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1. SCOPE. This-POP provides procedures for determining the field of fire (the
area which a weapon or group of weapons can cover effectively with fire from a
given position) for vehicle-mounted primary and secondary armament, This in~
cludes maximum elevation and depression anglee at all traverse positions; maxinum
traverse angles or provisions for continuous traverse; and minimum range of anti-
personnel fire at all positions of traverse,

Ticld of fire ieg an important factor in determining the effectiveness of combat
vehicles. Field of fire is restricted by such factors as mechanical interference
and 1limits of gun movement; limitations of physical movement of the operator in
using available field of fire; zones of firing interference where line of fire
intersects the vehicle; and suitability of limit switches, firing interrupters,
and avtumatic devices to divert the gur fron interference areas. p{}xﬁb/él )

2.1 Facilities.
ITEM REQUIREMENT

Turning circle Large diameter with 10° intervals
on circular periphery)

Feed chutes

Anmunition boxes “Accession For

Dummy smmunition e

Ejection heads and chutes ?$§2 TiFA&I Eg
Spent cartridge and link containers o B
Sights and mounts Unannounced ]
Aotenna masts Justiticution___
Canvas mantlet covers ]
Ry —
*This TOP supersedes MIP 3~2-813 dated 20 April 19¢6. Distribution/

. . . ] .. Avallarility Lodcs
Approved for public release; distribution unlimited. —“'>IA«~11 oudfor ]
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22 Marcli 1985 T0P 3-2-813

2,2 Ingtrumentation.

MAXIMUM PERMISSTBLE
ITEM ERROR OF MEASUREMENT*

Gunner's quadrant +0.4 mil
Azimuth indicator
Boresight kits

3. REQUIRED TEST CONDITIONS.

a. Using a level test area such as a large diameter coacrete turning circle,
mark radial lines fi'om a center point to markers spaced at 10° intervals on the
circular periphery.

b. Mount all prima:y and secondary armament together with dummy ammunition,
camunition boxes, feed chutes, ejection heads and chutes, spent cartridge and
link containers, sights and sight mounts, Secure any stowage items on the ex-
terior of the vehicle that might intexrfere with gun movement, the operator, or
the line of fire., Mount antenna masts and canvas mantlet covers (dust shields),

¢, Plate the vehicle with the gun’s traverse center of zotation over tkLe
center of the turning circle so that the gun is at a 0° reference azimuth and
points directly at a 0° reference marker on the turning circle., Lock the pintle
of ring mounts so that the center of the ring becomes the center of rotation,

d. Ensure that manual and power gun control systems operate properly and
that limit switches are properly adjusted.

e. Remove the firing mechanism from the main gun to permit sighting through
the firing pin hole. Define the bore centerline at the muzzle by taping two im-
tersecting threads across the boresight witness marks, For machine guns, either

use a boresight kit or remove the backplate and bolt in order to sight the
barrel.

4. TEST PROCEDURES.

4.1 Gun Traverse Test. Determine gun traverse angles at full elevation and
depression for weapons 20 mm and larger by the following procedures:

a. Place the gun at maximum allowible elevaticn by manual cortrol. Measure
the angle with a gunner's quadrant. Record items that prevent furtucr elevation,
If the item involved is & mechanical elevation stop, determine the additioual
elevation angle that can be obteined by its removal. When the limiting factor is
mechanical interference, determine if a mechanical stop is required to protect
the interfering componeut of the gun.

b. Traverse the gun through 360° or the maximum possible angle. Record any
change in the maximum elevation, idevtify the poirts of mechanical elevation in-
terference, and the travevse angles through which interference occurs. Record
the location, elevation, and traverse angles through which interfezcnce with the

*Values can be assumed to represent +2SD; thus, the stated tolerances should not
be exceeded in more thaun 1 measuvement of 20,
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22 March 1985 TOP 3-2-813

line of sight occurs and the vehicle components that would be struck by
projectiles and the reduction of available angles caused by restraint of body
movement of the crew. Observe limitations upon loading the weapon when it is at
maximum elevation (see Figure 1).

c. Depress the gun and note any tendency to stick or bind as it departs
from maximum elevation.

d. Place the gun at maximum allowable depression by manual control.
Measure the angle with a gunner's quadrant. Record items that prevent further
depression. If the item inveolved is a mechanical depression stop, determine the
additional depression angle that can be obtained by its removal. When the limit-
ing factor is mechanical interference, determine if a mechanical stop is required
to protect the interfering component of the gun.

e. Traverse the gun thrcough 360° or the maximum possible angle. Record any
change in the maximum depression, identify the points of mechanical depression
interference, and the traverse angles through which interference occurs. Record
the location, depression, and traverse angles through which interference with the
line of sight occurs and the vehicle components that would be struck by projec-—
tiles and the reduction of available angles caused by restraint of body movement
of the crew. Observe limitations upon loading the weapon when it is at maximum
depression (see Figure 1).

f. Elevate the gun and note any tendency to stick or bind as it departs
from maximum depression.

g. Observe whether electrical or hydraulic connections limit the ability of
the gun to traverse 360°.

h. Conduct procedures a through f above for guns with limited traverse.
Record the maximum traverse available. Angles of traverse shall be meazured by
using the radial reference markers on the turning circle. An azimuth indicator
can be used to determine traverse angles for rotating turrets.

i. Place the gun at full elevation by power contrcl. Measure the- elevation
angle.

j. Place the gun at full depression by power control. Measure the depres-
sion angle.

k. Determine the adequacy and performance of limit switches, when ap-
plicable, to prevent driving the gun to its mechanical limit by the following
method: '

(1) Drive the gun from a depressed position at maximum power elevation
rate into its maximum elevation poeitionm.

(2) Drive the gun from an elevsted position at maximum power depression
rate into its maximum depression position.

Reproduced From
’ Best Available copy




(3]
@
]
o .
1 ]
~ )
R (%] MoV 8v3H L4337 2 O
S - 35IMXND0T0HILRNOD) ACOE STIAIMS NVW %530 uvay ‘9 2
*53INNID GILVES 'NOILISOd WONWiIXWYA "l MOVH HVIH LHOW G
{006 = ISIMND0TD) AQCH SIIAINMS WIVH 1004 LHOW HLA NNS INIHITH 1437 ¢ =4
« NV 'U3INNND CILV3S ‘NOILISOd WAMIXYW O 3903 NI30 LNOHA - LHOIY '€ 4 mau._.oz JH3HM m
; i - ‘3z 1d39X3 NNS 3NIHOVA ,
.A ENGILVLINI SNILVE3d0 LNOUid SITVIiH3A -1IA0KS 2 v uuomm rz0m 3
| HOLYH SHIAING 6 3IN3NIINILNI 3¥i4 40 3NN HAM NINVL SONIQV3Y TIv2 8
f NOVH ANQYZ 1431 '8 dOLS MNG ¥10dND i 133HS v1v0 3351
! .
sHINIYIINIING WOINYHIIN :JLON &
ISIMMNI0TID S33u030 - NOUISOd 3SHIAVHL m..
.09¢ $2¢ 262 252 174 oa et got 2L 9¢ o 4
Lr- Vel
r~
L -
" I &
Hd3Q XYW o0l03B1 g
‘\ 5
*33dS "NIN 'dd30 »5!- - ﬂ __l.u ,
_Ilnli/llll-ll s amnd ' omee ) .I.\\.Il-nlnl\\lalll - L - I.ljnlllln—ml -._.|.— M.u- <
N 6 A 15 9 S v e B mod
5 : :
INOH3S 37NH3A =
o W W
, W Fe]
(NOIiV10Y 3SIMXNCONDY " -
i
i 3d1d OL JIBVHVAY V38V SHL ol 3 et
ord
S w
o) J -_.u, wt
. S~
.Hl 0345 AVYW AT 09 =3
pome e— | — il]l'llilﬂlllll'llll b el e pem  CEgh AR pad
S~A313 KVW L0609 2
[
—_—t N WIS fo]:]
(751 - -
& ! —
o | R §
— I PR [J]
....... - 5
S %
1 o
a [
=
~
(3]
. - Lo ERERE ! IR . | - ARy Y RN oy




TeE—

L1 ¢ e - W bl
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4.2 Minimum Ranges of Fire. Determine these for weapons usually less than 20 mm
by the follewing procedures:

a. Place the gun at full depression, aimed over the bow of the vehicle at
the same reference 0° traverse.

b. Sight through the gun bore while an assistant outside the vel.cle marks

with chalk the point where the projected bore centerline imterasects the surface
of the turning circle.

¢, Traverse the gun through 360°, Tae projected bore will definc a cir-
cular path concentric with the turning circle except when inter.erence with gun
movement or obstructione in the line of five occur. When poseible, elevate the
gun to clear an interference.

d, Define the appropriate projected points of interference with chalk marks
on the turning circle. When the gun elevation cauies its projectior to be too
far from the center of the turning circle for conven.ent measurement, measure and
record the gun angle with a gunner's quadrart. The interference zone projections
usually result in radial lines and arc of ccaocentric circles. NOTE: The (halk
marks on the turning circle and, when required, the gunner's quadrant measur2-
ments form polar coordinates of the minimum ranges of fie.

e. Transfer the interference points to pola: greph paper by measuring the
horizontal distance of each point from the center of the turniny circle, and by
measuring the azimuth of each point to the nearest degree.

f. Reposition the vehicle for each gun with gun's center of traverse placed
over the center of the turning circle. Typical results are shown in Figures Z
and 3. NOTE: The vehicle sele“t=d to demonstrate typical results wes chosen be-
cause of its varied assortment of vehicle obstructions. M st direct-fire wecpot
systems are equipped with either electriczl or mechanical gun stops that ensult
the weapon's clearing all vehicle obstructic:s. Under these conditioms, limit
switches and stops shall be checked for compatibility with the particular
vehicle,

5. DATA REQUIRED.

5.1 Gun Traverse Test.

5.1.1 Elevation check. Record the following:
a. Maximum elevation angle
b, Items that prevent further elevation

¢. Maximum elevation angle obtainable with mechanical stop removed, when
applicable

d. Requirement of mechanical stop

e. Changes in maximum alloweble elevation angle for continuous or limited
traverse guns, and traverse angle location
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22 March 1985 TOP 3-2-813
f. Location, elevation, and traverse angles in which:

(1) Interference with line of sight and the vehicle components that
would be struck by projectiles

(2) Ruduction of available angles caused by crew movement restraints
g. Loading limitations with weapon at maximum elevation
h. ™endeucy of gun to stick or bind when depressed
5.1,2 Depression check., Record the following:
a. Maximum depression angle
b. Items that prevent further depression

¢. Maximum depreseion angle obtainable with mechanicai stop removed, when
applicable

d. Requirement of mechanical stop

e, Changes in maximum allowable depression &ngle for continuous or limited
truverse gunsg, and traverse angle location

f., location, depression, and traverse an

(1) Interferemce with 1line of sight and the vehicle compovents that
would be struck by projectiles

(2) Reduction of available angles caused by crew movement restraints
g. Loading limitations with weapon at maximum depression
h, Tendency of gun to stick or bind when elevated
5.1.3 Power Elevation/Depression Check. Record the rollowing:
a, Maximum elevation angle
b. Maximum depressior angle
c. Adequacy and performance of limit switches
5.1.4 Record electrical or hydraulic connection interference.
5.2 Minimum Ranges of Fire. Record, when applicable, the gunner's quadrant

readings. Record turning circle chalk marks and, when applicable, the gunner's
quadrant readings on polar coordinate paper.

6, DATA PRESENTATION. Plot suvitable representation of the complete field of
fire for each gun, and note thereon all limitations of the possible firing areas,
as suggested by Figures 1 through 3, In reporting results, qualify all
limitations and interference =zones as to necessity for redesigning vehicle
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22 March 1985 ToP 3-2-813

components or requirement for safety devices. Compare the results with known

ﬁ wilitary characteristics of the weapon being tested.

|Recommer ded changes of this publication should be forwarded|
Ito Commander, US Army Test and Evaluation Command, ATTN:|
|IAMSTE-AD-M, Aberdeen Proving Ground, MD 21005-5055. Tech-|
Inical information can be obtained from the preparingl
lactivity: Commander, US Army Combat Systems Test Activity, |
|ATTN: STECS-AD-A, Aberdeen Proving Ground, MD 21005-5059. |
|Additional copies are available from the Defense Technicall
|Information Center, Cameron Station, Alexandria, vAl
122304-6145., This document is jdentified by the accession]|
|number (AD No,) printed on_the first page. e |
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Figure 2. Plot of minimum ranges of fire for primary weapon.
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