(Cl) /9/ 9/9/ Time to Boost Cut Off 

37so 

4. <30 sec 

^èe.^(^o.3ù, 

¿^3 0.092 

4.6o9 Corrected TP //O . ”9/ sec 

Time of Flight (1.0 sec)//5# 5/= //¿> sec 

/55b.2/ 
-0.33 

4.23?) 4. <¿>09 Time on Target /ÿ/ÿ-OO /9/3S9: OO 

Firing Azimuth (O.OIgl) 

4.283 
0.326 

= /555.8S * 

Time of Flight (min & sec) 

Time to Fire 11.0 sec) 

J /: 6Q, 

/9/368- 09 
ORIENTING ANGLE 

AzofOL (O.Olijt) 

6400 (if nec) 

Sum 

Firing Azimuth (O.OIgt) 

Orienting Angle (O.Oliyl) 

FIRE COMANOS 

00/5-36 * SCO/IARM TIME HE ONLY) 

6400- OO * 
Elevation 

64^6- 36 tp' 
Range Factor 

/55S.88 K 
Orienting Angle 

4859.48 * 
Fuze Setting 

Time to Fire 

OX8O 

8S3. 3 
3734 

4859. 48 

//O. 9 
/9/358: 04 

Figure 2-25@. Computer's record for nonnuclear warhead (M251 )—reverse side. 
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2-11. Practice Nuclear Mission, 
M252 Warhead 

a. FTR LANCE-A-1 is used in the manual 
computation of firing data for a practice 
nuclear warhead mission. Computational 

procedures for a practice nuclear warhead 
mission are identical to those used for the 
tactical nuclear warhead mission except that 
a height-of-burst option is not specified in 
the call for fire. The height of burst selected 
by the firing unit must always be zero (0 
meters), since there is no warhead event. 

COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCEI 

UNIT 1 Lehr Lat 
i 

éf Time and Date Fired Target Number 

XZ/7¿>_ 
Missile Serial Number 

CALL FOR FIRE 

^ T^,F7/ _FM 
Unit to , ,, 
Fitn /-/&> 

Lclirlslto 
Fne Z_ 

FPNo_ /Z Tat Nnjy/7^ 

COMPUTATION OF RANGE AND BEARING 

Tgt 
Grid 
Lehr 
Grid 

dN ± 

Log dE 
Log (IN 5. 3 7/ 

35¿_ 

Tgt Alt JL/7- _ mWhd /ff¿5Z ^ T¡)n 

HOB J'MP/WT' FOT , 
i Beanng (0 Olirt) J 

TOT NLI ■; - äVERäGTE'äSTING 

BEARING 

Rnmarkb . . _ ¡ dJJ  j J 73^  
1 : Sniallei E.istimi t' ^ 

Aveiage E,is_ting_=! 

FIRE ORDER 

Umitu A Lch 

RANGE TO TARGET IRT) 
di Greater than dN 

Unit tu . .. Lehr ^ ¡LnqilE 
hn-.l/l-J-lb.- No 2, jtügs7„ B 

FP No /Z, Tgt NOÜ?22^|LollRg 

^ 73 7 ß2C& 
, £- JÍ9? 5765' 

=1-5, 739 

WARNINGOROER 

¡ Log Scale Factor-1 

~ . LoifCo.' Ri =1-^. Z?2 3937 
' R.inge IRT) Ilm 

dE - 
dN + 
6400 

- Bearing 

dE - 
dN - 
3200 

+ Beanng 

dE +, 
dN. 

Bearing 

dE + 
dN - 
3200 

— Bearing 

AZIMUTH 
O 

3200 
6400 

Bearing 

Launcher - 
Tgt AZ 10 Olntl 

¿>.00 

ni 

HEIGHT REL TO LCHR 

Alt Tgt 
HOB Above 
Target -F 
Alt of 
Buist 

-2 / ~7 

_¿2_ 

-2/7 

Height Rel to + 
LchilHLIHmll¿? J3 7 m 

Lehr 
No Z FP No  

Tqt No YX/7Whd /tí252- 
iDT /ysyfá 

Tgl A? J560 (lOrtl 

dN Greater than dE 
Log dN 
Log Cos B — 

Log fig = 

Log ScaleFactor 

Log Cor Rg 
Range (RTI < 1m) 

SECONO TRAJECTORY COMPUTATIONS 

Range IRT) Trial HBL (Col 6) ™J| Trial RB (Col 2) 

m ’ + ‘ FTR tntrv Rang» 
11.000m) ■hlOO 
ART 100 AHTL/1Q0 

Alt Tgt (ALTT) Total HBL Corr 
m + Lehr Alt (ALTL) 

HtuITgt ■+ 
RcILchrlHTL) 

Corrected HI (1m) = 

HToITgl j 
REL Lehr 1500m) - 1 

A HTL 100 
I Total RB Corr 

Collected R8 11m) = 

DA FORM 4603, 1 Mar 77 I FM 6 1 5J Th« urooonc i Training and Doc! 

Figure 2-26(7). Computer's record for practice nuclear warhead—front side. 
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FIRE DIRECTION. GENERAL FM 6-40-4 

Although fuze setting is not required for 
firing the M252 warhead, fuze setting 
computations should be completed to have 
realistic training. 

b. Following the same situation given in 
paragraph 2-8, firing data will be determined 
for the M252 warhead mission. (See Figures 
2-26, (T) and (2). 

Range 
IRBorRT) &7S/ 

Height Ret to 
Lehr (HU S> 

Lehr Alt 
lALTLIIIml 

Firing Table Entry 
Range 11000ml - 

Firing Table Entry 
HU500m) 0 

Firing Table Entry 
ALTL (500m) - S'o# 

(T) A Range/100 (?) A HL/100 g 0.37- (X) AALTl/100 

LchrTgt AZ(20ptl /¿»a 
(T) Cos 21 0-37 y 0.03 

© Sin L ^a s-6 
- 

Lat of LchrU") (T) CosLSIN Ar (T) Cos L Cos Ai 

^ecl 
TRIAL RANGE FACTOR (Col 2) <3-77*5T- /S' TRIAL TIME PARAMETER (Col 61 

g.?rf 
6 M ß.07g 

 U» /   0,i¥) 

Z-//Ù <Q-32C 

(AD 037 / 883 <0.0&7 
¿.3ex? aez 

3333. /át/Jé. 
3 93. 

//C -¥3 
_rl^L-Zâ- 

//7. /ù> 

/.02S' 0A79 
¿L233- 

0226- 
Corrected RF ¿763.02. Corrected TP ///■ /O’ sec 

X TP Correction ■O /J.&O 
Range Factor 
(Nearest Whole Wo) = 1 ^^3 

Fure Setting (NUC 1.0 seel 
imOUccr- /Qf-o 

FIRING AZIMUTH TIME OF FLIGHT COMPUTATIONS 

nt 
launcher-Tgt Azimuth 

*r.3& 

3.03/ 

am 
363/ 3367 

363/ 
0336 

Corrected RF ISO UNITS) -27SV 
(Cl) S-37S Time to Boost Cut Off 338 

Corrected TP //7S6 
(C3l<g^/x@ t^3 Timeol Flight (1 Osee) 

/ 
/ 0.84 

/53T7. OS' 

Time on Target / 9/333.6,0 

Time of Flight (mm & sec) 
0: O' 

Firing Azimuth (O.OItyO = 1 /SS7.CS* Time to Fire U.O sec) = 1 /9/3S-7.S? 
ORIENTING ANGLE FIRE COMANOS 

AzolOL (0.0 lot) 

6400 Id nec) 

Sum 

Firing Azimuth (0.01ml 

Orienting Angle (O.Olryi) 

Ú0/S¿& 01 SCO/IARM TIME HE ONLY) 

Elevation 

Range Factor 

os71 
Orienting Angle 

¿e$ß.3/ * 

Fuze Setting 

Time to Fire 

fíS-3-3 

¿27 & 3 
8S3.. As 
/OS? 0 

/9/3S7: S9 

Figure 2-26(2). Computer's record for practice nuclear warhead—reverse side. 
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FIRE DIRECTION 
WITH THE FAD AC 

\S3 

rr*% 

§ 
a. 

I 

Section I. Organization and Equipment 

The FAD AC is used to compute the necessary 
laying and firing data for the Lance missile. 
FADAC may also be used to solve specific 
survey problems and to store target, firing 
point, and observer information. 

3-1. Fire Direction Personnel 

o. The Lance battalion and firing battery 
FDCs provide personnel required for 
operating the FADAC. The fire direction 
computer is assigned the duties of FADAC 
operator. The duties of the other personnel 
are essentially the same as in the manual 
FDC organization discussed in Chapter 2. 

b. A minimum of two personnel is 
necessary to set up or to march order the 
FADAC and its associated equipment. 

3-2. Duties of the FADAC Operator 

a. The FADAC operator is responsible for 
the emplacement, march order, operation, 

and operator maintenance of the FADAC 
and the teletypewriter. His duties are to— 

(1) Insure that the correct procedures are 
followed in setting up the FADAC and the 
teletypewriter. 

(2) Insure that correct procedures are 
followed in the operation and maintenance of 
the equipment. 

(3) Record data in accordance with the 
unit standing operating procedures. 

(4) Report discrepancies or short- 
comings in the performance of the FADAC or 
its associated equipment. 

b. The duties of the generator operator are 
normally performed as additional duties by 
members of the FDC. These duties are to- 

il) Emplace the generator properly. 
(2) Start, stop, and monitor the operation 

of the generator on a standby basis. 
(3) Insure that the generator is providing 

the correct voltage. 
(4) Perform operator maintenance. 
(5) Maintain the prescribed records on 

generator operation. 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

3-3. Description of FADAC 

a. The FADAC is a solid state digital 
automatic computer with a nonvolatile 
rotating magnetic disc memory. It is used to 
solve the gunnery problem for the Lance 
missile, rockets, and cannon artillery. 

b. When the Lance missile program is 
inserted into the memory by means of the 
signal data reproducer (SDR), the FADAC 
will solve the ballistic problem. It will 
compute and display range, azimuth of fire, 
orienting angle, sustainer cutoff, range 
factor, fuze setting, quadrant elevation, arm 
time, and time to fire or time of flight. The 
TT-537/G or the TT-297A/UG teletype- 
writer, when connected to the FADAC, will 
print out these firing data as well as the 
target, observer, and firing point lists. The 
teletypewriter is required to obtain the results 
of several types of survey problems— 
traverse, zone-to-zone transformation, 
azimuth-by-altitude, geographic-to-UTM, 
and UTM-to-geographic conversions. The 
FADAC will check its internal operations as 
well as test the nixie tubes, the teletypewriter 
operation, and the validity of the program. 

3-4. Components and Associated 
Equipment 

a. The FADAC is of modular construction, 
consisting of four major components: the 
power supply chassis, the rotating magnetic 
disc memory, the control panel assembly, and 
the circuit boards. The FADAC weighs 
approximately 210 pounds and is housed in a 
watertight case that has removable front and 
rear covers. FADAC parts are cooled by two 
blowers that draw air through replaceable 
filters located under the front panel and 
exhaust it through a louvered section in the 
rear of the FADAC. Frequent cleaning of 
these filters is essential. See TM 
9-1220-221-10/1, Operator’s Manual for 
Computer, Gun Direction, Ml8 (FADAC). 

1 
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b. Associated equipment consists of the 
teletypewriter TT-537/G or the TT-297A/ 
UG, a 58-pound FADAC table with an 
integral power connection panel, a power 
cable and reel assembly, and a 3-kilowatt 
(KW), 120/208-volt, 400-hertz, 3-phase, 
4-wire generator (Fig 3-1). 

c. Auxiliary equipment consists of a signal 
data reproducer AN/GSQ-64 and a computer 
logic unit test (GLUT) AN/GSM-70. 
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CONTROL 
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Figure 3-1. FADAC components. 3-3 
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3-5. The Lance Program Tape 

a. The program is coded on punched paper 
tape. The Lance missile program is inserted 
into the permanent storage section of the 
FADAC memory known as cold storage by 
means of the SDR. 

b. In addition to the Lance program tape, 
two diagnostic tapes are issued to 
maintenance personnel. Loading the 
program tape into the FADAC is discussed in 
paragraph 3-6. 

3-6. Loading the Program 

a. The Lance program is entered into the 
FADAC by means of the SDR. When 
connected to the FADAC, the SDR energizes 
the recording heads on the disc in the cold 
storage section of memory. When the SDR is 
disconnected, these cold storage recording 
heads are deenergized; thus, the program, 
once loaded, will remain unchanged. Figure 
3-1 1 shows the SDR connected to the 
FADAC for memory loading. 

b. After the SDR has been connected to the 
FADAC, the following procedures are used to 
load the program into memory. (For further 
details, see TM 9-1290-326-34, Operator’s 
and Organizational Maintenance Manual: 
Reproducer, Signal Data AN/GSQ-64, and 
TM 9-1220-221-20&P, Organizational 
Maintenance Manual: Computer, Gun 
Direction: M18.) 

Note: The duties listed in steps 1 through 11 
below are the responsibility of the FADAC 
repairman assigned to headquarters battery. 

STEP 
f'jipl 

ACTION 
Remove the top of the PROGRAM 
TAPE CARTRIDGE and place the 
cartridge in the metal canister with 
the wide side of the tape toward the 
face of the SDR. The cardboard tab 
on the cartridge should be in the slot 
of the canister. 
Set all switches in the DOWN posi- 
tion (Fig 3-1 (2)) and open the 
read head using the READER 
CONTROL LEVER. 
Pull the tape from the top of the 
cartridge and thread the tape 
through the read head. Insure that 
the verify code (two small holes 
on the narrow side of the tape) is 
beyond the read head and that the 
first punched holes of the program 
tape are above the read head. 
Turn the SDR power on by placing 
the CIRCUIT BREAKER in the ON 
position and the SIGNAL switch in 
the ON position. 
CAUTION: Do not close the read 
head gate. 
Turn on the FADAC circuit breaker 
and energize the FADAC by 
placing the ON-OFF switch in the 
ON position. 

ÜO 

sm. mm wm, mm MO 

Figure 3-1 (7). Connected signal cable. Figure 3-1 (2). Signal data reproducer switches. 
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STEP ACTION 

(6) When the FADAC POWER READY 
indicator lights, press the RESET 
button. 

Qj) Slowly close the SDR read head 
gate while insuring that the pro- 
gram tape is threaded properly 
through the guides. Press the con- 
trol lever firmly down to a com- 
pletely closed position. 

(§) Press the START button on the 
SDR. The SDR will stent reading 
the tape. During the reading pro- 
cess, the FADAC IN-OUT indicator 
will be lit. 

(9) If it is necessary to stop the loading 
process at any time, press the STOP 
button on the SDR. To restart, press 
the FADAC RESET button and 
reload the tape as described in the 
above steps and then press the 
START button on the SDR. 

® When the tape stops at the last code, 
first turn off the FADAC and then 
turn off the SDR. 

Note: This shutdown sequence is important 
to prevent a stray signal from affecting the 
program. 

© 
© 

Disconnect the signal cable from 
the SDR. 
Energize the FADAC and perform 
program tests 1 and 2 (para 3-10). 
The successful completion of these 
tests will verify that the program 
has been loaded correctly. 

a. The following actions are required to 
prepare the FADAC equipment for 
operations: 

STEP 

Çs) 
(l) 

© 

© 

© 

ACTION 
Turn the FADAC table upside down 
and release the screwlock fasteners 
on the legs. 
Extend each leg so that the height 
will be comfortable for the operator. 
The top will be level. 
Secure each leg in position by tight- 
ening the leg locking ring and then 
place the table in an upright posi- 
tion. 
Have two men place the FADAC on 
the table. 
Press the core of the pressure re- 
lease valve and allow the pressure 
in the case to equalize. 
Remove the front and rear covers. 
Fasten the four latches on the table 
over the four hooks on the FADAC 
case. 
Remove the caps and connect the 
cable from the bottom of the table to 
the FADAC. (See TM 9-1220- 
221-10/1) 

Connect the power cable from the 
generator to the table and insure 
that the circuit breaker is in the 
OFF position. 

Remove the teletypewriter cover 
and release the carriage and platen 
locks. Then connect the teletype- 
writer power cable to the receptacle 
on the table. Then connect the tele- 
typewriter signal cable to the recep- 
tacle on the side of the FADAC. (See 
TM 9-1220-221-10/1) 
Start the generator and insure that 
it is producing the correct voltage 
and hertz. 
Check the condition of the air filters 
and the air intake for obstructions. 
Place the FADAC circuit breaker in 
the ON position. 
Place the POWER switch on the 
power panel in the POWER ON 
position until you hear the FADAC 
start to energize, then release the 
switch. When the POWER READY 
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STEP ACTION 

indicator lights, the FAD AC is 
ready to operate. 

Note: If the POWER ON-OFF switch is 
accidentally triggered after the POWER 
READY indicator lights, the POWER 
READY indicator will go out and the 
FADAC will not function in any way. The 
correct procedure for reestablishing power is 
to momentarily hold the POWER ON-OFF 
switch in the OFF position to deenergize the 
FADAC. After a wait of 30seconds (to allow 
the memory position to stabilize), again hold 
the switch momentarily in the ON position. 
When the POWER READY indicator lights, 
the FADAC will once more be ready to 
operate. 

STEP ACTION 

(?) Close the gate on the SDR and press 
the FADAC START button. 

(s) When the tape stops on the SDR, 
turn on COMPUTE RUN switch. 

Note: Tape will intermittently stop, and ' 
data will be displayed on the F AD A C display 
panel. 

(9) When the final display reads 
0101010101010101, the FADAC 
memory will be cleared. 

¡|0) Shut off the FADAC, SDR, and 
FADAC generator and disconnect 
them. 

d5) Turn the teletypewriter power on. 

b. For further details on handling the 
equipment, see TM 9-1220-221-10/1. 

c. When it becomes necessary to clear 
classified data from the FADAC memory, a 
tape, part number P/N 8213315-119, must be 
loaded through the signal data reproducer 
AN/GSQ-64. This tape contains a special 
program that will delete and clear all 
classified data. 

STEP ACTION 
(1) With the SDR connected to the 

FADAC, turn all SDR switches off. 
(2) Insert the leader of the clear mem- 

ory tape through read head without 
closing the gate. 

(3) Turn the SDR CIRCUIT BREAK- 
ER on and then turn the SIGNAL 
switch on. 

(4) Turn the FADAC on and wait for 
the POWER READY indicator to 
light. 

(5} Press the FADAC RESET button. 
(¡By Insure that the matrix buttons are 

in the A-l position and the mission 
association buttons are in the A-l 
position. 

3-8. Marsh Ordair Âsîions 

The FADAC and teletypewriter are prepared 
for traveling as follows: 

STEP ACTION 
(T) Move the POWER switch and the 

FADAC circuit breaker to their 
OFF positions. 

(2) Stop the generator and disconnect 
the power cable; replace the recep- 
tacle covers; and replace the cable. 

(3) Unfasten the four latches that 
secure the FADAC to the table. 

(Î) Disconnect all other cables from the 
FADAC; replace the receptacle 
covers; and replace the front and 
rear covers. 

(5) Secure the carriage and platen locks 
on the teletypewriter and replace 
the cover. 

f6 j Remove the FADAC from the table. 
(V) Turn the table upside down and 

release the telescoping portion of 
each leg by turning the leg locking 
ring counterclockwise. 
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;/8 Secure the plug of the FADAC 
power cable to the clamp under the 
table and replace all receptacle 
covers on the table. 

/'A 

9j Retract and fold the legs. 
10 Place the FADAC, FADAC table, 

teletypewriter, and cable and reel 
assembly in the transport vehicle. 

Section II. Operator Controls and Tests 

3-9. The Control Panel 

The operator controls the FADAC program 
through the use of buttons, switches, and 
keys. These controls are located on the front 
panel (Fig 3-2). Each of the seven sections of 
the control panel is identified on this figure. 

TROUBLE INDICATOR PANEL DISPLAY PANEL 

3 

POWER PANEL 
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OO 
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9 
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OPERATOR PANEL KEYBOARD 
MECHANICAL 
TAPE READER 

Figure 3-2. Computer control panel. 
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a. The matrix panel. The primary means 
of controlling the computer program, 
including the entry or recall of data, is by the 
matrix panel (Fig 3-2 (D) and the keyboard. 
The matrix panel overlay is used with matrix 
location selection buttons. Along the left side 
of the matrix are eight buttons lettered A 
through H; along the bottom are eight 
buttons numbered 1 through 8. By pressing 
one letter button and one number button, the 
operator can select any 1 of 64 different 
locations. As the operator selects a location, 
the appropriate window of the matrix panel 
lights. Each Lance missile fire mission 
normally is preplanned for a specific firing 

point and a specific target. All the data 
pertaining to a firing point-target 
combination are called mission-associated 
data. Ten possible missions can be identified 
by a letter-number combination using the 
two buttons numbered 1 and 2 and five 
buttons lettered A, B, C, D, and E located on 
the right side of the matrix panel. These 
buttons are used to associate all specific 
mission data. By pressing a numbered button 
and a lettered button simultaneously (e.g., 
A-l, B-l, E-l, E-2), the operator can cause 
the FADAC to compute 10 independent sets 
of firing data and store these in 10 separate 
memory locations. 
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Figure 3-2 (T). Matrix panel. 
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b. Operator panel. The operator panel 
(Fig 3-2 2 ), in the lower center of the control 
panel, has four program-controlled 
indicators and four buttons. Their 
description and use are detailed in the 
following tables: 

® NO I 
SOLUTION COMPUTE o o 

TRIG COMPUTE n n 
7 

Figure 3-2(2). Operator panel. 

© ® 
KEYBOARD o 

IN OUT a <S> Q @ 

SEND . RECEIVE 

OO 
I® © 

Table 3-1. Program-Controlled Indicators 

Indicator Name Description and Use 

NO SOLUTION 

COMPUTE 

The NO SOLUTION indicator normally is lighted and will flash if the data 
entered for a particular problem produce no solution. For most situations, 
a numerical display defines the cause. See paragraph 3-24.  

The COMPUTE indicator lights when the FADAC is in the compute 
mode. 

IN/OUT The IN/OUT indicator lights when data are transferred to or from an 
input-output device such as the keyboard or the display panel. 

KEYBOARD The KEYBOARD indicator lights when a keyboard entry is required. 

Table 3-2. Operator Panel Buttons 

Indicator Name Description and Use 

TRIG The TRIG button is not used with the Lance program. Pressing this button 
will cause the NO SOLUTION indicator to flash. This action will not affect 
any of the data that have been entered. 

COMPUTE Pressing the COMPUTE button causes the FADAC to compute the 
trajectory data for the gunnery problem. 

SEND The SEND button is not used in the Lance program. 

RECEIVE The RECEIVE button is not used in the Lance program. 
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c. The keyboard. The keyboard assembly 
(Fig 3-2(3)) has five groups of keys. The 
description and use of each key are detailed in 
the following table: 

Figure 3-2(3). Keyboard assembly 

Table 3-3. Keyboard Assembly Keys 

Indicator Name Description and Use 

SM and RECALL Pressing the SM (sample matrix) key or the RECALL key causes the 
FADAC to follow the commands in that portion of the program indicated 
by the matrix position selected. Normally, these commands will require a 
keyboard entry, in which case the KEYBOARD indicator will light. The SM 
key is used to initiate input, and the RECALL key is used to recall from 
 memory the data indicated by the matrix position selected. 

LEFT, DOWN, Pressing the LEFT, DOWN, DROP, - (minus) key causes a negative sign to 
DROP, - be associated with the numerical value entered through the keyboard. 

RIGHT, UP, 
ADD, + 

Pressing the RIGHT, UP, ADD, + (plus) key causes a positive sign to be 
associated with the numerical value entered through the keyboard. 

Numerical Keys 
and the 
Decimal Point 

CLEAR 

The numerical keys 1,2, 3, 4, 5, 6, 7, 8, 9, and 0 and the decimal point 
key (•) are used to enter numerical values, including those with decimal 
points. The keys are interlocked so that two keys cannot be pressed simul- 
taneously. As each numerical key is pressed, the numerical value entered 
is displayed on the display panel. The 0 key may also be used to indicate 
"yes" to the FADAC. The 9 key may be used to indicate "no" to the 
FADAC. The (•) key will terminate multiple display. 

The CLEAR key is used to clear an erroneous keyboard input and to erase 
the display before the value has been permanently entered into memory. 
After the CLEAR key has been pressed, the correct data can be entered 
without pressing the SM key again. 

ENTER The ENTER key is used to enter the values displayed. 
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Figure 3-2(§). Mechanical tape reader. 

d. Mechanical tape reader. The 
mechanical tape reader (Fig 3-2(3)), in the 
lower right section of the control panel, is a 
mechanical device capable of reading 
five-hole punched paper tape by which data 
are read into the hot storage memory section. 
It has no function in the Lance missile 
application. 

e. Trouble indicator panel. The trouble 
indicator panel (Fig 3-2©) has four 
indicators and three program control 
buttons. The description and use are detailed 
in the following tables: 

(D 
TEMP TRANSIENT^) PARITY ERROR 

SETUP PROG TEST RESET 

Figure 3-2®. Trouble indicator panel. 

Table 3-4. Trouble Indicators 

Indicator Name Description and Use 

TEMP The temperature indicator lights when the internal operating temperature 
is correct. The indicator flashes when the operating temperature is not 

 correct.     
TRANSIENT The TRANSIENT indicator lights when the line voltage is correct. The 

indicator flashes when the power supply voltage fluctuates or approaches 
the operating limits.   

PARITY A PARITY indicator is provided to indicate an internal error in the transfer 
of data. 

ERROR The ERROR indicator normally is lighted and flashes if there is an accu- 
mulator overflow or underflow that is caused by the internal use of a 
number too large or too small for the FADAC to handle. 
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Table 3-5. Program Control Buttons 

Indicator Name Description and Use 

SET UP The SET UP button is not used in the Lance program. 

PROG TEST 

RESET 

When the PROG TEST button is pressed and a keyboard numbered key 

(1,2, 3, or 4) is pressed, the computation of a stored test routine begins. 
The numbered key pressed selects the type of test to be made. Keys 1 
and 2 initiate tests of the program, key 3 initiates a test of the Nixie tube 

display, and the 4 key initiates a test of the teletypewriter. See paragraph 
3-10, Program Tests. 

The RESET button is pressed to terminate the input/output or compute 
mode. Pressing this button will also terminate flashing of the PARITY, 
TRANSIENT, or ERROR indicator if the indicated malfunction is not 
recurring. 

f. Display panel. The display panel (Fig 
3-2©) in the upper center section of the 
control panel consists of 18 Nixie tube 
indicators that display information in the 
form of letters, numbers, and signs as it is 
entered in the FADAC or as an output 
display. In most instances, the data entered 
through the keyboard will be displayed on 
this panel and will be erased when the 
ENTER key is pressed. The panel is divided 
into six windows that will display specific 
data, depending on the type of problem. 

(1) The first window, BATTERY, has 
one Nixie tube. It will display a letter (A 

through E), depending on which lettered 
mission association button is pressed. 

(2) The second window, SIGN, has one 
Nixie tube. It will display the algebraic sign (+ 
or -) associated with a numerical input or 
output. 

(3) The third window, CHARGE, has one 
Nixie tube. It will display security 
classification of the program entered when 
program test 1 is conducted. It will also 
display certain entry flags. 

(4) The fourth window has five Nixie 
tubes and is labeled DEFLECTION, 
AZIMUTH, and EASTING. It will display 

o 0 0 0 
FUZE SETTING BATTERY CHARGE DEFLECTION QUADRANT r TIME OF FLIGHT 

SIGN I V_ AZIMUTH 
EASTING 

DISTANCE 
NORTHING1 

.VERTICAL ANGLE. 
ALTITUDE 

0 G e e 0 

Figure 3-2©. Display panel. 

3-12 



FIRE DIRECTION WITH THE FADAC FM 6-40-4 

the input or output data for the matrix 
position selected. When coordinates are 
entered in the normal sequence, the easting 
will be displayed in this window, the northing 
will be displayed in the fifth window, and the 
altitude will be displayed in the sixth 
window. 

(5) The fifth window has five Nixie tubes 
and is labeled FUZE SETTING, TIME OF 
FLIGHT, DISTANCE, and NORTHING. 
The data displayed depends on the matrix 
position selected. Normally, the fuze setting, 
time of flight, range, or northing input or 
recalled data will be displayed in this 
window. 

(6) The sixth window has five Nixie 
tubes and is labeled QUADRANT, 
VERTICAL ANGLE, and ALTITUDE. 
Normally, the quadrant elevation or altitude 
input will be displayed in this window. The az 
of the OL is also displayed in this window. A 
keyboard entry normally will be displayed in 
the leftmost Nixie tubes, and subsequent 
entries will cause each digit to shift to the 
next Nixie on the right. When the ENTER key 
is pressed, the digits entered will be displayed 
in the proper sequence. NO SOLUTION flags 
will be displayed in the rightmost two Nixie 
tubes of this window. 

g. The power panel. The power panel 
(Fig 3-2 (7) ), located in the upper right section 
of the control panel, has a toggle switch that 
controls two night lights, another toggle 
switch to turn the computer on and off, and a 
POWER READY indicator that lights 
approximately 20 seconds after the FADAC 
is energized. The indicator blinks when the 
FADAC is in the marginal test mode or when 
the lower blower motor is not operating. The 
lower blower motor does not operate when the 
back cover is installed for cold weather 
operations. If the indicator blinks when the 
back cover has been removed and the 
MARGINAL TEST switch is off, a 
malfunction of the lower blower is indicated. 
A time meter that records the cumulative 
hours the FADAC has been in operation is 
also provided. 

« 

U Ul 

m v<5 o 

■ 
Figure 3-2 7 . Power panel. 

3-10. Program Tests 

a. The Lance program provides four 
internally stored program tests that are used 
to insure that the FADAC and the 
teletypewriter are operating properly and 
that the correct program has been entered in 
memory. These tests should be made when 
the FADAC is first set up for operation, when 
there is a loss of power, or when there is 
reason to believe that the FADAC is not 
operating properly. The program must be 
entered in the FADAC before the program 
tests can be made. The four tests are: 

(1) Program test 1, which tests the 
validity of the program stored in the cold 
storage section of memory. 

(2) Program test 2, which tests the 
conditions in the hot storage section of 
memory. 

(3) Program test 3, which tests all of the 
numeric filaments of the Nixie tubes and the 
operation of the display circuits. 

(4) Program test 4, which tests the 
teletypewriter for proper operation. 
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b. Program test 1 (SUM) check procedures 
are: 

(1) Press the PROG TEST button; the 
KEYBOARD indicator will light. 

(2) Type 1 on the keyboard, and the 
computer will automatically test the program 
entered in the memory. The Nixie display 
tubes will Ricker while the test is being made. 
If the test is successful, the following 
program identification number will appear 
on the display panel: A 2 00000 00000 00559. 
(This display is for the tactical program. The 
display for the training program is A1 00000 
00000 00559.) If the test is unsuccessful, the 
NO SOLUTION light will blink and a series 
of numbers other than zeros will be displayed 
on the 10 Nixie tubes following the 
classification code numbers. 

(3) Repeat the test if the first attempt is 
not successful. The second or third attempt 
may be successful. However, if several 
attempts are frequently required for 
successful completion of the test, faulty 
computer parts may be the cause and 
maintenance checks should be performed. 

c. Program test 2 procedures are: 
(1) Press the PROG TEST button; the 

KEYBOARD indicator will light. 
(2) Type 2 on the keyboard. The FADAC 

will automatically test the hot storage 
portion of the memory. During the test, the 
three rightmost Nixie tubes in the 
QUADRANT window of the display panel 
will rapidly display the channel numbers 
being checked and, if the test is successful, 
will finally display the number 136. If the test 
is not successful, the PARITY indicator will 
fiash and the channel number in which the 
error occurred will be displayed. 

(3) If the test is unsuccessful, the 
indicated channel must be cleared by using 
the procedure described in Table 3-6 for 
matrix location D-7 (CLEAR CHANNEL). 
After the channel has been cleared and the 
correct data for that channel have been 
entered, repeat the test. Figure 3-3, the 
memory map, should be studied to determine 
what data must be reentered. 

d. Program test 3 procedures are: 

(1) Press the PROG TEST button; the 
KEYBOARD indicator will light. 

(2) Type 3 on the keyboard. The FADAC 
will automatically test all of the Nixie tubes 
by successively lighting each filament 
starting with 0 and ending with the decimal 
point. In addition, the + and - filaments in the 
SIGN window will be lighted in turn. The 
operator should observe the display panel 
and insure that each filament lights properly. 
Defective tubes should be replaced at once. 

e. Program test 4 procedures are: 
(1) Connect and turn on the teletype- 

writer. 
(2) Press the PROG TEST button; the 

KEYBOARD indicator will light. 
(3) Type 4 on the keyboard, and the 

FADAC will automatically cause the 
teletypewriter to print out the following 
letters and numbers seven times and then 
halt: ABCDEFGHIJKLMNOPQRSTUVWX 
YZ0123456789. 

(4) If the printout includes illegible 
letters or if the teletypewriter misprints, 
adjustment and synchronization are 
required. 

f. A marginal test also has been built into 
the FADAC that provides the operator with a 
means of performing a limited check of the 
FADAC's operation with various voltages. 
Successful completion of program test 1 when 
the MARGINAL TEST switch is placed in the 
1 through 5 positions assures the operator 
that the FADAC will operate under normal 
conditions. The procedures for the marginal 
tests are: 

(1) When the POWER READY indicator 
lights, perform program test number 1 as 
shown below. After successful completion of 
program test 1, place the MARGINAL TEST 
switch in the 1 position. The POWER READY 
indicator will blink. Blinking of the POWER 
READY indicator does not indicate a 
malfunction at this time. 

(2) Press the PROG TEST button and 
type 1 on the keyboard. Blinking of the 
PARITY or ERROR indicator indicates that 
the computer has malfunctioned under the 
marginal conditions induced when the 
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MARGINAL TEST switch was set at the 1 
position. 

(3) Repeat the procedures in the 
paragraph above with the MARGINAL 
TEST switch in positions 2, 3, 4, and 5. If 
neither the PARITY nor the ERROR 
indicator blinks when the switch is placed in 
positions 1, 2, 3, 4, and 5, the operator is 
assured that the FADAC will operate under 
normal conditions. 

Note: The MARGINAL TEST switch must 
be in the OFF position during operations 
other than marginal test. 

CHANNEL 
NUMBER DATA STORED IN MEMORY 

70 MISSION A-1 MISSION A-2 MISSION B-1 MISSION B-2 

72 MISSION C-1 MISSION C-2 MISSION D-1 MISSION D-2 

74 MISSION E-1 MISSION E-2 TEMPORARY DATA CLEAR 

76 TEMPORARY DATA 

110 TARGET LIST (1-22) 

112 TARGET LIST (22-43) 

114 TARGET LIST (43-64) 

116 TEMPORARY DATA 

130 TEMPORARY DATA 

132 TEMPORARY DATA FIRING POINT LIST (1-17) 

134 FIRING POINT LIST (18-39) 

136 FIRING POINT LIST 
(39-48) 

TEMPORARY DATA OBSERVER LIST 

Figure 3-3. Memory map. 
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Section III. Input 

3-11. FADAC input General 

a. The data needed for the solution of a 
problem are entered through the keyboard 
into the hot storage section of memory. 
Twelve channels are allocated for these data, 
and the recording heads in this section of 
memory are always energized. 

b. Input is controlled by the selection of 
specific matrix functions from the 64 matrix 

locations shown on the matrix overlay, 
Figure 3-4. The input selection matrix and 
keyboard simplify operator input. By 
selecting a specific matrix function and then 
pressing the SM or the RECALL key, the 
operator is able to enter or recall specific data 
or to initiate a designated computational 
routine. 

c. The operator uses the FADAC controls 
to issue instructions to the FADAC in 

o 
G 
G 
G 
O 
e 
o 
o 

    r ^ r lM\ 

l zE Mr^dI OBS OBS 
NORTH 

OBS OBS OBS OBS 
EAST ALT SPHER ZONE RECALL 

□ PR NT START HORIZ 
ANGLE 

HÖR Z SLANT 
OIST 

VERT 
ANGLE TRAV OBS BIST 

LIST 

00 □ CORR 
ALT 

ANGLE 

GEO UTM 
DECL 

ALT UTM GEO 

TGT FIRING CLEAR HOB LIST LIST PR NT TOT DATA MISSION OPT ON 
ASSOC I:*l ASSOC I*: MISSION 

DATA RECALL 
Til 11111«. 

□□ CLEAR 
TEMP 

STORAGE 

ORIENT 
ANGLE 

HOB CLEAR 
CHANNEL 

RANGE 
FIRE METERS 

PR NT 
TIT t£j TGT Vi' ' 

LIST m 
DELETI DELETE 

L ST 

M 
RECALL FP 

NORTH 
FP 

SPHER FP OR ZONE EAST ALT RECORD 
FP LIST 

RECALL 
TGT OR 
GT LISTtfrttS 

TGT TGT TGT TGT TGT TGT 
NORTH EAST ALT SPHER ZONE RECORD 

OQOOGGOO 
Figure 3-4. The matrix overlay. 
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standard artillery terminology. When 
necessary, one- or two-digit codes, called 
flags, are used to identify input data or to 
recall data for display or printout. The flags 
used in the Lance program are shown on the 
flag card, Figure 3-6. 

3-12. Target and Firing Point 
Data Input 

a. The bottom two rows of the input 
selection matrix are used to enter data for 64 
targets and 48 firing points into the FADAC 
memory. Each target and firing point are 
entered on their storage lists. Targets are 
assigned a sequential file number from 1 
through 64, and firing points are assigned 
numbers from 1 through 48. The grid and 
altitude of each firing point and each target 
and the az of the OL associated with each 
firing point are entered on the storage list. 

b. Because the range of the Lance missile 
may require that the missile be fired from one 
grid zone into another, a spheroid flag and a 
UTM grid zone number for each target and 
firing point must be entered into the FADAC. 
Separate matrix locations are used for these 
entries. Six-digit easting and seven-digit 
northing grid coordinates must be entered for 
each target and firing point. The FADAC 
high order digits are necessary to identify the 
specific lettered 100,000-meter grid location 
of the target and the firing point in the UTM 
system. See TM 5-241-2, Universal 
Transverse Mercator Grid: Zone to Zone 
Transformation Tables. 

3-13. Observer Data Input 

The procedures for entering the grid and 
altitude of observer locations (survey 
stations) into memory using the functions-in 
row H of the matrix are the same as those for 
entering target and firing point data using 
the functions in rows A and B. Eight observer 
locations can be stored. 

3-14. Survey Data Input 

a. Observer grid, altitude, spheroid, and 
UTM grid zone are required in three of the 
survey applications. If these data have been 
previously stored in memory, recall function 
H-8 (OBS RECALL) may be used to initiate 
the problem solution. 

b. Survey problems are normally solved in 
a prescribed input sequence, which is 
explained in Table 3-6 in the description of 
matrix functions. 

3-15. Input Checks 

a. To insure that the correct data are being 
entered, the operator should carefully check 
input on the display panel before he presses 
the ENTER key. Further, when there is any 
doubt about what has been previously 
entered, the data in memory should be 
recalled for verification. 

b. The teletypewriter print functions (C-5, 
C-7, and G-7) may be used to check the target, 
firing point, and observer data stored in 
memory. See paragraph 3-23, Printed 
Output. 

3-16. Functions Requiring a 
Signed Input 

a. Some input values must be preceded by a 
plus or minus sign. The FADAC will not 
accept these inputs unless the plus or minus 
key is pressed before the numerical value is 
entered. 

b. The following is a list of inputs that 
require a plus or minus sign and the matrix 
functions that are used to enter the values. 

Input Matrix Function 
Target (TGT) )  A o rrGT ALTI 
altitude (ALT) } d (1G1 

Target zone  A-5 (TGT ZONE) 
Firing point 
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Input 

Altitude 
Firing point zone 
Latitude 
Longitude 
Star or sun 
Declination 
Vertical angle 
Observer altitude 
Observer's zone 
Adjacent zone 
Azimuth by altitude 

Matrix Function 

B-3 (FP ALT) 
B-5 (FP ZONE) 
F-l (LAT) 
F-2 (LONG) 

F-4 (DECL) 
G-5 (VERT ANGLE) 
H-3 (OBS ALT) 
H-5 (OBS ZONE) 
H-6 (ZONE TO ZONE) 
F-5 (AZ BY ALT) 

Section IV. Special Procedures 

3-17. Enabling Procedures 

a. An enabling procedure has been 
designed as a safeguard against inadvertent 
entry of an error. This procedure allows the 
operator to activate or cancel certain critical 
functions as desired. When the operator has 
selected a function requiring an enabling 
procedure and has pressed the SM key, he 
must then type 0 or 9 on the keyboard to 
enable or dismiss the function. This 
procedure precludes the accidental deletion of 
information stored in memory by the 
selection of the wrong matrix button. For 
each function requiring an enabling 
procedure, a keyboard entry of 0 enables the 
function, whereas an entry of 9 dismisses the 
function and terminates the input mode. 

b. Four input functions require the 
enabling procedure. 

Function 
FP DELETE 
TGT DELETE 
CLEAR TEMP 
STORAGE 
CLEAR MISSION 
DATA 

Matrix Location 
C-6 
C-8 

D-8 

E-8 

3-18. Function Values Set to 
Minus Zero 

a. When certain matrix functions are used, 
the data entered in their complementary 
functions are set to an unrecognizable form 
which, when recalled, will be displayed as 
five zeros preceded by a minus sign. This 
form is referred to in this manual as minus 
zero. Some functions are automatically reset 
to minus zero during the compute mode of 
most survey routines. This is a programed 
safety feature to avoid errors caused when the 
operator fails to make a complete entry. For 
example, when locations A-l through A-5 
are used to enter the northing, altitude, 
spheroid, and zone and matrix location A-7 is 
used to record the target data, the recording 
process resets the locations A-l through A-5 
to minus zero. If the operator then enters 
another target, he will automatically be 
prevented from using any part of the data 
entered previously, since those values have 
been reset to minus zero, a value which the 
FADAC will not use. Therefore, the operator 
must enter new data in matrix locations A-l 
through A-5 before he can use matrix 
location A-7 (TGT RECORD). 

b. In the solution to survey problems, the 
matrix functions used to enter the required 
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data are set to minus zero during 
computations. Each type of survey problem is 
computed by using a specific matrix location 
that causes the data entered in the other 
locations used for that problem to be reset. 

c. .Use of the following functions will cause 
the data in their complementary functions to 
be set to minus zero. 

Function 
A-7 (TGT 
RECORD) 

B-7 (FP RECORD) 

C-6 (FP DELETE) 

Complementary 
Functions 
A-l (TGT EAST) 
A-2 (TGT NORTH) 
A-3 (TGT ALT) 
A-4 (TGT SPHER) 
A-5 (TGT ZONE) 
B-l (FP EAST) 
B-2 (FP NORTH) 
B-3 (FP ALT) 
B-4 (FP SPHER) 
B-5 (FP ZONE) 
B-6 (AZ OL) 
Specific locations in 
B-8 (RECALL FP OR 
FP LIST) 

C-8 (TGT DELETE) Specific locations in 
A-8 (RECALL TGT 
OR TGT LIST) 

D-8 (CLEAR TEMP All locations in tempo- 
STORAGE) rary storage 
E-8 (CLEAR All mission-associated 
MISSION DATA) data in D-l through 

D-5 and E-l through 
E-6 

Complementary 
Function Functions 

F-5 (AZ BY ALT) H-l (OBS EAST) 
H-2 (OBS NORTH) 
H-4 (OBS SPHER) 
F-l (LAT) 
G-2 (HORIZ ANGLE) 
F-3 (CORR ALT 
ANGLE) 
F-4 (DECL) 
F-2 (LONG) 

F-6 (GEO TO UTM) F-l (LAT) 
F-2 (LONG) 
H-4 (OBS SPHER) 

G-6 (TRAY) G-2 (HORIZ ANGLE) 
G-3 (HORIZ DIST) or 
G-4 (SLANT DIST) 
G-5 (VERT ANGLE) 
replaces G-6 (TRAY) 
for subsequent legs as 
the control function 

H-6 (ZONE-TO H-l (OBS EAST) 
ZONE) H-2 (OBS NORTH) 

H-3 (OBS ALT) 
H-4 (OBS SPHER) 
H-5 (OBS ZONE) 

F-7 (UTM TO GEO) H-l (OBS EAST) 
H-2 (OBS NORTH) 
H-3 (OBS ALT) 
H-4 (OBS SPHER) 
H-5 (OBS ZONE) 

H-7 (OBS H-l (OBS EAST) 
RECORD) H-2 (OBS NORTH) 

H-3 (OBS ALT) 
H-4 (OBS SPHER) 
H-5 (OBS ZONE) 

Section V. Use of the Matrix Functions 

3-19. Detailed Instructions 

Table 3-6 contains detailed instructions on 
using each of the 64 matrix functions. The 
information presented in Table 3-6 is as 
follows: 

o. The Matrix Function column identifies 
each function by the abbreviated designation 
that appears on the matrix overlay template. 

b. The Matrix Location column indicates 
the location of each function on the input 
selection matrix by the letter button (A 
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through H) and the number button (1 through 
8) used to select the function. The input 
functions are listed in the table in 
alphabetical and numerical order from A-l 
through H-8. 

c. The column headed Mission Assoc 
specifies whether or not data controlled by 
the function are mission associated. The 
word "yes" in this column means that specific 
mission buttons must be pressed before the 
function can be used. If the word "no" 
appears in the column, it does not matter 
which mission buttons are pressed when the 
function is used. 

d. The Entry Procedures column presents 
detailed instructions on entering data for 
each function. 

e. The Recall Procedures column presents 
detailed instructions for recalling data stored 
in memory. The abbreviation NA indicates 
that data cannot be recalled. 

f. The Remarks column contains 
information about each function and special 
information as to its use. 

3-20. Accuracy of Input 
Whenever an input is in meters, it must be 
entered to the nearest meter. Whenever an 
input is in mils, it must be entered to the 
nearest mil. Whenever an input deals with 
latitude or longitude, it must be entered to the 
nearest second. However, for greater 
accuracy, these values may be input to the 
decimal accuracy indicated under Entry 
Procedures. 

Table 3-6. Detailed Matrix Functions 

Matrix Matrix Mission 
Function Location Assoc 

TGT 
EAST 

A-1 No 

Entry 
Procedures 

1. Press the SM 
key. 

2. Type in the 
target easting. 
See remarks 1 
and 2. 

3. Press the EN- 
TER key. 

Recall 
Procedures 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the target has 
been recorded. 
See remark 3 and 
refer to function 
A-8. 

Remarks 

1. Range of input 
is from 127000 
through 873000. 

2. Six digits must 
be used. The high 
order digit identi- 
fies the 100,000- 
meter grid square 
in which the tar- 
get is located. 

3. Set to minus 
zero by function 
A-7. 

TGT A-2 No 1. Press the SM 
NORTH key. 

1. Press the RE- 
CALL key. 

1. Input values 
for the Northern 
Hemisphere must 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission Entry 
Function Location Assoc {Procedures 

Racen 
Procedures Remarks 

2. Type in the 
target northing. 
See remarks 1 
and 2. 

3. Press the EN- 
TER key. 

2. Data cannot 
be recalled after 
the target has 
been recorded. 
See remark3 and 
refer to function 
A-8. 

not be more than 
9385039 and, for 
the Southern 
Hemisphere must 
not be less than 
1060912. Values 
outside these 
limits exceed the 
limit of the UTM 
grid system. 

2. Seven digits 
must be used. 
The high order 
digits identify the 
100,000 - meter 
grid square in 
which the target 
is located. 

3. Set to minus 
zero by function 
A-7. 

TGT 
ALT 

A-3 No 1. Press the SM 
key. 

2. Press the + or- 
key and type in 
the target alti- 
tude. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the target has 
been recorded. 
See remark 2 and 
refer to function 
A-8. 

1. Range of input 
is from -2000 
through +6500 
meters. 

2. Set to minus 
zero by function 
A-7. 

TGT A-4 No 1. Press the SM 1. Press the RE- 1. Range of input 
SPHER key. CALL key. is from 1 through 

5. 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

2. Type in the 
appropriate one- 
digit spheroid 
flag. 

Clarke 1866 
International 
Clarke 1880 
Everest 
Bessel 

1 
2 
3 
4 
5 

2. Target spher- 
oid flag cannot 
be recalled after 
the target has 
been recorded. 
See remark 2 and 
refer to function 
A-8. 

2. Set to minus 
zero by function 
A-7. 

TGT 
ZONE 

A-5 No 1. Press the SM 
key. 

2. Type in a plus 
sign if the target 
is in the Northern 
Hemisphere or a 
minus sign if the 
target is in the 
Southern Hemi- 
sphere. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the target has 
been recorded. 
See remark 2 and 
refer to function 
A-8. 

1. Range of input 
is from 1 through 
60. 

2. Set to minus 
zero by function 
A-7. 

3. Type in the 
UTM grid zone 
number. 

4. Press the EN- 
TER key. 

(Blank) A-6 Not used. 

TGT A-7 No 1. Press the SM 
RECORD key. 

2. Type in the 
assigned target 
list number (1 
through 64). 

NA 1. Inputs for func- 
tions A-1 through 
A-5 must have 
been made. 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission 
Function Location Assoc 

Entry 
Procedures 

Recall 
Procedures Remarks 

3. Press the EN- 
TER key. Grid and 
altitude will be 
displayed, and the 
KEYBOARD indi- 
cator will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
UTM 100,000- 
meter grid square 
high order digits 
(three digits), and 
the UTM grid 
zone number. 

2. Use of this 
function sets the 
values in func- 
tions A-1 through 
A-5 to minus 
zero. 

RECALL A-8 
TGT OR 
TGT LIST 

No 1. Press the SM 
key. 

2. Type in the 
target list number 
(1 through 64). 

3. Press the EN- 
TER key and the 
designated target 
grid and altitude 
will be displayed. 
The KEYBOARD 
indicator will 
light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 

1. Use the entry 
procedures to 
recair a specific 
target or use 
steps 2 and 3 
below to recall a 
mission asso- 
ciated target. 

2. Press the ap- 
propriate mission 
association but- 
tons and then 
press the RECALL 
key. The mission 
target grid and 
altitude will be 
displayed. The 
KEYBOARD indi- 
cator will light. 

After the target 
data have been 
recalled, the indi- 
vidual recall pro- 
cedures for func- 
tions A-1 through 
A-5 will be valid. 

3-23 



FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission 
Function Location Assoc 

Entry 
Procedures 

be displayed: 
Spheroid flag 
(one digit), the 
UTM 100,000- 
meter grid square 
high order digits 
(three digits), and 
the UTM grid 
zone (one or two 
digits). 

Recall 
Procedures 

3. Same as entry 
procedures step 
4. 

Remarks 

FP 
EAST 

B-1 No 1. Press the SM 
key. 

2. Type in the FP 
easting. See re- 
mark 1. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the FP has been 
recorded. See 
remark 3 and 
refer to function 
B-8. 

1. The remarks 
for function A-1 
also apply to this 
function. 

2. Entry and re- 
call procedures 
are the same as 
for function A-1. 

3. Set to minus 
zero by function 
B-7. 

FP B-2 No 1. Press the SM 
NORTH key. 

2. Type in the FP 
northing. See 
remark 1. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the FP has been 
recorded. See 
remark 3 and 
refer to function 
B-8. 

1. Remarks 1 and 
2 of function A-2 
also apply to this 
function. 

2. Entry and re- 
call procedures 
are the same as 
for function A-2. 

3. Set to minus 
zero by function 
B-7. 
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Table 3-6. Detailed Matrix Functions—Continued 

MQîGTO Müooôofî Emîirv ln¡©call[ 
Futíclliioini LocQîjoira Âoooc [Ftroccdiuiii'fflo [piroc©îil(Lj[r®o ^sinniairte 

FF 
ALT 

B-3 No 1. Press the SM 
key. 

2. Press the + or- 
key and type in 
the FP altitude. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the FP has been 
recorded. See 
remark 3 and 
refer to function 
B-8. 

1. Range of input 
is from 0 through 
+3,000 meters. 
When a negative 
launcher altitude 
is encountered, 
it must be manu- 
ally adjusted be- 
cause FADAC will 
not accept it. The 
procedure is as 
follows: change 
the sign of the 
launcher altitude 
to positive (+) and 
add this to the 
target altitude. 
Launcher altitude 
then becomes 
zero (0). Enter a 
zero launcher 
altitude and the 
modified target 
altitude. 

2. Entry and re- 
call procedures 
are the same as 
for function A-3. 

3. Set to minus 
zero by function 
B-7. 

FP 
SPHER 

B-4 No 1. Press the SM 
key. 

2. Type in the 
appropriate one- 
digit flag. (Spher- 
oid flags are 
shown under the 

1. Press the RE- 
CALL key. 

2. Firing point 
spheroid flag can- 
not be recalled 
after the FP has 
been recorded. 

1. Entry and re- 
call procedures 
are the same as 
for function A-4. 

2. Set to minus 
zero by function 
B-7. 
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Table 3-6. Detailed Matrix Functions—Continued 

üfflîrâ liosooQini 

entry procedures 
for function A-4.) 

3. Press the EN- 
TER key. 

See remark 2 and 
refer to function 
B-8. 

FP 
ZONE 

B-5 No 1. Press the SM 
key. 

2. Type in a plus 
sign if the FP is in 
Northern Hemi- 
sphere or a minus 
sign if the firing 
point is in the 
Southern Hemi- 
sphere. 

3. Type in the 
UTM grid zone 
number. 

4. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the FP has been 
recorded. See re- 
mark 2 and refer 
to function B-8. 

1. Range of input 
is from 1 through 
60. 

2. Set to minus 
zero by function 
B-7. 

AZ 
OL 

B-6 No 1. Press the SM 
key. 

2. Type in the az 
of the OL. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the FP has been 
recorded. See re- 
mark 2 and refer 
to function B-8. 

1. Range of input 
is from 0 through 
6,400 mils. 

2. Set to minus 
zero by function 
B-7. 

FP B-7 No 1. Press the SM NA 
RECORD key. 

2. Type in the 

1. Inputs for func- 
tions B-1 through 
B-6 must have 
been made. 
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Matrix 
Function 

RECALL 
FP OR FP 
LIST 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix Mission Entry Recall 
Location Assoc Procedures Procedures 

assigned firing 
point list number 
(1 through 48). 

3. Press the EN- 
TER key. Grid and 
altitude will be 
displayed and the 
KEYBOARD indi- 
cator will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
100,000 - meter 
grid square high 
order digits (three 
digits), the UTM 
grid zone number 
(one or two dig- 
its), and the az of 
the OL (from one 
to four digits). 

B-8 No 1. Press the SM 
key. 

2. Type in the FP 
list number (1 
through 48). 

3. Press the-EN- 
TER key and the 
designated FP 
grid and altitude 
will be displayed. 
The KEYBOARD 
indicator will 
light. 

1. Use the entry 
procedures to re- 
call a specific FP 
or use steps 2 and 
3 below to recall a 
mission associ- 
ated FP. 

2. Press the ap- 
propriate mission 
association but- 
tons and then press 
th§ RECALL key. 
The mission FPgrid. 
and altitude will be 
displayed and the 

Remarks 

2. Use of this 
function sets the 
values in func- 
tions B-1 through 
B-6 to minus 
zero. 

After the FP data 
have been re- 
called, the indi- 
vidual recall pro- 
cedures for func- 
tions B-1through 
B-6 will be valid. 
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Table 3-6. Detailed Matrix Functions—Continued 

EwI at TO I 

Fmnctäoin) Locaitioini Assoc 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
UTM 100,000- 
meter grid square 
high order digits 
(three digits), the 
UTM grid zone 
number (one or 
two digits), and 
the az of the OL 
(from one to four 
digits). 

KEYBOARD indi- 
cator will light. 

3. Same as entry 
procedures, step 4. 

(Blank) C-1 Not used. 

(Blank) C-2 Not used. 

(Blank) C-3 Not used. 

(Blank) C-4 Not used. 

PRINT 
FP 
LIST 

C-5 No 1. Press the SM NA 
key. 

2. To print data 
for all 48 FPs, see 
step 3 below; or, 
to print only the 
data for a specific 
FP, type the num- 
ber of that FP. 

The teletype- 
writer must be 
turned on before 
using this func- 
tion. 

3. Press the EN- 
TER key. 

3-28 



FIRE DIRECTION WITH THE FADAC FM 6-40-4 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix 
Function 

FP 
DELETE 

Matrix Mission 
Location Assoc 

C-6 No 

Entry 
Procedures 

1. Press the SM 
key. 

2. Type in the FP 
list number. 

3. Press the EN- 
TER key. The 
KEYBOARD indi- 
cator will light. 

4. Type 0. 

Recall 
Procedures 

NA 

Remarks 

The data stored in 
the memory loca- 
tion assigned by 
the list number 
entered in step 2 
is set to minus 
zero by this func- 
tion. 

PRINT 
TGT 
LIST 

C-7 No 1. Press the SM 
key. 

2. To print data 
for all 64 targets, 
see step 3 below; 
or, to print only 
the data for a spe- 
cific target, type 
the number of 
that target. 

3. Press the EN- 
TER key. 

NA The teletype- 
writer must be 
turned on before 
using this func- 
tion. 

TGT 
DELETE 

C-8 No 1. Press the SM 
key. 

2. Type in the 
target list num- 
ber. 

3. Press the EN- 
TER key and the 
KEYBOARD indi- 
cator will light. 

4. Type 0. 

NA The data stored in 
the memory loca- 
tion assigned by 
the list number 
entered in step 2 
are set to minus 
zero by this func- 
tion. 
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Matrix Matrix Mission 
Function Location Assoc 

RANGE D-1 Yes 

Entry 
Procedures 

Press the SM key. 
The FADAC will 
compute and dis- 
play the FP-target 
range in meters. 

Recall 
Procedures 

Press the 
CALL key. 

RE- 

Remarks 

1. Before this 
function can be 
used, a target and 
a FP must have 
been mission 
associated. 

2. Set to minus 
zero by function 
E-8. 

AZ FIRE D-2 Yes Press the SM key. 
The FADAC will 
compute and dis- 
play the FP target 
azimuth. 

Press the RE- The remarks for 
CALL key. function D-1 also 

apply to this func- 
tion. 

ORIENT 
ANGLE 

D-3 Not used. 

HOB 
METERS 

D-4 Not used. 

(Blank) D-5 Not used. 

(Blank) D-6 Not used. 

CLEAR D-7 No 1. Press the SM 
CHANNEL key. 

2. Type in the ap- 
propriate three- 
digit channel 
number. See re- 
mark 2. 

NA 1. See paragraph 
3-1 0, program 
test 2 procedures, 
and figure 3-3. 

2. Three digits 
must always be 
entered in step 2; 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

3. Press the EN- 
TER key. The 
KEYBOARD indi- 
cator will remain 
lit. 

4. Type 0 to clear 
the channel or 
type 9 to dismiss 
the function. 

5. Reenter the 
data in the 
cleared channel. 

e.g., channel 76 
must be entered 
076. 

3. The contents 
of each channel 
of the hot storage 
section of mem- 
ory are shown 
graphically in 
Figure 3-3, 
Memory map. 

CLEAR 
TEMP 
STORAGE 

D-8 No 1. Press the SM 
key. 

2. Type 0. 

NA This function sets 
all values in the 
hot storage sec- 
tion of memory to 
minus zero. 

TGT 
LIST 
ASSOC 

E-1 Yes 1. Press the SM NA 
key. 

2. Type in the 
target list number 
(1 through 64). 

A target must be 
recorded on the 
target list before 
it can be mission 
associated. 

3. Press the EN- 
TER key. The grid 
and altitude of the 
mission target 
will be displayed 
and the KEY- 
BOARD indicator 
will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 

3-31 



FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission 
Function Location Assoc 

Entry 
Procedures 

Recall 
Procedures Remarks 

Spheroid flag 
(one digit), the 
UTM 100,000- 
meter grid square 
high order digits 
(three digits), and 
the UTM grid 
zone number. 

FP E-2 Yes 1. Press the SM NA 
LIST key. 
ASSOC 

2. Type in the FP 
list number (1 
through 48). 

3. Press the EN- 
TER key. The grid 
and altitude of the 
firing point will be 
displayed and the 
KEYBOARD indi- 
cator will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
100,000 - meter 
grid square high 
order digits (three 
digits), the UTM 
grid zone number 
(one or two dig- 
its), and the az of 
the OL (from one 
to four digits). 

1. An FP must be 
recorded on the 
FP list before it 
can be mission 
associated. 

2. Set to minus 
zero by function 
E-8. 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

WHD 
TYPE 

E-3 Yes 1. Press the SM 
key. 

2. Type in the 
appropriate war- 
head flag (see flag 
card). 

3. Press the EN- 
TER key. 

Press the RE- 
CALL key. 

1. Set to zero by 
function E-8. 

2. Flags 1,2, and 
3 are used for 
M234, M234E1, 
and M234E2 
warheads. 

3. Flags 6, 7, and 
8 are used for 
M234E3 and 
M234E4 war- 
heads. 

HOB E-4 Yes 1. Press the SM Press the RE- Set to minus zero 
OPTION key. CALL key. by function E-8. 

2. Type in the ap- 
propriate height- 
of-burst option 
flag (see flag 
card). 

3. Press the EN- 
TER key. 

TOT E-5 Yes 1. Press the SM Press the RE- Set to minus zero 
key. CALL key. by function E-8. 

2. Type in the 
time on target. 
Use two digits for 
the hour and two 
digits for min- 
utes. 

3. Press the EN- 
TER key. 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

FIRING E-6 Yes 1. Insure that the 
DATA appropriate mis- 
RECALL sion association 

buttons have 
been pressed. 

NA See Figure 3-5 
for the firing data 
display format. 

2. Press SM key. 
The mission- 
orienting angle 
and arm time (de- 
pending on the 
warhead) will be 
displayed. 

3. Press the EN- 
TER key and the 
SCO flag, range 
factor, fuze set- 
ting, and eleva- 
tion will be dis- 
played. 

4. Press the EN- 
TER key a second 
time and the time 
to fire or the time 
of flight will be 
displayed de- 
pending on the 
mission TOT 
entry. 

PRINT E-7 Yes 1. Insure that the NA 
MISSION teletypewriter is 

connected and 
turned on. 

2. Press the SM 
key. 

The printout for- 
mat is illustrated 
in paragraph 
3-2943). 
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Matrix Matrix Mission Entry 
Function Location Assoc Procedures 

Recall 
Procedures 

CLEAR 
MISSION 
DATA 

E-8 Yes 1. Insure that the NA 
appropriate mis- 
sion association 
buttons are 
pressed. 

2. Press the SM 
key. 

3, Type 0. 

Remarks 

This function 
erases all of the 
data input for a 
specific mission 
and sets all mis- 
sion - associated 
functions to 
minus zero. 

Note: The outpufjot, tfassf^ifion to all survey 
computations is by teletypewriter. See para- 
graph 3-7a, step 10, for the procedure to con- 
nect the teletypewriter to the FADAC. 

LAT F-1 No 1. Press the SM 
key. 

2. Type in a plus 
sign to indicate 
north latitude or a 
minus sign to 
indicate south 
latitude. 

3. Type in the 
latitude to the 
nearest 0.001 
second, separat- 
ing the degrees, 
minutes, and 
seconds, with 
decimal points. 

4. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after a 
problem has been 
computed. See 
remark 2. 

1. Range of input 
is -80.30.00— 
+84.30.00. 

2. Set to minus 
zero during com- 
putations. 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

LONG F-2 No 1. Press the SM 1. Press the RE- 1. Range of input 
key. 

2. Type in a plus 
sign to indicate 
east longitude or 
a minus sign to 
indicate west 
longitude. 

3. Type in the 
longitude to the 
nearest 0.001 
second, separat- 
ing the degrees, 
m i ñutes, and 
seconds, with 
decimal points. 

4. Press the EN- 
TER key. 

CALL key. 

2. Data cannot 
be recalled after a 
problem has been 
computed. See 
remark 2. 

is 00.00.00— 
180.00.00. 

2. Set to minus 
zero during com- 
putations. 

CORR 
ALT 
ANGLE 

F-3 No 1. Press the SM 
key. 

2. Type in the 
observed altitude 
angle to 0.001 
mil. The angle 
must have been 
corrected for 
parallax and/or 
refraction. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

1. Used only to 
enter the cor- 
rected altitude 
angle of the 
celestial body in 
the azimuth-by- 
altitude survey 
computations. 

2. Set to minus 
zero during com- 
putations. 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

DECL F-4 No 1. Press the SM 
key. 

2. Type in a plus 
sign to indicate 
north or a minus 
sign to indicate 
south declina- 
tion. 

3. Type in the 
declination of the 
celestial body to 
the nearest 0.01 
mil. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

1. Used only to 
enter the declina- 
tion of the celes- 
tial body in azi- 
muth-by-altitude 
survey computa- 
tions. 

2. Set to minus 
zero during com- 
putations. 

4. Press the EN- 
TER key. 

AZ F-5 No 1. The procedures NA 
BY for computing 
ALT azimuth by alti- 

tude with UTM 
coordinates are: 

a. Using matrix 
locations H-1, 
H-2, H-4, and 
H-5, enter the 
observer's east- 
ing, northing, 
spheroid, and 
zone. 

b. Using matrix 
location G-2, 
enter the clock- 
wise horizontal 
angle from the 
azimuth mark to 
the celestial body. 

1. Used to indi- 
cate the position 
of the celestial 
body relative to 
the observer and 
to initiate the azi- 
muth-by-altitude 
survey computa- 
tions. 

2. Geographic co- 
ordinates may be 
entered in lieu of 
the UTM data. 
See entry proce- 
dures 2a-2b be- 
low. 
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Matrix 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Mission Entry Recall 
Location Assoc Procedures Procedures Remarks 

c. Using matrix 
locations F-3 and 
F-4, enter the 
corrected altitude 
angle and the 
declination of the 
celestial body. 

d. Using matrix 
location F-5, type 
in a plus sign if 
the celestial body 
is east of the ob- 
server's meridian 
or a minus sign if 
the celestial body 
is west of the ob- 
server's merid- 
ian. The FADAC 
will enter the 
compute mode, 
and verify that all 
data required for 
the solution of the 
problem have 
been entered. 
Then the tele- 
typewriter will 
print out the input 
data and the fol- 
lowing solution 
data: True azi- 
muth, grid con- 
vergence, and 
grid azimuth. 

2. The procedures 
for computing 
azimuth by alti- 
tude using geo- 
graphic coordi- 
nates are: 
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Matrix Matrix Mission Entry 
Function Location Assoc Procedures 

Recall 
Procedures Remarks 

a. Using matrix 
locations F-1, 
F-2, and H-4, 
enter the latitude, 
longitude, and 
observer's sphe- 
roid. 

b. Using matrix 
location G-2, 
enter the clock- 
wise horizontal 
angle from the 
azimuth mark to 
the celestial body. 

c. Using matrix 
locations F-3 and 
F-4, enter the 
corrected altitude 
angle and the 
declination of the 
celestial body. 

d. Using matrix 
location F-5, type 
in a plus sign if 
the celestial body 
is east of the ob- 
server's meridian 
or a minus sign if 
the celestial body 
is west of the ob- 
server's meridian. 
The FAD AC will 
enter the com- 
pute mode and 
verify that all data 
required for the 
solution of the 
problem have been 
entered. Then the 
teletypewriter 
will print out the 
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input data and 
the following solu- 
tion data: True azi- 
muth, grid and 
convergence, and 
grid azimuth. 

GEO 
TO 
UTM 

F-6 No The procedures NA 
for computing 
UTM coordinates 
from geographic 
coordinates are: 

a. Using matrix 
locations F-1 and 
F-2, enter the 
latitude and the 
longitude to be 
converted. 

b. Using matrix 
location H-4, 
enter the appro- 
priate spheroid 
flag. (Spheroid 
flags are shown 
under the entry 
procedures for 
function A-4.) 

c. Press the 
matrix buttons 
and then press 
the SM key. The. 
FADAC will enter 
the compute 
mode and verify 
that all data re- 
quired for the 

1. Used only to 
initiate the com- 
putation of UTM 
grid coordinates 
from geographic 
coordinates. 

2. See note on 
page 3-35. 
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Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures 

solution of the 
problem have 
been entered. 
Then the tele- 
typewriter will 

print out the in- 
put geographic 
coordinates and 
the following out- 
put: UTM easting, 
UTM northing, 
spheroid flag, and 
UTM grid zone 
number. 

UTM 
TO 
GEO 

a. Using matrix 
locations H-1, 
H-2, H-4, and 
H-5, enter the 
observer's grid, 
spheroid, and grid 
zone that are to 
be converted. 

b. Press the 
matrix buttons 
and then press 
the SM key. The 
FADAC will enter 
the compute 

mode, and the 
teletypewriter will 
print out the input 
UTM data and the 

F-7 No The procedure for NA 
computing geo- 
graphic coordi- 
nates from UTM 
grid coordinates 
is: 

Remarks 
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converted lati- 
tude and longi- 
tude. 

(Blank) F-8 Not used. 

START G-1 No 1. Press the SM 
AZ key. If the starting 

location was re- 
called from the 
observer list, the 
number of the 
observer for 
whom the azi- 
muth is being 
entered will be 
displayed. 

2. Type in the 
grid azimuth to 
the reference 
mark to the near- 
est 0.001 mil. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the traverse 
mode has been 
terminated. The 
value displayed 
will be the last 
entered value or 
the computed 
back-azimuth of 
the last computed 
traverse leg. 

3. See remarks 2 
and 3. 

1. This function 
is used only to 
enter the starting 
azimuth in a tra- 
verse computa- 
tion. 

2. The value en- 
tered in function 
G-2 is added by 
the FADAC to the 
value entered or 
stored in this 
function to deter- 
mine the azimuth 
to the next tra- 
verse station. 

3. See 
G-6. 

function 

4. Set to minus 
zero when the 
traverse mode is 
terminated. 

HORIZ G-2 No 1. Press the SM 
ANGLE key. 

2. Type in the 
horizontal angle 
to the nearest 
0.001 mil. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

1. This function is 
used only to enter 
the horizontal 
angle in traverse 
and azimuth-by- 
altitude survey 
procedures. 
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3. Press the EN- 
TER key. 

2. Set to minus 
zero during com- 
putations. 

HORIZ 
DIST 

G-3 No 1. Press the SM 
key. 

2. Type in the 
horizontal dis- 
tance to the near- 
est 0.01 meter. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

1. Function G-4 
(SLANT DIST) 
may not be used if 
this function is 
used; conversely, 
this function may 
not be used if 
slant distance is 
entered in func- 
tion G-4. 

2. Set to minus 
zero during com- 
putations. 

SLANT G-4 No 1. Press the SM 
DIST key. 

2. Type in the 
slant distance to 
the nearest 0.01 
meter. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

1. Function G-3 
(HORIZ DIST) 
may not be used if 
this function is 
used; conversely, 
this function may 
not be used if 
horizontal dis- 
tance is entered 
in function G-3. 

2. Set to minus 
\ 

zero during com- 
putations. 
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Matrix 
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VERT 
ANGLE 

TRAV 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix Mission 
Location Assoc 

G-5 No 

Entry 
Procedures 

1. Press the SM 
key. 

2. Press the + or- 
key and type in 
the value of the 
vertical angle to 
the nearest 0.01 
mil. 

Recall 
Procedures 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the problem has 
been computed. 
See remark 2. 

Remarks 

1. Range of input 
is from +1600 
through -1600 
mils. 

2. Set to minus 
zero during com- 
putations. 

G-6 No The procedure for 
solving a traverse 
problem is: 

a. Press the SM 
key. 

b. Type in 0 to 
indicate a normal 
traverse leg com- 
putation or type in 
a digit 1 through 9 
to indicate the 
number of legs to 
be computed if an 
offset traverse is 
being run. 

c. Using func- 
tions H-1, H-2, 
and H-3, enter 
the starting grid 
and altitude of the 
initial traverse 
station; or use 
function H-8 to 
recall these data 
from the observer 
list. 

d. Using function 
G-1, enter the 
starting azimuth. 

NA 1. Used only to 
initiate the tra- 
verse problem. A 
flag entry of 0 is 
used to indicate a 
normal traverse 
leg computation. 
The entry of a 
digit 1 through 9 
is used to indicate 
the number of 
legs to be com- 
puted in an offset 
traverse. 

2. The grid and 
altitude of each 
traverse station 
are automatically 
entered in func- 
tions H-1, H-2, 
and H-3 at each 
end of computa- 
tions for each leg. 
If the grid is re- 
corded using 
function H-7, it 
must be recalled 
using function 
H-8 before the 
traverse can be 
continued. 
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Matrix Mission Entry Recall 
Location Assoc Procedures Procedures 

e. Using function 
G-2, enter the 
horizontal angle. 

f. Using function 
G-3 or G-4, enter 
either the hor- 
izontal distance 
or the slant dis- 
tance. 

g. Using function 
G-5, enter the 
vertical angle. 
When the ENTER 
key is pressed, 
the FADAC will 
enter the com- 
pute mode, verify 
that all data re- 
quired in the 
solution of the 
problem have 
been entered, 
and cause the 
teletypewriter to 
print the input 
data and the fol- 
lowing output 
data: Station 
number, UTM 
easting coordi- 
nate, UTM north- 
ing coordinate, 
station altitude, 
azimuth of the 
last leg, and 
back azimuth. 

h. If the KEY- 
BOARD indicator 
lights, repeat step 
b (if the KEY- 
BOARD indicator 

Remarks 

3. During the 
computation of 
an offset trav- 
erse, the KEY- 
BOARD indicator 
will not light after 
the printout. Re- 
fer to step h. 

4. Set to minus 
zero when the 
traverse mode is 
terminated. 

5. See note on 
page 3-35. 

3-45 



FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission 
Function Location Assoc 

Entry 
Procedures 

does not light, an 
offset traverse is 
being computed. 
In this case, enter 
the data for the 
next offset leg, 
starting with step 
e.) 

Recall 
Procedures 

i. Return to step 
eor terminate the 
mode by pressing 
the decimal point 
key. 

Remarks 

PRINT G-7 No 1. Press the SM NA 
OBS key. 
LIST 

2. To print the 
entire observer 
list, proceed to 
step 3; to print 
only the data fora 
specific observer, 
type in the num- 
ber of that ob- 
server. 

3. Press the EN- 
TER key. 

(Blank) G-8 Not used. 

OBS H-1 No 1. Press the SM 1. Press the RE- 1. Remarks 1 and 
EAST key. CALL key. 2 of function A-1 

also apply to this 
function. 
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Entry 
Procedures 

2. Type in the 
observer easting. 
See remark 1. 

3. Press the EN- 
TER key. 

Recall 
Procedures 

2. Data cannot 
be recalled after 
the observer has 
been recorded. 
See remark 3 and 
refer to function 
H-8. 

Remarks 

2. Entry and re- 
call procedures 
are the same as 
for function A-1. 

3. Set to minus 
zero by function 
B-7. 

OBS H-2 No 1. Press the SM 
NORTH key. 

2. Type in the 
observer north- 
ing. See remark 
1. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the observer has 
been recorded. 
See remark 3 and 
refer to function 
H-8. 

1. Remarks 1 and 
2 of function A-2 
also apply to this 
function. 

2. Entry and re- 
call procedures 
are the same as 
for function A-2. 

3. Set to minus 
zero by function 
H-8. 

OBS 
ALT 

H-3 No 1. Press the SM 
key. 

2. Press the + or- 
key and type in 
the observer alti- 
tude. 

3. Press the EN- 
TER key. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the observer has 
been recorded. 
See remarks and 
refer to function 
H-8. 

1. Range of input 
is from -300 
through +4000. 

2. Entry and re- 
call procedures 
are the same as 
for function A-3. 

3. Set to minus 
zero by function 
H-7. 
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OBS 
SPHER 

H-4 No 

Entry 
Procedures 

1. Press the SM 
key. 

2. Type in the 
appropriate one- 
digit flag. (Sphe- 
roid flags are 
shown under the 
entry procedures 
for function A-4.) 

3. Press the EN- 
TER key. 

Recall 
Procedures 

1. Press the RE- 
CALL key. 

2. Observer 
spheroid flag 
cannot be re- 
called after the 
observer has 
been recorded. 
See remark 2 and 
refer to function 
H-8. 

Remarks 

1. Entry and re- 
call procedures 
are the same as 
for function A-4. 

2. Set to minus 
zero by function 
H-7. 

OBS 
ZONE 

H-5 No 1. Press the SM 
key. 

2. Type in a plus 
sign if the ob- 
server is in the 
Northern Hemi- 
sphere or a minus 
sign if the ob- 
server is in the 
Southern Hemi- 
sphere. 

1. Press the RE- 
CALL key. 

2. Data cannot 
be recalled after 
the observer has 
been recorded. 
See remark 2 and 
refer to function 
H-8. 

1. Range of input 
is from 1 through 
60. 

2. Set to minus 
zero by function 
H-7. 

3. Type in the 
UTM grid zone 
number. 

4. Press the EN- 
TER key. 

ZONE H-6 
TO 
ZONE 

The procedures NA 
for solving a 
zone - to - zone 
coordinate trans- 
formation are as 
follows: 

1. Used only to 
enter the UTM 
grid zone number 
of the zone to 
which coordi- 
nates are being 
transformed. 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix 
Function 

Matrix Mission Entry 
Location Assoc Procedures 

a. Using matrix 
functions H-1 

through H-5, en- 
ter the coordinates, 
altitude, spheroid, 
and grid zone to 
be transformed. 

b. Press the ma- 
trix buttons and 
then press the 
SM key. 

c. Type in a plus 
sign if the station 
is in the Northern 
Hemisphere or a 
minus sign if the 
station is in the 
Southern Hemi- 
sphere. 

d. Type in the 
number of the 
UTM grid zone to 
which the coordi- 
nates are to be 
transformed. 

e. Press the EN- 
TER key. 

f. The teletype- 
writer will print 
the input grid, 
spheroid, and 
zone and the 
transformed grid, 
spheroid, and 
zone. 

Recall 
Procedures Remarks 

2. Transformation 
can be computed 
only between 
adjacent zones. 

3. See note on 
page 3-35. 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission 
Function Location Assoc 

Entry 
Procedures 

Recall 
Procedures Remarks 

OBS H-7 
RECORD 

No 1. Press the SM NA 
key. 

2. Type in the 
assigned ob- 
server number (1 
through 8). 

3. Press the EN- 
TER key. Grid and 
altitude will be 
displayed and the 
KEYBOARD indi- 
cator will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
100,000 - meter 
grid square high 
order digits (three 
digits), the UTM 
grid zone number 
(one or two dig- 
its), and the list 
number assigned 
to the observer. 

1. Inputs for 
functions H-1 
through H-5 
must have been 
made. 

2. Use of this 
function sets the 
values in func- 
tions H-1through 
H-5 to minus 
zero. 

OBS H-8 No 1. Press the SM NA 
RECALL key. 

2. Type in the ob- 
server list num- 
ber (1 through 8). 

3. Press the EN- 
TER key and the 
designated ob- 
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Table 3-6. Detailed Matrix Functions—Continued 

Matrix Matrix Mission Entry Recall 
Function Location Assoc Procedures Procedures Remarks 

server grid and 
altitude will be 
displayed. The 
KEYBOARD indi- 
cator will light. 

4. Press the EN- 
TER key a second 
time and the fol- 
lowing data will 
be displayed: 
Spheroid flag 
(one digit), the 
100,000 - meter 
grid square high 
order digits (three 
digits), the UTM 
grid zone number 
(one or two dig- 
its), and the list 
number of the 
observer being 
recalled. 

Section VI. Output 

3-21. Displayed Output 

a. Nixie tubes. Output for the Lance 
missile program is displayed on the Nixie 
tubes in the display panel or by means of the 
teletypewriter printer. The display panel is 
divided into six windows. They display the 
data being input through the keyboard or the 
data being recalled or being output as the 
result of the FADAC solution to a specific 
problem. 

Note: One lettered and one numbered 
mission association button must be pressed 
for the display to appear on the Nixie tubes. 

(1) The first window, BATTERY, 
contains one Nixie tube that displays the 
letter A, B, C, D, or E, depending on the 
lettered mission association button being 
used. 
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(2) The second window, SIGN, contains 
one Nixie tube that displays the sign (+ or -) 
for the numerical output or input. The sign 
may also designate the hemisphere ((+) for 
Northern and Eastern, (-) for Southern and 
Western) in which the input or output data 
are located. 

ORIENTING 
ANGLE 

ARM 
TIME 

r i 
FUZE SETTING 

BATTERY CHARGE DEFLECTION TIME OF FLIGHT QUADRANT 

son 
AZIMUTH DISTANCE VERTICAL ANGLE 

EASTING NORTHING ALTITUDE 

SCO 
FLAG 

BATTERY CHARGE 

RANGE 
FACTOR 

.¿L 
FUZE SETTING 

TIME OF FLIGHT 

ÄJD Í3ll 152011 57.8)185 3.3 
AZIMUTH 

EASTING 

DISTANCE 
NORTHING 

VERTICAL ANGLE 
ALTITUDE 

★ TIME TO FIRE 

, 1  
FUZE SETTING 

BATTERY CHARGE DEFLECTION TIME OF FLIGHT QUADRANT 

[Ä1 n n [TTTTöl 
AZIMUTH 

EASTING 
DISTANCE 
NORTHING 

VERTICAL ANGLE 
ALTITUDE 

★ ONLY IF TOT HAS BEEN ENTERED; 
OTHERWISE, TIME OF FLIGHT IS 
DISPLAYED. 

t Figure 3-5. Firing data displayed in three parts. 

(3) The third window, CHARGE, 
contains one Nixie tube that displays a single 
number. Normally, this number is a flag 
associated with the input or output. When 
firing data are displayed, the number 
represents the SCO setting flag. 

(4) The fourth window, DEFLECTION, 
AZIMUTH, EASTING, has five Nixie tubes 
that display numerical input or output 
depending on the matrix function being used. 

(5) The fifth window, FUZE SETTING, 
TIME OF FLIGHT, DISTANCE, NORTH- 
ING, has five Nixie tubes that display 
numerical input or output data depending on 
the matrix function being used. 

(6) The sixth window, QUADRANT, 
VERTICAL ANGLE, ALTITUDE, has five 
Nixie tubes that display numerical input or 
output data depending on the matrix function 
being used. 

b. Firing data display. The computed 
firing data are displayed in three parts on the 
display panel. The three-part display is 
illustrated in Figure 3-5. When firing data are 
computed, the orienting angle is displayed in 
the fourth and fifth windows and the arm 
time is displayed in the sixth window as the 
first part of these data. The KEYBOARD and 
IN/OUT indicators will remain lit. When the 
ENTER key is pressed, the second part of the 
firing data is displayed. The SCO flag is 
displayed in the third window, the range 
factor is displayed in the fourth window, the 
fuze setting is displayed in the fifth window, 
and the quadrant elevation is displayed in 
the sixth window. The KEYBOARD and 
IN/OUT indicators will remain lit. When the 
ENTER key is pressed, the third and last part 
of the firing data is displayed in the fourth 
and fifth windows. Time to fire is displayed, if 
a time on target (TOT) entry was made in 
matrix location E-5. Otherwise, time of flight 
is displayed. 
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3-22. Recalled Output 

Any data entered into memory through the 
keyboard may be recalled by use of the 
RECALL key. After data are used in a 
computation, however, the values may be set 
to minus zero as discussed in paragraph 3-18. 
There are four matrix functions that are used 
to recall data. They are matrix functions A-8 
(RECALL TGT OR TGT LIST), B-8 
(RECALL FP OR FP LIST), H-8 (OBS 
RECALL), and E-6 (FIRING DATA 
RECALL). 

3-23. Printed Output 

a. The Lance program provides for the 
printout of all input and output data and, in 
the case of survey problem solution, printed 
solutions are the only output. Complete fire 
mission data may be printed to provide a 
hard copy record for the unit journal. Matrix 
function E-7 (PRINT MISSION) is used. See 
Table 3-6 for the detailed procedures. The 
observer, firing point, and target lists may be 
printed using the appropriate matrix 
function: G-7 (PRINT OBS LIST), C-5 
(PRINT FP LIST), or C-7 (PRINT TGT 
LIST). In each case, the entire list may be 
printed or any single list location may be 
printed. Unused list numbers are not printed. 

b. Survey problem solutions are output 
only by the teletypewriter. Both input and 
solutions are printed for the following 
problems: 

(1) Azimuth by altitude. 
(2) Geographic-to-UTM conversion. 
(3) UTM-to-geographic conversion. 
(4) Zone-to-zone transformation. 
(5) Traverse. 

Printed output is illustrated in the example 
problems in Section VII. 

3-24. Flags and No Solution Displays 

a. Information to designate the type 
warhead, the SCO setting, the location of a 

point in the Northern or Southern 
Hemisphere, or which spheroid data are to be 
used in computations is input or output by 
using a number code called a flag. These flags 
are shown in Section I of the flag card 
illustrated in Figure 3-6. 

b. When an input item is entered by an 
erroneous procedure or the data being entered 
cannot be accepted by the FADAC (e.g., a 

number larger to smaller than should be 
input or the problem cannot be solved using 
the input data), the NO SOLUTION indicator 
flashes and a code number (flag) is displayed 
in the Nixie tubes to identify the error. No 
solution display flags and a description of the 
problem causing the indicator to flash are 
shown in Section II of the flag card illustrated 
in Figure 3-6. 

FLAG CARO-MISSILE LANCE 

THIS CARD IS AN EXTRACT OF FM 6-40-4. PROGRAM WILL DISPLAY 200000 00000 00559 
FOLLOWING A SUCCESSFUL SUM CHECK. 

CAUTION. WORKING STORAGE SELECT SWITCH MUST BE SET TO 12 POSITION WHEN 
LOADING AND OPERATING THIS PROGRAM. 

SECTION I—FLAGS 

1. WARHEAD TYPE(E3) 
•M-234A/M-252A 
•M-234B/M-252B 
•M-234C/M-252C 
M-251 
M-198 

••M-234E3A/M-252A 
"M-234E3B/M-252B 
"M-234E3C/M-252C 
"M-234E3X/M-252X 

3. HEMISPHERE(A5. B5.H5.Fl. F2I 
NORTHERN + 
SOUTHERN 
EASTERN + 
WESTERN 

4 SPHEROID (A4. B4. H4) 
CLARKE 1866 1 
INTERNATIONAL 2 
CLARKE 1880 3 
EVEREST 4 
BESSEL 5 

SECTION II—ERROR DISPLAYS 

5. HE NUC FLAG 

FLAG 2. HOB 0PTI0N(E4) 
Tl Pro PACT 

2 I—I LOW AIR 
3 I 1 HIGH AIR 
4 
5 

7
1 FTOPACT 

8 I I LOW/HIGH AIR 

FLAG 
0 
1 
2 

OFF 
A 
B 
C 
D 
E 
F 
G 
H 
J 

N 
P 
R 
T 
U 
V 
w 
X 
Y 
Z 

6. MULTIPLE DISPLAY 
TERMINATE 
INITIATE NEXT DISPLAY 

7. ENABLE/DISABLE 
ENABLE 
DISABLE 

8. PROGRAM TEST 
SUM CHECK 
PARITY CHECK 
NIXIE TEST 
TELETYPE TEST 

ENTER 

0 
9 

1 
2 
3 
4 

NSL &  00 

NSL &   1 

NSL &  2 

NSL &  3 

NSL &  4 

NSL &  5 

NSL &  6 
NSL &  7 

NSL &   -00000 
NSL&DATA DISPLAY 

NSL &  XY 

NSL&NO DISPLAY 

USE OF UNASSIGNED MATRIX POSITION OR COMPUTATION BUT- 
TON. ENTRY OF IMPROPER ENABLE/DISABLE OR MULTIPLE DISPLAY 
FLAG 
INPUT NOT WITHIN ALLOWABLE LIMITS OR IMPROPER NUMBER OF 
DIGITS ENTERED 
INVALID TRANSFORMATION OF COORDINATES IN ZONE TO ZONE 
COMPUTATION 
MATRIX OR MISSION BUTTONS IMPROPERLY CHANGED EITHER 
DURING INPUT OR COMPUTATION 
RECALL OF MISSILE PRESETTINGS FOR A MISSION WHICH HAS NOT 
BEEN COMPUTED 
IMPROPER COMBINATION OF NORTHING AND ZONE ENTRIES FOR 
TARGET. FIRING POINT. OR OBSERVER 
RANGE OR RANGE FACTOR NOT WITHIN ALLOWABLE LIMITS 
HEIGHT OF BURST RELATIVE TO LAUNCHER NOT WITHIN ALLOW- 
ABLE LIMITS 
RECALL OF NONEXISTENT DATA 
IMPROPER ENTRY OF LATITUDE OR LONGITUDE. UNSUCCESSFUL 
SUM CHECK; IMPROPER ENTRY OF HOT MEMORY CHANNEL 
NUMBER 
MATRIX POSITION ENTRY MISSING OR FUNCTION NOT EXECUTED 
X IS DIGIT REPRESENTING NUMERICALLY LABELED VERTICAL 

COLUMN OF MATRIX 
Y IS DIGIT REPRESENTING ALPHABETICALLY LABELED HORIZONTAL 

ROW OF MATRIX 
MATRIX OR MISSION ALPHA BUTTONS NOT PRESSED 

* Applies to model M234E1 and M234E2 

•Applies to model M234E3 and M234E4 

Figure 3-6. The flag card (front). 
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Section VII. Solving Problems 

The Lance missile program is used to 
compute firing data for the missile and solve 
survey problems. Thus, the fire direction 
center has a limited capability to compute 
survey problems inherent in Lance battalion 
operations. Computations are performed 
with exceptional speed and produce survey 
problem solutions to the degree of accuracy 
needed. The types of survey problems that 
can be solved are traverse, UTM 
zone-to-zone grid coordinate transforma- 
tion, azimuth-by-altitude computations, and 
geographic-to-UTM and UTM-to- 
geographic coordinate conversion. The 
FADAC will solve the Lance ballistic 
problem in about 6 seconds. Firing data are 
displayed for immediate transmission to the 
firing platoon, and the complete mission data 
may be output in printed form using the 
teletypewriter. 

Note: Solutions to survey problems and fire 
missions are computed using Lance training 
program tape P/N 8213315/121/M, dated 1 
April 1976. 

3-25. Solving Fire Mission Problems 

The FADAC operator procedures usually 
follow the same sequence in the solution of 
the Lance fire mission problems. The steps in 
processing a fire mission using the FADAC 
should be performed in the sequence 
indicated in steps 1 through 11 below. This 
sequence is designated to eliminate lost 
motion and redundant actions. Details in the 
use of each matrix function used are 
contained in Table 3-6. 

STEP m ACTION 
Record the call for fire and fire order 
on the computer record. 
The FADAC operator presses the 
appropriate mission association 
buttons on the right side of the 
matrix panel. Insure one lettered 
button (A through E) and one num- 
bered button (1 or 2) are pressed. 
By following the procedures de- 
tailed in Table 3-6 for matrix func- 
tion E-8 (CLEAR MISSION 
DATA), the operator clears the sec- 
tion of memory where the input 
data will be stored. 
The operator then uses matrix func- 
tions E-l (TGT LIST ASSOC) and 
E-2 (FP LIST ASSOC) to associate 
the mission target with a specific 
firing point. Both target and firing 
point data must have been previ- 
ously entered and stored in memory 
before this step. See Table 3-6. 
Using the appropriate matrix func- 
tions in row E, color-coded red, the 
operator follows the entry proce- 
dures described in Table 3-6 and 
enters the warhead type flag, 
height-of-burst option, if required, 
and the time on target. 
The operator then presses the 
COMPUTE button. The FADAC 
calculates and displays the firing 
data in three parts as described in 
paragraph 3-21. 

The operator announces the firing 
data determined in step 6 above. 
Using matrix functions D-l 
(RANGE) and D-2 (AZ FIRE), the 
operator may compute the range 
and azimuth of fire. (This azimuth 
is expressed to 10 mils and entered 
into the warning order.) 
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STEP ACTION 

(9) The firing data are transmitted to 
^ the firing platoon. 

10y The operator then uses matrix func- 
tion E-7 (PRINT MISSION) to 
obtain a printout of all the mission 
data. 

íl) After the mission has been fired, the 
fire direction officer, using the 
printout obtained in step 10 above, 
submits the mission-fired report to 
the higher headquarters. 

3-26. Solving Survey Problems 

The operator procedures required to solve a 
survey problem depend on the type of survey 
problem being solved. The sequence of steps 
is detailed in Table 3-6 under the Entry 
Procedures column for matrix functions F-5 
(AZ BY ALT), F-6 (GEO TO UTM), F-7 (UTM 
TO GEO), G-6 (TRAV), and H-6 (ZONE TO 
ZONE). These procedures are also illustrated 
in the example problems in paragraph 3-28. 

3-27. Initiating Computations 

The COMPUTE button is used only to initiate 
the computations for a ballistic solution. 
Survey computations and the calculation of 
range, azimuth of fire, and the orienting 
angle are initiated by the SM key in 
conjunction with the appropriate matrix 
function. The Lance program is designed to 
check the input parameters during 
computations to insure that all the data 
needed for the solution have been entered. 
Whenever a computation is initiated that 
cannot be solved by the FADAC because of a 
missing or invalid input parameter, the 
program will cause the NO SOLUTION light 

(NSL) to flash and a two-digit number (flag) 
to be displayed that will identify the matrix 
location where an entry has been omitted or 
indicate that an invalid entry has been made. 
See flag card, Figure 3-6. 

3-28. Example Survey Problems 

a. Traverse survey. The Lance program 
traverse function is designed to solve a 
normal traverse and also provides for the 
solution of offset traverses from each station. 
Data must be entered in sequence shown in 
Entry Procedures column of Table 3-6 for 
matrix function G-6 (TRAV). A normal 
traverse is initiated by entering a 0 (flag) in 
this function. Each leg of the traverse is 
computed as soon as the vertical angle has 
been entered. When the output is printed by 
the teletypewriter, the FADAC returns to the 
keyboard input mode. If the traverse 
continues normally, the 0 key is pressed; 
however, if an offset traverse is to be 
computed from the traverse station, a 
numbered key 1, 2,3,4,5,6,7,8, or 9 is pressed 
to indicate the number of legs in the offset. At 
the conclusion of the offset traverse 
computation, the FADAC again returns to 
the keyboard input mode and the procedure is 
repeated. Whenever an offset traverse is to be 
computed from the initial point, the 
numbered key indicating the number of legs 
in the offset must be pressed after activating 
matrix function G-6 (TRAV). In this case, the 
starting azimuth must be reentered at the 
conclusion of the offset computation. A 
traverse problem is terminated by pressing 
the decimal point key after the last leg has 
been computed. 

b. Example problem, traverse. 
(1) Situation. The battery survey section 

has recorded the following data for a traverse 
from a survey control point (SCP) to firing 
points 1 and 4. 
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1 

! 
1 
i 
i 

I 
i s 
i 

! 

(a) Survey control point grid: 546963.6 
3831694.5, altitude +418.8. 

(b) Field data: 

Traverse 
(station) 

SCP to Mark 

SCP to TS 1 

TS 1 to TS 2 

IS 2 to TS 3 

TS 3 to FP 1 

TS 3 to TS 4 

Azimuth 
(mils) 

4216.000 

(Offset) 

Horizontal 
Angle (mils) 

1382.100 

4694.402 

1966.198 

1749.603 

4019.586 

Distance 
(meters) 

218.06 

221.87 

195.08 

220.62 

491.66 

Vertical 
Angle (mils) 

-2.6 
-4.4 

-3.3 

-2.5 

-1.8 

(2) Requirement. The computation of the 
coordinates of each station and the two firing 
points. 

Step 

1 
2 
3 
4 
5 
6 
7 
8 

Activate Button or 
Matrix Location 

H-1 OBS EAST 
H-2 OBS NORTH 
H-3 OBS ALT 
G-6 TRAV 
G-1 START AZ 
G-2 HORIZ ANGLE 
G-3 HORIZ DIST 
G-5 VERT ANGLE 

(3) F AD AC procedures. 

Keyboard 

SM; 546963.6; 
SM; 3831694.5; 
SM; +418.8; 
SM; 0; 
SM; 4216.000; 
SM; 1382.100; 
SM; 218.06; 
SM; -2.6; 

ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 

(4) Solution. The teletypewriter will print 
out the following input data and the solution 
to the first traverse leg: 
OBE 546963.60 OBN 3831694.50 OBA 418.8 
START AZ 4216.00 
HORIZ ANGLE 1382.10 HORIZ DIST 218.06 
VERT ANGLE -2.6 NORMAL LEG NO. 1 
OBE 546809.18 OBN 3831848.34 OBA 418.25 
FWD AZ 5598.10 BACK AZ 2398.10 

Note: At this point, the F ABAC will return 
to the input mode. The operator must now 
enter one of the flags indicated above to 
indicate whether the next leg is an offset or a 
normal continuation of the traverse. In this 
example, a normal traverse will continue 
from this station. 
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(5) FADAC procedures continued. Type 
0 on the keyboard and repeat the procedures 
of steps 6, 7, and 8, above, entering the 
appropriate data from (l)(b) above to compute 
the legs to TS 2 and TS 3. 

(6) Solution. The teletypewriter will print 
the following: 
HORIZ ANGLE 4694.40 HORIZ DIST 221.87 
VERT ANGLE -4.40 
NORMAL LEG NO. 2 
OBE 546948.61 OBN 3832020.81 OBA 417.29 
FWD AZ 692.50 BACK AZ 3892.50 
HORIZ ANGLE 1966.20 HORIZ DIST 195.08 
VERT ANGLE -3.30 
NORMAL LEG NO. 3 
OBE 546849.79 OBN 3832188.92 OBA 416.66 
FWD AZ 5858.70 BACK AZ 2658.70 

(7) FADAC procedures continued. The 
next computation is an offset traverse of one 
leg; therefore, type 1 on the keyboard and 
repeat steps 6, 7, and 8, entering the 
appropriate data from (l)(b) above. 

(8) Solution continued. The teletype- 
writer will print the following: 
HORIZ ANGLE 1749.60 HORIZ DIST 220.62 
VERT ANGLE -2.50 
OFFSET LEG NO. 1 
OBE 546645.36 OBN 3832106.19 OBA 416.12 
FWD AZ 4408.30 BACK AZ 1208.30 

(9) FADAC procedures continued. The 
last leg of the traverse is a normal leg; 
therefore, type 0 on the keyboard and repeat 
steps 6, 7, and 8, entering the final traverse 
leg data from (1) (b) above. 

(10) Solution continued. The teletype- 
writer will print the final traverse leg as 
follows: 
HORIZ ANGLE 4019.59 HORIZ DIST 491.66 
VERT ANGLE -1.80 
NORMAL LEG NO. 4 
OBE 546982.40 OBN 3832662.16 OBA 415.81 
FWD AZ 278.29 BACK AZ 3478.29 

(11) FADAC procedures continued. 
Press the decimal point key to terminate the 
mode. 

c. Zone-to-zone grid coordinate 
transformation. The Lance program will 
transform the UTM grid coordinates in any 

grid zone to the UTM grid coordinates of an 
adjacent grid zone. Any easting coordinates 
between 127000 and 873000 and any northing 
grid coordinates between 0 and 9385039 for 
the Northern Hemisphere and between 
1060912 and 9999999 for the Southern 
Hemisphere may be entered. 

d. Example problem, zone-to-zone. 
(1) Situation. A map in UTM grid zone 

14S was used for reporting the grid 
coordinates of an enemy position. These 
UTM coordinates, 14S NP 7524035470, 
altitude 400, were sent to the Lance battalion 
FDC. The Lance battalion survey control had 
been established from UTM grid zone 15S 
data. All map projections are based on the 
Clarke 1866 spheroid. The fire direction 
officer noted that the lower left-hand comer 
of the NP 100,000-meter grid square is 
labeled 600000 mE, 3800000 mN (Northern 
Hemisphere). This means that the grid may 
be written 675240 3835470. The higher order 
digits identify the NP 100,000-meter grid 
square. 

(2) Requirement. Transform the 14S grid 
coordinates to 15S grid coordinates. 

(3) FADAC procedures. 

(4) Solution. The teletypewriter will print 
out the following: 
OBE 675240.00 OBN 3835470.00 OBA 400.00 
OBS 1 OBZ 14 
OBE 125258.08 OBN 3841415.26 OBA 400.00 
OBS 1 OBZ 15 

e. Azimuth-by-altitude. The Lance 
program will compute the true azimuth, the 
grid convergence, and the grid azimuth of a 
line from survey data determined by 
astronomical observations using the 
azimuth-by-altitude method. Either the 
observer's UTM grid location or geographic 
coordinates may be used. If both are entered, 
the FADAC program uses only the UTM grid 
for the calculation. 

f. Example problem, azimuth-by- 
altitude. 

(1) Situation. The survey officer has 
obtained the following data to establish an 
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azimuth for an orienting line from one of the 
firing points. 

(a) Observer's easting: 625900.00 
(b) Observer's northing: 3941000.00 
(c) Observer's spheroid flag: 1 
(d) Observer's zone: 40 
(e) Horizontal angle: 2926.11 mils 
(f) *Corrected altitude angle: 382.14 
(g) Declination: +269.88 mils 
(h) Celestial body: East of the SCP 

•Corrected for parallax and refraction. 

(2) Requirements. Determine the 
azimuth of the orienting line. 

i 

Activate Button or 
Step Matrix Position 

? 1 H-1 OBS EAST 

' 2 H-2 OBS NORTH 
\ 3 H-3 OBS ALT 
ï 4 H-4 OBS SPHER 

5 H-5 OBS ZONE 
6 H-6 ZONE TO ZONE 

Keyboard 

SM; 675240; ENTER 
SM; 3835470; ENTER 
SM; +400; ENTER 
SM; 1; ENTER 
SM; +14; ENTER 
SM; +15; ENTER 

3 

l 

Ï 
l 

Activate Button or 
Step Matrix Location 

1 H-1 OBS EAST 
2 H-2 OBS NORTH 
3 H-4 OBS SPHER 

; 4 H-5 OBS ZONE 

5 G-2 HORIZ ANGLE 
, 6 F-4 DECL 

j 7 F-5 AZ BY ALT 

(3) F AD AC procedures. 

Keyboard 

SM; 625900 ENTER 
SM; 3951000 ENTER 
SM; 1; ENTER 
SM; +40; ENTER 
SM; 2926.11; ENTER 
SM; +269.88; ENTER 
SM; + (east) 

i 

(4) Solution. The teletypewriter will print 
out the following solution: 
OBE 625900.00 OBN 351000.00 OBS 1OBZ 40 
HORIZ ANGLE 2926.11 CORK ALT ANGLE 
382.14 DECL 269.88 EAST TRUE AZ 5009.06 
GRID CONV -13.16 GRID AZ 4995.91 
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g. Geographic-to-UTM and UTM-to- 
geographic conversion. The Lance 
program will convert geographic coordinates 
to UTM grid zones for any location in the 
universal transverse mercator projection. 
The entry procedures for geographic 
coordinates require the separation of the 
degrees, minutes, and seconds by decimal 
points. 

h. Example problem, geographic-to- 
UTM. 

(1) Situation. Geographic coordinates of 
a survey control point were obtained from a 
survey record. 

(2) Requirement. The battalion survey 
officer has requested that the UTM 
coordinates be computed from the following 
data: 

(a) North latitude: 34° 39' 47.002" 
(b) West longitude: 98° 24' 42.100" 
(c) International spheroid: (flag) 2 

(3) FADAC procedures. 

Step 
1 
2 
3 
4 

Activate Button or 
Matrix Location 
F-1 LAI 
F-2 LONG 
H-4 OBS SPHER 
F-6 GEO TO UTM 

Keyboard 
SM; +34.39.47.002; 
SM; -98.24.42.100; 
SM; 2; 
SM 

(4) Solution. The teletypewriter will print 
out the following: 
OBS 2 LAT 34.39.47.002 LONG -98.24.42.009 
OBE 553905.70 OBN 3835895.88 OBS 2 OBZ 
14 

i. Example problem, UTM-to- 
geographic. 

(1) Situation. The battalion S3 desires to 
know the geographic coordinates of UTM 
grid intersection 500000.00 3400000.00, zone 
14 Northern Hemisphere, on his Clarke 1866 
map (spheroid flag 1). 

(2) Requirement. Convert the UTM grid 
to geographic coordinates. 

ENTER 
ENTER 
ENTER 
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Activate Button or 
Step Matrix Location 

1 H-1 OBS EAST 
H-2 OBS NORTH 
H-4 OBS SPHER 
H-5 OBS ZONE 
F-7 UTM TO GEO 

(3) F AD AC procedures. 

Keyboard 

SM; 500000.0; ENTER 
SM; 3400000.0; ENTER 
SM; 1; ENTER 
SM; +14; ENTER 
SM 

(4) Solution. The teletypewriter will print 
out the following: 
OBE 500000.00 OBN 3400000.00 OBS 1 OBZ 
14 
LAT 30.44.04.344 LONG -98.59.59.999 

3-29. Example Fire Mission 
Problems 

a. Entering target data on the target 
list. The Lance program will accept and store 
64 targets. The data stored in memory are 
entered using matrix functions A-l through 
A-7. Target data are recalled using matrix 
function A-8 or by using matrix function C-7 
to cause the FADAC to print the target list. 
Target data must be entered on the target list 
before the data can be used in a fire mission. 

b. Example problem, entering target 
data. 

(1) Situation. The following target list 
has been received from higher headquarters. 
All data are based on International mapping 
spheroid data (flag 2). ; 

Target File 
Number 
1 
2 
3 

Target 
Number 
XZ 2100 
XZ 2110 
XZ 2170 

Grid 
298486 5438053 
331162 5425810 
698197 5426302 

Altitude 

512 
337 
300 

Zone 

33P 
33P 
32P 

i - 
J 
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(2) Requirement. Enter the target list 
into memory. 

(3) FADAC procedures. 

Step 

1 
2 
3 
4 
5 
6 
7 

Activate Button or 
Matrix Location 

A-1 TGI EAST 
A-2 TGT NORTH 
A-3 TGT ALT 
A-4 TGT SPHER 
A-5 TGT ZONE 
A-7 TGT RECORD 
Repeat steps 1 through 
6 using each set of 
target data. 

Keyboard 
SM; 298486; 
SM; 5438053; 
SM; +512; 
SM; 2; 
SM; +33; 
SM; 1; ENTER; 

ENTER 
ENTER 
ENTER 
ENTER 
ENTER 
ENTER 

c. Entering firing point data on the 
firing point list. The Lance program will 
accept and store 48 firing points. The data 
that are stored in memory are entered using 
matrix functions B-l through B-7. Firing 
point data are recalled using matrix function 
B-8 or by using matrix function C-5 to cause 
the teletypewriter to print the firing point list. 
Firing point data must be entered on the 
firing point list before the data can be used in 
a fire mission. 

d. Example problem, entering firing 
point data. 

(1) Situation. The following firing point 
data were obtained from the survey officer. 
Survey control is based on International 
mapping spheroid data (flag 2). 

! Firing Point Grid Azimuth 
I Number Zone Easting Northing Altitude OL 

'Ï 12 33P 311181 5411533 388 2896.83 
! 22 32P 710007 5406721 628 6291.05 
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(2) Requirement. Enter the firing point 
data on the firing point list. 

'■—• (3) F AD AC procedures. 

Activate Button or 
Step Matrix Location Keyboard 
1 B-1 FP EAST SM; 311181; ENTER 

B-2 FP NORTH SM; 5411533; ENTER 
B-3 FP ALT SM; +388 ENTER 
B-4 FP SPHER SM; 1; ENTER 
B-5 FP ZONE SM; +33; ENTER 
B-6 AZ OL SM; 2896.83; ENTER 
B-7 FP RECORD SM; 12; ENTER; ENTER 
Repeat steps 1 through 
7 using the data for 
firing point 22. 

e. Deletion of targets or firing points 
from the lists. The Lance program provides 
the capability to delete specific targets from 
the target list or specific firing points from 
the firing point list when they are no longer 
required. A separate matrix function is 
provided for each list, C-6 (FP DELETE) and 
C-8 (TGT DELETE). The FAD AC procedures 
are detailed in Table 3-6. 

f. Example problem, fire mission 
using the nuclear warhead M234. 

(1) Situation. 
(a) The following call for fire has been 

received in the FDC. 
FIRE MISSION 
A/3/2, ONE LAUNCHER 
FIRING POINT NO: 12 
TARGET NUMBER: XZ 2170 (File No. 3) 
TARGET COORDINATES: 32P ND 98197 
26302 
TARGET ALTITUDE: 300 meters 
WARHEAD: M234A 
HEIGHT OF BURST: LOW AIR 
TIME ON TARGET: 230415 
TOT NOT LATER THAN: 230430 

(b) The fire direction officer issued the 
fire order. 
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(2) FADAC procedures. 

i 

i 

i 
i 

Step 
1 
2 
3 
4 
5 
6 
7 
8 

Activate Button or 
Matrix Location Keyboard 
Mission buttons A-1 
E-8 CLEAR MISSION DATA 
E-1 TGT LIST ASSOC 
E-2 FP LIST ASSOC 
E-3 WHD TYPE 
E-4 HOB OPTION 
E-5 TOT 
COMPUTE 

None 
SM; 0 
SM; 3; ENTER; 
SM; 12; ENTER; 
SM; 1; 
SM; 1; 
SM; 0415; 

ENTER 
ENTER 
ENTER 
ENTER 
ENTER 

Displayed solution: Part 1. 

Battery 
A 

Orienting Angle 
4178.31 

ENTER 

Displayed solution: Part 2. 

Battery 
A 

Sustainer 
cutoff 

3 

Range 
factor 
3502 

Fuze 
setting 
95.4 

Quadrant 
elevation 

853.3 

ENTER 

Displayed solution: Part 3. 

Battery 
A 

D-1 RANGE 

Battery 
A 

10 D-2 AZ FIRE 

SM 

Displayed solution: 

SM 

Displayed solution: 
Battery 

A 

Time to fire 
04.13.08 

Range 
54735 

Azimuth of fire 
5118.52 
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l Step 

! 11 

1 ORA 
SCO 
FS 

; TOF 
RG 
WHO 
AZF 

t FRE 
J FRA 
J FPZ 
! TGE 
! TGA 

TGZ 

(3) Processing continued. A printout of 
the mission is obtained as illustrated in step 
11 below. I 

I 
Activate Button or | 
Matrix Location Keyboard 
E-7 PRINT MISSION SM; S 

si 
í 

\ 
(4) Solution continued. The teletype- 

writer will print the following: 

4178.31 
T 
95.4 
111.1 
54735 
1 
5118.52 
311181 
388 
33 
698197 
300 
32 

ARM 
RF 
QE 
TTF 
TOT 
OPT 
HOB 
FPN 
FPS 
AOL 
TGN 
TGS 

3502 
853.3 
04.13.08 
0415 
L 

5411533 
2 
2986.83 
5416302 
2 

g. Example problems using the 
high-explosive warhead (M251) or the 
practice nuclear warhead (M252). 

(1) Situation I. Assume the call for fire in 
paragraph f above designates the 
high-explosive (HE) warhead (M251). 

(2) Processing an M251 warhead 
mission. The procedures used to process an 
M251 warhead mission are the same as those 
used in processing the nuclear mission 
illustrated in paragraph f above except for 
the warhead flag entry in step 5 of the 
FADAC procedures. Flag 4 would be entered 
in this step to designate the M251 warhead. 
No HOB option (E-4) or HOB meters (D-4) is 
entered. 
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(3) Displayed solution. 

Battery 
A 

Displayed solution: Part 1. 
Orienting 

angle 
(corrected) 
4178.62 

Arming 
time 
80 

Battery 
A 

Displayed solution: Part 2. 
Sustainer Range Fuze 

setting cutoff factor 
3670 107.9 

Quadrant 
elevation 

853.3 

Displayed solution: Part 3. 
Battery 

A 
Time to fire 
04.13.07 

(4) Situation II. Assume the call for fire 
in paragraph /'above designates the practice 
nuclear warhead M252. 

(5) Processing an M252 warhead 
mission. The procedures used to process an 
M252 warhead mission are identical to those 
for the M234 mission except the entry of 
matrix function E-4 is always IMPACT (flag 
0). 

(6) Displayed solution. 

Displayed solution: Part 1. 

Battery 
A 

Orienting angle 
(corrected) 
4178.31 

Displayed solution: Part 2. 
Sustainer Range Time of Quadrant 

Battery cutoff factor flight elevation 
A 3 3502 95.4 853.3 

Battery 
A 

Displayed solution: Part 3. 

Time to fire 
04.13.08 
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Section VIII. Operator Maintenance 

3-30. Preventive Maintenance 

Most troubles are the direct result of poor 
preventive maintenance or failure of 
personnel to understand and follow correct 
preventive maintenance procedures. Such 
malpractices detract from the proficiency of 
an FDC and contribute to hardware failures. 
Many troubles and hardware failures can be 
prevented if simple maintenance rules are 
observed. 

a. Generator maintenance. 
(1) Emplace the generator on level 

ground. 
(2) Keep it well ventilated and protected 

from the weather. 
(3) Keep the fuel strainer clean and 

replace it when necessary. 
(4) Maintain the correct oil level in the 

crankcase. 
(5) Insure that the generator is 

producing 120/208-volt, 400-hertz (+5 
percent) output and that no unauthorized 
equipment is operated from this power 
source. 

(6) Ground the generator with the 
equipment provided. 

(7) Alternate generator sets every 8 
hours or more frequently, if possible. 

b. FADAC maintenance. 
(1) Check the buttons, switches, keys, 

and cable connectors for dirt, rust, corrosion, 
looseness, bends, or breaks and have faulty 
items cleaned, repaired, or replaced. 

(2) Turn off the FADAC before shutting 
off the generator. 

(3) Clean the air filters daily. 
(4) Cover the FADAC when it is not in 

use. 

(5) Protect it from weather, especially 
rain and the direct rays of the hot sun. 

(6) Each time the FADAC is put into 
operation, run program tests to check the 
memory. 

(7) If the FADAC gets wet, dry it 
thoroughly before putting on the covers. 

3-31. Common Troubles and 
Corrective Actions 

Many of the common troubles that are 
experienced in the field can be corrected by 
the operator. The operator should use Figure 
3-7 as a guide to diagnose and attempt to 
correct troubles before notifying mainte- 
nance personnel. 

\ 
\ 

\ 

Figure 3-7. The flag card (back). \ 
/ 

/ 
/ 

/ 
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FADAC -TROUBLESHOOTING GUIDE- FADAC 

10 

H 

12 

TROUBLE INDICATION 

NO POWER 

NO DISPLAY FOR PROGRAM 
TEST 1  

UNINTELLIGIBLE OUTPUT ON 
DISPLAY PANEL  

FAILS PROGRAM TEST 1 

FAILS PROGRAM TEST 2 

AUTOMATIC ENTRY INTO THE 
WRONG MODE OR FAILURE 
TO CHANGE MODES AS THE 
RESULT OF A LEGAL OPER- 
ATOR ACTION 

POWER READY LIGHT BLINKS 

TEMPERATURE LIGHT BLINKS 

TRANSIENT LIGHT BLINKS 

PARITY LIGHT BLINKS 

ERROR LIGHT BLINKS 

NO SOLUTION LIGHT BLINKS 

CORRECTIVE ACTIONS 
Insure that the FADAC circuit breaker is in the ON 
position. 

Insure that the generator circuit breaker is in the ON 
position. Adjust the generator output for 120/208 
volts. 

Turn the generator off. then check the.power cable 
connections. Tighten if necessary. 

Insure that the 4-wire hookup on the generator cable 
and bracket adapter is correct. See TM 5-6115- 
271-14   

Insure that a battery selector button has been 
pressed 

Run Program Test 1 

Reprogram computer. 

Clear the indicated channel of memory by following the 
instructions in the appropriate FM.  

Press the RESET button. If the failure recurs, turn the 
FADAC off. wait 30 seconds, then restart. 

If the failure recurs, repeat the above action again, 
then run Program Test 1 

Repeated failure indicates a need for hardware repair 
or a requirement for reprogramming 

Insure that the MARGINAL TEST switch is in the OFF 
position. 

Remove rear cover unless cold weather operation 
requires that the rear cover remain on 

Send to maintenance for repair of blowers. 

The computer's internal temperature is outside the 
limits for safe operation. One or more of the following 
actions is indicated. 

HOT WEATHER 

1. Remove from the direct 
rays of sun. 

2 Check the air filters to 
insure they are not 
blocked or dirty. 

3 Shut the computer off 
for a cooling period.  

COLD WEATHER 

1. Install the rear cover 

2. Protect from wind 

Press the RESET button. If the RESET button fails to 
stop the blinking, turn the FADAC off. Readjust the 
generator output for 120/208 volts and 400 hertz. 

Turn the FADAC on and run Program Test l  

Press the RESET button. If the RESET button fails to 
stop the blinking, turn the FADAC off. Wait 30 seconds, 
then restart. 

Run Program Test 1 and 2  

Press the RESET button. 

Check all inputs relating to the problem solution. 
Correct erroneous data. 

Run Program Test 2.  

See appropriate FM 

Note: It the corrective actions fail to change the condition, notify maintenance personnel. 
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FIRE DIRECTION WITH 
THE COMPUTER SET, 

FIELD ARTILLERY, 
MISSILE 

0. 

§ 

Sectóon i. Organization and Equipment 

The computer set, field artillery, missile, with 
the Lance program module (hereafter 
referred to as the calculator) is used to 
compute laying and firing data for the Lance 
missile, perform UTM zone-to-zone 
coordinate transformations, and compute 
unit march tables. 

4-1. Fire Direction Personnel 

a. The Lance battalion and firing battery 
FDCs provide personnel required for 
operating the calculator. 

b. The fire direction computers are 
assigned the duties of calculator operator. 
The duties of the other personnel are 
essentially the same as described in Chapter 
2. 

4-2. Duties of the Calculator 
Operator 

The calculator operators maintain and use 
the calculator. Their duties include the 
following: 

a. Insure a proper power source is used. 

b. Perform required maintenance in 
accordance with TM 9-1220-242-12 & P, 
Operator and Organizational Maintenance 
Manual (including repair parts list) 
Computer, Field Artillery, General and 
Missile. 

c. Insure proper procedures are used when 
computing data. 

d. Insure the calculator is properly 
protected and/or secured when not in use. 
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4-3. D@script80?D of ilhe Calculator 

a. The calculator consists of three major 
components: the calculator, a rechargeable 
battery, and a program module (Fig 4-1). 

b. The calculator is a solid state device 
with a nonvolatile program memory and a 
volatile data memory. It is used to solve the 
gunnery problem for the Lance missile. 

c. When the calculator is equipped with the 
Lance program module, it will compute and 
display target azimuth, range, elevation, 
sustainer cutoff, range factor, fuze setting, 
arm time, and time to fire or time of flight. 

When the calculator is used with the PC-100 
print/security cradle (hereafter referred to as 
the printer), a printout of these firing data 
may be obtained. The calculator will also 
perform UTM zone-to-zone coordinate 
transformations and compute unit march 
tables (a printer is required for the latter). 

Note: When checking data obtained by the 
TI-59 calculator against a FADAC readout, 
large differences will be encountered 
depending upon the program in FADAC 
(training or actual). 

V. 

- V . . n 'v v y 

7/ 
11*» 

C2 CJ PROGRAM 
MODULE 

C2 (2 Gj 
ww 

(3 
GO» 

<3 CJ 
0 Cä Itt CALCULATOR suw 

cS 
CJ CD 

oeu 

Pause 

GlO 

SB« 
us» St«« 

«S' 
OV 

BATTERY «is QG««"' 
So»« 

Figure 4-1. Calculator components. 
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4-4. Associated Equipment 

a. Associated equipment included in the 
set is shown in Figure 4-2. 

CHARGER- 
ADAPTER, DC 

CHARGER RECEPTACLE 
ADAPTER, DC 

PRINTER-PLOTTER 
(PC-100) 

CHARGER- 

ADAPTER, AC 

/fP f 

•err 

CARD HOLDER, 

MAGNETIC 

Ö 

t 

CARD, MAGNETIC, 
DATA RECORDING 

.CHARGER 
RECEPTACLE, DC 

MOUNTING 
BRACKET 

i i 
i i 

i 
i i 

> i 

CALCULATOR BATTERY PACK 
STORAGE/CHARGING 

MOUNTING BRACKET 
COVER STORAGE 

CASE, COMPUTER 

Figure 4-2. Calculator associated equipment. 
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II I I 
ON 

g 
OFF 

Figure 4-3. Inverter/vibrator. 

b. Auxiliary equipment consists of an 
inverter/vibrator (NSN 6130-00-889-1207) 
used to convert 24-volt DC vehicular power to 
110-volt AC power for the printer (Fig 4-3). 

c. Miscellaneous equipment consists of a 
standard GSA briefcase. The case may be 
used for transporting and storing the 
components of the computer set and 
publications for operation, maintenance, and 
computation of fire missions (Fig 4-4). 

4-5. Lance Program Module 

Technical 

manuals 

Firing tables 

rocket 

The Lance program module contains 14 
programs. Four of them may be called 
directly by the operator, and the remainder 
are subprograms used by the main gunnery 
program. The four programs the operator 
may call are: 

PROGRAM 
NO. 
01 
02 
04 
09 

PROGRAM 
Program module test 
Lance gunnery 
March tables 
Store firing point list 

4-6. Loading a Program 

To load a program, turn the calculator on 
then press ( 2nd PGM* NN (NN represents 
the program number). (See paragraphs 4-11, 
4-12, 4-15d, and 4-20o.) 

Note: The asterisk following PGM 
indicates the label "PGM" is found on the 
backboard above the key. 

4-4 

Figure 4-4. Briefcase. 
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4-7. Preparation for Operation 

a. Refer to TM 9-1220-242-12 &P, Chapter 
2. 

b. Connect the calculator to a suitable 
power source. 

c. Turn on the calculator using the switch 
at the top. If the printer is being used, turn the 
printer power on using the switch on the right 
side. 

d. Program the calculator as described in 
paragraph 4-6. 

4-8. March Order Actions 

a. Turn power switch(es) off. 

b. Disconnect from power source. 

c. Store the calculator. 

Note: Turning the power off will result in a 
loss of any data stored in the calculator. 

Section II. Operator Controls and Tests 

4-9. Calculator Keyboard 

The various programs control most of the 
function keys required to compute data. 
Therefore, the operator must be concerned 
with only a few of the keys on the keyboard (a 
through f below) in addition to those 
discussed in paragraph 4-6. See Figure 4-5. 
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TEXAS INSTRUMENTS 

J 

dj CD 
E E 

Pgm P—R 

0 0) 
tns CMs 

^srj 0 

Del Eng 

0 0 
Pause 

GTO 

E E E 
Ê E 0 

» cos tan E E E 
E»c Prd Ind 

E E E 
Ft« Int lil 

E E E 
m IM 

CD CD EJ (DDE 
sing llllg QMS n Grad 

EEDCDCDE 
Write D« Adv Prt List 

ECJEJQE 
Tl PROGRAMMABLE 59 

Sohd Slate Soltwaie 

Figure 4-5. Calculator keyboard. 

PRINT TRACE ADV t 

Figure 4-6. Printer keys. 

a. 0 through 9 Enters numbers. 

b. • Places a decimal point (•) 
in a number. 

c. +/- 

d. R/S 

e. CE 

Pressed after a number is 
entered. Changes the 
number to negative. 

Used as an enter key. 

Used to clear the display 
of an erroneous entry 
before entering with R/S 
or an operation (+, -, , x) 
key. 

f. A through E Pressed as prescribed on 
and A'* through a computer's record. Ini- 
E'* tiates a portion of the 

program. 

4-10. Printer Keys 

The PRINT and TRACE keys on the printer 
are not used in the Lance application. The 
ADV key may be used to advance the paper in 
the printer when required (Fig 4-6). 

4-11. Program Module Test 

a. This test indicates whether the correct 
module is in the calculator. 

b. The test is performed as follows: 
(1) Turn on the calculator. 
(2) Call program 01 by pressing 2nd 

PGM* 01 . 
(3) Initiate the test by pressing E . 

c. The calculator displays 1.000000559 if 
the Lance program module is in the 
calculator. Any other display indicates 
another program module is in the calculator 
or an operator/calculator error has occurred. 
Check the power source and perform steps 
6(1) through (3) again. If this fails, turn the 
power off and visually check the program 
module by opening the sliding door on the 
back of the calculator. 
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Section III. Storing/Printing the Firing Point List 

The Lance program module provides a means 
of storing and using up to 13 firing points. 
Once stored, they are available for printing (if 
the printer is used), for recording on magnetic 
cards, or for use in fire mission computations. 

^-12. IPragramoim® fiCn® CsillcMtatoir 

The calculator must be programed before it 
will accept the firing point list. Program it by 
pressing 2nd PGM* 09 . (Before program 09 
can be used, the program module test must be 
run when the calculator is turned on.) 

^-113. Eontoiroinig îlh® FSiTDinig Foomiî/ 
Forág Poómií losî 

a. Select the Store Firing Point cue card 
(Fig 4-7), and place it in the calculator to 
define the functions of the lettered keys. 

LANCE 

STORE FIRING POINT PGM 09 

FP # 

EASTING NORTHING ALTITUDE AZ 0L LATITUDE 

Figure 4-7. Cue card (store firing point). 

b. Enter the firing point number to be 
stored (13 for this example). 

c. Using the data for firing point 13 shown 
in Figure 4-8, enter the firing point by 
pressing: 

(1) 13 2nd A'* 
(2) 534439 R/S Note: Data entry is in 

the sequence shown on 
the cue card (Fig 4-7). 

(3) 3832017 R/S 
(4) 432 R/S 
(5) 4462.57 R/S   
(6) 35 R/S Note: Latitudes in the 

Southern Hemisphere 
are entered as negative 
numbers. 

FP EÄSTTOG ALT LAY 

1 
2 
3' 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

501027 
460992 
422913 
530954 
415703 
429809 
521270 
553201 
530021 
555423 
576204 
570934 
534439 

3795789 
3822696 
3780960 
3852050 
3816038 
3759294 
3819783 
3781342 
3788242 
3830010 
3846249 
3793414 
3832017 

366 
418 

1469 
442 
503 
488 
384 
483 
951 
980 
636 
153 
432 

1101.36 
3625.37 
4736.23 
4725.31 
0639.01 
1043.26 
0015.36 
1342.02 
3243.51 
2424.33 
1437.25 
1247.61 
4462.57 

34° N 
35° N 
34° 
35° 
34° 
34° 
35° 
34° 
34° 
35° 
35° 
34° 
35° 

Figure 4-8. Firing point list. 4-7 



FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

d. Use the same steps to enter the 
remaining firing points. They may be entered 
in any sequence. 

e. To correct an entry or replace a firing 
point on the list with a new one, enter the 
new/corrected data as described in c above. 

f. Call the Lance gunnery program after 
entering the firing point list (press 2nd PGM* 
02 ). 

4-14. Printing the Firing Point List 

o. The Lance gunnery program must be 
used to print the firing point list. Place the 
Lance Gunnery cue card in the calculator to 
define the lettered keys. 

b. Print the firing point list by pressing 
2nd D'* . If the firing point list in Figure 4-8 
has been entered, the printout will appear as 
shown in Figure 4-9. 

FIRING PDI ;r LIST 

¡01027. 
' y 5 7 o 7 = 

34 = 

430?32= 
! 8 2 2 3 ? 6 = 

4 1 3 = 
•'I' -2 v —" ■I' 

“s cr 
•-J • J « 

1 = 
Ï 7 3 L ;q b Ü E 

1^69. 

34. 

4 = 
030354= 

i 7:5 2 0 5 Li = 
442 = 

4725= 31 

FF 
LE 
LN 

HL TL 
H 2 n L_ 

LH7 

FF 
LE 
LN 

HLTL 
n 2 D L.. 

L fl T 

FR 
LE 
LN 

HLTL 
HZ DL 

LRT 

FF 
LE 
LN 

Hi. TL 
HZDL 

L H 

41570-2 
31.6033 = 

5 0 3 = 
63?,01 

=1 ;Lj : 
-! : -i = 

1043= 26 

521270= 
331 

■3 3 4, 
15= J: 

55 320 1 - 
F: 1 3 A 2 = 

i 342= ü. 
34 = 

5 3 U 0 2 1 = 
i ’O?24L£ 

351. 
324 3. 5 

LN 
•1 :. r L 
H □ L 

LP'r 

FF 
LE 

LH 

HL.. TL 
HZuL 

LHI 

FP 
LE 
LN 

PiL ÏL 
HZ DL 

LHT 

LE 
LN 

HLTL 
HZuL 

LHT 

FP 
LE 
LN 

HLTL 
HZDL 

LHT 

10 = 

.; 0 4 >■ J = 
3 J 00 1 Li; 

9 £; 0 = 
ZF 24= 31 

11 = 
57'6 204 = 

2: J H 0 2 4 ? = 
b 3 :3 = 

1 4 3 TT, 25 

5 7 ! j ? 3 a r 

3T’='34; 
,L 5 I- = 

1 3-1 ■•'= t 1 

1.3, 

332 6415 

■s CT' 
1 J 8 -j 

O -J = 

FF 
LE 
LN 

HLTL. 
HZuL 

LHT 

Pp 
LE 
LN 

HLTL. 
HZuL 

L H r 

FP 
LE 
LN 

H;ZVL 

HZOL 

LHT 

FF 
LL 
LN 
! L. 

HZOL 
LHT 

Figure 4-9. Printout of firing point list. 
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4-15. Recording on Magnetic Cards 

a. The firing point list, once entered, may 
be recorded on magnetic cards. This 
procedure prevents loss of the data when the 
calculator is turned off and allows additional 
firing points to be stored. 

b. To record the firing point list, press 12nd 
Write* and pass a magnetic card through the 
read/write slot from right to left. Then press 2 
2nd Write* , rotate the card 180°, and pass it 
through the read/write slot again. 

c. This method can be used to store an 
unlimited number of firing points on 
magnetic cards (13 points each). 

Note: Extreme care must be taken to insure 
the correct firing point data are in the 
calculator when a mission is computed. 

d. To reenter a firing point list from 
magnetic cards, call the gunnery program 
2nd PGM* 02 and press A. Pass the magnetic 
card through the read/write slot. Press CLR, 
rotate the card 180°, and pass it through the 
read/write slot again. 

e. For additional information on 
reading/writing magnetic cards, refer to the 
owner's manual and the operator's 
maintenance manual. 

Section IV. The Computer's Record 

# 

The Computer Set, Field Artillery, Missile 
Sheet (Lance), DA Form 4603-1-R, (Fig 4-10 (Î) 
and 4-10(2)), hereafter called the computer’s 
record, is used for all fire mission computa- 
tions with the calculator. It is designed to 
guide the operator through the mission and to 

rovide a suitable record of fire mission data. 

4-9 4-10 FOLDOUT 
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COMPUTER SET, FIELD ARTILLERY, MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCE) 

For use of this form, see FM 6-40-4. the proponent agency is TRAOOC 

1. UNIT 2. DATE AND TIME FIRED 3. MISSILE SERIAL NUMBER 4. TARGET NUMBER 

CALL FOR FIRE 

5. FIRE MISSION 6 UNIT TO FIRE 7 LAUNCHER(S) TO 

FIRE 

8. FIRING POINT NUMBER 

9. TARGET NUMBER 10. TARGET GRID 11 ALTITUDE 

TARGET 

M 

12. WARHEAD 

13. HEIGHT OF BURST 14 TIME ON TARGET 15. TIME ON TARGET 

NO LATER THAN 
16 REMARKS 

FIRE ORDER 

17. UNIT TO FIRE 18. LAUNCHER NUMBER 19. FIRING POINT NUMBER 20. TARGET NUMBER 

WARNING ORDER 

21. LAUNCHER 

NUMBER 
22. FIRING POINT 

NUMBER 

23. TARGET NUMBER 24. WARHEAD 25. HEIGHT OF 

BURST 

26 TIME ON 

TARGET 

27. TARGET 

AZIMUTH 

FIRING POINT # E1 IF POINT IS STORED OR' 

28. LAUNCHER EASTING 29. LAUNCHER NORTHING 30. ALTITUDE 

LAUNCHER 

31. AZIMUTH OF 

ORIENTING LINE 

32 LATITUDE 

+/- s 

33. TARGET EASTING 34 TARGET NORTHING 35 ALTITUDE TARGET 36 HEIGHT OF BURST 37. TIME ON TARGET 

"'S 

38 

IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE B’ NOW COMPLETE BACK 
IF M251 

39 PRESS 

C 

40 TARGET AZIMUTH 41 RANGE 42. ELEVATION (Circle one) 

853 3 9600 

43. SUSTAINER CUTOFF 
(See flag card on back) 

44. EXPRESS DISPLAY (1000M) 

(ENTRY RANGE TO TARGET) 

45. EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A-1) 47. EXPRESS DISPLAY (10CX)M) 48 EXPRESS DISPLAY (500M) 

COLUMN COLUMN 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

49. 

(A-1 OR B-1) 

COLUMN 

2 ” 

COLUMN 

16 

RECORD FIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC-100 IS USED 

60. RANGE FACTOR 51. FUZE SETTING 52 ORIENTING ANGLE 

S3. TIME TO FIRE OR TIME OF FLIGHT 54. ARM TIME (For M251 only) 

DA FORM 4603-1-R APR 82 

F
M

 6
-4

0
-4
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55. TARGET ZONE 56. LAUNCHER ZONE 57. SPHEROID 

58. EXPRESS DISPLAY (100,000) 59. EXPRESS DISPLAY (100,000) 

IF LAUNCHER IS EAST OF TARGET USE (e) VALUE ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS. 

IF LAUNCHER IS WEST OF TARGET USE (e) VALUE ON LEFT SIDE OF TABLE AND LOWER OF SIGNS. 

60. N 61. E 62. a. 

^S 

63. a. 64 b. 65. b_ 

"'S 

66. RECORD EASTING B 67. RECORD NORTHING B 

FLAGS 

NUCLEAR HIGH EXPLOSIVE 

FLAG 

10 

11 
12 
13 

14 
15 

16 

17 

18 

19 

SUSTAIN ER 

CUTOFF 

N 

P 
R 

T 

V 
W 

V 

X 
V 

z 

TABLE C 

(A-1) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 

234-255 
256-297 

298-309 

310-337 

FLAG 

20 
21 
22 

23 
24 

25 

26 
27 

28 
29 

SUSTAINER 

CUTOFF 

OFF 

A 

B 

C 
E 

E 

F 

G 

F 

H 

TABLE C 
(ADD) 

4-5 

6-7 

8-9 
10-11 
12-13 

14-15 

16-17 

18-19 

20-21 
22-24 

TABLE C 

(9-1 ï 

44-51 

52-75 

76-93 
94-117 

116-141 

142-149 

150-173 

174-185 
186-197 

198-243 

REMARKS 

O 
r- 
O 

REVERSE OF DA FORM 4603-1-R 

F
M

 6
-4

0
-4
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SYMBOL MEANING 

í A I OR Press the key on the calculator that has this 
label. 

Press the key on the calculator that has this 
label only if the stated condition is met. In this 
case, press B if computing an M251 mission. 

28 LAUNCHER EASTING Enter the indicated data (in this case, launcher 
easting) in this block and in the calculator. 

44 EXPRESS DISPLAY (IOOOMI 

(ENTRY RANGE TO TARGET) 

FOR M2S1 ONLY (ADD A-l) 

COLUMN COLUMN 

Express the number displayed on the calculator 
to the accuracy indicated in the symbol, and 
enter the expressed number here and in the 
calculator. 

Enter the values from columns 2 through 6 of 
the appropriate firing table in the calculator, and 
press R/S after each. 

42 ELEVATION (Circle oriel 

853 3 960 0 

Record the calculator display (in this case, 
elevation) in this block. 

Figure 4-10(3). Symbols on the computer's record. 

Section V. Computing Firing Data—M234/M252 

The call for fire and fire order are completed 
as described in paragraphs 2-3 and 2-4. The 
warning order is completed as stated in 
paragraph 2-5 except that the target azimuth 
is computed and need not be measured on the 
map. Firing tables are still used in the 
computations; however, only Table C data 
are required. 

4-16. Computing Firing Data for 
M234/M252 Warheads 

a. When a call for fire is received, record it 
on the computer's record (Fig 4-11). 

4-12 



FIRE DIRECTION WITH THE COMPUTER SET, FIELD ARTILLERY MISSILE FM 6-40-4 

b. When the fire order is issued, record it on 
the computer's record (Fig 4-12). 

c. Complete the warning order except for 
target azimuth and record it on the 
computer's record (Fig 4-13). 

d. Transfer the firing point (launcher) data 
from the firing point list to the computer's 
record (Fig 4-14). 

CALL FOR FIRE 

5 FIRE MISSION 

J3F70 

6 UNIT TO FIRE 

y ~333 

7 LAUNCHER(S) TO 

/ 
8 FIRING POINT NUMBER 

/3 
9 TARGET NUMBER 

xz. za# 7 
10 TARGET GRID 

/¥S/JP¿/£98,927F>*I 

11 ALTITUDE 

3S0 
12 WARHEAD 

tfZS2. 

13 HEIGHT OF BURST 14 TIME ON TARGET 15 TIME ON TARGET 
NO LATER THAN 

16 REMARKS 

Figure 4-11. Call for fire. 

FIRE ORDER 

17 UNIT TO FIRE 

A 

18 LAUNCHER NUMBER 19 FIRING POINT NUMBER 

/3 

20 TARGET NUMBER 

Figure 4-12. Fire order. 

WARNING ORDER 

21 LAUNCHER 
NUMBER ^ 

22 FIRING POINT 
NUMBER 

/3 
23 TARGET NUMBER 

X 2:2007 

24 WARHEAD 

tfZSZ 
25 HEIGHT OF 
BURST ^ TARGET . „ 

(t 9/600 

27 TARGET 
AZIMUTH 

Figure 4-13. Warning order. 

FP 
1 

FIRING POINT LIST 

GRID ALT AZ OL 
501027 3795789 366 2202.36 

LAT 
34° N 

12 
13 

570934 3793414 
534439 3832017 

153 
432 

1247.61 34° N 
4462.57 35° N 

/ \ 
28 LAUNCHER EASTING 

F3ŸY3? 
29 LAUNCHER NORTHING 

33320/7 

30 ALTITUDE 
LAUNCHER 

Ÿ3Z 

/ / 
31 AZIMUTHOF 

\ \ ORIENTING LINE 

I ¥/ez.57 

32 LATITUDE ©I 
V- s 3S 

Figure 4-14. Transfer launcher data. 
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e. Transfer the target data from the call for 
fire/fire order to the target data line on the 
computer's record (Fig 4-15). A 0 must be used 
for HOB surface burst and for TOT if none is 
given. 

f. Press A on the keyboard to clear mission 
data. 

g. If the firing point is stored, enter the 
firing point number and press 2nd E'* (RCL 
FP). If the FP is not stored, enter launcher 
easting (LE), launcher northing (LN), 
altitude of launcher (ALTL), az OL, and 
latitude (LAT). Press R/S after each entry 
(Fig 4-16). 

Note: If firing from a point in the Southern 
Hemisphere, enter the latitude as a negative 
value by pressing +/- before R/S. 

CALL FOR FIRE 

5 FIRE MISSION 4 6 UNIT ro FIRE 

^333 
7 LAUNCHERlS) TO 

FIRE / 
8 FIRING POINT NUMBER 

/3 
9 TARGET NUMBER iBtM y 10 TARGET GRID i i ALinuut WAHMtAU 

,ARGE,
JTí^M AfJZS^ 

il ALTITUDE 

TARGET 

12 WARHEAD 

1 3 HEIGHT OF BURST 

G - 
4 TIME ON TARGET T5 TIME ON TARGET 

NO LATER THAN 

&?/ 

FIRE ORDER 

✓ 

28 LAUNCHER EASTING 29 LAUNŒâP NORTHING 30 A 

LAUN 

MUT 32 LATITUDE 

33 TARGET EASTING 34 TARGET NORTHING 

3&27SQ/ 
UDE : TARGE HEIGHT BUR 7 TIME ON TARGET 

& 576,683 35 

Note: The 100,000-meter digits (5 for easting, 
38 for northing) are obtained from the map to 
complete the 6-digit easting and 7-digit north- 
ing. 

FOR HOB: 
M234 The actual HOB should be received in 

the call for fire with the HOB option. If 
not, extract HOB from a classified table. 
Enter zero for surface bursts. For train- 
ing use, unclassified HOBs are pro- 
vided in Appendix B. 

M252 Always enter 0. 

Figure 4-15. Transfer target data. 
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FIRE DIRECTION WITH THE COMPUTER SET. FIELD ARTILLERY MISSILE FM 6-40-4 

To initiate the computation 
using a stored firing point, take 
the following steps: step I , 
press [A]; step 2A , press [Tl; 
step 2B .press [3] (firingpoint 
13); step 3 , to recall the firing 
point, press 12nd I ; and step 4 , 

LANCE 
PGM 02 GUNNERY 

MINI-SV“ SO HEM FIRE DATA FP LIST RCt FP 

COMPUTE PRINT ZONE CLR MSN 

point, press 
press [|]. 

4 

CALL FOR FIRE 

e 8 FIRING POINT NUMBER 

Cl* 

12 WARHEAD 11 ALTITUDE 

TARGET 

(3 Ê © Ç? 
ß N TARGET 

THAN 

16 REMARKS 

Pause 

2b GTO 

3 
SBR 

ling Sing 
RST 2a 
Wnte 

<3 ,,PB0CWWM^ 

If the firing point is not stored, initiate computations by pressing [Ä]. Then enter 
data in blocks 28 through 32, pressingQï7s]after each entry. 

FIRING POINT “ Qj IF POINT IS STORED OR 

V- s 

28 LAUNCHER EASTING 

53**39 
29 LAUNCHER NORTHING 

383Z<¿/7 *432, 

31 AZIMUTH OF 

ORIENTING UNE 

32 LATITUDE 

33 

33 TARGET EASTING 34 TARGET NORTHING 35 ALTITUDE TARGET 36 HEIGHT OF BURST 37 TIME ON TARGET 

Figure 4-16. Enter launcher data. 
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h. Enter target easting (TE), target 
northing (TN), altitude of target (ALTT), 
height of burst (HOB), and time on target 
(TOT). Press R/S after each entry (Fig 4-17). 

t. Initiate computation. 
(1) A zone-to-zone coordinate 

transformation is not required for this 
mission. Therefore, do not use the first two 
blocks of the next line (Fig 4-18). 

(2) This is not an M251 mission. 
Therefore, do not use the third block. 

(3) Press C . The calculator enters the 
compute mode; then target azimuth, range, 

and elevation and an SCO flag are flashed on 
the display for approximately 5 seconds each. 

Note: If the target is out of range, a flag of 
-1 (below minimum) or 99 (beyond 
maximum) will be displayed here. Pressing 
RCL 13 will cause the range to be displayed. 

(4) Record target azimuth and range as 
they appear, and circle the elevation and SCO 
flag (in the FLAGS block), blocks 39-43. 

(5) Transfer the SCO (letter) correspond- 
ing to the SCO flag to the FIRE COMMAND 
block. (See figure 4-20). 

33 TARGET EASTING 34 TARGET NORTHING 

38*7531 
35 ALTITUDE TARGET 

350 
36 HEIGHT OF BURST 

0 
37 TIME OI>TABGET 

IF ZONE TO ZONE 

IF Çm ITHFQN HFMI^PHFRF NOW COMPLETE BACK 

Figure 4-17. Enter target data. 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

39 PRESS 

C 

40 TARGET AZIMUTH 41 RANGE 

/ZZ/á, 
42 ELEVATION (Circle one) 

960 0 ^853~0 

43 SUSTAINER CUTOFF 

(See (lag card on back) 

44 EXPRESS DISPLAY (1000M) 4^EXPRES^I¿£|^J^¿y¡^ n 46 EXPRESS DISPLAY (BOOM) 

FLAGS 

NUCLEAR HIGH EXPLOSIVE 

FLAG 

0 
13 
14 
15 
16 
17 
18 
19 

SUSTAINER 

CUTOFF 

N 

P 

R 

T 

V 

W 

V 

X 

V 

Z 

TABLE C 

(A-1 ) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 
234-255 
256-297 
298-309 
310-337 

FLAG 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

SUSTAINER 

CUTOFF 

OFF 

A 

B 

C 

E 

E 

F 

G 

F 

H 

TABLE C 

(ADD) 

4-5 
6-7 
8 9 

10-11 

12-13 
14-15 
16-17 
18-19 
20-21 
22-24 

TABLE C 

(B-1 ) 

44-51 
52-75 
76-93 
94-117 

118-141 
142-149 
150-173 
174-185 
186-197 
198-243 

Figure 4-18. Initiate computation. 
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j. Determine and enter FTR entry values. 

(1) The calculator will stop with range 
displayed. Express the displayed value to the 
nearest 1,000 and enter it in the space 
provided (Fig 4-19). Enter the expressed data 
on the keyboard, and store it in the calculator 
by pressing R/S. 

(2) The calculator displays height 
relative to launcher. Express the displayed 
value to the nearest 500, and enter it in the 
space provided (Fig 4-19). Enter the 
expressed data on the keyboard, and store it 
in the calculator by pressing R/S. 

(3) The calculator stops with launcher 

altitude displayed. Express the displayed 
value to the nearest 500, and enter it in the 
space provided (Fig 4-19). Enter the 
expressed data on the keyboard, and store it 
in the calculator by pressing R/S. 

(4) The calculator stops with 0 displayed. 

k. Enter the firing table. 
(1) Using the page numbers from the flag 

table on the form (Fig 4-20) adjacent to the 
SCO and the three FTR entry values 
determined above, enter Table C of FTR 
LANCE A-l. 

(2) Enter all the data from columns 2 
through 16. Press R/S following each entry. 

(See Mag card on back) 

44 EXPRESS DISPLAY (lOOOM) 

(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A-l) 47 EXPRESS DISPLAY (tOOOM) 46 EXPRESS DISPLAY (SOOM) 

Figure 4-19. FTR entry values. 

6 RECORD EASTING B 

 I L 
67 RECORD NORTHING B 

FLAGS 

HIGH EXPLOSIVE 

FLAG 

© 
13 
14 
15 
16 
17 
18 
19 

SUSTAINER 
CUTOFF 

N 
P 
R 
T 
V 

w 
V 

X 
V 

2 

TABLE C 
(A-1 ) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 
234-255 
256-297 
298-309 
310-337 

FLAG 

20 

21 

22 
23 
24 
25 
26 
27 
28 
29 

SUSTAINER 
CUTOFF 

OFF 
A 
B 
C 
E 
E 
F 
G 
F 
H 

TABLE C 
(ADD) 

4-5 
6-7 
8-9 

10-11 

12-13 
14-15 
16-17 

18-19 
20-21 
22-24 

TABLE C 
(B-1 ) 

44-51 
52-75 
76-93 
94-117 

118-141 
142-149 
150-173 
174-185 
186-197 
198-243 

EMARKS 

Figure 4-20. Flag table. 
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l. Record the fire commands. 

(1) When the value in column 16 is 
entered on the keyboard and R/S is pressed, 
range factor (RF), fuze setting (FZ), orienting 
angle (ORA), and time to fire (TTF) are 
displayed for 5 seconds each. If zero (0) was 
entered for the time on target (TOT), then 
time of flight (TOF) will be displayed in the 
place of time to fire. 

(2) Record these data in the FIRE 
COMMAND blocks 50-54, of the computer’s 
record (Fig 4-21). 

(3) The calculator stops with zero (0) in 
the display. 

m. If required, press 2nd C'* (FIRE DATA) 
to cause the fire commands to be displayed 
again in the sequence shown on the 
computer's record. 

n. A complete computer's record is shown 
in Figure 4-22. 

33 TARGET EASTING 34 TARGET NORTHING 35 ALTITUDE TARGET 36 HEIGHT OF BURST 37 TIME ON TARGET 

IF ZONE TO ZONE 

If SOUTHERN HEMISPHERE NOW COMPLETE BACK 

40 TARGET AZIMUTH 41 RANGE 42 ELEVATION (Circle one» 

853 3 960 0 

43 SUSTAINER CUTOFF 
(See flag card on back) 

44 EXPRESS DISPLAY (lOOOM) 

(ENTRY RANGE TO TARGET) 

FORM251 ONLY (ADD A-1} 

45 EXPRESS DISPLAY (SOOM) 

(ENTRY HEIGHT RELATIVE TO LAUNCHF0} 

47 EXPRESS DISPLAY (liw'1 

SA 
(ENTRY RANGE TO BURST) 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE Of LAUNCHER) 

48 EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

(A-1 OR 6-1) 

COLUMN 

2 

COLUMN 

16 

50 RANGE FACTOR 

RECORD FIRE COMMANDS 

PRESS 0 FOR PRINTOUT IF PC-1CX)IS USED 

51 FUZE SETTING 

53 TIME TO FIRE OR TIME OF FLIGHT 

/553: 

52 ORIENTING ANGLE 

AS/v.ys 
54 ARM TIME (For M251 only) 

DA FORM 4603-1-R APR 82 

Figure 4-21. Fire commands. 
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FIRE DIRECTION WITH THE COMPUTER SET. FIELD ARTILLERY MISSILE FM 6-40-4 

COMPUTER SET. FIELD ARTILLERY. MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET ÍLANCEI 

For use of this form, see FM 6-40-4. the proponent agency is TRADOC 

INIT / 2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

CALL FOR FIRE 

5 FIRE MISSION 6 UNIT TO FIRE 

//333 

7 LAUNCHERIS) TO 
FIRE / 

FIRING POINT NUMBER 

/3 
9 TARGET NUMBER 10 TARGET GRID 

X 3=^ 93 ŸZ 758 ( 
11 ALTITUDE 
TARGET 

35 0 i 

12 WARHEAD 

13 HEIGHT OF BURST 

Gr/û 

14 TIME ON TARGET 15 TIME ON TARGET 
NO LATER THAN 

16 REMARKS 

FIRE ORDER 

17 UNIT TO FIRE 

A 
18 LAUNCHER NUMBER 19 FIRING POINT NUMBER 

/3 

20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 
NUMBER 

22 FIRING POINT 
NUMBER 

'/3 
23 TARGET NUMBER 24 WARHEAD 25 HEIGHT OF 

BURST. 
26 TIME ON 
TARGE /-* TARGET „ ✓ y AZIMUTH y . 

6/0 XX/GTXA 
27 TARGET 
AZIMUTH 

FIRING POINT o |T] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

53M39 

29 LAUNCHER NORTHING 30 ALTITUDE 31 AZIMUTH OF 
ORIENTING LINE 

32 LATITUDE 

+/- s 35 
33 TARGET EASTING 

376989 
34 TARGET NORTHING 

3BZ 758/ 
35 ALTITUDE TARGET 

3SX 

36 HEIGHT OF BURST 37 TIME ON TARGET 

IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

39 PRESS 

C 

40 TARGET AZIMUTH 41 RANGE 

/33/ù> 
42 ELEVATION IC.rcle one) 

853 3 J 960 0 

43 SUSTAINER CUTOFF 
(See Mag card on back) 

44 EXPRESS DISPLAY (1000M) 

(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

A? 
(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (5O0M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADO A ll 47 EXPRESS DISPLAY (1000M) 48 EXPRESS DISPLAY (5O0M) 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

COLUMN 

2 — 
COLUMN 

16 

RECORD FIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC-100 IS USED 

50 RANGE FACTOR 

/8Zfc 

51 FUZE SETTING 52 ORIENTING ANGLE 

X.5/7. 73 

53 TIME TO FIRE OR 1IME OF FLIGHT 

/S£9-0'-A 
54 ARM TIME (For M251 only) 

DA FORM 4603-1-R APR 82 

55 TARGET ZONE 56 LAUNCHER ZONE 57 SPHEROID 

58 EXPRESS DISPLAY (100,000) 59 EXPRESS DISPLAY (100.000) 

IF LAUNCHER IS EAST OF TARGET USE (e) VALUE ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS 
IF LAUNCHER IS WEST OF TARGET USE (e) VALUE ON LEFT SIDE OF TABLE AND LOWER OF SIGNS 

66 RECORD EASTING B 67 RECORD NORTHING B 

FLAGS 

HIGH EXPLOSIVE 

0- 
13 
14 
1 5 
1 6 
1 7 
18 
19 

SUSTAINER 
CUTOFF 

TABLE C 
(A-l) 

44-59 
60 85 
au 1 ! / 

118 159 
160 191 
192-233 
234-255 
256-297 
298-309 
310-337 

20 

21 

22 

23 
24 
25 
26 
27 
28 
29 

SUSTAINER 
CUTOFF 

TABLE C 
(ADD) 

TABLE C 
(B-1) 

51 
75 
93 
117 
141 
149 
173 
185 
197 
243 

52 
76 
94 

118 
142 
150 
174 
186 
198 

REVERSE OF DA FORM 4603-1-R 

Figure 4-22. Completed computer's record. 
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o. If a printer is connected to the calculator, 
obtain a printout of fire mission data by 
pressing D (Fig 4-23). 

iâ e 
£ 

Figure 4-23. Printout of fire mission data (M252). 
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4-17. Computing Firing Data for 
M251 Warheads 

a. When a call for fire and fire order are 
received, record them on the computer's 
record (Fig 4-24). 

 i  

CALL FOR FIRE 

5 FIRE MISSION »lUN y 

■X3F7J& 
6 UNIT TO FIRE 

3-7? 
7 LAUNCHER(S) TO 
FIRE / 

8 FIRING POINT NUMBER 

/3 
9 TARGET NUMBER 10 TARGET GRID 11 ALTITUDE 

TARGET 

37JL 
12 WARHEAD 

13 HEIGHT OF BURST 14 TIME ON TARGET 15 TIME ON TARGET 
NO LATER THAN 

16 REMARKS 

FIRE ORDER 

17 UNIT TO FIRE 

e-3-7? 
18 LAUNCHER NUMBER 

/ 
19 FIRING POINT NUMBER 

y 
20 TARGET NUMBER 

Figure 4-24. Call for fire and fire order. 

b. Complete the warning order except for 
target azimuth (Fig 4-25). 

WARNING ORDER 

21 LAUNCHER 
NUMBER / 

22 FIRING POINT 
NUMBER y/ 

23 TARGET NUMBER 24 WARHEAD 

Jizet 
25 HEIGHT OF 
BURST 

26 TIME ON 
TARGET 

27 TARGET 
AZIMUTH 

ic CT/^Dcr» no 

Figure 4-25. Warning order. 

c. Transfer the firing point (launcher) data 
from the firing point list to the computer’s 
record, blocks 28-32 (Fig 4-26). 

FIRING POINT P [T] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

572 5á>/ 
33 TARGET EASTING 

29 LAUNCHER NORTHING 

38ZW35 
34 TARGET NORTHING 

30 ALTITUDE 
LAUNCHER 

34>¿> 
35 ALTITUDE TARGET 

31 AZIMUTH OF 
ORIENTING LINE 

/S. 
36 HEIGHT OF BURST 

32 LATITUDE {to) 

35 v-s 
37 TIME ON TARGET 

Figure 4-26. Transfer firing point data. 
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d. Transfer the target data from the call for 
fire to the target data line of the computer's 
record (Fig 4-27). 

Note: A 0 is always used for height of burst 
for the M251. 

e. Clear mission data by pressing A (CLR 
MSN). 

f. If the firing point is stored, enter the 
firing point number and press 2nd W* (RCL 
FP). If FP is not stored, enter the launcher 
easting, northing, altitude, az of OL, and 
latitude. Press R/S after each entry. 

28 LAUNCHER EASTING 29 LAUNCHER NORTHING 30 ALTITUDE 
LAUNCHER 

31 AZIMUTH OF 

ORIENTING LINE 

V- s 
33 TARGET EASTING 

53019 7 
34 TARGET NORTHING/ 35 ALTITUDE TARGET 

377, 
36 HEIGHT OF BURST 37 TIME ON TARGET. 

IC 7r>MC TO 7QMC 

Figure 4-27. Transfer target data. 

g. Enter target easting, northing, altitude, 
height of burst, and time on target. Press R/S 
after each entry. 

h. No zone-to-zone transformation is 
required. Therefore, do not use that portion of 
block 38 on the computer’s record (Fig 4-28). 

IF ZONE TO ZONE 

39 PRESS 

C 

IF SOUTHERN HEMISPHERE 

40 TARGET AZIMUTH 

NOW COMPLETE BACK 

41 RANGE 42 ELEVATION (Circle one) 

853 3 960 0 

43 SUSTAINER CUTOFF 

(See flag card on back) 

Figure 4-28. Decision blocks. 

i. Press B to set the program for M251. 

j. Initiate computation. 
(1) Press C. 

Note: If the target is out of range, a flag of 
-1 (below minimum) or 99 (beyond 
maximum) will be displayed here. Pressing 
RCL 13 will cause the range to be displayed. 

(2) Record target azimuth and range as 
they appear, and circle the elevation and SCO 
flag. 

(3) Transfer the SCO (letter) correspond- 
ing to the SCO flag to the FIRE COMMAND 
block (Fig 4-29). 
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IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

40 TARGET AZIMUTH <jtl AllMUIH v RANGE . 

4 ¿8/y 
42 ELEVATION (Circle one) 

960 0 

43 SUSTAINER CUTOFF 

(See flag card on back} 

44 EXPRESS DISPLAY (1000M) 45 EXPRESS DISPLAY (SOOM) 46 EXPRESS DISPLAY (500M)^ 

N 

FLAGS 

NUCLEAR HIGH EXPLOSIVE 

FLAG 

10 
11 

12 

13 
14 
15 
16 
17 

18 
19 

SUSTAINER 

CUTOFF 

N 

P 

R 

T 

V 

W 

V 

X 

V 

z 

TABLE C 

(A-1 ) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 
234-255 
256-297 
298-309 
310-337 

FLAG 

20 
21 

22 

SUSTAINER 

CUTOFF 

OFF 

A 

© © 
26 
27 
28 
29 

TABLE C 

(ADD) 

4-5 

6-7 
8-9 

10-11 

12-13 

14-15 

16-17 

18-19 
20-21 
22-24 

TABLE C 

(8-1) 

44-51 
52-75 
76-93 
94-117 

118-141 

142-149 
150-173 
174-185 
186-197 

198-243 

Figure 4-29. Initial fire commands. 

k. Determine and enter FTR entry values. 

(1) The calculator will stop with range 
displayed. Express the displayed value to the 
nearest 1,000, and enter it in the space 
provided (Fig 4-30). Enter the expressed 
value on the keyboard and press R/S. 

(2) The calculator displays height 
relative to launcher. Express the displayed 
value to the nearest 500, and enter it in the 

space provided (Fig 4-30). Enter the 
expressed value on the keyboard and press 
R/S. 

(3) The calculator displays launcher 
altitude. Express the displayed value to the 
nearest 500, and enter it in the space provided 
(Fig 4-30). Enter the expressed value on the 
keyboard and press R/S. 

(4) The calculator stops with zero (0) 
displayed. 

44 EXPRESS DISPLAY MOOOMI 

(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHERl 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A 11 47 EXPRESS DISPLAY (1000MI 48 EXPRESS DISPLAY (500M) 

Figure 4-30. FTR entry values. 
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l. Enter the firing table addendum. 
(1) Using the page numbers from the flag 

table on the form (Fig 4-31) corresponding to 
the circled SCO flag and the three FTR entry 
values just determined, enter FTR LANCE 
ADD-A-1, Table C. 

(2) Enter the data from columns 2 
through 6. Press R/S after each entry. 

RECORD EASTING B 67 RECORD NORTHING B 

FLAGS 

NUCLEAR HIGH EXPLOSIVE 

10 

11 

12 

13 
14 
15 
16 
17 
18 

19 

SUSTAINER 
CUTOFF 

N 
P 
R 
T 
V 
W 
V 

X 
V 

z 

TABLE C 
(A-1 ) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 
234-255 
256-297 
298-309 
310-337 

FLAG 

20 
21 

22 

0 
26 
27 
28 
29 

SUSTAINER 
CUTOFF 

OFF 
A 
B 
C 
E 
E 
F 

G 
F 
H 

TABLE C 
(ADD) 

4-5 
6-7 

8-9 
10-11 

12-13 
14-15 
16-17 
18-19 
20-21 
22-24 

TABLE C 
(B-1) 

44-51 
52-75 
76-93 
94-117 

118-141 
142-149 
150-173 
174-185 
186-197 
198-243 

VIARKS 

Figure 4-31. Flag table. 

m. Determine and enter corrected FTR 
entry values. 

(1) The calculator stops with range to 
burst displayed. Express the displayed value 
to the nearest 1,000, and enter it in the space 
provided (Fig 4-32). Enter the expressed data 
on the keyboard, and store it in the calculator 
by pressing R/S. 

(2) The calculator displays corrected 
height relative to launcher. Express the 
displayed value to the nearest 500, and enter 
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it in the space provided (Fig 4-32). Enter the 
expressed value on the keyboard and press 
R/S. 

(3) The calculator displays zero (0). 

_n  
COLUMN 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

47 EXPRESS DISPLAY (1000M) 

(ENTRY RANGE TO BURST) 

(ENTRY ALTITUDE OF LAUNCHER) 

48 EXPRESS DISPLAY (5O0M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

RECORD FIRE COMMANDS 

Figure 4-32. FTR entry values. 

n. Enter FTR LANCE B-l. 

(1) Using the page numbers from the flag 
table on the form adjacent to the SCO flag 
and the FTR entry values from paragraphs 
m( 1), m(2), and &(3) above, enter FTR LANCE 
B-l, Table C. 

(2) Enter the data from columns 2 
through 16. Press R/S after each entry. 

o. Record the fire commands. 

(1) When the value in column 16 is 
entered and R/S is pressed, range factor, fuze 
setting, orienting angle, time to fire, and arm 
time are displayed for 5 seconds each. If zero 
(0) was entered for the time on target, then 
time of flight will be displayed in place of time 
to fire. 

(2) Record these data in the FIRE 
COMMAND block of the computer's record 
(Fig 4-33). 

39 PRESS 

C 

40 TARGET AZIMUTH 41 RANGE 42 ELEVATION (Circle one! 

853 3 960 0 

43 SUSTAINER CUTOFF 
(See (lag card on back) 

44 EXPRESS DISPLAY M000M) 

(ENTRY RANGE TO TARGET! 

45 EXPRESS DISPLAY (BOOM) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (50OM) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADO A 11 47 EXPRESS DISPLAY (1000MI 48 EXPRESS DISPLAY (50OM) 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

(A I OR B 1) 

COLUMN 

2 

RECORD FIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC 100 IS USED 

50 RANGE FACTOR 51 FUZE SETTING 

7*5 
52 ORIENTING ANGLE 

53 TIME TO FIRE OR TIME OF FLIGHT 

/55S:Zt 
54 ARM TIME (Fo* M251 onlv) 

DA FORM 4603-1-R APR 82 

Figure 4-33. Fire commands. 
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COMPUTER SET. FIELD ARTILLERY, MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCE) 

For use of this form, see FM 6-40-4 the proponent agency is TRADOC 

i UNIT ^ y 

'B 3/7f 
2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

CALL FOR FIRE 

5 FIRE MISSION 6 UNIT TO FIRE 

z/rf 
7 LAUNCHERISI TO 
FIRE 

/ 
8 FIRING POINT NUMBER 

f3 
9 TARGET NUMBER 10 TARGET GRID i i >_i i_ i nuiviocn - vjniL/ i > < 11 u L/C 1 1 ALTITUDE 12 WARHEAD 

MAS/ 
13 HEIGHT OF BURST 14 TIME ON TARGET 15 TIME ON TARGET 

NO LATER THAN 
16 REMARKS 

FIRE ORDER 

1 7 UNIT TO FIRE 

B 3/7? 
18 LAUNCHER NUMBER 

/ 
19 FIRING POINT NUMBER 

/B 
20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 
NUMBER 

/ 

22 FIRING POINT 
NUMBER 

23 TARGET NUMBER 

X3.Z I MAS/ 
24 WARHEAD 25 HEIGHT OF 

BURST 
26 TIME ON 
TARGET 

27 TARGET 
AZIMUTH 

FIRING POINT o [F] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

373B(b/ 
29 LAUNCHER NORTHING 30 ALTITUDE 

LAUNCHER kUNCHER / 
31 AZIMUTHOF 
ORIENTING LINE 

/£-3te> 
32 LATITUDE 

3^> v- s 
33 TARGET EASTING 

S309Ÿ7 
34 TARGET NORTHING 35 ALTITUDE TARGET 36 HEIGHT OF BURST (EIGHT Of 37 TIME ON TARGET 

/é>^/ 
IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

40 TARGET AZIMUTH 

7fj^7 
41 RANGE 42 ELEVATION 'Circle one) 

853 3V 9600 

43 SUSTAINER CUTOFF 
(See flag card on back) 

44 EXPRESS DISPLAY (1000M) 

73izf/Z>'X 
(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A-1 ) 47 EXPRESS DISPLAY (1000M) 48 EXPRESS DISPLAY (500M) 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

COLUMN 

2 

COLUMN 

16 

RECORD FIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC 1O0 IS USED 

50 RANGE FACTOR 

33^ 
51 FUZE SETTING 52 ORIENTING ANGLE 

/S^S-TJ^ 

53 TIME TO FIRE OR TIME OF FLIGHT 54 ARM TIME (For M251 only) 

DA FORM 4603-1 -R APR 82 

55 TARGET ZONE 56 LAUNCHER ZONE 57 SPHEROID 

58 EXPRESS DISPLAY 1100.000) 59 EXPRESS DISPLAY(IOOOOO) 

IF i AUNCHER IS EAST OF TARGET USE (e) VALUE ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS 
IF LAUNCHER IS WEST OF TARGET USE (e) VALUE ON LEFT SIDE OF TABLE AND LOWER OF SIGNS 

66 RECORD EASTING B 

12 
13 
14 
15 
16 
17 
18 
19 

SUSTAINER 
CUTOFF 

TABLE C 
(A-1) 

59 
85 
11 7 
159 
191 
233 
255 
297 
309 

60 
86 

118 
160 
192 
234 
256 
298 

67 RECORD NORTHING B 

FLAGS 

HIGH EXPLOSIVE 

SUSTAINER TABLE C 
FLAG CUTOFF (ADD) 

€> 

4 5 
6 7 
8 9 

10- 

TABLE C 
(B 1) 

44-51 
52-75 
76-93 
94-117 

118-141 
142-149 
1 50-1 73 
174-185 
186-197 
198-243 

REVERSE OF DA FORM 4603-1-R APR 82 

Figure 4-34. Completed computer's record (M251). 
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p. If required, press 2nd C'* (FIRE DATA). 
This will cause the fire commands to be 
displayed again in the sequence they appear 
in the FIRE COMMAND block of the 
computer's record. 

q. A complete computer's record is shown 
in Figure 4-34. 

r. If a printer is used, a printout of firing 
data can be obtained by pressing D (PRINT) 
(Fig 4-35). 

    

N! 

H — 

Figure 4-35. Printout of mission data (M251) 
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4-13. Mission With Zone-to-Zone 
Coordinate Transformations Required 

a. Perform actions in paragraph 4-16/i for 
M234/M252 or paragraph 4-17g for M251 
(Fig 4-36). 

b. Initiate zone-to-zone computations (Fig 
4-37). 

(1) If in the Southern Hemisphere, press 
2nd B'* (SO HEM). 

(2) Press E (ZONE). 
(3) Turn to back of form. 

2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

Á2*7¿>3 

CALL FOR FIRE 

5 FIRE MISSION 6 UNIT TO FIRE 7 LAUNCHER(S) TO 

FIRE / 
8 FIRING POINT NUMBER 

¿5“ 

9 TARGET NUMBER 

Xa^L7C>3 
10 TARGET GRID 

13 HEIGHT OF BURST 

334r<pï27b ARG-^£l 
14 TIME ON TARGET 15 TIME ON TARGET 

NO LATER THAN ,   

1 1 ALTITUDE 

TARGET. 

12 WARHEAD 

HZ 3^ 
16 REMARKS 

FIRE ORDER 

17 UNIT TO FIRE 18 LAUNCHER NUMBER 19 FIRING POINT NUMBER 

^?5" 

20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 
NUMBER 

22 FIRING POINT 
NUMBER 

23 TARGET NUMBER 24 WARHEAD 25 HEIGHT OF 
BURST 

/O I IIVlt uw 

TARGET _ sS 

HST/SjOfP 

27 TARGET 
AZIMUTH 

FIRING POINT « [Tj IF POINT IS STORED OR 

28 LAUNCHER EASTING 

33 TARGET EASTING 

¿.6£7<¿>3 

29 LAUNCHER NORTHING 

34 TARGET NORTHING 

30 ALTITUDE 
LAUNCHER _ 

3 7S 
35 ALTITUDE TARGET 

31 AZIMUTHOF 
ORIENTING LINE Ä 

2.30Í.78 

36 HEIGHT OF BURSJ 

370 

32 LATITUDE \ 

Ve?" 
3? TIME ON TARGET 

/S00 
IF ZONE TO ZONE 

-1 1 1  

Figure 4-36. Partial computer's record. 

IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

"CC^T^^TTO^CTA Tit «> l-ri J rmiu 

Figure 4-37. Initiate zone-to-zone computations. 
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c. Determine TM 5-241-2 entry values. 
(1) Express the displayed value to the 

nearest 100,000, and enter it on the form (Fig 
4-38). Enter the expressed value on the 
keyboard and press R/S. This is the "e" value. 

(2) Express the displayed value to the 
nearest 100,000, and enter it on the form (Fig 
4-38). Enter the expressed value on the 
keyboard and press R/S. This is the "n" 
value. 

(3) Record the target zone, launcher 
zone, and spheroid in the blocks provided on 
the computer's record (Fig 4-38). 

d. Determine TM 5-241-2 entry. 
(1) Enter the index with the spheroid to 

determine a page number to enter the tables. 
(2) Beginning at this page, search for a 

block of data headed by the "n" value 
determined in c(2) above. 

(3) Refer to the map and determine if the 
launcher is east or west of the target. 

55 TARGET ZONE 

22 
56 LAUNCHER ZONE 

32- 

57 SPHEROID 

/AJT^NA TIONA L 

58 EXPRESS DISPLAY 11000001 

3^. 
59 EXPRESS DISPLAY (100.000) 

IF LAUNCHER IS EAST OF TARGET USE (e) VALUE ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS 
IF LAUNCHER IS WEST OF TARGET USE <e> VALUE ON LEFT SIDE OF TABLE AND LOWER OF SIGNS 

66 RECORD EASTING B 67 RECORD NORTHING B 

FLAGS 

HIGH EXPLOSIVE 

12 

13 

15 
16 

SUSTAINER 
CUTOFF 

TABLE C 
(A 1) 

44 59 

60 85 
86 117 

118 159 
160 191 
192 233 
234 255 

256 297 

20 
21 
22 
23 
24 
25 
26 
27 

SUSTAINER 
CUTOFF 

OFF 
A 
B 
C 
E 
E 
F 
G 

TABLE C 
(ADD) 

4 5 
6-7 
8-9 

10-11 

12 13 
14 15 
16 17 
18 19 

TABLE C 
IB 1) 

44 51 

52 75 
76 93 
94-117 

118 
142 
150 
174 

141 
149 

173 
185 

Figure 4-38. TM 5-241-2 entry values. 
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(4) Use the statements on the computer's 
record (Fig 4-39) to determine how to enter 
the data blocks. 

IF LAUNCHER IS EAST OF TARGET USE (e) VALUE 

ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS 

IF LAUNCHER IS WEST OF TARGETUSE (e| VALUE 

ON LEFT SIDE OF TABLE AND LOWER OF SIGNS 

Figure 4-39. TM 5-241-2 entry. 

(6) Record the easting and northing as 
they are flashed on the display (Fig 4-40). 

(7) Ifthe printer is used, a printout will be 
automatically printed (Fig 4-41). The 
printout should be left in the printer until the 
mission is completed and firing data are 
printed. 

(8) Return to the front of the computer's 
record and resume with the next block. 

(5) Enter the data from columns Nn 

through \>2 on the keyboard, press I +/- I 
after each negative value. Press R/S after 
each entry (Fig 4-40). 

e. Perform actions in paragraphs 4-16i(3) 
through 4-16/ for M234/M252 or paragraphs 
4-17/ through 4-17o for M251to complete the 
mission (Figs 4-42(l) and (2)). 

n = 5 400 000 

a2 

585 +53 785 021 

017 

563 ±53 680 

564 +53 646 010 

575 +53 622 

300 000 +5 401 626 

HU3 JU1 

500 000 

600 000 

700 000 

TT 
+5 417 388 

+5 425 294 

+5 433 219 

759 

i / u 

723 

404 

214 

+241 304 

+im mu 
+440 944 

+540 925 

+641 014 

495 99 712 

O J4 

628 

785 

236 

"M'WW 
+ 99 927 

+100 034 

+100 142 

574 

489 

814 

080 

+7 866 

•il' tlUff 
±7 896 

+7 914 

+7 935 

499 

flW 
784 

910 

048 

60 N 

rsf ¥■?£ 
62 a1 

2_ '-ss . res 
66 RECORD EASTING B 67 RECORD NORTHING 6 

Figure 4-40. Data entry and recording. 

ZDNE-Tu -ZJNE 

TRHMSFORM-TICH 

FROM ZDNE-M 

CüüF'ïIî Nfi i EE 

•J O 

TD ZüNE-E 
CO ERB i METEE 

Figure 4-41. Zone-to-zone printout. 
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COMPUTER SET, FIELD ARTILLERY, MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCE) 

For use of this form, see FM 6-40-4, the proponent agency is TRADOC 

INI I 

'S -(-/%> 
2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

CALL FOR FIRE 

5 FIRE MISSION 6 UNIT TO FIRE 7 LAUNCHER(S) TO 

FIRE 

/ 
B FIRING POINT NUMBER 

¿S' 

9 TARGET NUMBER 10 TARGET GRID 11 ALTITUDE 
TARGET A 

muuey 12 WARHEAD 

13 HEIGHT OF BURST 14 TIME ON TARGET 15 TIME ON TARGET 

NO LATER THAN _ 

16 REMARKS 

FIRE ORDER 

17. UNIT TO FIRE 18 LAUNCHER NUMBER 

X 

19 FIRING POINT NUMBER 

¿S' 

20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 

NUMBER 

22 FIRING POINT 23 TARGET NUMBER 24 WARHEAD 25 HEIGHT OF 
BURST Â ^¿3 ay MS a 

26 TIME ON 27 TARGET 
AZIMUTH 

FIRING POINT # [T] IF POINT IS STORED OR 

26 LAUNCHER EASTING 29 LAUNCHER NORTHING 

S'/2.5A/C> 
30 ALTITUDE 

R 

375 

31 AZIMUTH OF 

ORIENTING LINE A ¿306.70 
32 LATITUDE 

& 
V- 5 

33 TARGET EASTING 

20*762 
34 TARGET NORTHING 

$4*866 & 

35 ALTITUDE TARGET 36 HEIGHT OF BURST 

84P 

37. TIME ON TARGET 

IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

39 PRESS 

C 

40 TARGET AZIMUTH 

/323~ /3?6S 
42 ELEVATION (Circle one) 

853 960 0 

43 SUSTAINER CUTOFF 

(See flag card on back) r 

44 EXPRESS DISPLAY (1000M) 

(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

Zjf/Çf 
(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (500M) 

s/X 
(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A-1) 47. EXPRESS DISPLAY (1000M) 48 EXPRESS DISPLAY (500M) 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

(A-1 OR B-1) 

COLUMN 

2 "~1 

COLUMN 

** 16 

RECORD FIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC-100 IS USED 

50 RANGE FACTOR 

/?3A~ 

51 FUZE SETTING 52 ORIENTING ANGLE 

775. ftf. 
53 TIME TO FIRE OR TIME OF FLIGHT 54 ARM TIME (For M251 only) 

DA FORM 4603-1-R 
APR 82 

Figure 4-42(¿). Completed zone-to-zone mission (front). 
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55 TARGET ZONE 56 LAUNCHER ZONE 

32. & 

57 SPHEROID 

58 EXPRESS DISPLAY (100,000) 59 EXPRESS DISPLAY (100.000) 

IF LAUNCHER IS EAST OF TARGET USE (e) VALUE ON RIGHT SIDE OF TABLE AND UPPER OF SIGNS 
IF LAUNCHER IS WEST OF TARGET USE (e) VALUE ON LEFT SIDE OF TABLE AND LOWER OF SIGNS 

?f7/2S7¥ 

-7#¿é>*?f -0¿5SS -63785 
66 RECORD EASTING B 

72./86/ 

67 RECORD NORTHING B L» nwn i nn’tij D » 

37-2 8 W8 
FLAGS 

HIGH EXPLOSIVE 

SUSTAINER 
CUTOFF 

o 0- 

TABLE C 
(A-1) 

44-59 
60-85 

13 
14 

15 
16 
17 

T 
V 
W 
V 

X 
V 

Z 

BB-II; 

118-159 
160-191 
192-233 
234-255 
256-297 

298-309 
310-337 

20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

SUSTAINER 
CUTOFF 

OFF 
A 

B 

C 
E 
E 
F 

G 
F 

H 

TABLE C 
(ADD) 

4-5 
6-7 

8-9 
10-11 

12-13 
14-15 
16-17 

18-19 
20-21 
22-24 

TABLE C 
(B-l ) 

44-51 
52-75 
76-93 
94-117 

118-141 

142-149 
150-173 

174-185 
186-197 
198-243 

REVERSE OF DA FORM 4t03'1R APR 82 

Figure 4-42(2). Completed zone-to-zone mission (back). 
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4-19. Missions Requiring Survey 
(Floating Firing Points) 

o. Perfonn actions in paragraphs 4-16a 
through 4-16i(3) for M234/M252 or 
paragraphs 4-17a through 4-17/(l) for M251 
(Fig 4-43). 

Note: The coordinates of the orienting 
station are used as the launcher location. 

b. DO NOT record any of the data 
displayed when C is pressed. 

COMPUTER SET, FIELD ARTILLERY, MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCE) 

Pot use of this form, see FM 6'40-4, rhe proponent agency is TRADOC 

2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

CALL FOR FIRE 

5 FIRE MISSION 6 UNIT TO FIRE 

/-33$ 
7 LAUNCHER(S) TO 
FIRE / 

Ô FIRING POINT NUMBER 

/3 
9 TARGET NUMBER GET NUMBER 10 TARGET GRID ' ll AUIIUUE y WAHMtAU 

738Í TARGET^50" 
12 WARHEAD 

13 HEIGHT OF BURST 14 TIME ON TARGET 15 TIME ON TARGET 
NO LATER THAN 

16 REMARKS 

FIRE ORDER 

17 UNIT TO FIRE 

A -/- 333 
18 LAUNCHER NUMBER 19 FIRING POINT NUMBER 

/3 
20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 
NUMBER ^2^ 

22 FIRING POINT 
NUMBER 13 

23 TARGET NUMBER 24 WARHEAD 25 HEIGHT OF 
BURST 

FIRING POINT # |T] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

3733 ¿J 
29 LAUNCHER NORTHING 30 ALTITUDE 

LAUNCHER 

'St,0 
31 AZIMUTHOF 
ORIENTING LINE 

/S. 3(o 

32 LATITUDE 

35 
<31 

+/- s 

33 TARGET EASTING 34 TARGET NORTHING 

38Z768/ 
35 ALTITUDE TARGET 36 HEIGHT OF BURST 37 TIME ON TARGET 

IF ZONE TO ZONE 

IF SOUTHERN HEMISPHERE NOW COMPLETE BACK 

39 PRESS 

C 

40 TARGET AZIMUTH 42 ELEVATION ICtrcle one) 

PRT  ofin n 

43 SUSTAINER CUTOFF 
(See flag card on back) 

Figure 4-43. Starting data. 
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c. Refer to the memory map (Fig 4-44) and 
find the azimuth of the orienting line stored 
in 05 and the azimuth in mils stored in 14. 

d. Compute an orienting angle for the 
firing platoon to use for surveying the firing 
point. 

(1) Press CLR. 
(2) Subtract the azimuth of fire from the 

az of the OL, adding 6,400 if necessary, to find 
the orienting angle. This is done by pressing 
RCL 05 - RCL 14 = (+ 6400 = IF RESULT IS 
NEGATIVE) 2nd Fix* 2. 

(3) Transmit this orienting angle to the 
firing platoon for their use in surveying the 
firing point. 

Note: This is not the orienting angle to be 
used for laying the missile. 

(4) Record this orienting angle in the 
margin of the form (Fig 4-45). 

(5) Press the PRINT key on the printer to 
record this orienting angle on the printout. 

e. Compute the firing point coordinates. 
(1) Press clear key, then enter the 

distance the firing point is displaced from the 
orienting station on the keyboard (in this 
case, 40 meters) and press 2nd A'* 
(MINI-SVY). 

(2) Record the firing point easting and 
northing as they are displayed (Fig 4-46). 
These data are automatically printed if the 
printer is being used. 

Note: These coordinates are automatically 
transferred to the mission working area and 
replace the coordinates of the orienting 
station. 

ANNEXA 

MEMORY MAP 

00 853.3 
01 960 
02 LE 
03 LN 
04 ALTL 
05 AZOL 
06 LAT (GRADS) 
07 TE 
08 IN 
09 ALTT 
10 HOB 
11 TOT 
12 AZ (GRADS) 
13 RANGE (RT) 
14 Az (Mils) 
15 RT/100 
16 HL/100 
17 ALTL/100 
18 ALTL/100 
19 WORK AREA 
20 ELEVATION 
21 SCO FLAG 
22 ADD-A-1 Col 2 
23 ADD-A-1 Col 3 
24 ADD-A-1 Col 4 

25 ADD-A-1 Col 5 50 
26 ADD-A-1 Col 6 51 
27 RANGE (RB) 52 
28 CosL Sin Az 53 
29 CosL Cos Az 54 
30 Cos 2L 55 
31 Sin L 56 
32 A-1 or B-1 Col 2 57 
33 A-1 or B-1 Col 3 58 
34 A-1 or B-1 Col 4 59 
35 A-1 or B-1 Col 5 60 
36 A-1 or B-1 Col 6 61 
37 A-1 or B-1 Col 7 62 
38 A-1 or B-1 Col 8 63 
39 A-1 or B-1 Col 9 64 
40 A-1 or B-1 Col 10 65 
41 A-1 or B-1 Col 11 66 
42 A-1 or B-1 Col 12 67 
43 A-1 or B-1 Col 13 68 
44 A-1 or B-1 Col 14 69 
45 A-1 or B-1 Col 15 70 
46 A-1 or B-1 Col 16 71 
47 RF 72 
48 FZ 73 
49 ORA 74 

TTF 
ARM 
FIRING AZ 
CORR TP 
TOF 
BT 

FP-1 
FP-1 
FP-1 
FP-2 
FP-2 
FP-2 
FP-3 
FP-3 
FP-3 
F P-4 
F P-4 
F P-4 
FP-5 
FP-5 
FP-5 

75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

FP-6 
FP-6 
FP-6 
F P-7 
FP-7 
FP-7 
F P-8 
FP-8 
F P-8 
FP-9 
FP-9 
FP-9 
FP-10 
FP-10 
FP-10 
FP-11 
FP-11 
FP-11 
FP-12 
FP-12 
FP-12 
FP-13 
FP-13 
FP-13 
.49999999 

Figure 4-44. Memory map. 
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COMPUTER SET. FIELD ARTILLERY. MISSILE- 
COMPUTER'S RECORD AND DATA CORRECTION SHEET (LANCE) 

use ol inis form see FM 5 40 A i i flflencv iS TRAOOC 

2 DATE AND HME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

CALL FOR FIRE 

S FIRE MISSION 

TSF 70 
6 UNIT TO FIRE 7 LAUNCHER(S) TO 

FIRE / 
8 FIRING POINT NUMBER 

/3 
9 TARGET NUMBER 10 TARGET GRID •sic i nuiyiocn w vj• • -.-.-.www 

XZritfllf 7 \/4lSMr4Vt81a.V£ei I '’“"3Í0 
M ALTITUDE 12 WARHEAD 

A/£*5.2-' 
13 HEIGHT OF BURST 

G/0' 

14 TIME ON TARGET IS TIME ON TARGET 

NO LATER THAN 
16 REMARKS 

&?/4ër&fZ F£.oAT~ 
FIRE ORDER 

17 UNIT TO FIRE 18 LAUNCHER NUMBER 19 FIRING POINT NUMBER 

/3 
20 TARGET NUMBER 

X2:^07 

WARNING ORDER 

21 LAUNCHER 

NUMBER wA 

22 FIRING POINT 

NUMBER 

/3 
23 TARGET NUMBER 24 WARHEAD 25 HEIGHT OF 

BURST 

y \ 

27 TARGET 
AZIMUTH 

FIRING POINT fl [T] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

S73^é,/ 
33 TARGET EASTING 

29 LAUNCHER NORTHING 

34 TARGET NORTHING 

30 ALTITUDE 

35 ALTITUDE TARGET 

31 AZIMUTHOF 

ORIENTING LINE 

36 HEIGHT OF BURST 

32 LATITUDE 

35 V-s 
37 TIME ON TARGET 

Figure 4-45. Record orienting angle. 

For use ol ihis lorm see FM S 40 4 the proponen! agency ■$ TRADOC fb*. Si/y TS 7Í. */t¿, 

At-/-333 
2 DATE AND TIME FIRED 3 MISSILE SERIAL NUMBER 4 TARGET NUMBER 

X2Z007 

CALL FOR FIRE 

5 FIRE MISwION 

'J-3F7J0' 
6 UNIT TO FIRE 

/-333 
7 LAUNCHERlSl TO 

FIRE 

8 FIRING POINT NUMBER 

9 TARGET NUMBER 10 .TARGET GRID 

13 HEIGHT OF BURST 

/ysN?¥é>9893758/ 

11 ALTITUDE 

TARGET 

350, 

/3 
12 WARHEAD 

At***- 
14 TIME ON TARGET 

6r/0' 0r?/¿>00 
15 TIME ON TARGET 

NO LATER THAN 

16 REMARKS 

¥0Zf£T£K FlOA'T 

FIRE ORDER 

17 UNIT TO FIRE 

s4-/-333 
18 LAUNCHER NUMBER 

A, 
19 FIRING POiNT NUMBER 

/3 
20 TARGET NUMBER 

WARNING ORDER 

21 LAUNCHER 22 FIRING POINT 

NUMBER 

Í3 
23 TARGET NUMBER 

X 2: 7,007 
24 WARHEAD 25 HEIGHT OF^, 

BURST 
26 TIME ON 

X \2¥/*& 

27 TARGET 
AZIMUTH 

FIRING POINT n [T] IF POINT IS STORED OR 

28 LAUNCHER EASTING 

£/3S¿/ 

29 LAUNCHER NORTHING 

3&2<e43& 

30 ALTITUDE 

LAUNCHER 

*360 

31 AZIMUTHOF 

ORIENTING LINE en i mu Line « 

fS. 3¿> 

32 LATITUDE 6?- 

V- s 35 
33 TARGET EASTING 

Sr3T<£/ 
34 TARGET NORTHING _ 

3330/37 
35 ALTITUDE TARGET 36 HEIGHT OF BURST 37 TIME ON TARGET 

Figure 4-46. Record the firing point coordinates. 
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39 PRESS 

C 

40 TARGET AZIMUTH 41 RANGE 42 ELEVATION (Circle one) 

853 33 960 0 

43 SUSTAINER CUTOFF 

(See flag card on back) 

44 EXPRESS DISPLAY (1000M) 

(ENTRY RANGE TO TARGET) 

45 EXPRESS DISPLAY (500M) 

(ENTRY HEIGHT RELATIVE TO LAUNCHER) 

46 EXPRESS DISPLAY (500M) 

(ENTRY ALTITUDE OF LAUNCHER) 

FOR M251 ONLY (ADD A-Î) 47 EXPRESS DISPLAY (1000M) 48 EXPRESS DISPLAY (500M) 

(ENTRY RANGE TO BURST) (ENTRY HEIGHT RELATIVE TO LAUNCHER) 

(A-1 OR B-1) 

COLUMN 

2 "" 

RECORD EIRE COMMANDS 

PRESS D FOR PRINTOUT IF PC-100 IS USED 

50 RANGE FACTOR 

JISŸ7 
51 FUZE SETTING 52 ORIENTING ANGLE 

/¿7/-8S 
53 TIME TO FIRE OR TIME OF FLIGHT 

/ssg.- y/ 
54 ARM TIME (For M251 only) 

DA FORM 4603-1-R APR 82 

FLAGS 

HIGH EXPLOSIVE 

FLAG 

15 
16 

SUSTAINER 
CUTOFF 

W 
Y 

TABLE C 
(A-1) 

44-59 
60-85 
86-117 

118-159 
160-191 
192-233 
234-255 

256-297 
298-309 
310-337 

20 

21 
22 
23 
24 

25 
26 
27 

28 
29 

SUSTAINER 
CUTOFF 

OFF 

A 

TABLE C 

(ADD) 

TABLE C 
(B-1) 

44-51 
52-75 

76-93 
94-117 

118-141 
142-149 

150-173 
174-185 
186-197 

198-243 

Figure 4-47. Completed mission (floating firing point). 

f. Initiate computation by pressing C. 

g. Record target azimuth, range, elevation, 
and SCO flag as they are displayed. 

h. Complete the mission by performing the 
actions in paragraphs 4-16¿(3) through 4-16/ 
for M234/M252 or paragraphs 4-17/ through 
4-17o for M251 (Fig 4-47). 

4-20. March Tables 

March tables for unit movement can be 
computed and printed by using the computer 
set, FA, missile. The printer must be used for 
this operation. 

Note: Using this program will erase any 
firing points that are stored. 

a. Programing. 
(1) Call the march table program by 

pressing 2nd PGM* 04. 
(2) Insert the march table cue card (Fig 

4-48). 
(3) Press 2nd D'* (CLR) to clear the 

working area. 

LANCE 

MARCH TABLE PGM 04 

KMH TOTAL CHANGE CLEAR KM 

MPH VEH INTERVAL SP TIME Ml 

Figure 4-48. March table cue card. 
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f>|M pif'l 

'■1P n 

' ^.1 LJ 

N 

SPEED 

NUMBER OF VEHICLES 
INTERVAL BETWEEN VEHICLES 

SP TIME 

COLUMN LENGTH 

TIME FOR COLUMN TO PASS A POINT IN 
MINUTES AND SECONDS 

ARRIVAL AND CLEAR TIME FOR START 
POINT (SP) 

Figure 4-49. March table, general information. 

b. Computing. 
(1) Enter speed and press A (MPH) or 

2nd A'* (KMH). 
(2) Enter the number of vehicles in the 

column and press B (VEH). 
(3) Enter the interval between vehicles 

and press C (INT). 
(4) Enter the start point time and press D 

(SP TI). 
(5) The printer will produce a printout 

(Fig 4-49). 
(6) Enter distance to the first checkpoint 

and press E (MI) or 2nd E'* (KM ). The printer 
will print the information in Figure 4-50. 

(7) Enter additional checkpoints as in (6) 
above. Figure 4-50. March table, checkpoint data. 
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(8) When changes in speed and/or 
interval are required (as when leaving a 
secondary road and entering a major 
highway): 

(a) Enter the new speed and press A 
(MPH) or 2nd A'* (KMH). 

(b) Enter the new interval and press C. 
(c) Press 2nd C'* to print the revised 

general information (Fig 4-51). 
(9) Enter additional checkpoints as in (6) 

above. 
(10) Print total (after the last checkpoint 

has been computed) by pressing 2nd B'* 
(TOTAL) (Fig 4-52). 

Figure 4-51. Revised general information. 

I*** 

• Q T p ! Q 

n i 

HRS-*- 

Total distance 

Time in hours 
and minutes 

Figure 4-52. March table, totals. 

4-21. Troubleshooting 

a. Fire missions. 
(1) If an error is made in entering data 

and the R/S key has not been pressed, press 
CE and enter the correct data. 

(2) If an error is made in entering data 
and the R/S key has been pressed: 

(a) Press A (CLR MSN) and start 
again, 

or 
(b) Determine from the memory map 

where the data are stored (Fig 4-44), and 
enter the correct data followed by STO (store) 
nn, where nn is the memory location. 

(3) If an error is made after pressing C 
(COMPUTE), it is normally quicker to press 
CLR and C and begin again at C on the 
computer's record. 

b. Storing firing points. Reenter with 
the correct data. 

c. March tables. Press 2nd D'* and start 
over from the beginning. 

d. Other errors or problems. 
(1) Refer to TM 9-1220-242-12 & P, Table 

5-1. 
(2) Refer to the Texas Instruments 

owner's manual. 
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A-1. Publication Indexes 

Department of the Army pamphlets of the 
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latest changes to or revisions of references 
listed in this appendix and for information on 
new publications relating to material covered 
in this manual. 

A-2. Army Regulations 
220-15 Journals and Journal Files 

310-3 Preparation, Coordination, and Approval of Department of the 
Army Publications 

310-25 Dictionary of United States Army Terms 

310-50 Authorized Abbreviations and Brevity Codes (Microfiche only) 

340-2 Maintenance and Disposition of Records in TOE Units of the 
Active Army and the Army Reserve 

385-62 Firing Guided Missiles and Heavy Rockets for Training, Target 
Practice, and Combat 

385-63 Policies and Procedures for Firing Ammunition for Training, 
Target Practice, and Combat 

611-201 Enlisted Career Management Fields and Military Occupational 
Specialties 

A-3. Army Training and Evaluation Program 
6-595 Lance, The Field Artillery Battalion 

A-4. Department of the Army Pamphlets 
108-1 Index of Army Motion Pictures and Related Audio-Visual Aids 

310-series Military Publications Indexes 

A-1 

A
P

P
E

N
D
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A-5. Field Manuals 

5- 25 

6- 2 

6-15J-CM 

6-15J 1/2 

6-15J 3 

6-15J 4 

6-20 

6-40 

6-42 

6-141-1 

(06-141-2 

21-6 

21-26 

21-30 

32-6 

101-31-1 

(SRD)101-31-2 

101-31-3 

A-6. Training Circulars 

21-5-7 

A-7. Firing Tables 

(C)FTR LANCE-A-1 

(C)FTR LANCE-B-1 

Explosives and Demolitions 

Field Artillery Survey 

Commander’s Manual: 15J, Lance Operations/Fire Direction 
Specialist 

Soldier's Manual: Lance Operations/Fire Direction Specialist 
Skill Level 1/2 

Soldier's Manual: Lance Operations/Fire Direction Specialist 
Skill Level 3 

Soldier's Manual: Lance Operations/Fire Direction Specialist 
Skill Level 4 

Fire Support in Combined Arms Operations (How To Fight) 

Field Artillery Cannon Gunnery 

Field Artillery Battalion, Lance 

Field Artillery Target Analysis and Weapon Employment: 
Nonnuclear 

Field Artillery Target Analysis and Weapon Employment: 
Nonnuclear (U) 

How to Prepare and Conduct Military Training 

Map Reading 

Military Symbols 

SIGSEC Techniques 

Staff Officer's Field Manual: Nuclear Weapons Employment, 
Doctrine and Procedures 

Staff Officer's Field Manual: Nuclear Weapons Employment 
Effects Data (U) 

Staff Officer's Field Manual: Nuclear Weapons Employment 
Effects Data 

Training Management in Battalions 

Firing Tables for Lance Warhead Section, Atomic: M234 and 
Warhead Section, M252 (U) 

Firing Tables for Lance Warhead Section, High Explosive: M251 
and Warhead Section, Practice: M198 (U) 
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(C)FTR LANCE ADD-A-1 Firing Table Addendum to FTR Lance B-l for Warhead Section, 
Guided Missile, HE, M251 (U) 

Note: These publications are classified CONFIDENTIAL and must be obtained through classified 
publications channels. 

5-241-2 

5- 6115-271-14 

6- 231 

9-1115-485-12 

9-1220-221-10/1 

9-1220-221-20&P 

*9-1220-242-12&P 

9-1290-326-34 

9-1336-486-12 

9-1336-488-12&P 

9-1336-489-12&P 

9-1425-485-10-1 

9-1425-485-10-2 

9-1425-485-20 

Universal Transverse Mercator Grid: Zone to Zone Trans- 
formation Tables 

Operator/Crew, Organizational, Intermediate (Field), Direct and 
General Support and Depot Maintenance Manual: Generator 
Set, Gasoline Engine Driven, Skid Mounted, Tubular Frame, 
3KW, 3 Phase, AC 120/208 and 120/240 V, 28V DC (Less Engine) 

Seven Place Logarithmic Tables 

Operator and Organizational Maintenance (Prelaunch Proce- 
dures): M234, M234F1 and M234F2 Atomic Warhead Section; 
M240 Training Atomic Warhead Section 

Operator’s Manual for Computer, Gun Direction, M18 Cannon/ 
Lance (FADAC) 

Organizational Maintenance Manual: Computer, Gun Direction 
M18 (FADAC) 

Operator and Organizational Maintenance Manual (Including 
Repair Parts List), Computer, Field Artillery, General and Missile 

Operator's and Organizational Maintenance Manual: 
Reproducer, Signal Data AN/GSQ-64 

Operator's and Organizational Maintenance Manual (Including 
Repair Parts and Special Tools Lists): Warhead Section, Guided 
Missile: Practice: (Modified) and XM198E1 

Operator's and Organizational Maintenance Manual (Including 
Repair Parts and Special Tools lists): Warhead Section, Guided 
Missile, Practice: Lightweight, M252 

Operator's and Organizational Maintenance Manual (Including 
Repair Parts and Special Tools Lists): Warhead Section, Guided 
Missile, High Explosives: M251 and Warhead Section; Guided 
Missile: Training M201 

System Description for Lance Guided Missile System 

Operator's Manual: Lance Guided Missile System 

Organizational Maintenance Manual for Lance Guided Missile 
System 

*This publication is not available through regular publication channels. Copies may be 
obtained from Commander, US Army Armament and Materiel Readiness Command, 
ATTN: DRSAR-MAS, Rock Island, IL 61299 
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9-2300-257-20P 

9-2300-257-34P 

9-4931-204-12&P 

11-5820-401-12 

Organizational Maintenance Repair Parts and Special Tool list 
for Carrier, Command Post, Light, Tracked, M577A1 and M577A2 
Direct Support and General Maintenance Repair Parts and 
Special Tools list (Including Depot Maintenance Repair Parts 
and Special Tools) for Carrier, Command Post, light, Tracked, 
M577A1 and M577A2 

Operator’s and Organizational Maintenance Manual: Repro- 
ducer, Signal Data, AN/GSQ 64, and Test Set Computer Logic 
Unit AN/GSM-70 

Operator's and Organizational Maintenance Manual: Radio Sets 
AN/VRC-Series 

A-9. Allied Communications Publications (ACP) 
134(A) Telephone Switchboard Operating Procedures 

A-10. DA Forms 
1594 

3613 

4603 

4603-1-R 

5090- R 

5091- R 

5092- R 

5093- R 

5094- R 

5095- R 

Daily Staff Journal or Duty Officer's Log 

Record Survey Control Point 

Computer's Record and Data Correction Sheet (Lance) 

Computer Set, Field Artillery Missile—Computer’s Record 
and Data Correction Sheet (LANCE) 

Alfa Report (SITREP) 

Bravo Report (Equipment Status) 

Charlie Report (Firing Point List 

Delta Report (Fire Mission/Mission Status) 

Echo Report (Ammunition Status) 

Foxtrot Report (Fire Mission Summary) 
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M234 WARHEAD DATA 

HEIGHT OF BURST (HOB) 

Type Warhead HOB Selector Position Actual HOB* 

M2 34 
M234 
M234 
M234 
M234 

Contact (G) 
Air Low (L) 
Air Low/Contact Backup (LG) 
Air High (H) 
Air High/Contact Backup (HG) 

0 
232 
232 
840 
840 

*The data presented are for training purposes only and are not valid for any other purposes. For actual 
HOB, refer to (SRD) FM 101-31-2, Staff Officer's Field Manual: Nuclear Weapons Employment Effects 
Data (U). 
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LANCE FIRE DIRECTION APPENDIX 
TO AN OPERATIONS ANNEX 

TO A BATTALION TACTICAL SOP 

C-1. Normal Conditions 

The material included in this appendix is 
intended for immediate application and use 
by all US Lance battalions in line with the 
Army's standardization efforts. Minor 
variations may be made when necessary to 
comply with higher headquarters or 
supported units' tactical SOPs. 

C-2. Unusual Conditions 

During periods of personnel shortages or 
when a lack of trained personnel makes 
compliance with this appendix impractical, 
units must vary these procedures or their 
organizations to maintain an operational 
capability. Because of the criticality of fire 
direction, these sections should be 
maintained at full strength and kept at a high 
level of training. 

C-3. Organization 

a. Personnel. Personnel will be organized 
in two shifts as follows to facilitate 24-hour 
operations. Modifications may be made 
based on actual personnel strengths. 

Battalion 
FDC: 

Battery 
FDC: 

SHIFT 1 SHIFT 2 

FDO 
Asst Chief 
Cmptr 
Cmptr 
Recorder 

Chief Cmptr 
Cmptr 

Cmptr 
Driver 

FDO 
Asst Chief 
Cmptr 
Cmptr 
Recorder 

Chief Cmptr 
Cmptr 

Recorder 
Driver 

C-1 
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FM 6-40-4 FIELD ARTILLERY LANCE MISSILE GUNNERY 

* b. Command post carrier (M577). The 
command post carrier (M577) and extension 
will be set up in accordance with the plan at 
Figure C-l. 

(1) Personnel generally work in the 
positions indicated in Figure C-l. 

(2) The equipment and materials shown 
in the extension are carried in the M577. 

c. The 1 Vi-ton truck and s/4-ton trailer. 
The truck and trailer are loaded in 
accordance with the plan at Figure C-2. 

d. Camouflage nets. Nets are carried on 
top of vehicles/trailers. 

e. Charts/maps. The following charts 
and maps will be maintained in each FDC as 
shown in Figure C-l. 

(1) The fire capabilities chart is a 
1:250,000 map that contains, as a minimum, 
the following: 

(a) Unit locations. 
(b) Firing points. 

e~0KS FOR WEAPON AND 

CARRYING EQUIPMENT 

5 
> 

> 
z 
> 

/ 
CALL 

SIGNS 

CHAIR I COMPUTER CHAIR 

FIELD 
TABLE 

FIELD 

TABLE 

[ TI-59 I TI-59 

f 
TAB B 

VRC-46 

1 TA-312 1 TA-312 | 

VRC-46 1 1 KY-38 ■ 
 ll J 

CHAIR 

I ■ 

•TT-537GÎ 
I I 
I I 

FADAC 

RECORDER/ 

DRIVER 

COMPUTER/ASST 

CHIEF COMPUTER 

FDO/CHIEF 

COMPUTER 
SAFE 

I STORAGE 

I BOX BUILT 

I IN RADIO 
SHELF 

J TAB C 
I TARGET LIST .250,000 FIRE CAPABILITIES 

CHART WITH SITUATION OVERLAY 

Note: OE-254 antennas are carried in the M577. 

Figure C-1. Operational layout for M577A1 and extension. 
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(c) Range arcs for nuclear and 
nonnuclear warheads for each firing battery 
position. 

(d) Targets. 
(e) Control measures from supported 

unit OPLAN/OPORD. 
(f) Boundaries. 

(2) Situation overlay, which is a roll-up 
overlay for the fire capabilities chart, will 
show the following as a minimum. (This 
overlay is not required at battalion FDC, as 
these data are maintained on a situation map 
in the operations track.) 

(a) Adjacent friendly units. 

(b) Enemy units. 
(c) Contaminated areas. 
(d) Front line trace. 

(3) Firing point list. 
(4) Target list. 
(5) Mission status chart. 
(6) Ammunition status chart. 
(7) Equipment status chart. 
(8) Call sign chart. 

Note: The charts in (3) through (8) above 
are acetate/plexiglass-covered charts. 

FUEL FUEL 
CANS CANS 

3-KW KW 
GENERATOR GENERATOR 

CABLE 
AND FUEL 
REEL CANS 

POLES AND BUTTER- 
FLIES FOR 

CAMOUFLAGE 

WATER 
 1  

CANS 

CHAIR 

CHAIR 

TABLE 

TABLE 

> 
3) 

TENT 
POLES 

TENT 
PEGS 

SDR 

DR-8 
RL-39 

DR-8 
RL-39 

DR-8 
RL-39 

TENT 

Note: A modification to attach a bracket for 
the 3-kw generator over the exhaust grill of 
the M577 is pending. 

Figure C-2. Loading plan for 1 Vi-ton truck and %-ton trailer. 
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C-4. Tactical Fire Direction 

Note: If mission is received by operations, 
operations personnel will perform (2)(a), (b), 
and (c) below and give the data to'battalion 
FDC. 

a. Battalion FDC/altemate. 
(1) Fire mission receipt. The fire 

mission (s) is(are) received by operations or an 
alternate FDC from the supported unit FSE 
or FA brigade by one of the following means: 

(a) Multichannel sole-user circuit 
(secure) to operations only. 

(b) AM/RATT. 
(c) AM/voice to operations only. 
(d) FM (secure) from FA brigade only. 

(2) Processing. 
(a) Record the missionis). 
(b) Plot the target(s) on the fire 

capabilities chart and verify data if the target 
location appears to violate control measures. 

(c) Select the battery to fire. 
(d) Transmit call for fire and fire order 

to the selected battery FDC by: 

1. FM secure. 
2. AM/RATT secure. 
3. FM unsecure (encrypted). 
4. Messenger. 

(e) Receive reports of firing from the 
selected battery. 

(f) Transmit reports of firing to higher 
headquarters as required by their SOP. 

(3) Backup. A backup firing unit will be 
assigned only when directed by the supported 
unit FSE. 

b. Battery FDC. 
(1) The fire mission will be received from 

battalion FDC/altemate by: 

(a) FM secure. 
(b) AM/RATT secure. 
(c) FM unsecure (encrypted). 
(d) Multichannel common-user circuit 

secure. 
(e) Messenger. 

(2) If the battery has a separate mission, 
the battery FDC will perform the actions 
listed in a above. 

C-4 
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C-5. Technical Fire Direction 

a. General. 
(1) Under normal conditions, battalion 

FDC performs no technical fire direction. 
Technical fire direction, including data 
checks, will be performed by the battery 
firing the mission. 

(2) Battalion FDC will compute 
technical firing data when: 

(a) The battery FDC is moving. 
(b) The battery FDC has less than two 

TI-59s operational and their FADAC is 
nonoperational. 

(c) The battery FDC has insufficient 
personnel to function. 

(d) The battery FDC has been 
destroyed. 

b. Computing firing data. Computing 
will be accomplished by one of the following 
methods (listed in order of priority): 

1. FADAC. 
2. TI-59. 
3. Battalion FDC. 
4. Another battery FDC. 
5. Manueil computation. 

c. Data checks. 
(1) Data checks will be performed 

internally by the FDC computing the firing 
data. 

(2) No data checks by another FDC are 
necessary. 

(3) Data checks are accomplished as 
follows (depending on the computational 
method used): ^ ——; 

i 

METHOD CHECK ACCURACY 

(a) FADAC 1. TI-59. 

2. Supervisor watches all 
inputs and outputs. 

Range: ±5 M. 
SCO: None. 
Elevation: None. 
Fuze setting: +0.1 sec. 
Range factor: 1. 
Time to fire: 1 sec. 
Arm time: None. 
Orienting angle: ±0.25 mil. 

All data entered correctly, 
correct procedures used, and 
resulting data recorded cor- 
rectly. 

I 

I 

(b) TI-59 Another operator computes No deviation in firing data. 
using a separate TI-59 while 
the supervisor watches both 
to detect errors. 

(c) Manual Another individual uses No deviation in firing data. 
manual procedures while the 
supervisor watches both to 
detect errors. 
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d. Data transmission. 
(1) Data will be transmitted in two parts 

to the firing platoon: 
(a) Warning order 
(b) Fire commands. 

Note: Fire commands will not be 
transmitted to a firing platoon for a nuclear 
fire mission unless proper release has been 
granted and authenticated. 

(2) Data will be transmitted as follows: 
(a) Firing platoon leader/sergeant will 

pick up data if the platoon is still in the 
battery area. 

(b) FM secure. 
(c) FM unsecure (encrypted). 
(d) Messenger. 

e. Mission status. 
(1) Battery FDC will record mission 

status provided by the platoon. 
(2) Mission status will be transmitted to 

the controlling FDC. 

C-6. Extensions 

a. Battery FDC. As soon as it becomes 
apparent that a firing platoon will not be able 
to meet an assigned time on target, the 
battery FDC will request a TOT extension. 
The request will include the time estimated to 
complete the mission either with the assigned 
platoon or with another platoon (if available), 
whichever is most timely, and will indicate 
the reason for the delay. 

b. Battalion FDC. On receipt of a request 
for TOT extension from a battery, battalion 
FDC will take the following actions: 

(1) If a backup platoon has been 
assigned, battalion FDC will have them fire 
the mission and cancel the mission for the 
primary platoon. 

(2) If no backup platoon is assigned, 
battalion FDC will: 

(a) Determine if there is a platoon in 
another battery which can meet the TOT or 
which can fire faster than the time indicated 
in the request for extension. 

1. If another platoon can meet the 
TOT, the mission will be assigned to that 
platoon and the original mission assignment 
will be canceled. 

2. If another platoon cannot meet 
the TOT but can fire faster than the original 
platoon, it will be assigned the mission and 
the original mission assignment will be 
canceled. 

(b) Request an extension of the TOT 
from higher headquarters using the time 
from paragraph a above and include an 
explanation for the request. 

(c) Transmit the TOT extension to the 
appropriate battery FDC. 

C-7. Cancellations 

a. Battalion FDC will notify the 
appropriate battery FDC of cancellations by 
the fastest means available. 

b. Battery FDC will notify the 
appropriate firing platoon of cancellations by 
the fastest means available. 

Note: All FDCs must insure that mission 
cancellations are properly received and 
authenticated for any nuclear mission before 
the cancellation is implemented. 

C-8. Alternate Battalion FDC 

if: a. Maintenance of data. Each FDC in 
the battalion will maintain all data required 
to assume battalion control. 

C-6 
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b. Assumption of control. 
(1) Order of precedence (based on looking 

toward the enemy): 
(a) Center battery. 
(b) Left battery. 
(c) Right battery. 

(2) Assuming control. Control will be 
assumed: 

(a) When designated by battalion 
FDC. 

(b) When communications with 
battalion are lost by all batteries. 

C-9. Reports 

a. Battalion FDC/alternate. 
(1) SITREP. Submitted LAW supported 

unit tactical SOP. 
(2) Equipment status. Submitted IAW 

'supported unit tactical SOP. 
(3) Fire mission report. Submitted IAW 

supported unit tactical SOP. 
(4) Others. Submitted IAW supported 

unit tactical SOP. 
b. Battery FDC (operating with a 

separate mission). Submit reports 
described for battalion FDC. 

c. Battery FDC (operating with the 
battalion). 

(1) Alfa Report (SITREP) (Fig C-3). 
(a) PART I. Submitted to battalion 

FDC on occupation of a new position. 
(b) PART II. 

1. Submitted to battalion FDC on 
occupation or when information changes. 

2. Column H. 
a. Launcher section alone. Use 1 

for M234, 2 for M251, or 0 for none. 
b. Firing team (self-propelled 

launcher (SPL) and loader-transporter (LT) 
together). Use a three-digit number (such as 
120). The first digit is for the SPL; the second 

^hand third digits are for the LT. 

(2) Bravo Report (Equipment Status) 
(Fig C-4). 

(a) Submitted to battalion FDC upon 
initial deployment and at 2200Z daily. 

(b) Single lines are reported as the 
status changes. 

(3) Charlie Report (Firing Point List) 
(Fig C-5). 

(a) Submitted to battalion FDC as 
soon as it becomes available. 

(b) Single lines may be transmitted as 
new firing points are surveyed. 

(4) Delta Report (Fire Mission/Mission 
Status) (Fig C-6). 

(a) PART I (Call for Fire). Used to 
transmit data from battalion to battery FDC. 

(b) PART II (Warning Order). Used to 
transmit the warning order to a firing 
platoon. 

(c) PART III (Fire Commands). Used 
to transmit fire commands to the fire platoon. 

(d) PART IV. 
1. The spare groups from the low 

level code which corresponds to the line 
number are used for this transmission when 
secure communications are not available. 

2. Used by all elements to report any 
listed information. 

(5) Echo Report (Ammunition Status) 
(Fig C-7). Submitted to battalion FDC: 

(a) Upon initial deployment. 
(b) Following resupply. 
(c) At 2300Z daily. 

(6) Foxtrot Report (Fire Mission 
Summary) (Fig C-8). 

(a) Used for ready reference of fire 
mission status in each FDC. 

(b) Submitted to battalion FDC on 
request. 

SEE FIGURES C-3 THROUGH C-8. 
NEW DA FORMS 
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ALFA REPORT 

[SITUATION REPORT] 

For use of this form, see FM 6-40-4, the proponent agency is TRADOC 

PART I 

OF SITUATION REPORT 

LINE 

NO UNIT 

COMMAND POST 

LOCATION 

HELICOPTER PAD 

LOCATION REMARKS 

d 

HEADQUARTERS 

SERVICE 

PART II 

OF SITUATION REPORT 

LINE 

NO UNIT 

e 

LAUNCHER 
NUMBER 

FIRING POINT 
NUMBER 

WARHEAD 

(EMPTY, M234,M251) REMARKS 

FIRST 

LAUNCHER 

SECOND 

LAUNCHER 

FIRST 

LAUNCHER 

SECOND 

LAUNCHER 

10 

11 

FIRST 

LAUNCHER 

SECOND 

LAUNCHER 

DA FORM 5090-R APR 82 
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BRAVO REPORT 
[EQUIPMENT STATUS] 

For use of this form, see FM 6-40-4; the proponent agency is TRADOC. 

LINE 

NO ITEM 
a 

HEADQUARTERS 
BATTERY 

OPERATIONAL 

b 

NON- 

OPE RATIONAL 

A BATTERY 

OPERATIONAL 

d 

NON- 

OPERATIONAL 

B BATTERY 

OPERATIONAL 

/ 

NON- 

OPERATIONAL 

C BATTERY 

OPERATIONAL 

h 

NON- 

OPE RATIONAL 

SERVICE 

BATTERY 

OPERATIONAL 

j 

NON- 

OPE RATIONAL 

k 

SELF-PROPELLED LAUNCHER 

MOBILITY KIT 

LAUNCHER ZERO LENGTH 

LOADER-TRANSPORTER 

REMOTE THEODOLITE (T-2) 

TEST TARGET SET (TT) 

MONITOR-PROGRAMMER (MP) 

GUNNER 'S SIGHT UNIT (GSU) 

10 

FIRING DEVICE 

PERMISSIVE ACTION LINK DEVICE (T-1533) 

11 

12 

FADAC 

FADAC GENERATORS 

13 

14 

RADIO TELETYPEWRITER RIGS 

VEHICLES 

15 RADIOS 

16 SPEECH SECÚRITY EQUIPMENT 

17 M577 

18 REMARKS 

DA FORM 5091-R APR 82 

& Figure C-4. Bravo Report (Equipment Status). 
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CHARLIE REPORT 

[FIRING POINT LIST] 
For use of this form, see FM 6-40-4; the proponent agency is TRADOC. 

LINE 
NO 

FIRING 
POINT 

NUMBER COORDINATES 

b 

LAUNCHER 
ALTITUDE 

AZIMUTH OF 
ORIENTING 

LINE 

GRID ZONE 
DESIGNATION 

(OPTIONAL) 

LAUNCHER 
LATITUDE 

(OPTIONAL) REMARKS 

10 

DA FORM 5092-R APR 82 
Figure C-5. Charlie Report (Firing Point List). 
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DELTA REPORT 
[FIRE MISSION/MISSION STATUS] 

For use of this form, see FM 6-40-4, the proponent agency is TRADOC 

PART I 
CALL FOR FIRE 

1. FIRING POINT NUMBER 2 TARGET NUMBER 3 TARGET GRID 4 TARGET ALTITUDE 

5. WARHEAD (Circle one) 

M234A M234B M234C M251 

6 HEIGHT OF BURST (Circle one) 

G L L/G H H/G 

7 TIME ON TARGET 

PART II 
WARNING ORDER 

8. LAUNCHER NUMBER 9 FIRING POINT NUMBER 10 TARGET NUMBER 11. WARHEAD (Circle one) 

M234A M234B M234C M251 

12. HEIGHT OF BURST (Circle one) 

G L L/G H H/G 

13 TIME ON TARGET 14 TARGET AZIMUTH 

(10 Mils ) 

PART III 
FIRE COMMANDS 

15 ELEVATION (Circle one) 

853.3 9600 

16. SUSTAINER CUTOFF 17. RANGE FACTOR 

18 FUZE SETTING 19. ORIENTING ANGLE 20 TIME TO FIRE 21 ARM TIME 

PART IV 
MISSION STATUS 

22. LINE NUMBERS CORRESPOND TO SPARE GROUP LISTINGS. CHECK BOX k/ AS EACH PORTION OF MISSION IS COMPLETED fv7]' 

1 FIRE MISSION, PREPARE TO COPY Q 7 READY TO FIRE (CREW IN PIT) □ 13 MISSION HOLD-MONITOR- 

PROGRAMMER—NO GO □ 
2 FIRE TEAM READY FOR MISSION □ 8 FIRE ON COMMAND BY 

FIRE DIRECTION CENTER □ 14 MISSION HOLD—REPLACING 

MONITOR-PROGRAMMER □ 

3 LAUNCHER IN HIDE AREA □ 9 FIRE ON COMMAND BY FIRING POINT    

LEADER (AS SOON AS POSSIBLE) [ ] 
MISSION ONLY 

15 MISSION HOLD—CANNOT MAKE 
WARHEAD SETTING □ 

4 LAUNCHER OVER LAUNCH POINT □ 10 SHOT □ 16 MISSION HOLD—RANGE TO TARGET 
AND TEST TARGET SWITCHED □ 

(TIME) 

5 MISSILE ELEVATED □ 11 HANGFIRE/MISFIRE □ 17 MISSION HOLD—LIMITED VISIBILITY □ 

o 

in 

6 MISSILE LAID □ 12 MISSILE NOT LAID □ 18 MISSILE CHECKOUT NO GO □ 
DA FORM 5093-R APR 82 
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PART IV 
MISSION STATUS (CONTINUED) 

19 REQUEST TIME ON TARGET EXTENSION □ 
(MINUTES) 

31 PROCEED TO FIRING POINT NUMBER □ 
NO 

43 ADVANCE PARTY DEPARTING □ 
20 EXTENSION DENIED □ 32 DEPART(ING) FIRING POINT □ 44 BATTERY DEPARTING OLD POSITION □ 
21 TIME ON TARGET EXTENDED. 

NEW TIME TO FIRE □ 33 DEPARTING BATTERY AREA □ 45 BATTERY IN NEW LOCATION □ 
(TIME) 

22 COMMAND HOLD □ 34 RETURN(ING) TO BATTERY AREA □ 46 EMERGENCY DESTRUCTION EXECUTED Q 

23 CANCEL COMMAND HOLD 

24 REQUEST PERMISSION TO FIRE 

25 CANCEL MISSION 

□ 35 CONVERT SELF-PROPELLED LAUNCHER 
TO LAUNCHER ZERO LENGTH □ 47 COMMAND DISABLEMENT EXECUTED Q 

□ 36 CONVERT LAUNCHER ZERO LENGTH 

TO SELF-PROPELLED LAUNCHER □ 48 REQUEST AMMUNITION RESUPPLY □ 

□ 37 CONVERSION STARTED □ 49 REQUEST RATIONS □ • i , 

26 RENDEZVOUS WITH 

LOADER-TRANSPORTER. 

TRANSLOAD MISSILE 
□ 38 CONVERSION COMPLETE □ 50 ASSUME BATTALION FIRE DIRECTION 

CENTER FUNCTIONS □ 
27 TRANSLOAD STARTED 

28 TRANSLOAD COMPLETE 

□ 39 WHAT IS YOUR STATUS’ □ SI GO TO RETRANS 1 □ 

□ 40 MOVEMENT WARNING ORDER □ 52 GO TO RETRANS 2 □ 
29 LOADER-TRANSPORTER AT 

FIRING POINT NUMBER 

NO 

□ 41 CONDUCT HASTY DISPLACEMENT □ 53 CHANGE TO NEW FREQUENCIES □ 
30 LOADER-TRANSPORTER 

IN HIDE AREA □ 42 MOVE TO NEW POSITION □ 
REMARKS 

REVERSE OF DA FORM 5093-R APR 82 

F
M

 6
-4

0
-4

 



^
F

ig
u

re
 C

-7. 
E

cho R
eport (A

m
m

u
n

itio
n
 S

tatus). 

t ^ • I 

ECHO REPORT 
[AMMUNITION STATUS] 

For use of this form, see FM 6-40-4; the proponent agency is TRADOC. 

LINE 

NO STATUS 

a 

M234 

b 

M251 

c 

MMA 

d 

EXPENDED 

(Last 24 hours) REMARKS 

f 

A BATTERY 

MATED ON SELF-PROPELLED 

IAUNCHER/LAUNCHER ZERO LENGTH 

MATED ON LOADER-TRANSPORTER 

UNMATED ON LOADER-TRANSPORTER 

MATED IN CONTAINER 

UNMATED IN CONTAINER 

TOTAL 

MATED ON SELF-PROPELLED 

LAUNCHER/LAUNCHER ZERO LENGTH 

B BATTERY 

MATED ON LOADER-TRANSPORTER 

UNMATED ON LOADER-TRANSPORTER 

10 MATED IN CONTAINER 

11 UNMATED IN CONTAINER 

12 TOTAL 

C BATTERY 

13 

14 

MATED ON SELF-PROPELLED 

LAUNCHER/LAUNCHER ZERO LENGTH 

MATED ON LOADER-TRANSPORTER 

15 UNMATED ON LOADER-TRANSPORTER 

16 MATED IN CONTAINER 

17 UNMATED IN CONTAINER 

18 TOTAL 

SERVICE BATTERY 

O 

GO 
n 
O 
r 
o 

19 

20 

21 

22 

MATED ON LOADER-TRANSPORTER 

UNMATED IN CONTAINER 

TOTAL 

BATTALION TOTAL 

DA FORM 5094-R APR 82 
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FOXTROT REPORT 
[FIRE MISSION SUMMARY] 

For use of this form, see FM 6-40-4. the proponent agency is TRADOC 

LINE 

NO 

MISSION 

NUMBER LAUNCHER 

b 

FIRING POINT 
NUMBER 

TARGET 

NUMBER 

TIME OF RECEIPT 

DATE-TIME GROUP 

TIME ON 
TARGET 

WARHEAD 

TYPE 

TIME 
SHOT 

SHOT TO 

LIAISON OFFICER REMARKS- 

J 

10 

1 1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

DA FORM 5095-R APR 82 
Hk Figure CS. Foxtrot Report (Fire Mission Summary). 
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a. Daily Staff Journal (DA Form 1594): 
(1) Each FDC will maintain a staff 

journal starting with alert notification and 
continuing through operation or exercise 
termination. The journal will include (but is 
not limited to): 

(a) Alert notification. 
(b) Emergency action traffic. 
(c) Fire missions (receipt and 

transmission). 
(d) Receipt of plans/orders. 
(e) Visits of higher commanders/staff 

officers. 
(f) Transmission of plans/orders. 
(g) Other important events. 

(2) The journal will remain on file as a 
permanent record in accordance with AR 
340-2, Maintenance and Disposition of 
Records in TOE Units of the Active Army and 
Army Reserve. 

(3) Additional information can be found 
in AR 220-15, Journals and Journal Files. 

b. Computer's records (DA Form 4603, 
Computer's Record and Data Corrections 
Sheet (Lance), or DA Form 4603-1-R): 

(1) DA Form 4603 will be used to record 
fire mission data when FADAC or manual 
computation procedures are used. 

(2) DA Form 4603-1-R will be used to re- 
cord fire mission data when the computer set, 
FA, missile or general (TI-59) is used. 

(3) Printouts will be obtained from 
FADAC or the computer set, FA, missile 
(whichever is used to compute the firing data) 
if time and equipment permit. 

(4) For live firings, data correction 
sheets from primary and check methods of 
computation (para C-5c(3)) will be stapled 
with printouts and the Delta Report. These 
will be kept on file permanently to support 
journal entries (a(2) above). 

c. Record-Survey Control Point (DA Form 
3613) will be maintained in the FDC for each 
firing point surveyed. Copies of DA Form 
3613 will be sent to the survey information 

center (SIC) at battalion as soon as possible 
after the survey is completed. These forms 
will be maintained as long as the unit 
remains in the general area of operations. 

d. Other documents such as the Alfa, 
Bravo, Charlie, Echo, and Foxtrot reports, 
operation plans, and operation orders will be 
marked with the item numbers correspond- 
ing to the entries on the daily staff journal. 
They will be filed in order by the journal item 
number and date. They will have the same 
disposition as the staff journal they support. 

a. Personnel. One person (designated by 
the chief computer) will participate in the 
advance party. 

b. Equipment. 
(1) OE-254 antenna—one or two, 

depending on equipment availability. 
(2) Vehicle location marking stakes or 

signs. 
(3) Flashlights. 

c. Duties. 
(1) Screen the area as directed by the 

BC/1SG. 
(2) Mark vehicle locations as directed by 

BC/1SG. 
(3) Erect OE-254 antenna(s) near the 

M577 with assistance from other advance 
party members. 

(4) Reconnoiter the route from the 
position entrance to the vehicle locations. 

(5) Guide the FDC vehicles to their 
positions. 

C-112. WsKrelh ©(rdlos’ 

a. Preparation for movement. 
(1) Move equipment and materials from 

tent extension and store them in the M577. 
(2) Remove and store camouflage nets. 
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(3) Install whip antennas. 
(4) Move 1:50,000 map and storage hooks 

into M577. 
(5) Store the tent extension. 
(6) Disconnect OE-254 antennas and 

connect whips. 
(7) Disassemble and store OE-254 

antennas. 
(8) Remove and store FAD AC power 

cable. 
(9) Remove and store ground rods and 

secure trailer canvas. 
(10) Double-check the area for 

equipment and tools and police the area. 
b. Report. Report to the OIC that the FDC 

is ready to move. 

C-H3. C¥J®w®[öni®irirä 

a. Order of march. 
(1) Truck and trailer. 
(2) Command post carrier M577. 

Note: If the truck breaks down, the M577 
will halt and transfer the trailer to the M577. 

b. Air guards. Each vehicle will have an 
air guard. The track commander provides 
this function for the M577. 

c. Personnel. Personnel will ride in the 
vehicles as prescribed by the FDO/chief 
computer. As a minimum, a complete 
operational shift will ride in the M577. 

îfc d. Communications. Radio nets will be 
monitored during all movements. 

C-M. 0(S©iui[pgrô5®[ni 

a. Position entry. 
(1) Follow guide (advance party 

member). 
(2) Stop truck and trailer in position. 

Note: The trailer should be as far from the 
M577 as the position area and length of 
FADAC power cable will allow. 

(3) Stop M577 in position. 
b. Preparation for action. 

(1) Connect OE-254 antenna(s) to M577. 

Note: Cable, special purpose, electrical, 
artillery communication kit (NSN 
2590-00-757-2762, PN 10932555) (2 each) 
should be installed in the M577 to provide 
external OE-254 cable connections and 
eliminate the need for routing cables through 
the driver's or commander's hatch. See TM 
9-2300-257-34P, Direct Support and General 
Maintenance Repair Parts and Special Tools 
List (Including Depot Maintenance Repair 
Parts and Special Tools) for Carrier, 
Command Post, Light, Tracked, M577A1 
and M577A2. 

(2) If OE-254 antenna(s) were not 
erected by the advance party, erect the 
antenna(s) and then perform action in (1) 
above. 

(3) Concurrent with (1) and (2) above, roll 
up sides of %-ton trailer, install and connect 
ground rods, and lay and connect FADAC 
power cable. 

Note: Lead-in kit, FADAC power supply 
(NSN 2590-00-502-5448, PN 11589324) 
should be installed in the M577 to provide an 
external FADAC power cable connector and 
eliminate the need for routing the power 
cable through a hatch. See TM 9-2300-257- 
20P, Organizational Maintenance Repair 
Parts and Special Tool List for Carrier, 
Command Post, Light, Tracked M577A1 and 
M577A2. 

(4) Check communications and transmit 
required reports (see paragraph C-9). 

(5) Erect the tent extension (connect 
battalion FDC tent extension to operations 
tent extension). 

(6) Move 1:50,000 map and storage hooks 
into tent extension. 

(7) Remove whip antennas. 
(8) Install camouflage nets (M577 first). 
(9) Continue to improve the position as 

time and mission permit. 
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STANDARDIZED PROCEDURES 

This field manual contains the following standardized procedures 
relevant to field artillery Lance missile gunnery operations. These 
procedures are denoted in text by an asterisk (*). 

SUBJECT PAGE 
Alfa Report C-8 
Battery FDC (operating with the battalion) C-7 
Bravo Report C-9 
Call for fire 2-4 
Charlie Report C-10 
Command post carrier (M577) C-2 
Communications C-16 
Delta Report C-ll 
Echo Report C-13 
Fire order 2-4 
Foxtrot Report C-14 
Maintenance of data C-6 
Personnel C-16 
Sequence of fire commands 2-5 
Records C-15 
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ABBREVIATIONS AND ACRONYMS 

Section I. General 

add 

az 

az OL 

BECO 

CFRD 

GLUT 

CP 
DC-Automet 

dE 

dN 

FADAC 

FDC 
FP 

FSE 

FTR 

G 
H 

addendum 
azimuth 
azimuth of orienting line 
boost engine cutoff 
CONFIDENTIAL 
FORMERLY 
RESTRICTED DATA 
computer logic unit test 
command post 
directional control and 
automatic meteorologi- 
cal compensation 
difference in easting 
difference in northing 
field artillery digital 
automatic computer/ 
M18 gun direction com- 
puter 
fire direction center 
firing point 
fire support element 
firing table, rocket 
ground 
air high 

HE 

HG 

HTL 

L 

LE 

LG 

LT 

LN 

LZL 

MP 

msl 
OL 

RB 

RT 
SDR 

SECO 
SM 

SPL 

STO 

TE 

TGT 

high explosive 
air high ground 

height of target relative 
to launcher 
low air 
launcher easting 
air low ground 
loader-transporter 
launcher northing 
launcher zero length 
monitor-programmer 

missile 
orienting line 
range to burst 
range to target 
signal data reproducer 

sustainer engine cutoff 
sample matrix 

self-propelled launcher 
store 

target easting 
target 
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TN 

TOE 

TP 

TRIAL HB 

TRIAL RB 

TT 

UTM 

target northing 

tables of organization 
and equipment 
time parameter 
trial height of burst 

trial range to burst 
test target 
universal transverse 
mercator (grid) 

Section II. Abbreviations and Acronyms 
From Teletypewriter (TT-537/G) 

AOL 

ARM 

AZF 

BACK AZ 

CORR ALT 
ANGLE 

DECL 

FPA 

FPE 
FPN 

FPS 

FPZ 

FS 

FWD AZ 
GRID AZ 

GRID CONV 

HORIZ ANGLE 

HORIZ DIST 
LAT 

LONG 

OBA 

azimuth of the orienting 
line 
arm time 
azimuth of fire 
back azimuth 

corrected altitude angle 

declination 
firing point altitude 
firing point easting 
firing point northing 

firing point spheroid 
firing point zone 
fuze setting 
forward azimuth 
grid azimuth 
grid convergence 
horizontal angle 
horizontal distance 
latitude 
longitude 
observer's altitude 

OBE 

OBN 

OBS 

OBZ 

OPT 

ORA 

QE 

RF 

rg 

SCO 

TGA 
TGE 

TGN 

TGS 

TGZ 

TOF 

TOT 

TRUE AZ 
TTF 

VERT ANGLE 

WHD 

observer's easting 

observer's northing 

observer's spheroid 
observer's zone 

height of burst option 
orienting angle 

quadrant elevation 
range factor 

range 
sustainer cutoff 
target altitude 
target easting 
target northing 
target spheroid 
target zone 
time of flight 
time on target 
true azimuth 
time to fire 
vertical angle 

warhead 
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ALTL 

AZF 

FS 
HL 

HOB 
ORA 

Section III. Abbreviations and Acronyms 
From Printer (PC-100) Printout 

altitude of launcher 
azimuth of fire 
fuze setting 
height relative to 
launcher 
height of burst 
orienting angle 

PGM 
RF 
SCO 
TOF 
TOT 
TTF 
WHO 

program 

range factor 
sustainer cutoff 
time of flight 
time on target 
time to fire 
warhead 

ûUSGPO: 1982 — 539-034/131 Glossary-3 
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