FM 23-91

CHAPTER 13

TYPES OF MISSIONS

Certain missions require that special procedures be applied to effectively
engage targets; therefore, these missions should not be fired on the observed
chart. Area targets have width or depth or both, requiring the mortar section
to use either searching or traversing fire, or a combination of these.

13-1. TRAVERSING FIRE

Traversing fireis used when the target has more width than a section firing a parallel sheaf
can engage. Each mortar of the section covers part of the total target area and traverses
across that area. The M16/M19 plotting board can be constructed as any one of the three
firing charts. Table 13-1 lists the data used to set up the plotting board for traversing fire.

GRID INTERSECTION......ccoiiiiii i, 04/64
DIRECTIONOF FIRE.......cccooviiiiiie e, 2700 MILS
MOUNTING AZIMUTH.........ccooiiiiie e, 2700 MILS
MORTAR POSITION.......coiii e 02006500
MORTAR POSITION ATTITUDE............... 1080 MILS
MORTAR ALTITUDE............ccoviiee, 400 METERS
REFERRED DEFLECTION.............ccovvenne 0700 MILS

Table 13-1. M16 plotting board data for traversing fire.

a. Upon receiving the call for fire, the section sergeant determines from the size and
description of the target that traversing fire must be used to cover the target. (To effectively
engage atarget using traversing fire, the section sergeant ensures the attitude of the target is
within 100 mils of the attitude of the firing section.) The section sergeant then completesthe
FDC order (Figure 13-1).

b. Thethree or four mortars are plotted separately on the M 16/M 19 plotting board, using
the attitude of the section. During the mission, the computer ensures that the correct plots
are used to determine data required—for example, during the adjustment, the impact point
is aligned with the No. 2 mortar plot. Using the information in the call for fire, the FDC
order, and the observer corrections, the computer computes the data to adjust the No. 2
mortar onto the center mass of the target. After the adjustment is complete (Figure 13-2),
the computer must compl ete the following procedure:

* Plot the 250-meter length of target on plotting board using the attitude of the
target.

* Dividethetarget into segments.

* Determine the number of rounds for each segment.

» Determine the mil width of one segment.

* Determine the number of turns required to cover one segment.

» Determine the number of turns between rounds.
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COMPUTER’S RECORD
For use of this form, see FM 23-91. The proponent agency is TRADOC.

ORGANIZATION DATE TIME OBSERVER ID TARGET NUMBER
L Bl Soa TN Dol |cH 0707

M ADJUSTFIRE [ FIRE FOR EFFECT | siFr From: POLAR:
[0 IMMEDIATE SUPPRESSION o RECTON . o DIFECTION: ALTITUDE:

GRID: 038 LRATF [] T / [ maHT DISTANCE:

oTDREcTION: R &/ D O [J aoo /] oror []wP /[ DoWN __

ALTITUDE: 7(2'0 Ouw /Qooww vermcaLanete [ + /[ -
TARGET DESCRIPTION: METHOD OF CONTROL:

VY XED AT 070
METHOD OF ENGAGEMENT: MESSAGE TO OBSERVER:
FDC ORDER INITIAL CHART DATA INITIAL FIRE COMMAND EroTnRs,
MORTAR TO FFE DEFLECTION MORTAR TO FOLLOW ..o
MORTAR TO ADJ DEFLEGTION GORREGTION: SHELL AND FUZE ..covooe oo
METHOD OF ADJ ...... /ﬂa/, ............... I | SO O OO
BASIS FOR CORRECTION RANGE MORTAR TO FIRE ...ooesooseesrssensessens
SHEAF GORREGTION ﬂ,ﬂﬁﬂ VI/ALT CORREGTION:; METHOD OF FIRE oo cereesees e e
SHELL AND FUZE.. L EQ.. /1. AT, o T .
LPROX AN [FE. RANGE CORRECTION: DEFLECTION

METHOD OF FFE........ 3 LR85 ... O+ O- CHARGE
RANGE LATERAL SPREAD......c..ccivserserrn CHARGE/RANGE TIME SETTING....
ZONE AZIMUTH ELEVATION
TIME OF OPENING Fmsﬂ%ﬁ ANGLE T

OBSERVER CORRECTION CHART DATA SUBSEQUENT COMMANDS

DEV | RANGE| TIME DEFL | CHARGE ||MORTAR| METHOD | DEFL | RANGE TIME ELEV

(HEIGHT) (RANGE) || FIRE | FIRE CHARGH  (SETTING)

D A ;‘;’\2";1 2 399 REPLACES DA FORM 2399, 1 OCT 71 WHICH IS OBSOLETE.

Figure 13-1. Example of completed DA Form 2399 for a completed
call for fire and FDC order.
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COMPUTER’S RECORD
For use of this form, see FM 23-91. The proponent agency is TRADOC.

ORGANIZATION DATE TIME OBSERVER ID TARGET NUMBER
Blo oy TN Do/ |Ch 070

[0 AbuusT FIRE [] FIRE FOREFFECT | shier From: POLAR:

[ IMMEDIATE SUPPRESSION or OECTON: ATTUDE: OT DIREGTION: ALTITUDE:

GRID: 17 3 5 @27 Qe /Qresr | DISTANCE:

otomecTon: AP O [J ao0 /] orop [Jve /[ bown

ALTITUDE: 4; 2 Ove /[] pown vermeaLanate [ + /[0 -

TARGET DESCRIPTION: /’Z‘O ;29 )( 5‘0 677‘ 0 7 3 0 METHOD OF CONTROL:

METHOD OF ENGAGEMENT: MESSAGE TO OBSERVER:

FDC ORDER INITIAL CHART DATA INITIAL FIRE COMMAND ErPEnDED

MORTAR TO FFESgc DEFLECTION.......0. 7/ &, MORTAR TO FOLLOW....... 2. ...

MORTAR TO ADJ DEFLECTION CORRECTION: SHELL AND FUZE ...... S E L.

METHOD OF ADJ .. Ou Or

BASIS FOR CORRECTION RANGE MORTAR TO FIRE .......... A,

SHEAF CORRECTION ﬁﬁﬁ/’h VI/ALT CORRECTION: METHOD OF FIRE ... d. 0.

SHELLAND FUzZE 2 EB. L1 ADT [9+/D - 20 3 Ral. Prox. i [FE @

FroX. . FFE. RANGE CORRECTION: DEFLECTION o7 HE

METHOD OF FFE3/Zd5 ......... O+0- o CHARGE =3

RANGE LATERAL SPREAD......ccccorserrrseee CHARGE/RANGE 5. TIME SETTING cvveovvscveresmsersessesssssssneesns

ZONE AZIMUTH A320Q ELEVATON......0. 7 &3

TIME OF OPENING F|REN/R ANGLE T 50

OBSERVER CORRECTION CHART DATA SUBSEQUENT COMMANDS

DEV | RANGE| TIME DEFL | CHARGE ||MORTAR|METHOD | DEFL | RANGE TIME ELEV
(HEIGHT) (RANGE) || FIRE FIRE CHARGE  (SETTING)

420 0960 | 2250 0940 0763|&4€
—~10D 0942 | QeSO 0T /010 @A‘E
=50 | FFE 0963 | 2600 | PRELIRE | JD Tv2avERSE L 64477

DA :IOA:'; 2399 REPLACES DA FORM 2399, 1 OCT 71 WHICH IS OBSOLETE.

Figure 13-2. Example of completed DA Form 2399 for completed

adjustment.
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c. Toplot the target on the plotting board, the computer rotates the azimuth disc until
the target attitude (taken from the call for fire) isindexed. The computer erases dl the plots
except the last plot. After ensuring that the attitude isindexed, the computer divides the total
target areainto segments. These plots represent the starting points for each mortar. The area
between the plots is the area each mortar must cover with fire (Figure 13-3).

125M O asmansnmazize:

[ ]
83,«{ o5 11015 170 £

AREA
TO BE COVERED
250M — 3 = 83M 83pr
PER GUN

Figure 13-3. Plotting of starting points.

d. The target is now divided into three segments. Once the remaining data for one
segment have been determined, the data will apply to al three mortars. Since each segment
of thetarget is 75 meters, if the computer determines the mil width of one segment, the other
two will be the same. The computer can use one of two methods to determine the number
of milsfor one segment.
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(1) Inthe first method, the computer knows the deflection that was used to hit the
No. 3 point. By aigning the No. 2 plot and No. 3 mortar, the computer can determine the
deflection to fire to hit the start point for the No. 2 mortar (Figure 13-4). Subtracting these
two numbers determines the mil width of the segment:

Number 3 plot deflection 2993 mils
Number 2 plot deflection 2942 mils

Mil width of segment 51 mils
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Figure 13-4. Alignment of No. 2 and No. 3 plots.

(2) The second method uses the DCT to determine the mil width of one segment.
The computer enters the DCT at the final chart range that is rounded off to the nearest
100 meters. He goes across the deflection-in-meters line to the closest meters (75) to cover
the segment. The point at which the range line and the deflection line meet is the number
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of milsthat will cover the segment. Each turn of the traversing handwhee! is about 10 mils.
By dividing the mil width of each segment (29) by 10, the computer obtains the total number
of turns to cover the segment (round off to the nearest whole turn):

_2.9 =total turns each segment
10/29.0
20
90
90

e. To compute the number of turns to take between rounds, the computer must know
how many rounds will befired for each segment. Thisinformation isgiven inthe FDC order
(3 rounds). To determine the turns between rounds, the computer divides the total turns by
the interval between rounds (there will always be one less interval than the number of
rounds. 3 rounds = 2 intervals).

1.5 =1 1/2 turns between rounds
2/3.0

2

10

10

Turns between rounds are rounded to the nearest half turn. The number of roundsto fireis
based on the rule: four rounds per 100 meters of target width, or one round per 30 meters.

f. At this point, the computer must determine the deflection and range for each mortar
by aligning each mortar with its start point, completing the subsequent command, and issuing
it to the mortar section. If there is a range change of 25 meters or more, the mortar will
receive its own elevation.

g. Upon completion of the adjustment phase of the mission, the section is given the
command PREPARE TO TRAVERSE RIGHT (LEFT). The gunners then traverse the
mortars all the way in the direction opposite to that given, back off two turns, and await
further instructions (Figure 13-5).
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COMPUTER’S RECORD
For use of this form, see FM 23-91. The proponent agency is TRADOC.

ORGANIZATION DATE ™vE OBSERVER ID TARGET NUMBER
g lo Jag zA/ Do/ | es oror

[0 ApyusTFIRE [ FIRE FOR EFFECT | sHiFT FrOM: POLAR:

] IMMEDIATE SUPPRESSION S Ao o7 DIREGTION: ALTITUDE:

e I8 629 [ et / [] RiGHT DISTANCE:

ororecion: D400 [[Jaoo 7] pror [Jup /[] powN

ALTITUDE: 4;-0 Ove /[ oown vermeaanate [ + /[1 -

DESCRIPTION: F OL:

;A;jD OF ENGAGEMENT:C’I-O CQS-O X 5‘0 ’47" 0 7 -;'O :::::TOC:::RVER:

FDC ORDER INITIAL CHART DATA INITIAL FIRE COMMAND ERoENDED

MORTAR TO FFE........ ge& ............... DEFLECTION...... /&, MORTAR TO FOLLOW...... . € .

MORTAR TO ADJ..ocv T % DEFLECTION CORRECTION: SHELL AND FUZE ...... 77 5@ ............

METHOD OF ADJ ........ //QCL ............... Oc Or

BASIS FOR CORRECTION RANGE MORTAR TO FIRE ......... HDo....

SHEAF CORRECTION Opeﬂ ...... VI/ALT CORRECTION: METHOD OF FIRE ........... /| Rd.....

snew ano Fuze, K€D 1tv ADT T 0- 420 3 Rl ROX I [FE @

FROX..h...EFE. RANGE CORRECTION: DEFLEGTON....... . ZLE HE

METHOD OF FFE 7 Rds O+0- © CHARGE s

RANGE LATERAL SPREAD.....cc.0errcvesnrien CHARGE/RANGE 5. TIME SETTING

ZONE AZIMUTH 2720 ELEVATION..... (2D BT

TIME OF OPENING FIRE..... W/R .......... ANGLE T E 2 S

OBSERVER CORRECTION CHART DATA SUBSEQUENT COMMANDS

DEV | RANGE| TIME DEFL | CHARGE ||MORTAR| METHOD | DEFL | RANGE TIME ELEV
(HEIGHT) (RANGE) || FRE | FIRE CHARGE  (SETTING)

/a0 0960 | 2750 0960 0963|CHE
=00 Db | 2b5D 096> 1010 |@HE
40 | FFE 0963 \2600 | FREFARE TD TRAVERSE RIGHT

Sec | besx | TRAVERSE RIEHT | Turss
%953| 2625 1021
2974 2.6 00 /031 .
Ypo0| 2575 104/ (%eax
D A ;?\;“31 2 399 REPLACES DA FORM 2399, 1 OCT 71 WHICH iS OBSOLETE.

Figure 13-5. Example of a completed DA Form 2399 for a completed

mission.
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13-2. SEARCHING AND ZONE FIRE

An area target having more depth than 50 meters can be covered by mortars by either
elevating or depressing the barrel during the FFE. An area up to 50 meters can be covered
by a section—three mortars firing four rounds on the same el evation and deflection—due to
range and deflection dispersion. Inthe call for fire, the FO sends the size of the target and
attitude since it is more area to cover than a section firing a parallel sheaf can engage. The
FO gives the width and then depth of the attitude of the target. Attitude is the direction
(azimuth) through the long axis of the target.

a. Searching Fire. For the mortar section to effectively engage a target using only
searching fire, the attitude of the target cannot be more than 100 mils difference from the
attitude of the gun section. If the difference is more than 100 mils, the target should be
engaged using a combination of searching and traversing fire, or traversing fire only. When
the section is firing a searching mission, the adjustment phase of the mission is the same as
aregular mission using the base mortar (No. 2) asthe adjusting mortar. The base mortar is
adjusted to center mass of the target.

(1) Upon completion of the adjustment phase of the mission, the computer must
compute the data to cover the target with fire. He must determine the number of rounds to
cover the target, the turns required to cover the target, and the turns between rounds.

(2) With the target area given in the cal for fire, the computer can determine the
number of rounds needed to cover the target. When firing on a target using traversing or
searching fire, the computer uses 4 rounds for every 100 meters of either target width or
depth, or 1 round for every 30 meters. The computer must always consider the number of
rounds on hand and the resupply rate when determining the number of rounds to fire.

EXAMPLE
Assume that the depth of the target is 350 meters. Multiply the even 100's by
4. 4x 3=12. For the remainder of the target depth (50 meters), one round
covers 30 meters, which would add one moreround: 12 + 1 = 13 rounds. At
this point, 20 meters of target isleft. To cover the 20 meters, add one more
round: 13+ 1 = 14 roundsto cover 350 meters).

(3) When determining the number of turns needed to cover the target, the computer
can use one of two methods. If the computer is using the unabridged firing table (all escept
for FT 4.2-K-2), the number of turnsin elevation required for a 100-meter change in range
isgivenin column 4 of Table D (basic data).

EXAMPLE

Assume that the target is 350 meters in depth, the range to the target center of mass
is 2,125 meters (always use chart range), and the firing chargeis 4. To determine
the turns, determine the range to the center of mass of the target (2,125), enter the
firing table at charge 4, range 2,125, and go across to column 4. Four turns are
needed to cover 100 meters. Multiply 4 by 3.5 (rangein hundreds): 4 x 3.5=14
turnsto cover thetarget. The mortars are adjusted to center of mass. To obtain the
range to the far edge (search up), add half the target areato the range to the center
of mass.
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EXAMPLE
The range to the center is 2,125 meters; target area is 100 meters by 350
meters; half of target depth is 350 divided by 2 = 175 meters; and the range
to the far end is 2,300 meters. To search down, start a the near edge and
subtract half the target depth from target center.

(4) Applying the second method, the computer must determine the mil length of the
target by using the firing tables. He usesthe elevation for the far end of the target (adjusting
point) and the elevation to hit the near end of the target:

Range to adjusting point 2,300 meters Elevation 974 mils
Range to near end 1,950 meters Elevation 1128 mils

By subtracting the two elevations, the computer has the mil length of the target:

1128 mils
974 mils
Length of target 154 mils

(5) Each turn of the elevating crank is 10 mils (5 mils for the 120-mm mortar).
Dividing the mil length of the target (154 mils) by 10 gives the computer the total turnsto
cover the target:

_15.4 = 15 tota turnsto cover target.
10/154.0
10
54
50
40

NOTE: Table D (basic data) in all FTs (except for FT 4.2-K-2), column 4, gives the
number of turns per 100 meters difference in range. Data may be used to
determine the total turnsto cover the target.

(6) To compute the number of turnsto take between rounds, the computer must know
how many rounds each mortar will fire. The computer computes this information or finds
itinthe FDC order (14 rounds). To determine the turns between rounds, he divides the total
turns by the intervals between rounds (there will always be one lessinterval than the number
of rounds: 14 rounds = 13 intervals).

~1.15 =1 turn between rounds
13/15.0
13
20
(7) The computer rounds turns to the nearest half turn. The number of roundsto fire
isbased ontherule: four rounds per 100 meters of target depth, or one round per 30 meters.
At this point, the computer has al the information needed to complete the subsequent
command. The command can then be issued to the mortars (Figure 13-6, page 13-10).
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COMPUTER’S RECORD
For use of this form, see FM 23-91. The proponent agency is TRADOC.
ORGANIZATION DATE TIME OBSERVER ID TARGET NUMBER
Bco V29 TN E35  |pLooss”
£ ADuusT FIRE [ FIRE FOR EFFECT | sHiFT FrOM: POLAR:
O IMMEDIATE SUPPRESSION o7 DIREGTION: ALTITUDE: OT DIRECTION: ALTITUDE:
GRID: /4 7 908 [] et 1 ] RiGHT DISTANGE:
OT DIRECTION: & 8490 [Javo /] orop [Jup /[] bowN
ALTITUDE: [due /] pown vermcaLanate [ + /] -
TARGET DESCRIPTION: METHOD OF CONTROL:
Suppty Depor- 100X 350 AT 5400
METHOD OF ENGAGEMENT: 4 MESSAGE TO OBSERVER:
FDC ORDER INITIAL CHART DATA INITIAL FIRE COMMAND EXOENDED
MORTAR TO FFE sec. DEFLECTION 2 T2 MORTAR TO FOLLOW ....... 3. o ...
MORTAR TO ADU....... o . DEFLECTION CORRECTION: SHELL AND FUZE ........ HAED ...
METHOD OF ADJ .......... LRd.... Ou Or
BASIS FOR CORRECTION RANGE.......R.2.00 MORTAR TO FIRE ......oo. 262 ..
SHEAF CORRECTION oo VI/ALT CORRECTION: METHOD OF FIRE...........A. A 2.
SHELL AND FUZE...... A ES O+ IIK 30 LY LAds trv FFE @
RANGE CORRECTION: DEFLECTION F4T2
METHOD OF FFE...... /4 RS O+ O- CHARGE 4
RANGE LATERAL SPREAD......ccocorsersrn CHARGE/RANGE........ 7" TIME SETTING v e cerseersnnserscesseserenn
ZONE AZIMUTH S4Le ELEVATION 2R e o
TIME OF OPENING F|REM//R ANGLE T 450
OBSERVER CORRECTION CHART DATA SUBSEQUENT COMMANDS
DEV | RANGE| TIME DEFL | CHARGE |MORTAR| METHOD | DEFL | RANGE TIME ELEV
(HEIGHT) (RANGE) || FIRE FIRE GHARGE  (SETTING)
£100| =/oo 3534 | 2350 3534 Az50 100)| (@
~100 3552 | Q)75 e 2558 2175 oy 1039 €
. R
760| FFE ||35¥# | 2200 || S€c | itpds| 3544 2395 /e‘DEc: 0923 #S)
Si'ARCNW ~
TakN

D A FORM 2 399 REPLACES DA FORM 2399, 1 OCT 71 WHICH IS OBSOLETE.
MAR 91

Figure 13-6. Example of completed DA Form 2399 for a search mission.
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(8) The only difference between a search UP mission and a search DOWN mission
isthe starting point. Normally, a search mission isfired by searching UP. Thisallowsthe
FO to better observe the effect of the rounds on target as the rounds walk toward him
(Figure 13-7).

T T~
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e T <
f -~ ~ ~ N
4// ~. D AN
<~ N D \
/2 N D N\
//// N SN
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Y NN
e\
\ FYERY €%
SEARCH DOWN

Figure 13-7. Fall of rounds during search mission.

b. ZoneFire. The4.2-inch mortar does not fire a search mission the same as the 120-
mm, 81-mm, 60-mm mortars. It does not have the same elevating characteristics as the other
mortars; therefore, the 4.2-inch mortar uses zone fire when targets have more depth than a
platoon/section can cover when firing a standard sheaf. The 4.2-inch mortar platoon/section
usually fires two standard zones. a 100-meter zone (three rounds for each mortar) for a
platoon-size target, and a 200-meter zone (five rounds for each mortar) for a company-size
target.

NOTE: A larger zone can be covered by firing one round for every 50-meter increase in
the target area.

(1) Establishing the 100-meter zone. Once FO gives the FFE, the computer proceeds
asfollows:

(@) Firing without extension (M329A1). Add and subtract 3/8 charge from the

base command charge. (The base command charge is the command charge in the FFE center
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mass of target.) This gives each mortar three rounds with a different charge on each to cover
the 100-meter zone (Figure 13-8).

50 METERS <€€— .

— CHARGE 10
100 .
METERS -
50 METERS ) ‘“:“\v
] /
A R

\ 4 : ¥R

CHARGE 9 5/8

Figure 13-8. Firing without extension, 100-meter zone.

(b) Firing with extension (M329A1). Add and subtract 4/8 charge from the base
command charge and use three rounds for each mortar.

NOTE: A 3/8charge correction to any charge without extension moves the round about
50 meters at any elevation used. A 4/8 charge correction to any charge with
extension moves the round about 50 meters at any elevation used.

(c) Firingwith M329A2. Add and subtract 2/8 charge from the base command
charge.

(d) Firing the 100-meter zone. Once the mortars are up (rounds set for proper
charges) and the fire command is given, fix the rounds in any sequence—for example, No. 1
fireslong, short, center mass; No. 2 fires center mass, short, long.

(2) Establishing the 200-meter zone. Once the FFE has been given by the FO, the

computer proceeds as follows:

(&) Firing without extension. Add and subtract 3/8 charge from the base
command charge for the rounds on either side of the base round and 6/8 charge for the long
and short round (Figure 13-9).
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A CHARGE 31
50 METERS <— g
CHARGE 30 4/8
50 METERS < A
: T w
o BASE COMMAND CHARGE  lARGE 30
METERS [ T
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50 METERS <— s '
AN
‘ CHARGE 29 4/8
50 METERS < '
v CHARGE 29

4.{
\

Figure 13-9. Firing without extension, 200-meter zone.

(b) Firing with extension. Add and subtract 4/8 charge from the base command
charge for the rounds on either side of the base round and a whole charge for the long and
short rounds.

(c) Firing with M329A2. Add and subtract 2/8 charge from the base command
charge.

(d) Firing the 200-meter zone. Fire the roundsin any sequence.

13-3. ILLUMINATION

[llumination assists friendly forces with light for night operations. The M16/M 19 can be set
up for illumination as any one of the three types of firing charts. Determining firing datais
the same as with any type of mission, only now the FDC uses one of the flank mortars to
adjust the illumination, leaving the base mortar (No. 2) ready to adjust HE. The FO enters
corrections for the illumination rounds in range—deviation not less than 200-meter
corrections, and corrections for height (up/down) not less than 50-meter corrections.

a. Observers. Observerswho are to adjust illumination should be informed when the
81-mm mortars are firing M301A3 illumination rounds. The M301A3 has an HOB of 600
meters, while the M301A1 and M310A2 rounds have 400-meter HOBs. There is a
difference in adjustment procedure. The M301A1 and M301A2 rounds are adjusted to a
ground-level burnout; the M301A3 round should have a burnout 150 to 200 meters above
ground. Thisprocedureis based on the fact that all three of the roundsfall at arate of 6 mps
(Table 13-2, page 13-14).
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RATEOF | BURN TIME FALL BEFORE
ROUNDS | FALL (MPS) | (SECONDS) HOB BURNOUT
(METERS) (METERS)
M301A1 6 60 400 6 X 60 = 360
M301A2 6 60 400 6 X 60 = 360
M301A3 6 60 600 6 X 60 = 360

Table 13-2. Example of adjustment of illumination.

b. Corrections. The ranges in the firing tables are in 50-meter increments. (Rule:
Always round up, such as range 2,525 meters = 2,550 meters, to enter Part Il of the firing
tables.) Correctionsto the HOB are obtained in columns 4 and 5. These corrections are used
to move the round up or down in relation to the HOB line (Figure 13-10 and Figure 13-11,

page 13-16).
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Figure 13-10. Height of burst corrections.

13-15



FM 23-91

¥

HOB LINE
600 METERS
1 2 3 a | s 6 7
CHANGE IN RAN
RANGE FUZE ELEV  FS MAX GE
TO ELEV FOR 50M INCREASE TO
SETTING orD | oo
BURST IN HEIGHT OF BURST cT

M MILS M M
1500 1320 321 -3 0.4 1682 1642
1550 1309 320 -3 0.4 1672 1689
1600 1297 31.9 -3 .0.4 1661 1754
1650 1286 31.8 -4 0.4 1650 1810
1700 1274 31.6 -4 0.4 1638 1866
1750 1263 315 -4 .0.4 1626 1922
1800 1250 31.3 -4 .0.4 1613 1979
1850 1238 31.1 5 0.4 1599 2036
1900 1225 31.0 5 0.4 1584 2093
1950 1212 30.8 -5 0.5 1569 2150
2000 1198 30.6 -6 0.5 1553 2207
2050 1184 30.3 -6 0.5 1536 2265

—

2100 1170 30.1 7 0.5 1517 2324
2150 1155 298 7 0.5 1498 2383
2200 1139 29.6 -8 0.5 1477 2442
2250 1122 29.3 9 0.6 1454 2503
2300 1104 29.0 -10 0.6 1429 2564
2350 1085 28.6 12 0.6 1402 2626
2400 1065 28.2 13 0.7 1372 2690
2450 1042 27.7 16 0.8 1339 2755
2500 1017 27.2 21 .0.9 1300 2824
2550 987 265 -30 1.2 1253 2897
2600 948 25.6 1190 2980

Figure 13-11. Height of burst line 81-mm.
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EXAMPLE

Chart range to the first round fired: 2,525 meters = 2,550 meters to enter the
firing table (FT 81-A1-3).
Optimum charge to use: charge 8
Basic data, columns 1 (Range to Burst), 2 (Elevation) and 3 (Fuze Setting) to
give the basic HOB for 600 meters above the mortar position:

Rangeto Burst = 2,550 meters

Elevation = 1107 mils

Fuze setting = 31.0

c. Adjustments. Theround isfired and the FO sends. ADD TWO ZERO ZERO (200),
UP ONE ZERO ZERO (100). The computed range is now 2,725 = 2,750 (Figure 13-12).
The basic data only give an HOB of 600 meters, but the FO requested an UP 100, meaning
that the round needs more height. To compute this change, the computer must determine
where this round will be in relation to the HOB line: HOB = 600 meters; UP 100 is two
increments above the HOB line. Once the number of increments has been determined, the
computer goes to column 4 (changein elevation for 50-meter increase in HOB) and column
5 (changesin fuze setting for 50-meter increase in HOB), and multiplies the increments times
the correction factors given in these columns.

EXAMPLE
Range to burst 2,750 meters, +2 increments
Column 4 = -14 x 2 increments
(100 mils above HOB) = -28 mils
Column 5 =-0.7 x 2 increments
(100 mils above HOB) = -1.4 seconds

(1) Once the corrections have been determined, apply those to the basic data
(columns 2 and 3) to obtain the firing data for the next round.

EXAMPLE
Basic data: column 2 = 1034 (600 meters HOB)
- 28 mils (correction)
1006 (elevation needed to fire)
column 3= 29.5 (600 meters HOB)
-14 (correction)
28.1 (time set needed to fire)

(2) Assume that the second round is fired and the FO sends. DOWN FIFTY (50).
Note that a range change was not sent, but an HOB correction was sent. Again, determine
the relation to the HOB line and apply the correction factors to the basic data to obtain the
firing data.
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EXAMPLE

Range to burst 2,750 meters, charge 8, down 50.
The computer is now working with one increment above the HOB line.
Increments (relationship to HOB, 600 meters)

1x-14 (column 4) =-14

1x-0.7 (column 5) =-0.7
New data:

1034 mils (basic data) -14 = 1020 mils elevation

29.5 (basic data) -0.7 = 28.8 fuze setting

(3) When the correction is below the HOB line, use the opposite sign of the sign
found in columns 4 and 5 to obtain the same HOB. To compute the correction, assume that
the chart range to burst is 1,550 meters and the optimum chargeis 6. Thefirst round isfired
at an elevation of 1260 mils with afuze setting of 29.0.

(4) The FO sends. DROP TWO ZERO ZERO (200), DOWN ONE FIVE ZERO
(150). Assume that the new rangeis 1,325 meters (= 1,350), and the optimum chargeis 5.

The procedure for determining the increments is the same as with the last example:
600-meter basic HOB, down 150 = 3 increments below the HOB line.

(5) Determining the correcting factors is the same as before, except that when
computing below the HOB line, reverse the signs since columns 4 and 5 are set up for
increasesin HOB.

3 x -8 (column 4) = -24 mils= +24 mils
3x-0.6 (column5) =-1.8sec=+1.8 sec

Determining new firing data is the same as before.
Basic data:
1245 mils (column 2) +24 mils = 1269 mils elevation
25.9 (column 3) +1.8 sec = 27.7 fuze setting

(6) Assume that the second round is fired and the FO sends: DROP TWO ZERO
ZERO (-200), and the new range is 1,150 meters. Note that arange changeis given but not
an HOB correction. When only arange change is sent, only the increments below the HOB
line for the old range must be applied to the new range to keep the HOB correct. To
determine the data, apply the steps as before:

Increments below HOB = 3
Correcting factors: 3 x -5=-15=+15 (sign reversed)
3x-05=-15=+15(sign reversed)
New data: 1309 mils + 15 mils = 1,324 mils elevation
26.6 + 1.5 =28.1 fuze setting
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FT 8I-AI-3 CHARGE
8
CTG, ILLUMINATING, M301A3
FUZE. TIME, MB84Al
1 2 3 4 | s 6 7
RANGE ELEV FUZE CHANGE IN MAX RANGE
T0 SETTING ELEVY | FS ORD 1 {¢]
BURST FOR SOM INCREASE IN INPACT
HEIGHT OF BURST
M MILS MILS M M

1500 1351 34,6 -2 ~0.4 1903 1621
1550 1342 34,5 -2 -0.4 1895 1675
1600 1332 3he4 -2 -0.4 1886 1730
1650 1322 34,3 -3 -0.4 1876 1784
1700 1313 34.2 -3 -0.4 1866 1839
1750 1303 34.1 -3 -0.4 1856 1894
1800 1293 34.0 -3 ~0.4 1845 1949
1850 1282 33.8 -3 -0.4 1834 2004
1900 1272 33.7 -3 -0.4 1822 2060
1950 1261 33.6 -3 —0.4 1809 2115
2000 1250 33.4 -4 -0.4 1796 2171
2050 1239 33.3 -4 ~0.4 1782 2226
2100 1227 33.1 -4 -0.4 1768 2282
2150 1216 32.9 -4 -0.4 1753 2338
2200 1204 32.7 -5 -0.4 1737 2395
2250 1191 32.5 -5 -0.4 1720 2451
2300 1179 32.3 -5 -0.5 1703 2508
2350 1165 32.1 -6 -0.5 1684 2565
2400 1152 31.9 -6 ~0.5 1664 2623
2450 1137 31.6 -7 -0.5 1643 2681
2500 1123 31.3 -7 -0.5 1621 2739
2550 1107 31.0 -8 -0.5 1597 2798
2600 1091 30.7 -9 -0.6 1571 2858
2650 1073 30.4 -10 -0.6 1543 2919
2700 1054 30.0 -12 ~0.6 1512 2981
2750 1034 29.5 ~14 -0.7 1478 3045
2800 1011 29.0 -17 -0.8 1439 3110
2850 985 28.4 -22 ~1.0 1394 3179
2900 953 27.6 -34 -1.3 1337 3253
2950 907 26.5 1254 3342

Figure 13-12. FT 81-A1-3, charge 8, used in determination of
location of round in relation to the height of burst.
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