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PART ONE
MECHANICAL TRAINING AND CREW TRAINING

CHAPTER 1
INTRODUCTION

Section |,

1. Purpose and Scops

@. This manual is & guide for training on the
Browning machinegun, ¢eliber 50 HB, M2, It pro-
vides s sound and detailed basis for the conduct of
training, to include mechanical and erew training,
techniques of fire, employment, end lsyout and
operation of machinegun ranges and courses of
fire. Information in this manusl] ia presented In &
logical pequence from the basie to the more com-
plex phases of Instruction. All instructon can be
given aither on the range or in tha vieinity (con-
current training stationa).

b. The material contained hersin .is applicable
without medification to nuclear and conventional
warfare,

¢. Usera of this manusal are encooraged to sub-
mit recommended changes or comments to ims
prove the manuoal. Comments should be keyed to
the specific page, paragraph, and line of the taxi
in which the change is recommended. Reasons will
be provided for sach comment to nsure under-
standing and eomplete evaluatlon. Comments

Section I,

3. Principles of Operation

The Browning machinegun, callber .50 HB, M2
is a beh-fed, recoli-operated, air-cooled, crew-op-
erated machinegun, The gun i capable of single-
shot, as well as sutomatic fire (fig 1),

a. Belt Feed. By repositioning some of the com-
ponent parts, the gun ia capable of alternats feed
(emmunition can be fed into the weapon from the
right or the left aide of tha receiver); however,
the infentry uses only left pide feed. A disinte.
grating metallic link belt s used in feeding.

AL 387LA
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should be prepared using DA Form 2028 (Recom-
mended Changes 1o Publicatlona) and forwarded
direct to the Commandant, US Army Infantry
School, Fort Benning, Georgia 31805,

2. Roles of tha Machinegun

& The machinagun supports the infantrymen in
both the sttack end defense. It provides the rifle-
man with ths heavy voluma of ciose, accurate, and
continuous fire necessary to accomplish his mis-
sion in the attack. The long range, closs defensive,
and final protective firea deliversd by this gun
form an {ntegral part of the unit's defensive fives.

b. The caliber .50 machinegun is also used to;

{1) Provide protection for motor movemeants,
vehicla parks, and train hivouacs,

(2) Defend against low-flying hostile air-
craft,
(8) Destroy Hghtly armored vehicles.

(4) Reconnaissance by fire on suspected
enemy positiona.

DESCRIPTION

b, Recoll Operation. The foree for recoll opera-
tion is furnished by expanding powder gases
which are controlled by warious springs, cams,

.and lsvers.

o, Afr Cooling. Maximum surface of the barrel
and receiver ars exposad to permit alr cooling.
Perforations in the barrel smupport allow alr to
circulate around the breach end of the barrel and
help in cooling the parts. The heavy barrel is used
to retard early overheating,



BARREL SUFFORT

RECEIYER

BARREL GROUFP

TRIPOD MOUNMT, M2

TRAYERSING & ELEYATING MECHANISM
Figure 1. Browning mochinegun, cal .50 HB,

M2 on tripod mount, M2.

7 RANGE IN YARDS AND MILS

ELEYATING SCREW KHOB

- DEFLECTION IN MILS

| SN .

WINDAGE KHOBR 'ri™

L

Figure g, Leaf type reor sight.
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4. Sights

The gun has a leaf-type rear sight, graduated in
both yards and mils for ranges from 100 to 2,600
yards, and from 0 to 62 mils. A windage knob
permits deflection changes of 5 mils right or left
of center (fig 2). The front sight is a semi-fixed
blade type with cover (fig 3).

5. General Data

Weight of receiver group --—--——-———_60 Ib.
Weight of barrel __ e m——— 24 lb. {mpprox.)
Weight of tripod mount M8
{w/traversing and elevating mech-
anism and pintle w/bolt) . _____ _44 1b.
Totel weight of gun, complete, on
tripod mount, M3 _________________128 Tb. (approx.}

Meaximuom range (M2 ball) __ 8800 meters (spprox.)
Maximum effective range --_1,880 meters

Rates of fire:

Sustained oo ——__ 40 rd. or leas per min.
Rapld _____________————___40 rd. or more per min.
Cyelie rate of fire e _450-550 rd. per min.
Muzzle velocity (M2 ball) __.3,060 ft per sec (2,080 mph)
Length of gun, overall ______ 66 in. (approx.)}

Length of barrel e 45 in.

AGO BS1A

Figure 8. Front gight, cover, and blade.



CHAPTER 2
DISASSEMBLY AND ASSEMBLY

Section |.

&, General

a, Types of Discssembly and Aagembly. The two
claapifications of disasaembly and assembly are:

{1) General disaszembly and cssembly. Re-
moving and replacing major groups and assem-
blies of the gun.

12} Detailed disassembly and wssembly. Re-

7. Procadure

General disassembly consists of removing the
major groups and assemblies for Inspection or
cleaning,

a, Clearing the Gun. Before disassembly can be
conducted, the gun must be cleared as prescribed
in paragraph 16.

b. Barrel group. Turn the cover latch and raise
the cover group (fig 4). Grasp the retracting elide
handle with the right hand, paim up, and pull the
recolling parts to the rear until the lug on the
barrel locking spring alines with the 3%-inch hole
in the right sideplate of the receiver {just below
the feedway exit). The barrel can be turned only
when the lug iz alined with the 84-inch hole. Place
the amallest loop of & eallber .50 link, or auitable
spacer, between the trunnion block and the barrel
extension {fig 5 and 8), This holds the barrel lock-
ing spring lug alined with the &4-inch hole in the
right sideplate. Unacrew the barrel from the re-
caiver (fiz 7). Be careful not to damage the
threads or barrel locking notches when aetting the
barrel down. Pull back slightly on the retracting
alide handle and remove the link or apacer from
the receiver.

¢, Baskplate Group. Insure that the boit laich
relsase 12 in the up posstion, 1ree of the bolt latch
releape lock. If it 1a not, push down on the bolt
latch release and turn tha buffer tube slesve to the
right to frea it (fig 8). The bolt must be forward

|

INTRODUCTION

moving and replacing all component parts of each
major group and sssembly,

b, Changing Ports. When time is critical and a
major group or assembly iz available, a broken
part can be replaced by aubatituting a eompleta
group or assembly containing the part. When a
major group or assembly within the recelver is
replaced, headspace and timing must be set.

GENERAL DISASSEMBLY

before the backplate iz removed, If the bolt is to
the rear, push down on the boit latch release al-
lowing the bolt to go forward.

Caution. Care must be taken to preveni the bolt
from slamming forward with the barrel removed.

Use the retracting slide handle to ease the bolt
forward after the bolt lateh ia released. The hack.
plate latch lock and latch are below the buffer
tubae, Pull out on the lock and up on the latch;
remove the backplate by Lifting it atralght up (fig
9).

d. Driving Spring Rod Aszembly. The inner and
outer driving springs and driving spring rod are
located ineide the receiver next to the right aide-.
plate (fig 10). Push in on the head of the driving
apring rod and push to the left to remove the
driving spring rod retaining pin from its seat in
the right sideplate, Pull the driving spring assem-
bly to the rear and out of the recaiver.

Caution. Never attempt to cock the gun while
the backpiate is off and the driving spring assem-
bly is in place. If the hackplate is off and the
driving spring assembly ia compreased, the reiain-
ing pin on the driving spring rod can slip from ita
seat in the sideplate and ecould ceuse serious inju-
ries to anyone behind the gun.

¢. Boli Stud, Grasp the retracting slide handle
and give it & quick jerk, fresing the bolt from the
barrel extension. Aline the shoulder on the bolt
stiyd with the clearance hole in the bolt slot on the
rght sideplate, and remove the bolt atud (fig 11).

AG0 Mol



COVER LATCH

COYER GROUP

RETRACTING SLIDE HANDLE

Figure §. Rairing the cover.
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SMALLEST LOOP
CAL. .50 LINK

EXTRACTOR

—

RIGHT SIDEFLATE

PALM UP

BARREL LOCKING SPRING LUG
ALIGNED WITH 3/8 INCH HOLE

Figure §. Alining the lug on the borrel locking spring with
the 34-inch hole in the right side plate.
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RUNNION BLOCK

Figure 6. The smallest loop of the cal .50 link 18 used in alining the barrel
locking apring lug with the 3% -inch hole in the right sideplats,
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Figure 7. ERemoving the barrel.
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TRIGGER

BOLT LATCH RELEASE

Y
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F
Figure 8. Bolt latch release frea of tha bolt latch release look.

BUFFER TUBE SLEEVE

OLT LATCH RELEASE LOCK
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Figure 3.
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Removing the backplate.
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Driving spring rod assembly.
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SHOULDER

Figure 11,

Removing the bolt stud.
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Figure 12.

Freeing the bolt.
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Figure 158. Removing the boit from the receiver.
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Figure 14.

Removing barrel buffer group and barrel extension group.




BARREL EXTENSION GROUP

BARREL BUFFER BODY GROUP

Figure 15. Separating the groups,

ey

BARREL DUFFER ASSEmMBLY

ol

CROLS GROQYE N THE Pry TON 50D

BAKREL BUFFEE 30pY GROUF

Figure 16. Separating the barrel buffer aesembly from the barrel buffer body group.
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BACKPLATE ASSEMBLY
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Figure 17. Major groups.
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BARREL BUFFER GUIDE

BARREL BUFFER SPRING GUIDE KEY

Figure 18. Removing the barrel buffer assembly.

Figure 19. Replacing the barrel buffer asesmbly.

Note, If the bolt is accidentally moved all the way to
the rear, the bolt latch will engage in the bolt latch
notches in the top of the bolt. If this occurs, raise the bolt

18

lateh (left of the trigger lever) and push the bolt forward
to aline the belt stud with clearance hole (fig 12).

f. Bolt Group. After freeing the bolt, slide it to
the rear and out of receiver (fiz 13). Place the
bolt down on its right side (with the extractor

arm up), so that the extractor will not fall from
the bolt.

g. Barrel Buffer Group and Barrel Extension
Group. Insert the drift of a combination tool, or
other pointed instrument, through the hole in the
lower rear corner of the right sideplate. Push in
on the barrel buffer body lock. At the same time,
Place one hand in the receiver and push the barrel
extension group and barrel buffer group to the
rear (fig 14). Remove the barrel buffer group and
barrel extension group from the receiver. Sepa-
rate the two groups by pushing forward on the
tips of the accelerator (fig 15).

h. Barrel Buffer Assembly. Pull the barrel
buffer assembly from the rear of the barrel buffer
body group. The barrel buffer assembly will not
be disassembled (fig 16). This completes general
disassembly (fig 17).

AGD 34814



Section Il

8. Procedure

To assemble the gun, replace the groups and as-
semblies {in reverse order of removal in disas-

sembly ).

a. Barrel Buffer Assembly and Barrel Buffer
Body Grouwp. Replace the barrel buffer assembly
in the barrel buffer body group, with the key on
the spring guide to the right. Thia key must fit in
its slot in the right side of the barrel buffer body.
Turn the barrel buffer tube until the screwdriver
alot (in the rear of the tube) is vertical, the arrow
pointing to the right. The stud on the tube lock
will now engage the serrations in the barrel buffer
tube, to keep the tube from turning. Push the
barrel buffer assembly fully forward (fig 18 and
19).

b, Barrel Buffer Group and Barrel Extension
Growp. To join the two groups together, hold the
barrel buffer group in the right hand, with the
index finger supporting the accelerator. Join the
noteh on the shank of the barrel extension group

. I’ o .
CETeRATER TP T,

e S EEE—

GENERAL ASSEMBLY

with the cross-groove in the piston rod of the
barrel buffer assembly, At the same time, aline
the breech lock depressors with their guideways
in the sidea of the barrel extension, insuring that
the tips of the accelerator are against the rear end
of the barrel extension (claws apainst the shank)
(fig 20). Push the groups together. As the acceler-
ator rotates to the rear, press down on its tips to
insure positive locking of groups. Place the groups
in the receiver, and push them forward until the
barrel buffer body spring lock snaps into position,
VWhen the parts are properly locked in place, the
barrel bufTer tube should protrude about 115-
inches from the rear of the barrel buffer body

group.

¢. Bolt, Place the bolt in the receiver, with the
top of the cocking lever forward and the extractor
down (fig 21). Push the bolt forward into the
receiver. As the front end of the bolt approaches
the tips of the accelerator, look in the sideplate of
the receiver, press down on the rear end of the
bolt to insure the front end of the bolt clears the

r_,,_- . -

5y kT

.r—'
£

=

Figure 20. Jotning the barrel extension group and barrel buffer group.

AGD B481A
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EXTRACTOR

BARREL BUFFER TUBE

Figure 21. Replacing the bolt.

AGO 34914



AGD MRLA

Figure 22,

Bolt clearing the accelerator tips.
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Figure 23. Returning the barrel extengion, barral buffer, and bolt groups together,
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_BACKPLATE L um:ﬂ wgﬂ_._
Figure 24.

Replacing the backplate group.
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BACKPLATE LATCH
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accelerator tipa (fig 22), Raise the rear of the bolt
and continue to push the bolt forward until the
bolt lateh engages the notches in the top of the
receiver.

Note. The bartel extension, barrel buffar, and holt
groups may be assembled mnd returnsd to the receiver
together (fg 23).

d. Belt Stud, Aline the stud hole in the holt with
the clearance hole and replace the bolt stud, insur-
ing that the shoulder of the stud is Inslde the
sideplate.

é. Driving Spring Group. Press up on the bolt
latch and push the bolt all the way forward by
pushing on the bolt stud only. Place the end of the
driving apring rod in it hole in the rear of the
bolt, and push forward on the driving spring
group and the barrel buffer tube, Press in and to
the right on the hesd of the driving spring rod
and plece the retaining pin in its seat in the right
sideplate.

Note. At this tims, the barrel bufer tube should be
complately inside the receiver. If not, the barrel buffar

body apring is not properly seated.

I Backplate Group, Hold the backplate with the
lateh down end the trigger up: place the backplate
guides in their guideways. Hold out on the latche
lock and tap the backplate into porsition until the
latch anaps into place (fig 24). Release the latch
lock, and pull up on the backplate group to insure
it is firmly seated,

g- Barrel. Pull the retracting slide handle to the
rear until the lug on the barrel locking spring ia
vialble through the 84-inch hole in the right side-
plate. Place the smallest loop of & caliber .50 link,
or puitable spacer, between the trunnion bleck and
the barrel extension. Screw the barrel all the way
into the barrel extension ; then unscrew the barrel
two notehes. Remove the link and close the cover.
This completes general assembly.

Section [V. DETAILED DISASSEMBLY AND ASSEMBLY

¢. Géaneral

To replace damaged or broken parts within major
groups or asaemblies, & knowledge of detailed dis-
assembly and assembly is required. Detajled die-
asagembly and assembly involves the bolt, barrel
buffer, barrel extansion, cover, recelver, and back-

plate groaps.

a. Bolt Group (fig £25).
(1} Disaszembly.

(a) Eaztracior. Rotate the extractor up-
ward, and remove it from the bolt, freeing the
bolt awiteh. The ejector and ejector spring are not
disassembled from the extractor (fig 28).

(&) Bolt switoh and bolt swditch stud. Lift
out the bolt awiich and pull out the bolt switch
stud (fig 27), On some models, the olt awitch
stud may be ptaked, 80 that it cannot be removed,

(¢} Cocking lever pin and cocking lever.
Rotate the top of the cocking lever toward the
rear of the bolt and remove the cocking laver pin.
Lift out the cocking lever, NOTE : The rounded
nose of the cocking lever is down and to the rear
of the bolt {fig 28).

(d) Sear stop and pin.

Note. Bafore removing the sanr stop sud pin, {on some
models, the secalerator stop and lock) prass down on the
top of the sear to relanse the firing pin.

Use the thin end of the cocking lever to pry the
sear atop {accelerator stop lock) out of ite groove
in the bolt, and into the center recess {fig 29 and

24

80). Turn the bolt over and drift the sear atop pin
free from engagement with the firing pin spring
{shake out the accelerator stop lock) {fig 81 a&nd
82). Turty the bolt over and lift the sear stop and
pin from the bolt (drift out the accelerator atop)
(fig 33 and 84). If the pin does not come out
freely, place the thin end of the cocking lever
under the sear atop, againgt the pin, and pry it
out of the holt.

(8) Sear slide, Press down on the sear and
withdraw the sear slide. Withdraw the aquare end
first (fig B5).

(f) Seur and sear spring. To prevent loes
of the sear spring, insert the thin end of the
cocking lever between the coils of the sear spring.
Lift out the sear and remove the sear spring.
Leave the spring on the cocking lever (fig 38).

(g} Firing pin exlension assembly and
firing pin. Raise the front end of the bolt and
allow the firing pin extension assembly and firing
pin to fall into your hand (fig 37). Separate the
firing pin from itz extension. Thiz completes de-
tailed dissssembly of the holt (fig 88 and 39).

(2) Asgembly

() Firing pin and extengion aagembly. En-
gege the rear end of the firing pin in its peating
groove in the front end of the firing pin extension
aagembly. Insert the firing pin and extension ae-
aembly in the bolt, striker firat, aear notch down
{fig 40). Push the extension assembly into the
bolt, and tilt the front end down until the atriker

AGC 3NLA
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B ERING B
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Figure 25. Bolt group, exploded view.
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EXTRACTOR

_EXTRACTOR ARM

Figure 28. Removing the extrootor.
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BOLT SWITCH

Figure 27. Eemoving the bolt switeh and bolt switeh gtud.

protrudes through its aperture in the face of the
bolt.

(b) Sear spring and sear. With the sear
spring still wedged on the cocking lever, replace
the spring, and insert the sear in its slot—stud
up, and notch to the front. Make sure the sear
spring is properly seated in its recess in the bolt,
and the bottom of the sear (fig 36).

(e) Sear slide. Press down on the sear and
replace the sear slide in its guideways. The slide
may be inserted from either side, unless the gun is
to be fired by the sideplate trigger. In that case.
the square end must be to the left (fig 35).

(d) Sear pin and stop. Replace the sear
stop and pin (accelerator stop and lock). Press
down on the head of the pin {base of the accelera-
tor stop) to force it in place (fig 41) ; swing the
sear stop into ita groove in the bolt.

(e) Coeking lever and pin. Replace the
cocking lever. the rounded nose down and to the
rear; the top of the cocking lever to the rear.
Replace the cocking lever pin from the left side of
the bolt. To test for correct assembly, cock the
firing pin by rotating the top of the cocking lever
toward the front of the bolt; then rotate it to the
rear and depress the sear. This should release the
firing pin.

{f) Bolt switch stud and bolt switeh. Re-

AGO MILA

place the bolt switch stud with the small end up.
Place the bolt awitch over the bolt switeh stud, so
that the groove marked “L" is continuous from
the left-hand feed (fig 42). (The wider portion of
the bolt switch will be to the front.) =

(g) Extractor. With the extractor arm ver-
tical, replace the extractor stud in the extractor
pivot hole of the bolt. Rotate the extractor for-
ward ; insure that the collar is engaged in its slot
in the bolt (fig 43).

b. Barrel Buffer Body Group (Fig 44).
(1) Disassembly.

(a) Barrel buffer tube lock assembly. Turn
the barrel buffer body group upside down. Pry up
on the barrel buffer tube lock latch, to disengage
the latch before moving the lock body to the rear.
Pry up the latch end of the assembly, so that the
lug will clear the barrel buffer body. At the same
time, press down on the front of the lock body to
keep it from springing out. Turn the accelerator
back to push the barrel buffer tube lock assembly
out of its slot (fizg 45 and 46).

(6) Barrel buffer body spring lock. In most
cases, the barrel buffer body spring lock is staked
and will not be removed.

(e) Accelerator pin and accelerator. Drift
the accelerator pin out and remove the accelera-
tor. This completes detailed disassembly of the
barrel buffer body group.

(2) Assembly.

(a) Accelerator and accelerator pin. Re-
place the accelerator with the tips up and the
claws to the rear. Replace the accelerator pin so
that the ends are flush with the sides of the barrel
buffer body group.

(b} Barrel bufer tube lock assembly. Turn
the barrel buffer body upside down. Hold the as-
sembly against the barrel buffer bedy, lug down.
With the thumb of one hand, press the forward
winged part into the circular opening in the slot.
With the other hand, raise the rear of the assem-
bly enough to lift the lug over the buffer body.
Push the assembly forward until the rear winged
part {barrel buffer tube lock latch) snaps into the
circular opening in the slot (fig 47). This com-
pletes assembly of the barrel buffer body group.

¢. Barrel Extension Group.
(1) Disassembly (fig 48 and 49).

(a) Breech lockpin and breech lock. Drift
the lockpin out and remove the breech lock from
the bottom of the barrel extension group. The top
of the breech lock may have a wide, single-beveled
edge, or a double-beveled edge. In earlier models,
the top may be flat (fig 50); the newer models

27



cocKING LEVER

Figure 28. Removing the cocking lever and cocking lever pin.
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Figura 29,

Pryring the sear atop inlo fts center récess.

SEAR STOP
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ACCELERATOR STOP LOCK

S

ACCELERATOR STOP

Figure 80. Prying the accelerator stop lock into the center recess.
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SEAR STOF PIMN

Figure £1. Drifting the sear stop pin free from
engagement with the firing pin spring.
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Figure 82. Removing the aceelerator stop lock.
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SEAR STOF AND PIN
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Figure 35
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™ ACCELERATOR STOP

ICCELERATOR STOP LOCK

Figure 84. Removing the accelerator stop.
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FRESS SEAR DOWM

SEAR SLIDE

Fligure 85. Removing and replacing the sear slide.
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SEAR SPRING
(HELICAL COMPRESS |ON)

SEAR SPRING RECESS

Figure 36. Removing and replacing the sear and sear spring.
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FIRING PIN

" FIRING PIN EXTEHS|ON
ASSEMBLY

Figure 87. Removing the firing pin extension assembly and firing pin.
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HOTE: BOLT SWITCH STUD (5 TAKED)

SEAR STOP AND PIN
FIRING PIH EXTENSION
AHEHEI:‘I’

SEAR SPRING
COCKING LEYER
BOLT SWITCH {HELICAL COMPRESSIOM)

EXTRACTOR COCKING LEYER PIN SEAR SLIDE L
| FIRING PIN

Figure 8. Bolt disassembled (sear step and pin).
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MOTE. BOLT SWITCH 5TUD (STAKED!

EXTRACTOR

AGO BDLA

ACCELERATOR STOP LOCK (HELICAL COMPRESSION!
SEAR SPRING

SEAR SLIDE

BOLT 3WITCH
COCKING LEVER

COCKING LEVER PIN FIRING PIN

ACCELERATOR STOP
FIRIHG PiM EXTEMSION aS5EWSLY

Figure 25. Bolt disaseembled (accelerator gtop and lock ).
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Figure 40. Replacing the firing pin and extension assembly.
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Figure 41.

Replacing the sear stop and pin.
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BOLT SWITCH
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BOLT SWITCH STUD

Figure {2, Replaeing the bolt switeh and stud.
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3LOT IN THE BOLT

COLLAR

Figure 45,

EXTRACTOR

(MOTE CONTINUGUS GROOYE
FOR LEFT HAND FEEDING)

Extractor replaced in the bolt.
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BARREL BUFFER TURE LOCK ASSEMBLY

BREECH LOCK DEPRESS0OR

ACCELERATOR

(REVERSE SIDES)

ACCELERATOR PIN

BARREL BUFFER BODY

ACCELERATOR PIN SPRING

BARREL BUFFER BODY SPRING LOCK

BARREL BUFFER GUIDE

Figure 44, FBarrel buffer body group, exploded view.
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BARREL BUFFER TURBE LOCK ASSEMBELY

BARREL BUFFER BODY

BARREL BUFFER BODY SPRING LOCK ~

Disengaging the lateh,

BARREL BUFFER TUBE LOCK LATCH

GUIDE

43



Figure {§. Removing the barrel buffer tube lock assembly.
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REAR WINGED PART
(BARREL BUFFER TUBE LDCK LATCH)

Figure 47. Replacing the barrel buffer tube lock asgembly.
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may have a large slot (fig 51). Guns currently
manufactured have the breech lock with the slot
on top, for use with the accelerator stop and lock.
When the accelerator stop and lock replaces the
sear stop and pin, the breech lock with slot will be
used.

(b) Barrel locking spring. The barrel lock-
ing spring should already be staked to the barrel
extension: it should not be removed. This com-
pletes detailed disassembly of the barrel extension

group.

{2) Azzembly of breech lock and breech lock-
pin. Replace the breech lock from the bottom of
the barrel extension. Make sure that the wide,
single-beveled edge (double-beveled edge) is up
and to the front. In any case, the breech lock will
be correctly positioned in its slot when the beveled
edge is up and to the front, and the hole for the
breech lockpin is toward the bottom of the barrel
axtension. Replace the breech lockpin so that the
ends of the pin are flush with the sides of the
barrel extension. This completes assembly of the
barrel extension group.

BREECH LOCK PIN

BREECH LOCK RECESS

BREECH LOCK

d. Cover Group.
(1) Disassembly (fig 52).

{e) Cover pin. With the cover closed, re-
move the cotter pin and drift the cover pin out of
the receiver. Unlatch the cover and rotate it up
and forward to remove the cover from the trun-
nion block (fig 53). Place the cover group (top_
down} on a flat, sturdy surface, with the lateh end
to the front and the hinged end toward you.

(D) Belt feed lever and lockpin. Remove
the belt feed lever pin (cotter pin}. Push the belt
feed lever to the right, until the toe end of the belt
feed lever (engaging the slide) is in line with the
alot in the cover. Lift the belt feed lever off its
pivot stud. Insure the shoulder headless pin and
spring do not fly out (fig 54).

(¢) Shoulder headless pin and spring. Re-
move these from their seat in the side of the belt
feed lever (fig 55).

(d) Belt feed slide. Remove the belt feed
slide from either side (fig 56).

1. Drift the belt feed pawl pin out, main-
taining pressure on the belt feed pawl to prevent
the spring from flying out (fiz 57).

BARREL LOCKING SPRING

Figure 48, Barrel extension group with old type breech lock.
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BREECH L OCK RECESS

BARREL LOCKING SPRING LUG

/

BREECH LOCK PIM -BREECH LOCK

Figure 4§. Burrel extension group with new type breeoh lock.

AGD S481A
4Bl 49



--.ﬂr T AL '|-_.,||-:IlI

ﬂﬁ"""""" TR e = i = o=
g ? o
l'-"' frs ..‘_ ¢ I-'| Fiikge [ L
.”I'!": Y SN
- . e
P
o e
u l-
'
P,
T
5
.
'

..- gt A T

';EEA STGF

il TR

Figure 50. Breech lock (old type) to be used with the sear stop and pin.
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Figure §1. Breech lock (new type) to be used with the accelarator stop and look.
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COYER LATCH SPRING
COYER LATCH

BELT FEED LEYER LUG

COVER EXTRACTOR CAM BELT FEED LEYER

COVER LATCH

COVER EXTRACTOR 5PRING
- : SHOULDER HEADLESS

e 1 FIN & SFRING
Cﬂ"rEH LA.TEH SPRING E-Tl.lillI _ —
'i""'"" ﬂ, ._'-._ i . e

nEL;r FEEnP'AwLim 5
e ';w“m,

BELT FEED LEYER
LOCK PIN

BELT FEED LEYER
PI¥OT STUD

TOE END

£ - : COVER EXTRACTOR SPRING 5TUD
BELT FEED iLIDE

t

COTTER PIN COVER FIN

-

BELT FEED PAWL PIN

Figure 52. Cover group.
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Figure 58.

Removing the cover group.
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TOE END OF BELT FEED LEVER

Removing the belt feed lever.

Figure 54,
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HELICOM COMPRESS ION
S EAR

. SHOULDER HEADLESS PIN

Figure 55. Removing the shoulder headless pin and spring.
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NOTE: IDENTIFICATION HOLE
NE YPE. USABLE. ELIDE)

SELT:FEED PAWL EPRING STUD

BELTFEED PAWL' et Whads
azwm ‘mwm-___ -

_...'\-l.-"‘"-"" ':.l_i'. =L

" BELTFEED PAWLAPRING N mr:r:rrssn 'FML""IHH’LED::ATIMG'T'
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Figure §8. Balt fead slide.

54 AGD B4S1A



AGD B481A

figure §7.

Drifting out the belt feed pawl pin. { Use any available punch
or ealiber 80 combination o8 shoun above. )}
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\L,OF BELT FEED PAWL SPRING — <

Figure 58, Removing the balt feed powl and arm.
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'BELT FEED PAWL ARM anaTl_HG'_f.EJHI

BELT FEED PAWL Anmm

Figure 59. Disengaging the belt feed pawl arm from the belt feed pawl.
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. COVER LATGH

EXTRACTOR SPRING

Figure §6. Removing the cover lateh gpring.

AGOD 34814



SPRING_STUD

AGO TABLA

COVER EXTRACTOR

Figure 1.

Ramoving the cover extractor spring.
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Figure 82, Replacing the cover latch spring.

2. Slowly release pressure, and remove
the belt feed pawl and arm (fig 68).

3. Disengage the belt feed pawl arm
from the belt feed pawl (fig 59).

4. Remove the belt feed pawl spring.

(e) Cover lateh spring. Pry the hooked end
of the spring out of itz groove in the cover, and
shift it to the left until it rests on the cover ex-
tractor spring. Press down on the cover latch
spring, and slide it away from the cover latch.
Make sure that it rides on top of the cover extrac-
tor spring. When the enlarged hole in the spring
meshes with the cover latch spring stud, remove
the spring from its stud (fig 60).

(f} Cover extractor spring. Press down on
the cover extractor spring and pry the end of the
apring out of its receas in the cover extractor cam
(fig 61). This spring, if not handled carefully, can
cause injury. Disengage the opposite end of the
apring from the cover extractor spring stud. This
completes detailed dissssembly of the cover
Bpring.

(2) Assembly.

(a) Cover extractor spring. Place the cover

in the same position as for detailed disassembly.

Hook the slotted end of the spring under the cover
extractor stud with the projection pointing in the

62

Figure 63. Parts of the belt feed slide, displayed for
final assembly and return to the cover (left-hand feed),

direction of its recess. Exercising caution, press
down, and seat the projection of the apring in ita
recess in the cover extractor cam.

(b) Cover latch spring. Place the cover
latch spring inside the cover with the enlarged
hole meshing with the cover latch spring stud, the
hooked end down (resting on the cover extractor
spring). Press down on the cover latch spring,
and slide it toward the latch, Pry up on the latch
end of the spring, so that it rides up over the
projecting wing of the cover latch. Snap the
hooked end of the spring inte its groove in the
cover (fig 62).

(¢} Bell feed slide. To reassemble the belt
feed slide:

1. Replace the belt feed pawl arm on the
belt feed pawl.

Note. There are two pins on each side of the belt feed
pawl. The larger is the belt feed pawl arm pin: the smallep
is the belt feed pawl arm locating pin (fig 68).

For a left-hand feed, the belt feed pawl arm must
be placed over the pins so that the belt feed pawl

AGD Bi9lA
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[PROJECTING OVAL OF BELT FEED PAWL LRI

Figure 84. Projecting oval of the belt feed pawl, spring properly reated
in relation to the belt feed powl arm (left-hand feed).

arm is toward the latch end of the cover, when the
assembled slide is returned to the cover (fig 63).

2. Place the amall end of the belt feed
pawl spring over the belt feed pawl spring stud
(inside the belt feed slide). Place the assembled
pawl and arm over the apring so that the large
end of the spring is seated in the receas in the
pawl, with- the projecting oval (leop) of the
spring away from the belt feed pawl arm (fig 64).

&, Aline the pinholez in the pawl, arm,
and slide: replace the belt feed pawl pin (fig 65).
Make aure that the pin is flush with the sides of
the alide.

4. Replace the belt feed slide in its guide-
ways, with the belt feed pawl to the left, arm
toward the latch (fig 66).

{d) Shoulder headless pin and spring. Re-
place these in their seats in the side of the belt
feed lever. For left-hand feed, the spring and pin
are seated in the hole nearest the belt feed lever
lug (fig 62).

(¢) Belt feed lever and lock pin. Place the
belt feed lever over the pivot stud, lug up and to
the left (fizg 67). With & thumb at either end of
the lever, press down and turn the lever until the
shoulder headless pin ia against the inside of the

AGO 3PlA

cover., Pivot the lever until it is alined with the
slots of the cover and slide. Presa the lever down
as far as it will go (fig 68). Move the lug end all
the way to the right (fig 6%). Maintain a down-
ward pressure, and snap the lug end all the way
to the left so that the shoulder headless pin is
properly positioned in the cover (fig 70). Replace
the lock pin (cotter pin) in the pivot stud. Make
sure that the toe end of the lever moves laterally
in its slot without binding.

{f) Cover pin. To replace the cover group
on the receiver, place the latch end of the cover in
position, with the latch engaging the top plate.
With the heel of your hand, tap the hinged end
downward into position (fig 71). Aline the pin
holes and replace the cover pin. Insert the cotter
pin in the cover pin and spread the ends. Thia
completes assembly of the cover group.

g. Recewver Group.
(1) Disaszembly (fig 72).
{a) Belt holding pawl, spring(8), and pin.
Press down on the apring belt holding pawl and
withdraw the belt holding pawl pin to the rear.
Remove the belt holding pawl and springs, being
careful not to lose the springs. The aplit belt hold-

&3
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Figure §5.

Replacing the belt feed pawl arm P,
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Figure §6. Replacing the bell jeed slide in ite puidewaye (left-hand feed).
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Figure 87,

Placing the belt feed lever over its pivet atud.
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Figure 68. Alintng the belt feed lever with the slots in
the cover and slides.

ing pawl assembly includes a left-hand and right-
hand belt holding pawl, connected by a belt hold-
ing pawl sleeve; two belt holding pawl springs are
used (fig 73). Guns of earlier manufacture use a
single belt holding pawl, adapted for either one or
two springs (fig 72).

(b) Cartridge siop assembly, front ear-
tridge stop, and belt holding pawl pin. Withdraw
the belt holding pawl pin from the right side of
the receiver. Remove the cartridge stop assembly
{or rear cartridge stop and link stripper—on guns
of earlier manufacture), and front cartridge stop,
from the right side of the receiver (fig 74).

(¢) Trigger lever pin assembly and trigger
lever. Release the hinged lock from the left side-

AGD BMLA

plate; turn the pin clockwise, and withdraw the
pin to the left. Remove the trigger lever from
inside the receiver. Guns of earlier manufacture
may have a trigger lever pin assembly without the
hinged lock. In this case, lift the lock of the-pin
out of the small hole in the left sideplate and
rotate the lock end downward 90° until it is just
forward of a vertical position, Withdraw the pin
to the left (fig 75, 76, and 77). This completes
disassembly of the receiver group.

(2) Agsembly.

(a) Trigger lever and trigger lever pin as-
sembly. Replace the trigger lever in the receiver,
with the long end forward and the bowed surface
upward, between the top plate bracket and the
bolt latch bracket (fig 78 and 79). The trigger
lever should project about Lg-inch beyond the tim-
ing adjustment nut. Aline the hole in the trigger
lever with the holes in the receiver. Position the
trigger lever pin assembly so that the key on the
pin will pass through the keyway in the left side-
plate, Push the trigger lever pin assembly all the
way in and turn the pin 90° to the left, or coun-
terclockwise. Turn the lock flat against the side of
the receiver. (With the lock without the hinge,
turn the lock counterclockwise until the lock fits

in the small hole in the sideplate. )

(b} Cartridge stop assembly, front car-
tridge stop, and belt holding pawl pin. Install the
cartridge stop assembly (or rear cartridge stop
and link stripper) and front cartridge stop, on the
right side of the receiver. Replace the belt holding
pawl pin.

(c) Belt holding powl, spring(s) and pin.
Place the belt holding pawl in position on the left

side of the receiver, first seating the Epr:ing'u. De-
press the pawl and insert the belt holding pawl

pin. This completes assembly of the receiver
group.

f. Backplate Assembly. The backplate assembly
is not disassembled by using units.

10. Positioning of Parts for Left-Hand feed
(App B)

&7



Figure 69. Moving the belt feed lever lug all the way to the right,
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Figure 70. Snapping the belt feed lever Tug all the way to the left,
to geat the showlder headless min.
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Figure 71.

fteplacing the cover.
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Figure 72. Receiver group, with old type belt feed pawl.
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LEFT-HAND BELT HOLDING PAWL

BELT HOLDING PAWL SLEEVE
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Figure 78. Bealt holding pawl assembly (new type ),
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Figure 7i. Cartridge stop assembly, front cartridge stop, and belt holding paol pin.
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Figure 75. Removing the trigger lever pin casembly {old typa).
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Figure 76. Removing the trigger lever pin asgembly {new fype).
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TRIGGER LEVER
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L
Ry

e .
s - g ! I
. L | F
ﬁ._ gl dot ._' T

o _L‘_l.rﬁa_-.ll'.-:.- i e
AL ! j "L.'-\.r'll " 'L'Flﬂ:"‘-".'.i"- ¥ -, '
¢ Trin g e el )

TS

LR TRIGGER LEVER PIN ASSEMBLY

Figure 77. Trigger lever (present design), and trigger lever pin assemblies.
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Figure 78. Trigger lever replaced (rear view).
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Figure 78. Trigger lever replaced (front view ).

Section V.

11. Headspace Adjustment

a. Introduction. Headspace is the distance be-
tween the face of the bolt and the base of car-
tridge case, fully seated in the chamber. Head-
space adjustment is correct when the following
conditions are met:

(1) The recoiling groups are fully forward.

(2) There is no independent rearward move-
ment between the bolt, barrel, and barrel exten-
gion.

b, Importance of Correct Headepace. Improper
headepace adjustment can cause improper func-
tioning of the gun and, frequently, damage to
parts and /or injury to personnel.

¢. When to Check Headspace. Headspace is

checked and set prior to firing. Other instances
include:

(1) When the gun is assembled.

(2) When the barrel or any major group or
assembly within the receiver is replaced.

(8) When there is doubt that correet head-
apace is set.

d. Gages. The headspace and timing gage con.
gists of a headspace gage and two timing gages
(fig 80). These gages provide an accurate means

AGO B4S1A

HEADSPACE AND TIMING

of checking the adjustment of headspace and tim-
ing.

Note. The headspace and timing gage should be kept
with the gun at all times.

HEADEPALCE GAGE

“FIRE" GAGE YNO FIRE" GAGE

Figure 80. Heodspace ond timing gage.
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¢. Headspoee Adjustment With the Gage, With
the gage, vou can accurately determine the dis-
tance between the face of the bolt and the cham-
ber end of the barrel by the following procedures

(1) Raize the cover. Retract the recoiling
parts as described in paragraph Ta, and screw the
barrel all the way into the barrel extension, then
unscrew the barrel two notches.

(2} Cock the gun; pull the retracting slide
handle all the way to the rear, then return it to its
most forward position. Press the bolt latch release
and allow the bolt to go forward.

Note. Be careful not to depress the trigger, since this
will cause the firing pin to be relenzed.

If the firing pin is forward, the gage cannot be
inserted in the T-slot far enough to give an accu-
rate determination.

Caution. The firing pin should never be re-
leased with the gage in the T-slot as this could
damage the fAring pin and gage.

EXTRACTOR

HEAGIPACE GAGE

(31 Pull the retracting slide handle back
until the barrel extension i3 about one-sixteenth
of an inch {from the trunnion block. This will in-
sire that the locking surfaces of the breech lock
and the bolt are in proper contact. This prevents
the driving spring group and weight of the parts
from giving a false determination (fig 81). -

(4) Firzt, insert the GO end of the headspace
gage in the T-slot, between the face of the bolt
and the rear end of the barrel. If the GO end of
the gape enters freely down to the center ring of
the gage, then attempt to insert the NO GO end of
the gage. If the GO end enters, and the NO GO
end does not enter, correct headspace 1s set.

(6) If the GO end of the gage does not enter
freely, headspace is too tight. When this condition
exists the barrel must be unscrewed one click
{notch) at a time (checking with the gage after
each click), until the GO end of the gage enters
freely. To complete the adjustment, attempt to

Figure 81. [naerting the headspace gage.
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insert the NO GO end of the gage; if it does not
enter correct headspace is set, Remember, to un-
gerew the barrel, or to screw the barrel into the
barre] extension, the lug on the barrel locking
apring must be alined with the 34-inch hole in the
right side plate (para 7b.).

{6) If the NO G0 end of the gage enters the
T-slot, headspace is too loose. The barrel must be
screwed into the barrel extension (one elick at a
time) checking with the gage after each click,
until the G0 end enters and the NO GO end does
not.

(7) Remove the gage.

12. Timing

a. (General. Timing is the adjustment of the
wenpon 80 that firing takes place when the recoil-
ing parta are between 020 and .116 inches out of
battery to prevent contact between the front end

of the barrel extension and the trunnion block.
Timing is correctly set when the following condi-
tions are met:

(1) The recoilling parta are locked together.

{2) Firing takes place just before the parts
are in battery (fully forward).

(3) When the gun fires on the FIRE gage,
and does not fire on the NO FIRE gage. Timing
must be checked and/or set each time headspace
18 set, or whenever timing is gueationable,

b. Checking and/or Sefting Timing.

{1) Insure that the gun has correct head-
space adjustment,

{2) Cock the gun; pull the retracting slids
handle all the way to the rear and return it to its
moat forward position. Press the bolt lateh release
and allow the bolt to go forward,

MNote. Do not depress the trigger.

Figure §2. Ingerting the timing goge.
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Figure 88. Rotating the timing adjustment nut to the laft,

{3} Raise the extractor and pull the retract-
ing slide handle back until the front end of the
barrel extension is about one-fourth of an inch
from the trunnion block.

(4) Insert the NO FIRE timing gage between
the barrel extension and the trunnion block, plac-
ing the beveled edge of the gage on the barrel
notches (fig B2).

(6) Let the barrel extension close slowly on
the gage.

(6) Depress the trigger firmly, attempting to
release the firing pin. The firing pin should not
release. If the firing pin does release, the gun is
timed to fire too early.

(7) To correct for this, pull the retracting
slide handle to the rear, allow the bolt to go for-
ward. Insert the fire gage, remove the backplate
and screw the timing adjustment nut to the left
until it rests on the trigger lever (fig 88). Preas
“up" firmly on the trigger lever attempting to fire,
Rotate the timing adjustment nut to the right one

(1) noteh at a time, each time pressing up firmly
on the trigger lever, attempting to fire the
Weapon,

(8) When the firing pin is released, turn the
timing adjustment nut two (2) additional notches
to the “right” and replace the backplate.

Caution. Do not attempt to cock the gun with
the backplate off.

{2) Recock the weapon and allow the bolt to
go forward. Insert the “NO FIRE" gage between
the trunnion block and the barrel extension and
attempt to fire the weapon by depressing the trig-
ger. The weapon should not fire. If the weapon
does fire, a mechanical defect exists and the gun-
ner should notify his organizational maintenance

personnel.

(10) Replace the “NO FIRE" gage with the
"FIRE" gage and attempt to flre. The weapon
should fire.

{11) When all of the above procedures have
been completed, the weapon is correctly timed.

AGO BUlA



CHAPTER 3
OPERATION AND FUNCTIONING

Section |.

13. General

Operation includes loading or unicading the gun,
clearing the gun, or allowing the bolt to go for-
ward.

14. Half-Louding and Loading the Gun

. To half-load the gun, the gunner insures the
bolt is forward and the cover is closed. The zgsist-
ant gunner inserts the double loop end of the am-
munition belt in the feedway until the first round
is engaged Ly the belt holding pawl, The gunner
grasps the retracting slide handle with the right
hand, palm up, and vigorously jerks the bolt to
the rear and releases the retracting slide handle.
If the bolt latch release lock is engaging the bolt
latch release, the beolt and retracting slide handle
will move forward under pressure of the driving
spring group, half-loading the gun. However, if
the bolt latch release is up and free of the bolt
latch release lock, the bolt lateh will held the bolt
and retracting side handle te the rear. The re-
tracting slide handle must be returned to its most
forward pogition prior to releasing the bolt. To
complete half-loading, press the bolt latch release,
allowing the bolt to go forward.

b, To fully load the gun, the procedure is the
same ag jn half-loading, except it requires the
gunner to pull and release the bolt twice.

15. Unloading and Clearing the Gun

a. To unload the gun, the gunner unlocks the
bolt latch release {if applicable) and raises the
cover. The asaistant gunner lifts the ammunition
belt from the feedway. The gunner pulla the heolt
to the rear and examines the chamber and T-slot
to insure they hold no rounds. In darkness, the
gunner must feel the chamber and T-slot.

b, To clear the gun additional precautions are
taken. After the steps sgbove have been accom-
plished, a wooden block, extending above and

AGD HS1A
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below the receiver approximately one inch, is in-
gerted in the receiver between the bolt and the
rear of the harrel. A cleaning rod is then inserted
in the muzzle end of the barrel, pushed through
the bore until it can be seen in the receiver, and
immediately removed (fig 84),

e. During any temporary cessation of fire,
where it is not necessary to unload or clear the
gun, the bolt should be latched to the rear to pre-
vent accidental firing.

16. Precavtions During Operation

g, Ineure that the cover (once raised) remains
in the raised position, with the barrel remaining
in the gun, before allowing the holt to go forward.

Figurs 8}, Clearing the pun.



b. If the cover is lowered when the bolt jg to the
rear, the belt feed lever lug will not fit into its
proper groove in the bolt. Thus, parts may be
damaged es the bolt goes forward. In the cover
asgsembly, the belt feed lever lug is held to the left
by the action of the shoulder headless pin and
spring, just above the pivot.

¢. If the belt is allowed to go forward with the
barrel out of the gun, parts may be damaged when
the bolt slams forward, The added weight and
cushioning effect of the barrel act a5 &8 buffer and
protect the parts from damage.

d. To allow the bolt to go forward with the
barrel cut of the gun, pull the retracting slide
handle all the way to the rear, engaging the bolt
stud in the notch in the rear of the retracting

Section I,

18. General

a@. The cycle of operation {8 broken down Into
eight basic steps. More than one step may occur at
the same time. The ateps are listed below in the
order explained

(1) Feeding, Feeding {8 the action of placing
& cartridge in the receiver, approximately in back
of the barrel, ready for chambering.

(2) Chambering. The round ias placed in the
chamber.

(8) Locking. The bolt is Jocked to the barral
and barrel extension.

(4) Firing., The releasing of the firing pin,
igniting the primer of the cartridge.

(5) Unloeking. The bolt unlocks from the
berrel and barrel extension.

(6} Extracting. The emply cartridge casze is
pulled from the chambaer.

(7) Ejecting. The empty cartridge case iz
ejected from the receiver.

(8) Cocking. The firing pin is withdrawn into
the cocked position.

b. With the Browning machinegun, caliber .50
HB, M2, the recoiling groups must be manually
operated to place the firat round in the chamber,
The cycle of operation begins with the first round
positioned over the belt holding pawl. The recoil-
ing groups are in their forward position.

19. Feading

a. Left-Hond Feed.

(1) When the bolt is fully forward, the belt
feed slide is in the cover; the ammunition belt ia

slide. Maintain & steady pressure to the rear on
the retracting slide handle; press the bolt latch
release and allow the bolt to ride slowly forwar

17. Single Shot Operation

@. To fire the gun single shot, the bolt latch
release must be in the up position. The latech en-
gages the notches on top of the bolt when the bolt
is to the rear after each round is fired.

b. When the bolt latch release is depressed the
latch assembly is raised, allowing the bolt to be
driven forward into battery, The gun may then be
fired by pressing the trigger.

¢. When the bolt latch release is locked down by
the bolt latch release lock on the buffer tube
sleeve, the gun functions aa an automatic weapon. .

FUNCTIONING

held in the feedway by the belt helding pewl (fig
85 end 86).

(2) As the bolt moves to the rear, the cam
grooves guide the belt feed lever, pivoting the
lever and moving the slide out the side of the
cover (fir B7), The belt is held stationery by the
belt holding pawl, while the belt feed paw! pivots
compreaaing its spring, and rides up over the link
holding the first round (fig 88).

(8) When the bolt ia all the way to the rear,
the belt feed slide moves cut far enough to allow
the belt feed pawl spring to force the pawl down
behind the firet round (fig 89).

(4} As the bolt moves forward, the belt feed
lever moves the slide back into the receiver, The

A MMLEN I T IO Bl

Figurs 85, Faading—bolt fully forward, beilt feed alida
in the cover and ammunition beit held in the fesdway
by the beit holding pawi (rear visw).
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BELT. FEED LEVER

BELT FEED sSLIDE

Figure 86. Feeding—bolt fully forward, belt feed slide in the cover and
ammunttion belt held in the feedway by the belt holding pawl (top view).

i mz&"*

Figure 87, Feeding—=belt fead alide moving out of the side of the cover.

belt is pulled in by the belt feed pawl. The next
round rides over the belt holding pawl, compress-
ing its spring and forcing the pawl down until the
round has passed over the pawl (fig 90).

(6) When the belt is fully forward, the slide
i back in the cover; the first round is engaged by
the extractor.

(6) If for any remson a round is not ex-
tracted from the belt, the belt feed pawl arm will
ride up over the round, holding up the belt feed
pawl to prevent double-feeding.

b. Withdrawing o Round From the Belt.
(1) The extractor grips the first round in the
feedway and, as the recoiling parts move to the
gar, withdraws it from the ammunition belt. Ini-
tially, the grip of the extractor is held secure by
the downward pressure of the cover extractor

spring (fig 91).

AGD 3H01A

(2) As the bolt continues its movement to the
rear, the cover extractor cam forces the extractor
down, causing the cartridge to enter the T-slot in
the bolt (fig 92).

{(2) As the bolt moves to the rear and the
extractor is forced down, the extractor lug, riding
along the top of the extractor awitch, forces the
rear end of the extractor switch downward. Near
the end of the rearward movement, the extractor
lug overrides the end of the switch and the switch
snapa back up into position.

20. Chambering

As the bolt moves forward, the round is held by
the T-slot and the extractor assembly. The extrac-
tor stop pin (on the left side of the bolt) permits
the extractor assembly to go down only far
enough to aline the round with the chamber (fig

83
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Figure §9. Fesding—beli jesd pawl behind the firat yound,

D8). As the bolt continues forward, the round is
chambered. As this action takes place, the extrac-
tor lug rides up the extractor cam, compreseing
the cover extractor spring, and through the pres-
sure of the spring, snaps into the groove in the
next cartridge hase.

21. Locking

a. Initially, the bolt is forced forward in count-
er-recoil by the energy stored in the driving spring
assembly and the compressed buffer diaka, At the
start of counter-reccil, the barrel buffer body tube
lock keeps the accelerator tipe from bouncing up

84

BELT FEED PAWL 4

SO .

BELT HOLDING PAWL

Mgure 90, Feeding—belt feed slide moving insids the
cover, with the dalt fesd porwl behind ths firet round.

too soon and catching in the breech lock recess in
the bolt. After the bolt travels forward about b
inches, the lower rear projection of the bolt
strikes the tips of the accelerator, turning the
accelerator forward., Thia unlocks the barrel ex-
tension from the barrel buffer body group and
releases the barrel buffer spring. The barrel
buffer apring expands, forcing the piston rod for-
ward.

b. Since the cross groove in the piston rod en-
gages the notch on the barrel extension shank, the
barrel extension and barrel are also forced for-
ward by the action of the barrel buffer spring.
Some of the forward motion of the bolt ia trens-
mitted to the barrel] extenaion through the acceler-
ator. As the accelerator rotates forward, the front
of the accelerator speeds up the barrel extension;
at the same time, the accelerator tips slow down
the bolt.

¢. Locking begina 115 Inches before the recoil-
ing groups (belt, barrel extension, and barrel) are
fully forward. The breech lock in the barrel ex-
tension rides up the breech lock cam in the bottom
of the receiver into the breech lock recess in the
bottom of the bolt, locking the receiling groups
together. The recoiling groups are completaly
locked together three-fourtha of an inch before
the groups are fully forward {(fig 94).

22. Firing
@. As the trigger is pressed down, it pivots on
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Figure 82. Feeding—oartridge entering the T-siot in the boit.

the {rigger pin, so that the trigger cam on the
inside of the backplate engages, and raises, the
rear end of the trigger lever, which, in turn, piv-
ots nn the trigger lever pin assembly, causing the
front end of the trigger lever to press down on the
top of the sear stud, The sear is forced down until
the hooked notch of the firing pin extension is
disengaged from the sear notch. The firing pin
and firing pin extension are driven forward by
the firing pin apring; the astriker of the firing pin
hita the primer of the cartridge, firing the round
(fig 95 and 96).

AGO 34014

b. For automatic firing, the bolt latch release
must be locked, or held depressed, so that the bolt
latch will not engage the notches in top of the
bolt, holding the bolt to the rear, as in single-shot
firing. The trigger is pressed and held down. Each
time the bolt travels forward in counter-recoil,
the trigger lever depresses the sear releasing the
firing pin extension assembly and the firing pin,
automatically firing the next round when the for-
ward movement of the recoiling groups is nearly
completed. The gun should fire about one-six-
teenth of an inch before the recoiling groups are

L
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Figure 94. Locking-recoiling groups locked together.

fully forward. At the instant of firing, the parts
are in battery, i.e., the proper position for firing.
Only the first round should be fired with the parts
fully forward. The gun fires automatically as long
as the triggrer and bolt latch are held down, and
ammunition 15 fed into the gun.
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Chambering—new round alined with the chamber.

23. Unlocking

a. At the instant of firing, the bolt is locked to
the barrel extension and against the rear end of
the barrel by the breech lock, which i1s on top of
the breech lock cam and in the breech lock recess
in the bottom of the bolt (fig 94).

b. When the cartridge explodes, the bullet trav-
ela out of the barrel; the force of recoil drives the
recoiling groups rearward. During the first three-
fourths of an inch, the recoiling groups are locked
together. As this movement takes place, the
breech lock is moved off the breech lock cam stop,
allowing the breech lock depressors {acting on the
breech lock pin) to force the breech lock down,
out of its recess from the bottom of the bolt (fig
97). At the end of the first three-fourths of an
inch of recoil, the bolt is unlocked, free to move to
the rear, independent of the barrel and barrel ex-
tension (fig 98).

e. As the recoiling groups move to the rear, the
barrel extension causes the tips of the accelerator
to rotate rearward. The accelerator tips strike the
lower rear projection of the bolt, accelerating the
movement of the bolt to the rear (fig 99).

d. The barrel and barrel extension continue to
travel to the rear an additional three-eighths of
an inch, or an approximate total distance of 114
inches, until they are stopped by the barrel buffer
assembly (fig 100).

e. During the recoil of 114 inches, the barrel
buffer spring is compressed by the barrel exten-
gion shank, since the notch on the shank is en-
gaged in the cross groove in the piston rod head.
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Figure 97, Unlocking—Dbreach lock being foreed out of iis
recess in the bolt,

The spring is locked in the compressed position by
the claws of the accelerator, which engage the
shoulders of the barrel extension shank (fig 101).

f. After its initial travel of three-fourths of an
inch, the bolt travels an additional 684 inches to
the rear, after it is unlocked from the barrel and
barrel extengion, for a total of Tl inches. During
thia movement, the driving springs are coln-
pressed. The rearward movement of the bolt is
stopped as the bolt strikes the buffer plate, Part
of the recoil energy of the bolt is stored by the
driving spring rod assembly, and part is absorbed
by the buffer disks in the backplate {fig 102).

24, Extracting

a. The empty case, held by the T-slot, has been
expanded by the force of the explosion ; therefore,
it fits snugly in the chamber, If the case is with-
drawn from the chamber too rapidly, it may be
torn. To prevent this, and to insure slow initial

extraction of the case, the top forward edge of the
breech lock and the forward edge of the lock
recess in the bolt are beveled. As the breech lock
is unlocked, the initial movement of the bolt away
from the barrel and barrel extension is gradual
(fig 97).

b. The slope of the locking faces facilitates lock-
ing and unlocking and prevents sticking. The le-
verage of the accelerator tips on the bolt apeeds
extraction, after it is started, by kicking the bolt
to the rear to extract the empty case from the
chamber (fig 98).

25. Ejecting

As the bolt starts its forward movement (count-
ar-recoil) the extractor lug rides below the extrac-
tor switch, forcing the extractor assembly farther
down, until the round is in the center of the T-
glot. The round, still gripped by the extractor,
ejects the empty case from the T-slot. The last
empty case of an ammunition belt is pushed out
by the ejector.

26. Cocking

a. When the recoiling groups are fully forward,
the top of the cocking lever rests on the rear half
of the V-glot in the top plate bracket (fig 103). As
the bolt moves to the rear, the top of the cocking
lever is forced forward. The lower end pivots to
the rear on the cocking lever pin. The rounded
nose of the cocking lever, which fits through the
alot in the firing pin extension, forces the exten-
sion to the rear, compressing the firing pin spring
against the sear stop pin (accelerator atop).

b. As the firing pin extension is pressed to the
rear, the hooked notch of the extension rides over
the sear notch, forcing the sear down. The sear
apring forces the sear back up after the hooked
notch of the firing pin extension has entered the
sear notch. The pressure of the sear and firing pin
springs holds the two notches locked together.
There is a slight overtravel of the firing pin exten-
sion in its movement to the rear, to insure proper
engagement with sear (fig 104). As the bolt atarts
forward, the overtravel is taken up and completed
when the cocking lever enters the V-slot of the top
plate bracket, and is cammed towards the rear;
pressure on the cocking lever is relieved as the
bolt starts forward (fig 106).
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Figure 101, Unlecking—barrel buffer spring compressed and locked.
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Figure 102, Unlocking—recoil movement completed,
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Figure 108. Cooking—recoiling group forward, gun not cocked.
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CHAPTER 4
MOUNTS

27. General

a&. The twe principa! ground mounts used with
the caliber .50 machinegun are the triped mount,
M3, and the antisireraft mount, M68. The tripod
mount, M3, ia a ground mount designed for use
against ground targets, The antiaircreft mount,
MES, is a ground mount prineipally designed for
use against aerial targets, Its uee against ground

targets is limited because the mount tends to be
unstakle when the gun is flred at low angles.

b. The three principal vehicular mounts used
with the caliber .50 machinegun are the truck
mount, M36; the pedestal truck mount, M81C and
M24AZ; and the commander's cupola, M113 ar-
mored personnel cerrier,

Section |. GROUND MOUNTS

28. Tripod Mount, M3

a. General The M3 mount ia the standard
ground mount of the caliber .50 machinegun (fig
106). It is a folding triped with three telescopic,
tubular legs, connectad at the tripod head. Each
leg ends in & metal shoe, which cen be stamped
into the ground for greater stability. The two
trail legm are joined together by the traversing
bar. The traversing bar serves as a support for
the traveraing and elevating mechaniam, which in
turn supports the rear of the gun. The tripod head
furnishes a front support for the mounted gun
which ia further supported by the short front leg,
When the tripoid is emplaced on flat terrain, with
all extensiona clesed, the adjustable front leg
should form an angle of about 60 degrees with the
ground. This places the gun on a low mount, about
12 inches above the ground. To rajse the triped
farther off the ground, extend the telescopic front
and trail lega (enough to keep the tripod level and
maintain the stability of the mount).

(1) Front leg. To adjust the front Jeg, turn
the front leg clamp screw handle counterclockwise
to locsen the front leg clamp screwnut. Adjust the
leg to the desired angle, and tighten the front leg
clamp.

(2) Leg extensions. To extend any of the tri-
pod legs, unscrew the leg clamping handle: press
down on the indexing lever, and extend the leg to
the desired length. Aline the stud on the indexing
lever with one of the holes in the tripod leg exten-
sion. Release pressure on the indexing lever, al-
lowing the atud to fit the desired hole. Tighten the
leg clamping handle.

AGD BS1A

b. Troversing and Elevating Mechonism.

(1) The traversing mechaniam.

(#) Consists of & traversing bar, slide, and
screw assembly. The traversing bar, graduated in
B-mil increments, fits between the trail legs of the
tripod. The traversing slide and acrew mesembly
are clamped in place on the traversing bar by the
traversing slide lock lever. When the traversing
slide is locked to the traversing bar, the travers-
ing handwheel should be centered, The traveraing
slide i3 properly mounted when the lock lever is to
the rear and the traversing handwheel in posi-
tioned to the left,

{b) To make changes in direction, loosen
the traversing slide lock lever and move the slide
along the traversing bar. This permits traverse of
400 mils left or right of the zero index in the
center of the traversing bar. Readings on the
traversing bar are taken from the left side of the
traversing slide. For changes of 50 mila or less in
deflection, turn the traversing handwheel of the
screw aszsembly. This allows & traverse of 50 mils
left or right of center. One click in the traversing
handwheel zignifies 1 mil change in direction.

(2) The elevating mechaniam (fig 107),

() Consists of an upper and lower elevat-
ing screw, and is connected to the gun by insert-
ing the quick release pin assembly through the
holes in the upper elevating screw yvoke and the
rear mounting luge of the receiver, A acale, gradu-
ated in mils, ia fitted to the upper screw to indi-
cate elevation, This scale is marked to show 250
mils in depreszion and 100 mils in elevation from
the zerc setting.



TRIPOD HEAD

ELEVATING MECHANISM

TRAVERSING BAR

LEG CLAMPING HANDLE

Figurs I08.

{b) The elevating handwhee] is graduated
in 1-mil increments up to 60 mils, and is fastened
to the elevating screw by a screw lock. This syn-
chronizes the handwheel graduations with those
on the upper elevating screw. A spring actuated
index device produces a clicking sound when the
handwheel is turned. Each click equals 1 mil
change in elevation. The handwheel is turned
clockwise to depress the barrel and counterclock-
wise to elevate.

¢. Pintle. The gun iz connected to the tripod
mount, M3, by a pintle. This pintle is semiperma-
nently attached to the machinegun by a pintle bolt

PINTLE PINTLE. BOLT

FRONT LEG
CLAMP HANDLE

PINTLE LOCK,
RELEASE CAM

REAR RIGHT LEG
SLIDING SLEEVE

INDEXING LEVER ASSEMBLY.

Tripod mount, M2,

through the front mounting hole in the receiver.
The tapered stem of the pintle seats in the tripod
head, and is held secure by a pintle lock and
spring. To release the pintle, raise the pintle lock,
releasing the cam.

d. GGeneral detg. The weight of the pintle and
traversing and elevating mechanism are conaid-
ered as part of the total weight of the tripod
mount, M3 (44 lba),

29. Antiagircraft mount, M&3
Reference TM 9-1005-213-10,
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Section .

30. Truck Mount, M36 (Fig 108 and 10%9)

a. This mount consists of & cradle with a roller
carriage on a circular track. The eradle can be
rotated {n the pintle sleeve of the carriage and can
be adjusted for elevation. The carriage ia guided
on the track by rollers. The track is secured to the
vehicle by supporta.

AGD MILA

ELEYATING HANDWHE EL

ELEVATIHG MECHAMISM
SLEEVE

Figure 107, Elsvating mechanism.
VEHICULAR MOUNTS

b. To move the gun in elevation on the MB38
mount, remove the eradle locking pin and place it
in the carringe handle; grasp the spade grips and
elevate or depress as desired. The gun ia also
moved in traverse by pressure on the spade grips.
To move the gun on the track, raise the brake
handle lever until it is retained by the brake de-
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Figure 108. Browning machinegun, caliber .50 HB, M8, on truck mount M35,
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Figure 108. Browning machinegun, caliber .50 HE, M2, on truck mount M8,

tent plungers. The cradle may then be moved on 33. Commander’s Cupela—M113 Armoered
the track by applying pressure on the carriage Persannel Carrier

handle. A caliber .50, M2, machinegun and mount are in-

' stalled in the gun support on the commander’s

31. Pedestal Truck Mount, M31C cupola. The machinegun can be traversed 360 de-

Reference TM 9-2016. grees, elevated 53 degrees, and depressed 21 de-
grees maximum.

32. Pedestal Truck Mount, M24A2
Reference TM 9-2016.
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CHAPTER 5

MALFUNCTIONS, STOPPAGES, IMMEDIATE ACTION, MAINTENANCE, —
INSPECTION, AND DESTRUCTION

Saction |.

34, General

A stoppage is any interruption in the eyele of
operation caused by the faulty action of the gun
or ammunition, The first thing to do when a stop-
page cceurs is to apply immediate action. Immedi-
ate action is the prompt action taken by the firer
to reduce & stoppage (para 36).

35. Types of Stoppages

a. General. Btoppagea are classified as follows:

(1) Foaiure to feed: A stoppage that prevents
the fﬂumt from being properly positioned in the
receiver group.

(2) Fadlure to chamber: A stpppage that pre-
venta the chambering of the round completely.

(8) Failure to lock: A stoppage that prevents
the breech lock from correctly entering ita recess
in the bolt.

(4) Failure to fire: A stoppage fhat prevents

MALFUNCTIONS AND STOPPAGES

(6) Failure to unloeck: A stoppage that pre-
vents the breech lock from moving out of its
recess in the bolt,

(8) Fuailure to exiract: A stoppage that pre-
vents the extraction of the expended cartridge
from the chamber.

(7) Failure to eject: A stoppage that pre-
vents the ejection of the expended cartridge from
the receiver,

(8) Failure to cock: A stoppage that pre-
vents the firing pin extension from being engaged
with the sear.

b. Common Stoppages. The most common stop-
pages with caliber .50 HB, M2 machineguns are:

(1) Failure to feed.

(2) Failure to chamber.

(8) Failure to fire.

¢. Causes of Stoppages. The chart below lists
the usual, and other causes of the various stop-

the ignition of the round. pages.
Nature of stoppage Tnial causes Othar causes

Falluretofesd . ... oo meeeeaaa-. Defective ammunition balt_ __ ... .. __.. Improperly loaded belt.

Defective feed machanism,.

Defactive axtractor. .o eeece e o on oo Bhort round.
Failure to chamber_ . ... ..._.........] Broken part cr obstructlon In T.slot or | Thick or thin rim, bulged round, set back

: chambsr. Separated (ruptured) case. primsr.
Failure to loek . . ..o ieeeeaaoo. ..} Incorrect headspaes._ ... _._..__.._.._..| Broken parts,
. Battered breech lock.
Burrel breach lock cam.
Faulty bresch lock cam adjustment.
Paflure to Gre. ... .. Diefectlve parts in fAring mechanism. De-
fective smmunition. Incorrect timing,
Fallure tounleek. ... .o .oaeao . ____| Broken partajn recelver.. . ___._.... Worn or faulty breech lock cam, or ad-
justment.

Failure to extraet oo __ Dirty chamber_ _______ . _.... Defective cartridge case,
Faillure to sjeet . o oo a Drefective ejector. ..o o eeeaann.s Burred T-alot.
Falluretoecock. .o oo ....] Broken serr. .. o mmiaaa. Broken cocking lever.

Worn sear notch.

Weak sear spring.

Worn hooked notch on firing pin exten-

sion.
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d. Malfunctions. A malfunction is any failure of
the gun to function satisfactorily.

(1) Failure {o function freely. Sluggish oper-
ation is usually due to human failure to eliminate
excessive friction caused by dirt, lack of proper
lubrication, burred parts, tight headspace adjust-
ment, or incorrect timing.

(2} Uneontrolled automatio fire. Uncontrolled
automatic fire is continued fire when the trigger
or trigger control mechaniem is relegsed. If the
cause is present before the gun is fired, the gun
will start to fire when the recoiling groups move
into battery the second time. If the defect occurs
during firing, the gun will continue firing when
the trigger control mechanism is released.

Section II.

36. General

a¢. Immediate action is performed by the gun-
ner: however, every crew member must be
treined to apply immediate action, The procedures
cutlined helow will assist in reducing most stop-
pages without analyzing their canse in detail.

b. If gun fails to fire:

{1) Wait 5 seconds; a hangfire may be caus-
ing the misfire. In the next 5 seconds, pull the bolt
to the rear (check for ejection and feeding of
belt), releasa it, relay on the target and attempt to

fira.
Nots. When the bolt latch engages the bolt and holda
ft t0 the rear, the gunner must reiurn the retracting

elide handle to its forward position.
If the boltlatch release and trigger are depreased

at the same time, the bolt goes forward and the
weapon should fire automatically,

(2) If the gun agein fails to fire, wait 5 aec-
onds, pull the bolt to the rear (engage with bolt
latch if applicable} and return the retracting alide
handle to its forward poaition. Open the cover and
remove the belted ammunition. Inspect the gun to
determine the cause of stoppage as outlined in
paragraph 36e¢c.

37. Safety Precautions After Misfire

A hangfire or cookoff ean cause injury to peraon-
nel or damage to the weapon. To avoid these, the
gunner must take the following precautions:

a. Always keep the round locked in the chamber
the first 5 seconds after a misfire oceurs. This
prevents an explosion outside of the gun in event
of & hangfire.

b. If the barrel iz hot, the round must be ex-
tracted within the next § seconds to prevent &
cookoff. When more than 160 rounds have been

AGD BSLA

(a) Uncontrolled automatic fire (runaway
gun) may be caused by the following:
1. Bent trigger lever, forward end of the
trigger lever sprung downward.
£, Burred beveled contacting surfacesof
the trigger lever and sear.
3. Jammed or broken sideplate trigger.
(&) To remedy uncontrolled automatic fire:
1. Keep the gun laid on target.
2. T'wist the belt, causing the gun to jam,
Nots. This may damage the feeding mechanism,
Caution. DO NOT UNLATCH THE COVER!

8. Replace broken, worn, or burred
parts, Check the gideplate trigger and trigger con-
trol mechanism, when applicable.

IMMEDIATE ACTION

fired in & 2-minute period, the barrel is hot
enough to prudur:g & cockoff.

¢. If the barrel is hot and the round cannot he
extracted within the 10 seconds, it must remain
locked in the chamber for at leaat 5 minutes, to
guard against a cookoff.

d. The gun cover will remain cloged during the
waiting periods prescribed in a, b, and ¢ above,

38. Reduction of Stoppages

When immediate action does not correct the mal-
function, the quickest way to resume firing is to
replace the defective part.

a. Removal of a Cartridge From the T-Slot, If
the cartridge does not fall out, hold the bolt to the
rear, and with the extractor raised, use a screw-
driver to push the cartridge out the bottom of the

receiver,

b, Removal of a Ruplured Cartridge. A rup-
tured (separated) cartridge case may be removed
with a cleaning rod or ruptured cartridge extrac-
tor,

(1) To remove a ruptured cartridge with the
ruptured cartridge extractor (eal .50
41-E-557-50, (7160041) raise the cover, and
pull the bolt to the rear. Place the ruptured car-
tridge extractor in the T-slot of the bolt, in the
gsame manner as that of a cartridge, so that it is
held in line with the bore by the ejector of the
extractor assembly of the gun. With the ruptured
cartridge extractor alined with the bore and held
firmly in the T-slot, let the bolt go forward into
battery. Thie forces the extractor through the
ruptured case, and the shoulders will spring out in
front of the case. Pull the bolt to the rear and
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RUPTURED CARTRIDGE CASE EXTRACTOR
| CAL.50 4933 -7160041

Figure 110. Caliber .50 ruptured cartridge case extractor.

-

RUPTUR D GAETRTDGE GASF
EXTRAC

Figure 111. Ruptured cartridge case extractor alined with the chamber.

remove the ruptured case and extractor (fig 110 (2) Always check headspace and timing after
and 111), a ruptured cartridge occurs, and set if necessary.
102
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Section lIl.

39. General

a. Gun Maintenance. The importance of a thor-
ough knowledge of care, cleaning, and mainte-
nance of the machinegun cannot be overempha-
sized. Care, cleaning, and maintenance determine
whether or not the gun will funetion properly
when needed. The bore and chamber must he
properly maintained to preserve aceuracy. Be-
cause of the close fit of working surfacea and the
high speed at which the gun operates, the receiver
and moving perts must be kept clean, correctly
lubricated, and free from burrs, rust, dirt, or
grease to Insure proper, efficient funectioning.

b, Mount Maintenance. The care, cleaning, lu-
brication, and adjustment of the mounts used
with the gun are no less important. The function-
ing of the gun and mount together determine
overall effectivenesa, All accessories and equip-
ment used with the gun and mount, including am-
munition, must be properly maintained.

0. Mainienance System, To insure proper care
of the machinegun, it ia necessary to have a sys-
tem of meintenance or a standard operating pro-
cedure {SOF) for the frequency of cleaning, Esch
gun should be cleaned as soon after firing as pos-
sible and each time it is exposed to field condi-
tions. Under combat conditions, the gun should be
cleaned and oiled daily. Under extreme climatic
and combat conditions it may be necessary to
clean and lubricate more frequently, Under ideal
conditions, where the gun Is not used, and is
stored in a clean, dry place, it may only be neces-
sary to inspect, clean, and lubricate every G daya.
The gun should be dissssembled, cleaned, and
oiled in a clean, dry location, where it iz least
exposed to moisture, dirt, ete. Maintenance and
preparation for storage over a longer period of
time is covered in ordnance regulations {(Ord
8SNL A-1). If possible, keep the gun covered
with a gun cover, canvas, tarpaulin, or poncho,
when not in use,

d. Cleaning Materiuls.

(1} Rifle bore cleaner is used to clean the bore
of the machinegun barrel after firing. Immedi-
ately after using bore cleaner, dry the bore and
any parts of the gun exposed to the bore cleaner:
then apply a thin coat of special preservative lu-
bricating oil,

{2) When bore cleaner is not available, water
can be used, Hot or cold water can be used : how-
ever, warm, or hot, soapy water is recommended.
After using soap and water, dry the barrel and
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apply a thin coat of special preservative lubricat-
ing oil.

_—

e, Lubricating,
(1) Special preservative lubricating oil (PL-
SPECIAL), A thin oll used for lubricating at nor-
ma] and low temperatures and for providing tem-

porary protection against rust, The entire gun can
be lubricated with this oil.

(2) Lubricating oil (LSA). Should be used to
lubricate all friction-producing parts of the gun
as well as exterior parts exposed to the elementa,
LSA will not burn off during firing or wash off
during rain.

(8) Cold elimates (consigtently below 0 de-
grees F}. Lubricate the gun with wespon lubricat-
ing oil {LAW) and keep it covered as much as
poegible. For further information, see TM 9-207
end FM 31-70.

(4} Hot, humid eclimates. Inspect the gun
more frequently for signs of rust. Keep the gun
free of moisture and lightly oiled with lubricating
ofl (LSA),

40. Care and Cleaning Before, During, and
After Firing

d¢. Before firing (when thé situation permits),
take the following steps to insure efficient fune-
tioning of the machinegun:
(1) Dissssemble the gun into ita major
groups or assemblies.

(2} Clean the bore and chamber, but do not
oil them.

(8} Clean all metal parts thoroughly and
apply a light coat of oil to all metal parts which
do not come In contact with the ammunition. (See
epp C for a checklist of before, during, and after
firing care and cleaning.)

b. To Ineure complete removal of powder resi-
due and primer fouling from the bore of the
machinegun barrel, the bore should be cleaned
once each dey, for st least three consecutive days
after firing. The bore sweats out this fouling or
residue, and cleaning must be repeated until there
iz no further evidence of sweating.

41. Care and Cleaning Under Unusual
Climatic Conditions

Extreme cold, hot, dry, and tropical climates
affect the gun and its functioning. Care should be

taken under these climatic conditions to insure
that the gun is cleaned daily with the prescribed



lubricants snd protected from the elements by
some sort of cover If possible. Further informa-
tion on care and cleaning of the gun under unu-
sual climatic conditions cen be found in TM
8-1005=-2158=11.

42. Care and Cleaning Under CBR Conditions

& If contamination is anticipated, apply oil to
all puter surfaces of the machinegun (DO NOT
OIL AMMUNITION). Heep the gun covered as
much as posaible.

b. If the gun is contaminated, decontaminate
by following the procedures cutlined in FM 2140
and TM 3-220, then clean and lubricate.

43. Care and Cleaning of Mounts and
Acceasories

&, (renaral, The mounts and accesmories, such ap
the ammunition cheet and apare parts, should also
be kept clean and lubricated. Painted surfaces
should be apot painted when necemsary., Moving
surfaces should be inepected and ofled with the

preseribad lubricant.
b. Tripod Mount, M3. All external surfaces of

Section TV,

44, Preparctlon

When {napected, the machinegun should be com.
pletely assembled, mounted, and have headapace
and timing properly set. Inapecting peraonnel
should look for dirt, cracks, burrs, and rust, and

Section V.

45. Guneral

The decieion to deetroy the gun to prevent its
capture and use by the enemy is & command dec-
slon, and will be ordered and carried out only on
anthority delegated by the major unit commander,

@. Deatroy the machinegun and mount only
when they are subject to capture or abandonment.
Destruction must be as complete as circumstances
permit.

b. Lacking time for complete destruction, de-
atroy the parts essential to operation of the gun,
beginning with those parta most difficult for the

enemy to duplieate.

¢. Destroy the same parts of each gun to pre-
vent the reconstruction of & complete gun from
saveral damaged guns,

the mount should be kept clean and lightly ofled.
Be perticularly careful that the pintle bushing is
clean and lightly ofled, and that the pintle lock
release cam is welllubricated and free from grit.
The aleeve lock Indexing lavers and telescopic legs
ghould be clean and lubricated enough for ease in

use, The mount should he clegned and olled with-.

the same regularity as the gun. Cleaning of the
mount can be accomplished in the same manner as
the gun,

e. Antigireraft Mount, M6E2. Lubrication on the
ME8 mount should be light. A drop of oil on the
joints of the firing grips, trigper control linkage,
alides of the trigger control mechanism, sideplate
trigger, sideplate fripger cam, and pintle pivot
bolts should he sufficient. Although the pintle does
not revolve in the elevator, it should be lightly
ciled to prevent rust. When in use, the traversing
bearing should be sparingly lubricated monthly,
Use automotive and artillery grease {GAA), in-
Jected by a lubrieating gun through the lubricat-
Ing fittinge in the base, The bearing should be
thoroughly lubricated at all times, but excessive
lubrication should be avoided, since excess greage
will work out onto the mount.

INSPECTION

operate the gun manually to Insure it {s function-
ing properly. Appendix D ix an inapection check-
list to be used as 8 guide for crew membery or
Inspecting personnel to inmure that the gun and
aequipment are properly maintained.

DESTRUCTION

45, Mathods of Dastruction

a. (Fun. Field strip the gun, Use the barrel as a
sledge. Rajse the cover and smash the cover for-
ward and down, toward the barrel aupport. Smash
the backpiate group. Remove the firing pin from
the bolt; place the striker im the hole in tha face
of the bolt and bend it until broken, Remove the

barrel buffer tube lock assembly from the barrel
buffer body group and bend and deform it. Smash
and bend the hreech lock depressors. Place the
barrel extension in the rear of the receiver, with
the barrel extenslon shank protruding; lmock
off the shank by striking {t with the barrel
Irom the side. Deform and crack the receiver by
striking it with the barrel at the sideplate corners
hearest the feedway. Smash the extractor,

AGD SNLL



b. Tripod Mount, M3, Leave the pintle on the
tripod by removing the pintle bolt from the gun.
Use the barrel as & sledge. Birike the sides of the
pintle and deform it. Fold the trail legs and turn
the mount over. Stand on the folded trall legs and
knock off the pintle lateh (pintle lock release
cam). Smash the elevating mechanism with the
barrel. If posaible, smash the rear legs to prevent
unfolding.

e, Antigireraft Mount, M83. Remove the side-
plate trigger control mechaniam from its con-
tainer, or the gun, and deform it by using the
barrel. Lock the eradle and yoke aasembly in the
horizontal position, and beat the trigger frame
aspembly and cradle until they are bent down
slong the elevator aseembly. Strike the elevator
from the side, with the barrel, until it is bent ao
that the elevator will not rotate in the base,

d. Spare Parts. Deatroy the bolt, barrel exten-

alon, fixing pins, and barrel buffer groupe ae pre-
scribed In 46a above. Break or deform all other
parts.

a. Ammunition. When time permita and mute-
rial is available, ammunition can be destroyed by
burning. Unpack all ammunition from boxes or
cartons, stack the ammunition in & heap and,
using flammable material available, ignite and
taka cover immediately.

f. Burning. To destroy the gun by burning,
place & thermite grenade in the receiver on the
bolt (with the cover resting on the gremade) and
fire the grenade. (This method may require the
use of more than one grenade,) Remove the back-
plate group, place s thermite grenade in the rear
of the receiver and five the grenade.

g. Disposal. Bury in sujtable holes or dump
parts into streams, mud, snow, sumps, latrines, or
geatter the parts over a wide area.
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CHAPTER &

CREW TRAINING

Section 1.

47, General

@, The purpose of crew drill {s to develop preci-
gjon, speed, akill, and teamwork in the techniques
of examination of equipment, placing the gun into
and teking it out of action. In crew drill, precision
muat be stressed, Once that ia attrined, mpeed,
skill, and teamwork will be developad.

4. Duties are rotated during crew drill to allow
each member of the gun crew to bhecome familiar
with the duties of the other members.

¢. Precisicn is attalned only through adherence
to prescribed procedure. Precision is the first con-
aideration. Speed, skill, and teamwork will develop
with practice.

d. During crew drill, all oral or visual signale
are repeated. When the fire command Is com-
pleted, the gunner will give the assistant gunner
an UP. The assistant gunner will extend his hand
and arm into the alr in the directlon of the leader

{to indicate READY) and announce, TP,

&, With the M3 mount, the crew must conglat of
at least four men, Including the leader,

48, Crew Equipment

In addition to individual arms and equipment,
erew members carry the following equipment for
the tripod-mounted machinegun:

Overwr sy Hopgeriad minbevem squipmend

Bgqund or Crew Leader Binoculars, compass, ons box
of ammunition.

Mo, 1. Amsistant Gunnwr Tripod.

Na. 2. Gunrar Racalver, traversing and
elevating machanizm at-
tached, and headspacea und
timing gage.

Mo, 5. Ammunition bearer BEarrl, barrsl cover, and box

of ammunition.

49, Form for Crew Dnll

a. Positions With Egquipment. The crew leader
commands, FORM FOR CREW DRILL. The crew
forms in column, facing the crew leader, with five

CREW DRILL

paces between men, in the fellowing order: sasist-
ant gunner, gunner, and ammurnition bearer; the
gasistant gumnmer is fiva paces from the crew
leader. When the crew members reach their
correct poaitions, they sassume the prone position
with equipment arranged as follows (fig 112} :

(1) No. 1; tripod to his left, trail legs to the
rear, front legy uppermost.

{2) No. 2: receiver across his front, back-
plate to the right, retracting slide handle upper-
monst.

(8) Mo, 8: barrel to his right, muzzle to the
rear, and ammunition box to his left front with
lateh to the right (lateh to the front for the new
box).

{4) Other members, If present: ammunition
boxes in front, one feot apart, latches to the right
(front).

{5} Crew leader places the ammuniftion box
to his right, as he faces the crew, latch to the
right (front).

b. Rotation of Duties.
(1) Duties are rotated to insure that each
member Jearns and iz capable of performing the
duties of the other members,

(2) The command tc rotate all personnel is,
FALL QUT LEADER. At this command each
member of the ¢rew rises, moves forward, and
asaumes & new duty. The crew leader hecomes the
ammunition bearer. The assistant gunner movea
forward and becomes the crew leader. The gunner
moves forward and becomes the assistant gunner,
The ammunition bearer moves forward and be-
comes the gunner, If the leader is not changed, the
command, FALL OUT ASSISTANT GUNNER, is
given. At this command, the crew members rise,
the gunner becomea the asaistant gunner, the am-
munitin bearer hecomes the gunner, and the as-
siatant gunner becomes the ammunition bearer,
When the crew members have assumed their new
poeitions, they call out their new duties in order,
ARBSISTANT GUNNER, GUNNER, AMMUNI-
TION BEARER.

A



Figure 112, Crew formed in eolummn, five poeoes apart.

50. Inspection of Equipment Before Firing

When the crew is formed with eguipment, the
comand is, INSPECT EQUIFPMENT BEFORE

FIRING. At this command, the crew proceeds as
follows :

a. The assistant gunner inspects the tripod M3
mount to insure that:

{1} The indexing levers and clamps oy the
frant and trail legs function properly, and the legs
are in the short (low) position.

(2) Front leg and trail legs are closely
folded ; front leg clamp is handtight.

(37 Sleeve lock latch and pintle lock release
cam are in working order; pintle lock release cam
is down.

(4) Pintle bushing iz free from dirt and

burrs.

b. The gunner inspects the receiver group to

insure that:
(1) Barrel support and breech bearing are

free of dirt.

(2) Gun pintle is free of dirt.

(3) Feed mechanism and bolt awitch are
properly assembled to feed from left {(raises cover
for proper inspection).

(4) Striker projects through the aperture in
face of bolt (closes the cover).

(5) Rear sight is set at 1000 yards (900 me-
tera) windage zero.

Figure 113. Serewing the barrel into the barrel extension.
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(6) Traversing and elevating mechanism is
gecurely attached to the receiver,

(V) Traversing handwheel is centered.

{B) Elevating screws are equally exposed
{about 2 inches), above and below elevating hand-
wheel.

{(#) Backplate is latched and locked in place.

(10) Bolt lateh release is locked in the down
position by the bolt latch release lock.

¢. The ammunition bearer inspecta the barrel

and ammunition box to insure that:

(1) Barrel is clear.

(2) Barrel carrier assembly iz securely at-
tached to barrel.

{3) Barrel bearing is free of dirt.

(4) Metallic links are clean {(open ammuni-
tion box).

{5} Belt is properly loaded and placed in hox,
the double looped end up.

(6) Dummy ammunition will be used during
crew drill and NO LIVE ammunition is present.

(T} The box 18 closed and latehed.

d. When the ammunition bearer completes his
inspection, he moves to the gunner’s position, with
the barrel in his right hand and ammunition box
in his left hand. With the aid of the gunner, the
ammunition bearer screws the barrel into the bar-
rel extension. The headspace and timing adjust-
ment is now made as prescribed in paragraphs 11
and 12 (fig 113). The ammunition bearer remains
on the left and on line with the gunner.

g. The crew leader examines his ammunition as
described in ¢ above.

f. At the completion of the inspection, a report
is rendered as follows:
(1) The ammunition bearer reports: AMMU-
NITION CORRECT (or any deficiencies).
(2} The gunner reports: GUN AND AMMLU.-
NITION CORRECT (or any deficiencies).

(2} The assiztant gunner reports: ALL
CORRECT (or any deficiencies) {(fig 114).

Figure 114, Crew ready to place the gun inte action.
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51. Placing the Gun Into Action

To place the gun into action, the crew leader com-
mands and signals, GUN TO BE MOUNTED
HERE (pointing to the position where the gun is
to be mounted), FRONT (pointing in the direc-
tion of fire), ACTION (vigorously pumping his
fist in the direction of the designated gun posi-
tion).

a. At the command or signal ACTION the as-
aistant gunner grasps the left trail leg near the
center with his left hand. Springing to his feet
and grasping the tripod head with his right hand,
he lifts the tripod across the front of his body
with the front leg up, and carries the tripod to the
desired location (fig 115). Upon arrival at the
position, he places the trail leg shoes on the
ground with the front leg pointing upward.
Steadying the tripod with his left hand on the
front leg, loosens the front leg clamp with his
right hand (fig 116}, positions the front leg with
his left hand, tightens the front leg clamp with his
right hand. With his right hand on the tripod
head, he slides his left hand down on the left trail
leg and with a snapping motion, pulls the left leg
(to the left), engaging the sleeve latch. He then
alines the tripod for direction, drops the mount to
the ground, stamps the right and left trail shoea
with his right or left foot, and assumes the prone
position behind the mount.

Figure 115, Asaistant gunner—(No.1} opening the tripod.
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b. The gunner and ammunition bearer move to-
gether. When the tripod is nearly mounted, the
gpunner and ammunition bearer apring to their
feet. The gunner places both hands on the spade
grips, the ammunition bearer grasp the ammuni-
tion box in his left hand and the gun car;y{ng
handle with his right hand ; both men lift the gun
from the ground and move rapidly to the gun
position. At the gun position, the ammunition
bearer places the ammunition box on line and in
front of the leader’s ammunition box. The gunner,
assisted by the ammunition bearer, inserts the
pintle into the pintle bushing. The ammunition
bearer stamps the front shoe into the ground with
his left foot (fig 117), releases the carrying han-
dle, lowers his right hand and lifts the gun pintle
lock release cam. When the gun pintle is fully
seated, he presses down the pintle lock release
cam with his right hand; then turns to his left
and returna to his original position.

c. The assistant gunner holds the left spade grip
with his left hand, and with his right hand, low-
ers the traversing and elevating mechanism to the
traversing bar, insuring that the traversing hand-
wheel is to the left and the lock lever is to the
rear. He then assumes a semiprone position to the
laft of the gun with his feet to the rear, and his
head on line with the feedway. He unlatches and

Figure 118, Emplocing the mount.
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Figure 117. Mounting the gun.

raises the cover of the ammunition box, removes
the ammunition belt, and inserts the double
looped end into the feedway and taps the cover
with his right hand to insure it is closed.

d. With his right hand, palm-up, the gunner
grasps the retracting slide handle, vigorously
jerks it to the rear and releases it. The gun ia
half-loaded (fig 118). He then assumes the correct
gunner’s position by taking a prone position di-

rectly behind the gun, legs spread and heels down.
His right hand lightly grasps the right spade grip
with the thumb in position to depress the trigger.
His left hand is on the elevating handwheel (palm
down) with his thumb near the traversing slide
lock lever. He rests on his left elbow, head as close
as possible to the rear sight (fiz 119). He then
gives the assistant gunner an UP. The assistant
gunner announces UP and extends his hand and
arm into the air in the direction of the leader.
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Figure 118. Gun mounted, gunner half-loading the pun.

52. Taking the Gun Out of Action

To take the gun out of action, the command is
OUT OF ACTION.

a. The gunner raises the cover with his left
hand, the assistant gunner lifts the ammunition
out of the feedway, replaces the ammunition in
the box, closes and latches the box. The gunner
closes the cover, pulls the retracting slide handle
to the rear with right hand {palm up) releases it,

presses the trigger with his right thumb, and loos-
ens the traversing slide lock lever with his left
hand, He rises to his feet, grasping both spade
grips. At this time the ammunition bearer will
arrive at the gun position. With hizs left hand, the
ammunition bearer grasps the ammunition box
and places his right foot on the front leg shoe.
With his right hand, he reaches down and lifts up
the pintle lock release cam and grasps the carry-
ing handle (fig 120).
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Figure 118, Crew ready for astion,

b. The gunner and ammunition bearer lift the
gun from the tripod, turn right and carry the gun
back to their original position. They set the gun
down, muzzle to the left, retracting slide handle
up. The gunner pulls the retracting slide handle to
the rear, alines the lug on the barrel locking
spring with the 34-inch hole in the right side of
the receiver. The ammunition bearer unserews the
barrel from the receiver, picks up the ammunition
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box and barrel, moves five paces to the rear,
places the barrel to his right, muzzle to the rear,
ammunition box to his left, and assumes the prone
position,

¢. The gunner rotates the bolt latch release lock
to the right and releases the bolt latch. He checks
his sights to insure they are properly set,

d. The assistant gunner assumes a kneeling po-
sition behind the tripod and releases the sleeve
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Folding the trail legs.

Crew taking the gun out of ackion.

lock latch with his right hand, risea to his feet,
grasps the front leg with his left hand, and ro-
tates the tripod to a vertical position en the trail
legs, With his right hand, he loosens the front
leg clamp, folds down the front leg, then tightens
the clamp. With his right hand on the tripod head,
he rotates the tripod on the right trail leg and
releases the sleeve lateh, folds the left trail leg
against the right, with his left hand (fig 121).
Holding the tripod head with his right hand, trail
legs with his left, he lifts the tripod across the
front of his body, with the front leg up. He turns
to the right and returns to his original position.
At this time, the crew leader picks up his ammu-
nition box and faces the crew. The assistant gun-
ner places the tripod on the ground, assumesa a
prone position to the right of the triped, and an-
nounces UP.
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Section Il.

HAND CARRY
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Figure 122. Dragging the gun into position.

53. Duties of Crew

To hand-carry gun and equipment, the command
is SECURE EQUIPMENT, FOLLOW ME. At

this command—

a. The crew leader carries hizs ammunition box
in his right hand.

b. The assistant gunner carries the tripod over
either shoulder.
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¢. The gunner carries the receiver on either
shoulder, spade grips to the front.

d. The ammunition bearer carries his ammuni-
tion box in his left hand, and the barrel in his
right hand, muzzle to the rear: or on his left
shoulder with the muzzle to the front.

54. Carrying the Tripod-Mounted Gun
When the gun is mounted on the tripod, it can be
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Figure 123,

Two-mon carry.

moved for short distances by dragging, or by a
two- or three-man carry. (In the two- or three-
man carry, men should move in step to make car-
rying easier.}

a. Dragging. The gun is dragged when limited
cover or the situation requires the pun to be
moved in this manner. The gunner and assistant
gunner drag the mounted gun to the desired posi-
tion (fig 122).

b, Twe-Man Carry. With the gunner on the
right and assistant gunner on the left, each prasps
the front leg with his forward hand, and a trail
leg with the other hand, just above the traversing
bar (fig 123).

¢. Three-Man Carry.

(1) When the barrel iz hof. The gunner is
behind the triped with a trail leg in each hand.
The assistant gunner is on the left and the ammu-
nition bearer on the right, each grasps the carry-
ing handle. In addition, the assistant gunner car-
ries the ammunition in his left hand (fig 124).

(2) When the barrel is cool. The ammunition
bearer and the assistant gunner each grasp the
front leg (fig 125).

Note. Carrving the gun by the barrel may cause damage
to the barrel support and the barrel extension.

55. Carrying the Gun to Other Mounts

With the mount prepared to receive the gun, the
cradle of the mount is placed in a horizental posi-
tion To move the gun to the mount, the gunner
carries the right spade grip with his left hand,
and a box of ammunition in his right. The assist-
ant gunner grasps the carrying handle with his
left hand, and a box of ammunition in hia right
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Flgure 124, Three-man carry fhot barrel),

hand. Upon arrival at the mount, the punner and
assistant gunner place their ammunit.'n boxes
near the mount. The gunner removes the rear
mounting (gun-locking} pin with his right hand.
The assistant gunner removes the front mounting
(gun-locking) pin with his right hand. The gun is
placed on the mount. The gunner alines the holes
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in the rear mounting lugs of the receiver with the
rear mounting bracket and inserts the rear mount-
ing pin. The assistant gunner alines the front
mounting hole in the front of the receiver with the
front mounting bracket and inserts the front
mounting pin. (For use of the sideplate trigger
with the M63 mount, see TM 8-1005-213-10.)
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Figure 125. Three-man carvy (cold barrel).
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PART TWO
TECHNIQUE OF FIRE AND EMPLOYMENT

CHAPTER 7
TECHNIQUE OF FIRE DURING PERIODS OF GOOD VISIBILITY

Section .

56. General

@. Technique of fire is the method of delivering
and controlling effective fire. Each member of the
machinegun crew must be trained in the standard
methods of applying fire, either as a crew member
or an individual, and must perform his assigned
task sutomatically and effectively,

b. The simplest and most effective technique of
delivering fire with the machinegun, mounted on
its ground or vehicular mounts, is to aline the
sights of the gun on the target and properly apply
fire. This technique of fire is called direct laying.

¢. At times, techniquea of fire other than direct
laying are more appropriate and effective. When
delivering overhead fire and fire from position def-
ilade, the gunner must use the appropriate tech-
niques deacribed in paragraphs 87 through 96.

d. Before the machinegun can be employed to
the best advantage using any firing technique, cer-
tain fundamentals must be understood and ap-
plied. These include:

Section Il.

58. General

The gunner's knowledge of his machinegun is not
complete until he learns something of the action
and effect of the projectiles when fired, This sec-
tion discusses various characteristics of machine-
gun fire, including trajectory, cone of fire, and the
beaten zone.

59. Trajectory

a¢. The trajectory is the curved path of the pro-
jectile in its flight through the air, from the muz-
zle of the weapon to its area of impact. The major
factors which influence the trajectory are: the ve-

INTRODUCTION

(1} Characteristics of fire.

(2) Classes of fire.

(3) Range determination.

(4) Fire control and fire commanda.
(6) Target designation.

(6) Methoda of engaging targets.
(7) Overhead fire.

(8) Predetermined fire.

(2) Methods of laying the gun.
(10) Final protective fires.

{11) Range cards.

(12) Firing from position defilade.

e. This chapter discusses the above subjects,
which apply to all phases of techniques of fire.

57. Marksmanship Training

Training in machinegun marksmanship (chap 9)
is a prerequisite to training in the technique of
fire.

CHARACTERISTICS OF FIRE

locity of the round, gravity, rotation of the round,
and resistance of the air.

b. The farther the round travels, the greater the
curve of the trajectory. The highest point of the
trajectory is called the maximum ordinate. This is
a point approximately two-thirdas of the distance
from the gun to the target. The maximum ordi-
nate increases aa the range increases (fig 126).

60. Cone of Fire

When the weapon is fired automatically in bursts,
all the rounds do not follow the same path. This is
due to the vibrations of the gun and mount, varia-
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tions in ammunition, and atmospheric conditions
which cause the rounds to follow u alightly differ-
ent trajectory. Thia group of trajectories formed
by a singie burat is called the cone of fire (fig
127).

61. Beaten Zone

The beaten zone is an elliptical pattern formed by
the cone of fire as it strikes the ground.

a, Effect of Range. An the range to the target

Section {ll.
62. General
Machinegun fire is claseified with respect to:
¢. The ground.
b. The target.
e. The gun.

63. Class of Fire With Respact to the Ground
(Fig 128) '

&, Plunging Fire. Fire in which the angle of fall
of the rounds, with reference to the alope of the
ground, is such that the danger space is practi-
cally confined to the beaten zone, and the length of
the beaten zone is materially shortened. Plunging
fire ip obtained when firing from high ground into
low ground, when firing from low ground into
high ground, and when firing at long ranges.

b. Grazing Fire. Fire in which the center of the
cone of fire does not rise more than one meter
above the ground. When firing over level or uni-
formly sloping terrain, the maximum extent of
grazing fire obtainable is approximately 1000 me-
ters.

&é4. Classes of Fire With Respect o the Target
(Rg 129)

a. Frontal. The long axis of the beaten zone is
at a right angle to the long axis of the target.

b. Flanking. Delivered against the flank of a
target.

e. Oblique. The long axis ¢f the beaten zone s
at an angle, but not a right angle, to the long axis
of the target.

d. Enfilade. The long axis of the beaten zone
colncides or nearly coincides with the long axis of
the target. This class of fire is either frontal or
flanking and is the moat desirable class of fire
with reapect to the target, because it makes maxi-
mum uze of the beaten zone,
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increases, the beaten zone becomes shorter and
wider,

b. Effect of Terrain. The length of the beaten
zone for any given range will vary according to
the slope of the ground. On rising ground, the
beatan zone becomes shorter, but remaine the
same width. On ground that slopes away from the
gun, the beaten zone becomes longer, hut remains
the same width.

CLASSES OF FIRE

65. Clazses of Fire With Respact to the Gun
(Fig 130)

a. Fized Fire. Fire delivered on a point target,
Little or no manipulation is required. After the
Initial burat, the gunners will follow any change
or movement of the target without command.

b. Traversing Fire, Fire distributed against a
wide target requiring successive changes in the
direction of the gun. When engaging s wide target
requiring traversing fire, the gunner should select
Buccessive aiming points throughout the target
ares. Thease aiming points should be close enough
together to insure adequate target soverage, hut
not 50 close ae to be wasteful of ammunition by
concentrating a heavy volume of fire in a small
ATea.

¢. Searching Fire. Fire delivered agalnst a deep
target or a target that has depth, requiring
changes in elevation of the gun. The amount of
elevation change depends upon the range and
elope of the ground.

d. Traversing and Searching Fire. Fire deliv-
ered both in width and depth by changes in direc-
tion and elevation. It ia employed against & target
whose long axia ia obligue to the direction of the
fire,

&. Swinging Troverse. Emploved agrinst targets
which require major changes {n direction but lit-
tle or no change in elevation. Targets may be
dense, of conalderable width, in relatively close
formations moving slowly toward or away from
the gun, or vehicles or mounted troops moving
acroes the front. The traversing slide lock lever is
loorened enough to permit the gunner to swing the
gun laterally.

1. Free Gun. Fire delivered againat moving tar-
gets which muat be rapidly engaged with rapid
changea in both direction and elevation. Examples
mre: serial targets, vehicles, mounted troops, or
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Figure 128, Classes of fire with respest to the pround.

infantry in relatively close formations moeving g. Rate of Fire. When firing swinging traverse
rapidly toward or away from the gun position. Te and free gun, the werpon is normally fired at the
fire free gun on the M3 tripod mount, the gunner eyclic rate of fire which is in excess of 450 rounds
disengages the traversing slide lock lever from the per minute, consuming a large quantity of ammu-
traversing bar and pushes the traversing and ele- nition. Also, there is no beaten zone as such, as
vating mechanism up, out of the way. each round seeks it own area of impact.
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Section IV. RANGE DETERMINATION

&6. General

Range determination is the process of deter-
mining the distance between the gunner’s position
and his target. The gunner’s ability to engage a
target depende on his ability to accurately deter-
mine the range to the target. Under combat condi-
tions, ranges are seldom known in advance; there-
fore, the effectiveness of fire depends largely upon
the accuracy of range determination,

67. Maximum Usable Range

The maximum ueable range {8 the range at which
the target is visible to the gun crew or leader.
This range varles with the terrain and visibility,
but normally will not exceed the maximum effec-
tive range of the weapon. The caliber .50 HB, M2,
mechinegun has & maximum effective range of
1830 meters.

68. Methods of Range Determination
There are many methods for determining range.

AOQO MA1A

Some of these are estimating by eye, firing the
gun, measuring range from a map or aerial photp-
graph, stepping off the distance, or securing the
information from cother units. Ranges are deter-
mined to the nearest 100 meters for machinegun
firing. In combat, the most commonly used metl:l-
ods are estimating by eye and firing the gun. 3

69. Estimating by Eyi

This is the method most often used in the fleld.
There are two methods of estimating by eye; the
100-meter unit of measure method:ahd the ap-
pearance of objects method, = oo e b

a. 100-Meter Unit of Measure Method. To use
this method, the gunner must be able to visualize
a 100-meter distance on the ground. With this
distance in mind, he can mentally determine how
many of these 100-meter units there are between
his position and the target. In training, his esti-
mater should be checked by pacing off the distance
(the average soldier takes about 180 stepa per 1040
metara). Constant practice in applying the 100-
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Figure 111. Applying the 1 00-meier unit of measurement mothod
Jor ranges up tc 550 meters,

metar unit of measure is essential, This method is
used for ranges up to 600 meters (fig 181).

(1) For rangea from 500 tc 1,000 meters, the
Boldier selects e point halfway to the target, deter-
mines the range to the midpoint by applying the
100-meter unit of measure, then doubles the eati-
mate {fig 182}. This method of determining range
ia not accurate beyond 1,000 meters,

(2) Certain types of terrain will affact the
appearance of 100-meter units of megsure. On ter-
rain that slopes upwerd toward the target, 100
meters appears Jonger than on level terrain: on
ground that slopea downward toward the target,
100 meters appears shorter than on level terrain.

b, The Appesrance-of-Objects Method. Many
times it is impossible to cbaerve all of the terrain
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te the target. When this oceurs, it is impractical
to apply the 100-meter unit of measure, and
ranges must be determined by the appearance-of-
objects method, To use this method, the soldier
must learn through practice how familiar objecta
look at various known ranges. For example, he
atudies the appearance of & man standing 100 me-
ters away., He fixes the appearance of the man
firmly in mind—his size and the details of his
uniform and equipment. Next, he studies the man
in a kneeling position, then it a prone position,
This procedure is followed at various Lknhown
ranges out to 500 meters. By comparing the ap-
pearance of the man in these positions at known
ranges, he can establish a series of mental images
which will help him to determine range on unfa-
miliar terrain out to 500 metars.
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Figure 132. Applying the 100-meter unit of mecerurs method
For ranger greater than 500 malera,

(1) Training should be conducted to familiar- {2) Factors which affect the appearance of
ize the soldier with the appearance of other famil- objects must be considered, and an understanding
iar objects, such s weapons and vehicles, at var- of thesa factors will help to make estimater more
loue ranges. accurate,

Table 1. Fociors A ffecting Raxge Estimation by Epe

Faotar ADpears psarer (rangs b wnderasimaliad) whso— | Appeazs more distant (racge s svrweimaisd) wheo—
Target vimibIty . e ek . Moat of the target is visible and ofern o | Only -» small part of the target is seen or
clear cutline, target s smell in relation to ita sur-
roundings.
Terrain, or position of the obsarver..____ Looking nerosss depression, most of which | Looking noross s depression, all of which
is hidden from view. is visibla,

Looking from low groupd toward bigh | Looking dewnward from high ground.
ground. Looking down a straight, open Vision i narrowly conflned es in streets,

road or along n railrond track. draws, or forest trafls.
Looking over uniform surfeces like water,
sbow, desert, or grain Belds.
Light snd atmosphers. ... .. -..- .] In bright light or the sun is shining from {In poor light euch as dawn, and dwsk,
bebind the observer. in rain, soow, fog, or when the sun is in
the obeerver's sym.

The targat {s In sharp contrast with the |The target blends inte the beckground or
background, or is milbouetted by res-| tertalo.
»on. of size, shape, or color, seem in the
clear ntmosphers of hbigh altitudes.
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70. Other Methads of Determining Range

@. To determine range by firing the gun, the
gunner openg fire on the target at the estimated
range, and moves the center of the heaten zome
into the center base of the target by niemns of the
traversing and elevating handwheels, He resets
the sight so the new line of aim is at the center
base of the target and notes the sight setting on
the rear sight, This sight setting may apply only
to this gun.

&, When the ground in the vicinity of the tarpet
does not permit cbservation of the strike of the
rounds, or when surprise fire on the target is de-
sired, fire is adjusted on & point which offers ob-
servation and ig known to be at the same range as
the target. The gunner then lays his gun on the
target when orderad.

¢, When moving into positions occupied by
other units, range cards prepared by those units
¢an furnish valuable range informeation on tar-

)
/
e f

'
"

., 'P" F ""If,-lfd 4] ..Ll'r'. | T - )
NG e

™. e =1 -

Y L I..-f: = -E

gets, suspected targets, and various terrain fep-
tures.

d. When the tactical situation and time permit,
range may be determined by pacing off the dia-
tance.

T

71. Laterol Distance Measurement

In addition to the ability to determine range aceu-
rately, the gunner needs a quick method of mesas-
uring leteral distence right or left from & refer-
ence point to & target.

@. When the gun is mounted on the M3 triped,
width can be measured by aiming on & point and
manjpulating the traveraing handwheel, counting
the clicks from one point of aim to ancther point
of aim. Each click equals one meter at 1,000 me-
ters, or half a meter at 500 meters. This method iz
accurate but time-consuming,

b. The finger measurement method is not &
method of range determination but only & method
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Figurs 188, Tha finger measursment mathod.
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of meesuring the Iateral distance {In fingers) be.
tween two points. To meseure the distance in fin-
gers between g reference point and a target, ex-
tend the arm with the palm outward, the fAngers
cupped, and the elbow locked, Close one eve, raise
the index finger, and aight along ita edge, placing
the edge of the flnger along the flank of the target

Saction V. FIRE CONTROL

72. Fire Contrel

¢. Generel, Fire econtrol of machineguna in-
cludes all operations connected with the prepara-
tion and actual spplication of affective flre on &
target. It implies the ability of the Jeader to open
fire at the inetant he desires, adjust the fire of the
gun{s) on the target, regulate the rate of five,
shift from one target to another, and cease firing,
This ability to exercise proper fire control de-
pends primarily on the discipline and the proper
training of the crew. Failure to exercise fire con-
trol resulta in denger to friendly troops, loss of
surprise effect, premature disclosure of positiona,
application of fire on unimportant targata, loss of
time in adjusting fire, and waste of ammunition,

b. Methods of Fire Control. Thare are several
methode of controlling machinegun fire. The noias
of hattle will Hinit the usa of some of these meth-
ada; therefore, the leader must aslect the method
or comhination of methade which will best accom-
pligh his purpose.

(1) Oral. Thia is an effective methed of con-
trol; but at timen the leader will be too far away
from the gun crew(s) or the noise of battla will
make It imposeible for the gun crew(a) to hear
him.

{2) Arm-and-hand signals, This {8 an effac-
tive method when the gun crew(s) can see the
leader. All crew members must underatand tha
standard arm-and-hand algnale ueed to control
machinegun fire,

{3) Prearranged signols, Thess Bre either
visual or sound aignals, such as pyrotechnica or
blasts on s whistle, These signels should be in-
cluded in appropriate SOP's and must be clenrly
understood by all crew mernbers.

(4) Persenal contaet, In many situetions, the
laader must move to Individual crew members to
jeave orders. This method of control ia used more
than any other by amall unit leaders. The leader
must use maximum cover and concealment to keap
from disclosing the gun crew's position,

(8) Standing operating procedures, Standing
oparating procedures are actions the gun crews

AGD MHELA

or reference point. Note the space remsining be-
tween the two points, and then fill this space by
raising fingers until the apace is covered, The
measurement from the reference point to the tar-
get s then stated as being one or more fingers,
depending on how many fingers are raised to
eover this diatance (fig 183).

AND FIRE COMMANDS

perform automatically, without command. SQOF's,
such s those described In {2) above, are devel-
oped during the training of the gun crews, and
thelr application eliminates many commends and
simplifisy the leader’s joh of fire control.

¢. Chatn of Fire Condrel, The chaln of fire con-
trol begins with a fire unit leader. Although there
js no fixed unit organization for the caliber .50
machinegun, thie type of unit can be selected from
available personnel The fire unit leader is reapon-
sible for both the technical and tactical employ-
ment of the gun(s) and the training of the crew.
He is reaponaible for passing on to the crew mem-
bara all instructions and orders from his next
higher leader {commander) regarding the situa-
tion and mission. He asaigns sectors of fire and
firing poaltions, designates targets to be engaged,
adjusta fire, and insures effective coverage of the
fargets. :

d. Rates of Fire.

(1) Rapid : over 40 rounds per minute,

{2) Slow: 40 rounds or less per minuta.

{3) Single-shot: one round,

(4) When engaging targeta at ranges greater
than 1,100 meters, the gunner should use single
ghot tracer ammunition. Firing the gun one round
at a time allows the gunner to deliver well-ajimed
fire on the target, '

8. Adiuziment of Fire,

(1} Machinegun fira ia wdjusted by observing
the strike of the rounds, observing the flight of
tracers, frequantly relaying the gun, or by & com-
bination of thesa (para 118).

{2) Adjustment by observation of fire is the
most jmportant elaement of fire control if it ia
bold, aggressive, rapid, and continuous thronghout
the s¢tion. The gunner ia trained to observe and
adjust his gun’s fire without command. He 1
trained to enticipate the action of the enemy after
the initial burat, and is prepared to shift his fire
to cover any change in formation or movement of
his target. If the gunner fails to aceomplish this,
the fire unit lander must promptly correct him by
announeing or asignalling subsequent flre com- .
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mends. Thia responsibility to adjust fire continues
through the chain of commands. When subsequent
fire commands are given, the gunner makes the
required corrections and continues to engege the
target without any further command to fire.

(8) If the gun is fired on the tripod mount,
subsequent commands ere given to make changes
in direction, elevation, and the rata of fire. Thesa
changes are given orally as, SHIFT RIGHT,
SHIFT LEFT, ADD, or DROP. {For arm-and-
hand signals see FM 21-60.) When making these
announced changes, mils may be used to indicate
the amount of desired shift; for exampie, SHIFT
RIGHT b6, or SHIFT LEFT 7. When making
chenges in elevation, mils are not used, as it is
nermally difficult to determine just how high or
low the center of the beaten zone js striking the
ground in relation to the target.

73. Fire Commands

Fire commands are technical inetruetions lsaued
by e leader to enable the unit or crew to mecomn-
plish a desired fire mission, Fire commands have
been standardized for {nfantry direct fire weap-
ons, and follow the same sequence. There are two
types of fire cornmands: initial fire commands are
issued to engage a target; and subsequent fire
commands are isgued to adjust fire, change the
rate of flre; interrupt fire, shift fire to 8 new
target, or to terminate the alert. A correct fire
commeand iz one that is as brief as clarity permits
and includes all the elements necessary for the
accomplishment of the fire mission. It is given in
the proper sequence, tranamitted clearly, and at &
rate that permits receipt and application of in-
ptructions without confusion.

a. Elements of the Initial Fire Command. There
are six essential elementa of the initial fire com-
mand for the machinegun that are glven or im-
plied by using one or more of the methods of
econtrol. During training, the gun crew repeats
each element of the fire command as it is given.
This ia done to avoid confuasion and to train the
erew to think and act in the proper sequence. The
six elements of the initial flre command as they
apply to the machinegun are, olert, direclion, de-
seription, range, method of fire, and the command
to opan fire.

(1) Alert. Thia element brings the crew(s) to
a state of readiness to receive further instruc.
ticns. Once alerted, the gunner insures the gun is
loaded ; the assistant gunner continuously checks
with the leader for orders or Instructions and
passes them on to the gunner. The oral alert ia
announced aa, FIRE MISSION, At this command,

the gunner is alerted thet a target has been de-
tected and fire may be delivered upon it. Bince
there is no fixed unit organization for the caliber
50 machinegun, it is poasible that the leader may
have more than one gun under his command. In
this situation, the leader must number the gun
crews, [f the leader desires to alert the gun crews,
but only fire one gun, he will announce, FIRE
MISSION, then deeignate the number of the gun
to fire, NUMBER 2 (or 1). If he wants to gslert
only one gun crew he will announce NUMEBER 1
{or 2), FIRE MISSION.

(2) Direction. This element indicates the gen-
eral direction to the target and may be given in
one or & combination of the following ways:

{a) Orally, The leader gives the direction
to tha target in relation to the position of the
gun(e}. For example, FRONT, RIGHT FRONT,
LEFT FRONT,

(b) Poinling. The leader can designata a
emall or obscure target by pointing with hie arm
snd hand or aiming the machinegun(s). When
pointing with hiz arm and hand, a man standing
behind him should be able to look over his shoul-
der and aight along his arm and index finger to
locate the target. When a gun has been aimed at a
target, a soldier looking through the sights should
be able to see the target.

() Use of trocer ammunition, Tracer am-
munition ia a quick and sure method of deaignat-
ing a target which is not clearly visible. When
paing this method, the leader should first give the
general direction to direct the gun erew’s atten-
tion to the desired area. To minimize the losa of
surprise when using tracer smmunition, the
lender does not Are until he has given all the ele-
ments of the fire command except the command to
fire. When using thi=s method of designating & tar-
get, the leader may use his individual weapon or
fire one or more burste from the machinegun. The
firing of the tracer(s) then becomer the last ele-
ment of the fire command and ie the signal to
open fire, For exampla:

FIRE MISSION

FRONT

BUNKER

WATCH MY TRACER(B)

BURST (OR BINGLE ROUND)
The leader firea hin individual weapon or a ma-
chinegun at the enemy bunker then his gun
crew(a) open fire.

(d) Reference points. Another method of
designeting obscure targeta is by using easily rec-
ognizable reference points. Prominent terrain
features and manmade objects make good refer-
ence polnts, All leaders and members of the
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crew(s) must he familiar with the terrain fea-
tures and the terminclogy used to describe them,
When uring a reference point, the word “refar.
ence"” precedes its deacription and the word "“tar-
get" precedes the target description, Thie {s done
to avoid confualon. The general direction to the
reference point should be given.

I. Example of the use of the reference
pointa:
FIRE MISSION, NUMBER 2
FRONT
REFERENCE: LONE PINE TREE
TARGET: TRUCK

2. Sometimes a farget must be desig-
nated by using successive reference points. For
example

NUMBER 1, FIRE MISSION

RIGHT FRONT

REFERENCE: RED-ROOFED
HOUSE, LEFT TO HAYSTACE,
LEFT TO BARN

TARGET: MACHINEGUN

3. Finger measurements (para T1b) can
be used to direct the gun crew's attention to the
right 'or left of reference points. For example:

FIRE MISBION

LEFT FRONT
REFERENCE: CROSBSROAD
RIGHT FOUR FINGERS
TARGET: LINE OF TROOPS

4. When the guns are mounted on tri-
pods, lateral distance from reference points can
be accurataly announced. When gunnere are firing
the tripod-mounted gun, lateral distance is as-
sumed to be in mila unleas otherwise indicated, 8o
the word “mils” iz not necessary. For example:

FIRE MISSION
FRONT
REFERENCE: KNQCEED-OUT
TANK
LEFT FOUR ZERO
TARGET: COLUMN OF TROOPS
{g) Degeription. The target descripton is
used to create a picture of the target in the minds
of the gun crew. The gun crew (s} must know the
type of target they are to engage to properly
apply thelr fire. The lesder should describe it
briefly, but accurately. For axampla;

Dismounted enemy personnel ______. _TROOPS

Automatic weapons ______ MACHINEGUN
Armored vehicles e = TANK
Artillery or antitank wespon _____ANTITANK
Ajrplanes or helicopters _________ _ATRCRAFT

If the iarget iz obvlous, no description 18 neces-
sary. Finger messurements or mil measurements
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esn be used to designate the width of & linear
target when the flanka n.nnnut be pinpointed.

(f) Range. The mng'a to the target i given
eo the gun crew{s) inow how far to look for the
target and immedistely know what range setting
to place on the rear sight. Range is determined
and announced in meters. Since the meter iaz the
standard unit of range measurement, the word
“meters™ is not announeed. With machineguns,
the range la determined and announced in even
hundreds and thousands, For example; THREE
HUNDRED, ONE THOUSBANI, ONE ONE
HUNDRED. This element may be cmitted when
the gunners can obviously determine the range;
however, it is deairable In some situations to an-
nounce the range.

{g) Method of fire. This element ineludes
manipulaticn and rate of fire.

i. Manipulation 18 used to prescribe the
class of fire with respect to the gun (pare 65). It
Ig announced as FIXED, TRAVERSE, SEARCH,
TRAVERSE AND SEARCH, SWINGING TRA-
VERSE, or FREE GUN.

£. Rate is used to control the rate of fire.
There are three ratea of fire which may be an-
nounced for the gun: alow, rapid, or single-shot
(pars T2d),

{h) Commeand to open fire, If surprise fire
ja not desired the command FIRE ia given with-
out pause. It is often important that machinegun
fire be withheld for maximum effect of surprise
fire, To insure this, the leader may preface the
command to commence flring with the worda AT
MY COMMAND or AT MY SIGNAL, When the
gunner(s) arve ready to engage the target, they
report UP to the assistant gunner{s) who signsl -
READY to the lander. For example:

FIRE MISSION

FRONT

TROOPS

AT MY COMMAND {(Pauss until crew
members area ready and fire is de-
Eired.)

FIRE (or appropriate arm-and-hand sig-
nal)

74. Abbreviated, Informal Fire Commands

Pire commands need not be the complete formal
command to be effective. In combat, the leader’s
fire command will seldom include all elements of
the formal fire command, He will use oniy those
eléments necessary to rapidly place effective fire
on & target without confusion. However, during
training he should initially use sll elements of the
formel fire command to inatill in the crew mem-
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bers the habit of thinking and reacting in the
proper manner when a target is to be engaged.
After the crew members have been thoroughly
tragined in formal fire commands, they should be
taught to react to the abbreviated or informal fire
command, using the various methods of control as
discusaed in paragraph 72. There are three ele-
ments that must be given in the abbreviated or
informal fire command: the alert, range, and fhe
command to commence firing. Other elements of
the formal fire command may be used, depending
upon the tactical situation and time.

75. Doubtful Elements and Corrections

a. Doubtful Elements, When the gunner is in
doubt about any element of the fire command, he
repeats the element of the fire command in ques-
tion and states THE COMMAND WAS. At this
time the leader announces THE COMMAND
WAS, and repeats the element in question, and
continues with the fire command.

b. Corrections.

(1) Initiel fire commands. When the leader
makes & mistake in the initial fire command, he
eorrects it by announcing CORRECTION, and
then gives the corrected element(s). For example:

FIRE MISSION
FRONT

TROOFS
FIVE HUNDRED

CORRECTION

Section V.

77. Direct Laying
Direct laying is pointing the gun for direction and
elevation so that the sights are alined directly on

the target. An intelligent application of the prin-
ciples of direct laying involves a knowledge of the

factors contained in this chapter.

78. Target Designation

Target designation follows a logical prescribed se-
quence, The three elements used to designate tar-
gets are direction, deseription, and range. These
elements may be transmitted orally, by using
arm-and-hand signals, by pointing, or by a combi-
nation of these methods. Targets may also be des-
ignated by laying or firing the gun.

79. Fire Distribution, Concentration, and Rates
of Fire

a. General. To be effective, machinegun fire
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SIX HUNDRED

TRAVERESE

AT MY COMMAND

(2) Subgequent fire commands, When the

leeder makes an error in the subsequent fire com-
mand, he may correct it by announcing CORREC-
TION, and then repeating the entire subseguept
fire command, For example.

LEFT FIVE, DROF ONE

CORRECTION

LEFT FIVE, DROP ONE ZERO

76. Subsequent Fire Commands

1 the gunner fails to adjust hie fire on the target,
the leader must promptly correct him by announc-
ing or signaling the desired changes. When
changes are given, the gunner makes the required
corrections and continues to engage the target

without further command. When firing under the
control of & leader, the essistant gunner checka
with the leader for instructions which he passzes

on to the gunner {para 72¢},

a. Changes in the rate of fire are given orally
and by arm-and-hand aignals.

b. To interrupt firing, the leader announces
CEASE FIRE or gives a signal to cease fire. The
gun crew(s) remain on the alert and firing can be
resumed on the same target by announcing FIRE,

e. To terminate the alert, the leader announces
CEASE FIRE, END OF MISBION.

PRINCIPLES OF APPLICATION OF FIRE

must be distributed over the entire target area.
Improper distribution of fire reaults in gaps
which allow the enemy to escape or use weapons
against friendly positions without effective oppo-
asitlon. The method of applying fire to & target is
generally the same for either a single gun or a
pair of guns.

b, Engaging Ground Targets. There are flve
main factors that govern employment against
ground targets.

(1) Greater accuracy when fired single-shot.

(2) Long beaten zone, -

(8) Low rate of sustained fire.

(4) Any number of guns may be operating
together at any given time, aa opposed to fixed
organization.

(5) Best used at long ranges or against tar-
gets where penetration of cover is a consideration.

¢. Distribution and Concentration of Fires.
(1) Fire is delivered in width, depth, or in a
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combination of the two. To distribute fire prop-
erly, the gunners must know where to aim, how to
adjust their fire, and the direction to manipulate
the gun.

(a) Point of initial lay and adjustment.
The gunner must sim, fire, and adjust on a certain
point of the target. It is extremely important that
fire be adjusted boldly, rapidly, and continuously,
Binoculars may be used by the leader to facilitate
fire adjustment. The gunner insures, throughout

his firing, that tﬁﬁt&r of the beaten zone is
maintained at the center hase of the target for
maximum effect from each burst of fire. When
this is done, projectiles in the upper half of the
cone of fire will pass through the target if it has
height, and the projectiles in the lower half of the
beaten zone may ricochet into the target (fig 134).

(b) Direction of manipulotion of the gun
after adjusting fire onto the poitnt of initial aim,
The gunner muat move his beaten zone in a cer-

o# PIRN PALENG. THROUGH
TakdT

LOWEE HilF OF BEATEN
IDHE RRCHOCHETING INTO
TAAGET

Figure I84. Line of aim and plocement of center of beaten on target.

Figure I35, Linaar tarpet.
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tain directlion over the target. 1he directlon de-
pends on the type of target and whether the tar-
get is engaged with & pair of guna or a single gué.
When engaging targets other than point targets
with a pair of guns, the targets are divided so
that fire is evenly distributed through the target
Areas.

(2} Fire delivered on point targets or a spe-
cific area of other target configurationa is called
concentrated fire.

d. Rates of Fire.

(1) There are three rates of fire with the
machinegun; slow, rapid, and single-shot, These
rates are established primarily as a guide for
training. In training, the rate of fire should be
announced to facilitate learning and to provide
the gunners with a basis for judging the number
of rounds being expended.

{a) Slow fire is any number of rounds lese
than 40 rounds per minute in burats of six to nine
rounds at 10 to 16 second intervals. It is directed

by announcing SLOW.

) napid Are B ANy numper ol rouanosa
greater than 40 rounds per minute flred in bursts
of six to nine rounds &t 5 to 10 second intervals.
It is directed by announcing RAPID.

(¢} Single-ghot. The caliber .50 machine-
gun, as compared with other automatic weapons,
haa the capability of firing one round at & time. It
is directed by anncuncing SINGLE-SHOT. Tde
rate of fire can be delivered very effectively
againat targets st great ranges asince it allows the
gunner to place well-aimed shots into the target.
Single-shot rounds can be fired every 2 or 3 sec-
onda: however, the rate of fire is dictated by the
nature of the target and the range.

(d) The cyclic vate of fire represents the
maximum amount of ammunition which can be
expended by & gun in 1 minute. The cycle rate of
fire for the caliber .50 machinegun is in excess of
450 rounds per minute, The gun firea at this rate
of fire when the trigger ia held down and ammuni-
tion is continuousaly fed into the gun for any given
period of time,

Figure 138. Linsor targei with deptk.
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{2) The rates of fire below should be followed
for maximum effect:

(a) Ground targets are initially engaged
using the rapid or higher rate in order to gain fire
superiority, Once fire superiority has been gained,
the rate of fire ia reduced to & point that is auffi-
cient to maintain fire superfority, This reduction
in rate of fire {s necessary to keep the barrel from
overheating and to conaerve ammunition,

(b} Aerial targets (chap 11) ere engaged
using the cyclic rate.

80. Types of Targefs

Targets presented to the machinegunners during
combat will in most cases consist of enemy sol-
diers in various formations which require distri-
bution and concentration of fire. These targets
have width and depth, and the application of
machinegun fire ie designed to thoroughly cover
the area in which the enemy is known or sus-
pected to be. These targets may be easily distin.

r—-——_ﬂ_‘_—_——-_ - ———

tu?aﬂble or may be indistinct and difflcult to
locate,

a, Paint targets are targets which require the
use of a single aiming point. Enemy bunkefs,
weapons emplacements, vehicles, small groupa of
soldiers, and perial targets such as helicopters or
descending paratrooperz are examples of point

targets.

b, Linenr targets have aufficient width to re-
quire traversing fire and no more depth than can
be effectively covered by the beaten zone (fig 186).

¢, Linear targets with depth are targets which
have sufficient width fo regquire traveraing fire,
and depth which cannot be covered by the beaten
zone. A combined change in directicn and eleva-
tion (traveraing and searching fire) is required to
maintain effective fire on these targets (fig 186).

d. Deep targets have depth but very little width
and can be efectively coversd by searching fire
(fig 187).

Figure 127. Deep tarpet.

AGO MinrA

133



get exists when the Enémr is in a certain area but
his exact location is not known. A hilliop is a

e. Area targets as discuesed in this manual have
considerable width and depth and require exten-
sive traversing and eearching fire. Thiz type tar-

Sectisn VI,

typical area target.

APPLICATION OF HRE

(TARGET ENGAGEMENT/DIRECT LAY)

81. General

a, When machinegun fire is under direct control
of a leader, he designates the midpoint and flanks
or ends of a target unleas they are cbhvious to the
gun crew (a).

b. When a target other than a point target is
engaged by two gunners, it is always divided.
Each gunner applies his fire to that portion of the
target correaponding to his position with relation

to the other gun. Normally, each gunner engages
one-half of the target; however, gunners must he
prepared to engage thz entire target if neceasary.
Gunners continua to fire on the target unti! it is
neutrelized or until another signal {s received
from the leader.

¢. The gunner's poeltiona should be numbered =0
aech gunner will know which portion of a target
he should engage. {Thia pertains alao to the vehic-
ular-mounted weapons.) It should be emphasized
that the positions are numbered, not the guns or
gunhers.

d. To insure that gunners react quickly and
properly when they detect & target or when a
target is designated by the leader, standard meth-
ods of applying fire to the various type targets are
taught. These methods are the same for ground
and vehicular-mounted gune.

B82. Point Target

A point target ia engaged with fixed fire. If the
target moves after the Initial burst, the gun
crew(s) keeps fire on the target by following ita
movement with the gun(s).

83. Linsor Targes

Linear targeta are engaged with traverasing fire,

a. Two Guns.
(1) Normal division. The target is divided at

the midpoint; the right gun (No. 1) engagea the
right half of the target, and the gun on the left
(No. 2} engages the left half of the target. The
point of initial lay and adjustment for both guna
iz at the midpoint of the target. After adjuating
on the midpoint, the right gun{No. 1)} traverses
the right half of tha target to include one aiming
point beyond the last viaible target flank and re-

turna to the midpeint,

134

[

(2) Special division. If one portion of the
target presents a greater threat than another, the
target can ba divided so fire ia concentrated on
that portion presenting the greatest threat. The
apecial division of the target i3 accomplished by a
subsequent fire command after firing begins. The
gunnera initially lay at the midpoint, regardieas
of the apecial division to be made, thus precluding
confusion.

b, One Gun. A Single gunner must engage the
entire width of a linear target. The point of the
initiel lay and adjuatment {8 on the midpoint, or
that portion of the target presenting the greatest
threat, The gunner traversea to either flank and
ther covera the remainder of the target.

84. Deesp Targets

Deep targets are engaged with searching fire,
When range im announced, it is given to the mid.
point of the target.

a. Two Gunas. The point of initial Jay of both
guns is on the midpoint, which iz also the point of
division. Bince enfilade fire (para 64d) ia deliv-
ered, it is not necessary to adjust on the midpoint
of the target because the long axis of the beaten
zone will compensate for missing the midpoint.
However, should the gunner’'s heaten zone be out
of tha latersl confinea of the target 1t will be nec-
essary to adjust fires into the target ares. After
the initial bursts, the right gun (No. 1) searches
to the near end of the target, the left gun {(No. 2)
pearches to the far end of the target. Both gun-
ners then reverse their direction of search and
return to the midpoint (fig 138).

B, One Gun. A single gunner initially laya and
fires at the midpoint of » deep target, unlasa an-
other portion of the target presents a greater
threat, The gunner immediately searches to the
near end then covers the entire target.

$5. Linsar Targets with Dapth

Linear targets with depth are engaged with trav.
ersing and searching firee. When range is an-
nounced, the ranhge to the midpoint is given.

&. Two Guns. The method of division, the point
of initinl lay and adjustment, and the extent of
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Figure 182, Engogemnt of lineor torgeis with depth,

manipulation for both gune are the same a8 pre-
scribed for linear targets, The gunners, however,
apply enocugh search between each burst to insure
the center of the beaten zone is maintalned at the
centar base of the targst.

b. One Gun. A single gunner initially lays and
adjusts on the midpoint of a linear target with
depth, unless some other portlon of the target
presents & greater threat. The gunner traverses
and searches to the near flank, then covers the
entire target area (flg 189).

86. Area Targeis

The leader designates an area target by indicating
to the gun crew(a) the width and depth of the

target. Area targets are engaged with traversing
and searching fire.

a. Two Grune.

{1) The target is divided at the center of
maan: the right gun (No. 1) fires on the right half
snd the left gun (No. 2) fires on the left half. The
point of initial lay and adjustment for both guns
iz on the center of mass,

(2) After adjuating on the center of mass,
fire is distributed by determining the sire of the
beaten zones and applying direction and elevation
changes that cause the most effective coverage of
the target ares. Both guna traveras and search
thair respective halves to the flanks, then return
to the midpoint.

b, One Gun. A single gunner engages an Area
target by laying snd adjusting on the center of
masa, traversing and searching to either flank,
then, reversing the direction, traversing and
asarching to the other flank (fig 140).
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Figurs 100, Bngagement of aren targets {obfechive).

Section VI

87. General

a. Fire delivered over the heads of friendly
troops ia overhead fire. During training, it is used
oitly when troop safety has been proven. The ter-
rein and visibility dictate when overhead fire can
be delivered safely.

b. Overhead fire {s used only when the following
conditions have been met:

{1) The safety limit has been determined and
has been identified on the ground.

(2) The gun mount is firmly seated.

(8) Friendly troops have been notified, if at
all possible, that fire is to be delivered over them.

(4) The rate of fire does not exceed 40
rounds per minute.

(6) The gun barrel is not badly worn. This
condition Is indicated by exceaslve muzzle blast.

88. Determining the Sufety Limlt
d. Minimum Clegrance. When delivering over-

AGO HILA

QOVERHEAD FIRE

head fire, the center of the cona of fire must clear
the feet of friendly troops by & prescribed dia-
tance. This distance is known as minimum clear-
ance,

b, Safety Anple. The amount of elevation
change required on the gun to give minimum
clearance is known as the aafety angle. The safety
angle is the difference between the angle of eleva-
tion to hit the troopa end the angle of elevation

for troop safety.

¢. Corresponding Range. When the safety angle
ia placed on the gun, the point where the center of
the beaten zome would strike the ground deter-
mines the shortest range at which fire can be de-
livered over the heads of friendly troops. When
the ground ia level or uniformly sloping between
the gun and the target, the corresponding range
for the safety angle used is obtained by convert.
ing the troop safety angle from mils into meters.
The eorresponding ranges are in firing table FT
50 AA-T-2 or FT .50-H-2, for types of ammuni-
tion indicated.
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d. Uneven Tervoin. Level or uniformly sloping
ground is seldom found in the field. This limits the
use of firing tables and corresponding ranges in
determining the limit of troop safety. In lieu of
firing tables, a rule of thumb has been devised to

give the gunner a aimple method of checking for
troop aafety.

(1) The gunner's rule can be applied when
the friendly troops are at least 350 meters in
front of the gun position, and the range to the
target is 850 meters or less.

{a) Lay the gun on the target with the
correct sight setting to hit the target,

(&) Without disturbing the lay of the gun,
sat the rear sight at & range of 1600 meters.

{¢) Look through the alghts and notice
where the new line of alm strikes the greound.
This iz the limit of troop safety. When the feet of
the friendly troops reach this peint, fire muat be
lifted or ahifted.

(2% When the range to the target is greater
than 850 meters, overhead fire should be delivered
otly in an emergency and then only out to & range
in which either the tracers of the strike of the

bullets cen be seen by the gunner.

Section IX,

90. General

In order to achieve maximum effectivenesas, the
machinegun must be employed using the technique
of direct lay; however, at times it may be deaira-
ble to employ guns from defilade positions. A
mechinegun la In defllade when the gun and ita
erew are hidden from enemy ground observation
by & land mass such as the crest of a hill. The
position may be on the reverse side of the creet or
the forward slope of the next higher ground (fig

141).

a. Advantages.

{1} The gun and crew have cover and con-
ceplment from direct fire weapons.

(2) The crew has some freedom of movement
in the vicinity of the gun poaiticn.

{8) Control and supply are facilitated.

(4) The characteristic smoke and flash of the
gun are partially concealed from observation.

b. Disadvaniages.

(1) Rapidly moving ground targets are not
easily engaged because adjustment of fire must be
made through an observer.

(2) Targets close to the mask usually cannot

be engaged.
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89, Pracautions for the Overhead Fire

The following safety precautions muat be ob.
served in delivering overhead fire,

a. Firmly emplace the tripod mount,

b. Use depression stops to prevent the muzzle of
the gun from accidentally being lowered below the
gafety limit.

¢. Do not deliver overhead fire through trees,

d. Inform commanders of friendly troops when
fire im to be delivered over their heads,

¢, Insure that all members of the gun crew{s)
are aware of the safety limit.

f. Do not deliver overhead fire if the range from
the gun to the target is less than 85( meters or
axceeds 850 metars,

g. Do not use a barrel which has exceasive muz-
zle blast or is otherwise determined to be badly
WOrn.

#. During training exercises;

{1) Do not lay machineguns so their fire will
crosa &t any point over the heads of friendly
troopa.

(2} Consult AR 386-63 and lecal safety regu-
lations coneerning overhead fire,

DEFILADE POSITION

(8) Tt ia diffieult to secure grazing fire for a
final protective line.

e. Defilade. A gun iz in defilade when the gun
and its crew are completely behind the terraln
which masks them from the enemy (ususlly on
the reverse slope of a hill}. The gun must fire up
and over the hill. Fire must be observed and ad-
juated by a crew member who can observe the
target from & position on a flank or to the rear of
the gun (on higher ground). A defilade position
allows little opportunity to engage new targets.

d. Partial Defilade. A machinegun is In partial
defilade when a mask (usually the crest of a hill)
provides the gun and gunner with some protection
from enemy direct fire, but the gunner is able to
engage the target using divect laying techniques.
The gun is frr enough up the slope mo that the
gunner can see the target through the sights but
the lower portion of his body and Yower portion of
the gun are protected by the mask. Partial defl-
lade positions are desirable when a fire mission

cannot be accomplished from a defilade position.

91, Selection, Praparation, and Occupation of
Firing Positions

a. The fire unit leader selects the location of the
gun position,
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DIRECT LAY EXPOSED POSITION

FARTIAL DEFILADE

FOSITION DEFILADE (FORWARD SLOPE)

MAXIMUM POSITION DEFILADE

MINIMUM POSITION DEFILADE (REVERSE SLOFE)

Figure 141.  Minimum and maximum position dsfilads,
partial defilade, and direct lay areas.




b. To select & position in partial defllade, the
fire unit leader moves up the reverse side of the
alope until he has the target in view above the
mask when sighting at the height of the gunner’s
eyes,

¢. To select a position in maximum defilade, the
fire unit leader estimates the lowest point below
the mask at which hia gun can still engage the
target without danger of hitting the mask,

d. While the fire unit leader is selecting the
position, the gun crew examines equipment and
mounts the gun under covar,

<
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é. Upon aignal or command from the fire unit
leader, the gun is carried or dragged into the se-
lected firing position.

92. Engaging Targets

The essential elements in engagement of a target
from defilade are direction, elevation, maszk clems-
gence, and adjustment of fire. These elements are
discuased in paragraphs 83 through 96. More than
one gun may be employed using the technigues
oputlined in thies aection.

POINT

1
)

72 MILS'<

1300 METERS

TARGET
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Figure 142.  Aiming point method.
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93. Laying the Gun for Direction

6. Direction Alinement Method, An obmerver
placez himeself on the gun-target line, and in &
soaition from which he can see the gun and the
target. He alines the gun, approximately, by hav-
ing the gunner shift the mount. The gunner then
loosena the traverasing slide lock lever and, di-
rected by the observer, moves the gun right or left
until it is alined on the target; then clamps it in
that pogition.

b, Usze of an Aiming Point. A prominent land-
mark, visible to the gunner through his sights, 1s
gelected as an aiming point. An aiming point on
the gun-target line, and &t an equal or grester
range than the terget is desirable. However, an
Aiming point on the mask may be used.

(1) If the aiming peint I3 on the gun.terget
line, the gun is leid on the aiming point and is
therehy alined for direction.

(2} If the aiming point ia not on the gun-tar.
get line, the deflection is measured hy means of
binoculars or compass, Thie measured deflection
is laid-off with the gun.

94. Aiming Point Method of Laying the Gun
for Elavation

An aiming point visible from the gun position ia
selected (preferably a point at a greater range
than the target, and at a higher elevation than the
target) and the range to the target is determined.
The leader, using bincculars, measures the vertl-
cal angle in mile from the aiming point to the baae
of the target. He then lays the gun on the aiming
point with the sight setting te hit the target (fig
142), end directs the gunner to manipulate the
gun through the number of mile measored. For
example, in figure 142 the range to the target is
1,800 meters. The angle read with the binoculars

fromm the aiming point down to the base of the
target iz 12 mils, The sight is set at 1,300 meters,
the gun laid on the aiming point, and muzzle de-
pressed 12 mils (fig 142). If the eiming point ia
off the gun-target line, deflection in mils may be
taken with the rear sight windage screw knob, I¥
not over & mila; otherwise, the deflection muat
be taken up on the traversing handwheal,

93. Establishing Mosk Clearance

After the gun has been laid, determine whether or
not the entire cone of fire will clear the mask,

a. Visual Method. When the range te the mask
is not more than 450 meters, mask clearance ex-
ists when the axis of the hore is elevated 7 mils or
more above the gunmask line. Mask clearance can
be checked, after the gun has been laid on the
target, by depressing the muzzie of the gun 2 mils
and sighting along the bottom of the receiver and
the barrel support. I this line of sight clears the
mask, mask clearance exists, Elevate 2 mila before

firing.

b. Use of Firing Tables. Determine the range to
the maek and obtain the corresponding angle of
elevation for mask clearance from firing tablea
FT .50 AA-T-2 and F'T .50-H-2. The range cor-
resaponding to the angle of elevation ir set on the
gun sight, If the line of alm through the sight
clenra the mask, mask clearance exista,

96. Adjustment of Fire

Under fleld conditions, even the most practical
methods of laying the gun on the target quickly do
not always result in the initial burat being on the
target. For this rearon, rapid adjustment of fire
on the target is essential. Adjustment of fire must
be bold, rapid, and continuous. Creeping fire
should be avcided.
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CHAPTER 8
TECHNIQUE OF FIRE DURING PERIODS OF LIMITED VISIBILITY -

Section 1.

97. General

The machinegun is provided with a stable tripod
mount, M8, and traversing and elevating mecha-
nism. By manipulating the traversing and elevat-
ing mechanism, gun crew{a) can record target
data during hours of good visibility, and engage
the same targets under conditions of poor visibil-
ity. This chapter provides guidance in machine-
gun firing techniques, and terme used during peri-
ods of limited visibility. Periods of limited visihil-
ity include darkness, amoke, fog, rain, or anow.

a. Gunners, ad well as other members of the
crew, encounter difficulties while defending dur-
ing pericds of limited visibility. These difficulties
preclude the use of many of the daylight tech-
niques of engaging targets.

(1) During periods of limited visibility. the
machinegunner's sector of responsibility cannot
be observed in depth as during periods of good
visibility. Most targets are difficult or impossible
to detect.

(2) Visibility may be so limited that the
leader cannot control the fires of hia guns Ly se-
lecting and directing fire on targets as he would
during periods of good visibility. Oral commands
are not dependable, arm-and-hand signals may not
be seen, and personal contact with the gunner is
difficult.

(8) At night, machinegunners have & tend-
ency to fire indiseriminately at noises and sus-
pected enemy locationa other than preplanned tar-
get areas.

b. To overcoms the difficulties encountered dur-
ing periods of Hmited visibility, special techniques
must be developed for engaging targets and deliv-
ering preplanned fires by the use of range eards.

98, Terms

a. Sector of Fire. An area (to be covered by
fire) assigned to an individusl or unit. Machine-
gune are normally assigned two sectors of fire, &
primary and a secondary sector,
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b. Final Proteetive Line. A predetermined line
along which grazing fire is placed to stop an
enemy assault. This line is fixed as to direction
and elevation: however, a few mils of search are -
employed during firing to compensate for irregu-
larities in the terrain. The final protective line can |
be delivered regardless of conditions of visibility.
The final protective line is always the inner limit
of the primary sector which, ideally, is assigned
close to the forward edge of the battle area, When
terrain permits, final protective lines are assigned
to machineguns along the forward edge of the bat-
tle area as a part of the final protective firea of
the defending unit.

e. Principal Direction of Fire. A priority direc-
tion of fire which marks a specific area assigne
to & weapon. Thia ares may extend from the guwn
position to the maximum effective range of the
weapon and is, therefore, not fixed for elevation.
Viaible targets appearing in the principal direc-
tion of fire take priority over targets which may
appear elsewhere in the sector. A principal direc-
tion of fire may be assigned to cover an area
which provides good fields of fire, a likely avenue
of foot approach, or mutually supports an adja-
cent unit,

(1) Principal direction of fire, day. A prior-
ity direction of fire which marks the center of a
apecific principal area assigned to a weapon, to be
covered during periods of good visibility.

{2) Principal direction of fire, night. A prior-
ity direction of fire which marks the center of a
apecific principal area assigned to a weapon, to be
covered during periods of limited visibility. :

d, Sector of Graze. A wedge-shaped ares
formed by assigned sector limits, which affords °
grazing fire (1 meter high, maximum) from the
muzzle of the weapon to the first major break in
the terrain. The sector of graze is fired using
swinglng traverse in the primary sector of fire. ]
can be fired in the secondary sector in conjunec-
tion with fleld expedienta, by freeing the travers-
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Ing and elevating mechaniem and using the mount
as a pivot. A aecior of graze can be delivered
regardless of the condition of visibility.

&, Area of Graze. An ares, other than the sector

Section IL
99. Ganesral

A gunner's ability to detect and identify targets .

during pericda of limited visibility will vary, de-
pending upon the amount of natural and artificial
illumination and the types and numbers of sen-
gors utilized. Complete definition of these targets
as to exact size and flanks will be questionable in
many cases,

100. Fire Control

During periods of limited vieikility, the lendar
cannot direct the fires of his guns as effectively ne
with good visibility. Consequently, initiative is re-
quired of the gunnera. When targets within their
sactors hecome visible to gunners, they must en-
gage auch targeta without command and econtinue
to fire until the targets have been neutralized.
Gun crews engage targets only when they can
jdentify them, unless ordered to de ctherwiee, For
example, If one gunner detects a target and en-
gages it, the other gunners will observe the area
in which fire ia being placed. They will add their
fire only if they c¢an ldentify the target or are
ordered to place fire in the area.

101. Target Engagement

@. All-tracer ammunition enables a gunner to
more effectively engage visible targets during pe-
riods of limlted viaibility and should he used when
poasible, Gunners must be trained to fire low inj-
tially and adjuat up when engaging targets during
periods of limited visibility. Thie alds in overcom-
ing the tendency to fire high during theee condi-
Hons.

b, In engaging lnear, linear with depth, and
deep targets, no attempt s made to divide the
targets {when two or more guns are engaging the
aame targete) as i done during periods of good
visibility. During periods of limited vialbility, the
center and flanks of these targets will not be

claarly defilned; therefore, each gunher observes

Section Il
102, General

In addition to engeging appropriete visible tar-
geta, the machinegunner must be able to deliver

AGO MILL

of graze, within a sector of fire which is covered
by prazing fire. Grazing flre need not be continu-
oua from the muzzle of the weapon to the area
over which grazing fire is desired,

TECHNIQUES OF ENGAGING TARGETS

his tracers and covers what he believes to be the
entire target. )

(1) Linear targels. The gunner Jays on what
he considers to be the center of masa of the target.
With the triped mounted gun, he uses traversing
fire and malntains his beaten zone on the base of
the target.

(2} Linear targeis with depith. The gunner
lays on what he considers to be the center of maas
of the target, traverses and searchea it first, cov-
ering the side which is closest to hia porition, then
covere tha entire target.

(8) Deep lorgefs. The gunner lays on what
he considers to be the center of mass of the target
then eearches it. The direction of search is to
what is considered the near end, then up to what
ja considered the far end.

¢. The typer of point targets machinegunners
will be concerned with during period of limited
vialbility, particularly at night, are enemy suto-
matic weapons and assaulting enemy personnel.

(1) Enemy automalic weapons. Polnt far
geta such as automsatic weapons may be identified |
during conditions of limited visibility by their
muzzle flashes. To effectively engage these targets,
fire should be delivered in & heavy volume and
adjusted by observing the tracar stream.

{2) Assaulting enemy persomnel. During the
final atage of en enemy assault, machineguns nor-
mally fire oty & final protective line (FPL). They
may be assigned a principal direction of fire
(PDF). Both are consldered as flmal protective
fires {FPF} and should be planned for and coordi-
nated as such. If individual enemy moldiers are
observed in the proximity of the gun position,
they must be neutralized by members other than
the machinegunner (by tha other crew members
or by security forcea of the supported unit). FPF
are fired according to the order or S0P, and the
machinegunner ia not allowed to ceass firing
them except in accordance with those ordere or
SOP.

TECHNIQUES OF DELIVERING PREPLANMED FIRES

preplanned fires during perlods of limited vieibil-
ity. These fires are used to cover target areas of
tacticsl significance such as routes, avenues of ap-
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proach, anticipated enemy supperting weapons
positions, probable enemy assaolt positions, and
to establish sectors of graze and finnl protective
lines.

103. Grozing Fire

For maximum effect in all preplanned target
areps, grazing fire should be obtained when possi-

ble.

a. Obtaining Mazimum Extent of Grozing Fire
Cwer Level or Uniformiy Sloping Terrein. The
machinegunner sets the rear sights at 14 yards,
selects & point on the ground which he detarmines
to be &t & range of gpproximately 100 meters, lays,
fires, and adjusta on thia point. If the gunner
cannot chtain 1000 meters of grazing fire because
of & major hreak in the ground at » range of leas
than 1000 metera, he placea the range to the break
on his aight and Jays, fires, and adjuets at that

point.

b, Determining the Bxtent of Grazing Fire on
the Final Protective Line. The extent of grazing
fire on the flnal protective line iz determined uring
the techniques described in g above, Any interme-
diate hreaks in the terrain along this line, which
cannot be coversd by grazing fire from a gun
firing along the Hne, 1a considered deadspace.

c. Determining the Fzient of Grazing Fire in
the Sector of Groze. The ranges to the extent of
grazing fire in a sector of graze are determined by
observation of the terrain and by cbserving the
tracer stream from behind or from a flank of the
gunpoajtion, Normalty, the extent of grazing fire
within this ares will ba much less than on & final
protactive ne and will form an irregular pattern.

d. Determining the Amount of Grazing Fire in
en Areg of (3raze. The same procedures ueed In a
above sre used in determining the extent of grez-
ing fire in an area of graze. The ranges to arens of
grazing fire are determined by obeerving the flight
of tracer ammunition from behind or from the
flank of the gun position, The gunper determinea
the lateral extant of areas of graze by aelecting
and engaging succeasive alming pointa in the area
belleved to afford grazing flre, uaing the aame
range setting as when determining the range to
the axtent of grazing fire.

104. Firs Control

Predetermined targets are engaged on order from
the fire unit leader or by S0P,

a. Final Protective Firea, The signal uzed in
calling for final protective fires iz normelly pre-
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seribed in the company operation order. The au-
thority to call for these fires may be delegated to
the platcon leader of u forward rifle platoon
Final protective fires are ceased on order.

(1} Signala. Arm-snd-nand signsls, volce
commanda, or pyrotechnic devices may be used in
calling for theaa fires,

(2) Rates of fire. When firing final protective
firea, the rapld rate of fire ia used unlesa it is
obvious that a different rate {8 necessary to
accomplish the misaion.,

b, Engaging Other Preselected Tuarget Arecs.
When engaging other preselected target areas, the
rapid rate of fire ia ured until cormmanded to cease
fire.

108. Methods of Laying the Gun

The technigua of laying the gun to engage presa-
lected target areas during periods of limited vini-
bility in effective only il the dats ie correct. Such
data is determined from the lay of the gun on
targeta. If possible, the lay ir werified by flring
and adjusting on targets. There are two methods
of determining data neceseary ta engage selected
targeta during perioda of limited visibility: read-
inge taken frem the traversing bar and traversing
and elevating mechanism, and by the use of fleld

expediants.

a. Traversing Bar and Traversing and Elsvat-
ing Mechanism Method. Direction and elevation
rerdings conatituta the dath necessary to engage
preselected target areas during perlods of limited
visibility. There readings are rmeasured by and
recorded from the traversing bar and traversing
and elevating mechanism. All messorementas ars
recorded in mile. -

{1} Preliminary sieps bafors divestion and
slevation readings are obiained.

(¢) To poaition the traveraing mechaniam,
turn the traversing handwheel toward yvour body
gs far as It will go, then turn It away two com-
plete revolutions. Check the travarsing handwheel
scile to inaure the same reading is lined wp with
the index line hefore and after the two revolu.
tons. The traversing mechanism can be poaitioned
at night by turning the traversing handwheal to-
ward your body aa far ae it will go, and then
turning it away &0 clicks (two revolutions).

(b)) To Jay the gun for direction when &
final protective line has been asmigned, lock the
traveraing elide on either the extreme left or right
side of the traversing har, depending upon which
side of the sector the finel protective line has been
aasigned. Pick up the rear legs of the tripod and
ahift the fxripod until the muzzia of the gun pointa
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elong the final protective line, If a final protective
line heanot been asaigned, the gun will be laid for
direction on the center of the primary sector, In
thia case, lock the laft sdge of the traveraing alide
on the “O" graduation on the traversing bar, The
left edge of the traversing bar slide is always used
ga the index. Pick up the rear legs of the triped
end shift the triped untll the muzzle of the gun is
lald on tha center of mactor.

() Once the gun is laid for direction, em-
place the tripod shoes firmly by digging the tripod
shoea in or by placing sandbags on the tripod legs.
This 18 done to insure greater atability end pre-
vent secldentr] movement of the tripod.

(2) Ddrsetion readings. Direction readings
are obteined end recorded to all tergets within the
primary sector of fire with the exception of the
final protective line, The fnal protective line does
not require a direction reading sinee the travers-
ing slide is positioned to the extreme right or
left of the ftraversing bar. To cbtain directicn
readings to targets other than final protective
lina:

(a) Loosen the traversing slide lock lever
gnd slide the traversing bar slide along the trav-
erging bar unti] the gun is laid on the center of
a point target and on either flank of a Ilinear
target.

{b) Lock the traveraing slide to the trav-
ersing bar and read the direction reading from
the seale on the traversing bar (fig 148). Iff the
left edge of the traversing slide dces not fall
exactly on a 5-mil graduation (Hckmark)}, use
the nearest B-mil gradustion as the direction
reading.

(¢) A direction reading to & target is de-
termined by the direction of the harrel. When the
barrel of the gun moves to the right, a right dl-
rection reading will be recorded. This pumber
will be indicated on the traveraing bar and read
from the left side of the traversing alide lock, If
the barrel moves to the left, there will he a left
reading, and the traversing slide lock will be on
the right side of zero.

(d) After taking a direction reading of a
linear target, the width of the target 1s mensured
In mile by traveraing mcross the target ueing the
traversing handwheel. The fraversing mechanism
must be repositioned hefore moving {0 mnother
target.

{3) Elevation readings.

{a) After obtaining the direction reading
to & target, an elevation reading is obtained be-
fore moving to another target. To obtain ths read-
ing, the gun is lajd on the base of the target.

{b) The elevation reading ja obtained from
two mcales. The first portion {or major reading) ia
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taken from the angraved acale on the upper eleve-
tion serew plate, The second portion {or minor
reading) i= taken from the engraved scale on the
top of the elevating handwheel, using the indica-
tor am the index (fig 148), The two portions of the
slavation reading are separated by a slash )
when they are recorded (for example 50./8).

(¢} The engraved scale on the upper elevat-
ing screw plata in graduated in 50-mil increments
from MINTE 250 mile to PLUS 100 mils. Thare i»
an index line belpw each number and a plus or
minus sign ebove ench number, with the exception
of the “Q". The zero reading has ne aign. In ob-
teining the alevation reading, the gunmer should
lower his head until his eyes are level with the top
of the elevating handwheel. The fivat portien of
the reading i the number with the plus or minua
sign indicated above the flret visible index lne
(flg 148).

{d} The acale on the elevating handwheel
{s graduated in 1-mil increments for a total of 50
mils. Locate the graduation on line with the indi-
cator (fig 148).

(&) An elevation reading is valid cn only
one mechanism. If data is placed on ancther
mechaniam valng the same amount and gun, the
data could be ineccurate. The number of threads
sxposed on the lower elevation acrew (fig 143)
must remaln the same both when obtaining and
uering data, If the numbar of threads is increased
or decreazed after the date is recorded, accurate
fire cannot be placed on the terget. For example,
when a gun is freed to angage 8 secondary sector,
should the base of the traversing and alevating
meachanlsm reotete, the deate is correct only if the
gunner insures that the same number of exposed
thresds ie replaced on the mechanism,

{f3 To replace an elevation reading of
—80/3 on the traversing and elevation mecha-
nism, manipulate the elevating handwhesl until
the horizontal line below —U50 {a visible at eye
level, with the handwhee! indicator on 8.

(4) Verifying elevation reading, To insure a
correct elevation reading to & target, the gunner
sheuld fire and adjust on this target.

(B) Dry-fire method, Data may be obtained to
targets without firing end adjusting as mentioned
in the preceding paragraph. This {s accomplished
using the dry-fire method of laying the gun. In
using thie method, the range to the target i
placed on the rear sight and the gun ia laid on the
center base of the target. The direction and eleva-
tion readings are then taken. Range determina-
tion ia critieal because any discrepancy will cause
an error in the elevation when the target is en-
gaged. The dry-fire method of obtaining data is
used only when firing 18 not fearible.,
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Figure 143. Trovereing bar and treversing ond slevating mechonism.

b. Field Expedient Methods, The fleld expedient
method serves to zupplement employment of the
machinegun in engaging preselected target areas.
Thia method is not as effective as the traveraing
bar and traversing and elevating mechaniam
method and requires additional material, Field
expedients are a primary means of engaging pre-
pelected target areas in a secondary sector during
periods of limited visibility.

(1) Stake method,
{a) Lay the gun on the limit of the sector

and drive a stake into the ground next to the
barrel. This method can be used to establish direc-
tion for one or both limits of the sector.
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{(b) If one limit of the sector is & fina)
protective line, anothe stake should be driven Into
the ground beside the sector stake, in such a man-
ner that it touches the bottom of the barrel when
the gun is laid on the final protective line. Thia
establishea both direction and elevation.

Nots, Thia expadient may ba smployed as a primary
means in the primary sector untll such time ax conditions
of visibility permit recording data from the traversing bar
and traversing and elevating mechanism.

(¢) To engage targets in the secondary
sector of fire using this technique, the gunner re-
leases the traversing and elevating mechanism,
using the pintle as a pivot,
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(2) The horizontal log or board meihod.

{a) This technique is used to mark sector
limits and provide a sector of graze. The horizon-
tal log or board technique is effective in all condi-
tions of visibility. This technique can be used
effectively if the sector of fire is no wider than
B0 mils,

(5) Place a log or hoard beneath the barrel
of the gun. The log or board should be positioned
in such a way that the barrel, when resting on the
log, will be at the proper elevation to obtain a
gector of graze. The limita are marked when ap-
propriate. {Sector of fire lesa than 800 mils wide.)

Saction 1V,

106. General

a. A range card is a record of firing data neces-
#ary to engage preselected target areas within the
sectora of fire during periods of limited visibility,
The range card may alao be used as a reference to
engege targets during pericds of good visibility,
and to aid the leaders in preparing the supporting
fire plans,

5. Data for areas within the primary sector are
of first concern, The triped mounted gun is em-
ployed to cover the primary sector of fire. Prese-
lected targets in the secondary sector are engaged
during periods of limited wisibility by the use of
fiald expedienta (para 106b).

¢, A range card contains two parts; a sketch of
the sectora of fire containing drawings of targets,
and a data section which liats data necessary to
engege these targets during periods of limited via-
ibility. The sketch section is not drawn to scale,
but the dats referring to the areas jim accurate.

107. Preparation of a Range Card

Range cards are prepared in duplicate; one copy
stays at the gun position, the other copy is sent to
the next higher headquarters. Complete range
cards are prepared for primary gun positions, and
partially completed range cards are prepared for
alternate and supplementary gun positions. The
gunner, assisted by other crew members and the
leader, is responsible for the preparation of the
range card. Range cards are prepared immedi-
ately upon arrival in a position regardlesa of the
anticipated length of stay. The range cards will be
constantly revised during oeccupation of a posi-
tion. Military symbola are used in preparing
range card (fig 144). The following are ateps in
preparing & range card. They need not be accom.-
plished in the order outlined:

@, Position the traversing mechanism (para
105a).
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(e] Dry-fire method, Data to targets may
be obtrined without firing and adjusting. This is
accomplished using the dry-fire method of laying
the gun, In using this method, the range to the
target is determined by eye; this range is placed
cn the rear sight and the gun is laid on the ceft®r
base of the terget. The direction and elevation
readings are then taken, Range determination is
critical because any discrepancy will cause sn
error in the elevation when the target is engaged.
The dry-fire method of obtaining data is used only
when firing is not possible or when the situation
is auch that firing would disclose the position,

RANGE CARDS

b. Position the weaspon with the muzzle oriented
on the final protective line. If a final protective
line is not assigned, the muzzle should be oriented
on the center of sector. Emplace the tripod as
expleined in paragraph 1052{1) (b).

¢. Sketch in the basic aymbol for the machine-
gun in the lower center portion of the card, ori-
ented in the direction of the final protective line
or center of sector, as appropriate (fig 145).

d. If a final protective line is assigned, draw in
the final protective line using the procedure out-
lined in % below.

e. Draw in the limits of the primary sector
which does not contain & final protective line on
the sketch. No data is recorded in the data section
for the limits of sector unless & target ia located
along this line {fig 145).

f. Draw in the limit of the secondary sector
which does not border the primary sector on the
renge card sketch. '

g. Draw in and label friendly positions which
are located forward of the forward edge of the
battle area (FEBA) and in the vicinity of ma-
chinegun's sector of fire (fig 145).

. Draw a magnetic north arrow from the base
of the mechinegun symbol pointing in the direc-
tion of megnetic north on the sketch.

i, Orient the gun position with & prominent ter-
rain feature recognizable on a map by obtaining
the magnetic azimuth from the terrain feature to
the gun position. Determine the 'distance in me-
ters between these two points (fig 145). Place
arrow barbs along this line to indicate the diree-
tion in which the magnetic azimuth was taken. If
A prominent terrain feature ia not available, the
gun position may be oriented by using an B-digit
grid coordinate,

7. As marginal data, record the gun number,
unit designation, and date in one corner of the
sketch. No higher unit designation than company
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SYMBOLS
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Figure 144. Military symbols applioable 10 1he calider 50 maochinepun.

AN
¥ 4 \ Y

' LEGEND

1. BASIC SYMBOL FOR MACHINEGUN.

2. PRIMARY SECTDR OF FIRE, WITHOUT
AN FPRL. .

3. PRIMARY SECTOR OF FIRE, WITH AN
FPL ALONG THE RIGHT LIMIT QF
SECTOR.

4. AECONDARY SECTOR OF FIRE.
5. SECONDARY AND PRIMARY SECTOR

OF FIRE WITH AN FFL ALONG
THE RIGHT LIMIT OF 3ECTOR.

is recorded on the sketch for security reasons (fig this line, then draw a solid line in extension to the

145).
k. Obtain data to target areas.

basic symbol for the machinegun. This line ends
in an arrowhead. Sketch a shaded blade on the
ingide of the final protective line to represent the

(1) When a final protective line is assigned, extent of grazing fire. If the final protective line
determine the maximum extent of grazing fire on has deadspace, breaks are left in the shaded blada
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GUN =)
157 QD
15T PLY
CO A
DATE

DATA SECTION

rHﬂ. DIRECTION | ELEVATION [ RANGE | DESCRIPTION | REMARKS
[ ! +50/15 520 FPL 1605 M |
2 R 20 0/43 [ 700 POFD
3 L 305 0/18 280 PDFN R0 |
4 R 250 +50/15 580 HOUSE R 25
5 R 100 +50/3 AG R 50
6 L 210 0/28 800 RJ 1
— e -

RANGE CARD WITH A FINAL
PROTECTIVE LINE.

Figurs 148. Ronge sord with the final proteciive lne,

where it occurs. Record the rangea to the near and
far edges of the deadspace and to the maximum
extent of graze mlong the final protective line.
Deadepace must be accurately recorded and sent
to higher headquarters aso that it may be covered
by the fires of other weapons, Record the eleva-
tion reading and other pertinent data under ap-
propriate columns in the data section (fig 145).
(2) Select the principal direction of day fire

AGD HHA

and prineipal direction of night fire and mark the
center of these areas on the sketch with & number,
a8 discussed in (6) below. Obtain direction read-
ings to this marked area and enter in appropriate
columns of the data section.

(8) I a sector of graze is obtained, deter-
mine the elevation setting which glvea the maxi.
mum extent of grazing fire between the muszle of
the weapon and the first major break in the ter-
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Figurs 148, Range oard withoud o final preteciive fing.

rain within the primary sector limits, Record this
elevation reading in the data section, The sector

of graze i referred to in the data section as “SG.”

(4) After laying the gun on other tar-
get areas in the primary sector, obtain direction
and elevation readings for these aresa and record
in the dats section (fig 145). | _

{6) An area of graxze is treated a3 & target
ares, and Is referred to in the data section as
IIA.G‘H

(8) Target areas In the primary sector are
marked on the range eard sketch section by num-

bers inclosed in circles. These numbers Als RS-

signed in the order of target priority,

(7T) When flald expedients are wsed to engaga
targets, replicas of the feld expedients are
sketched above the drawing of the targets and the
word “stake” with its number, is written in the
data section (fig 148), -

(8) Preselocted targets in the sacondary
sector are sketched In on the rangs card, Ranges
to these targets are not recorded below the
sketches, Data to thess targets is recorded in the
data section (g 146). :

AT 1A
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CHAPTER 9

MARKSMANSHIP TRAINING

Section [.

108. Maethod of Instruction

a. It is essential that aseiptant inatrueters and
demonstration personnel be thoroughly trained
and rehearsed in their duties before group in-
struction commences.

b, Each exercise is firat explained and demon-
atrated, Each man is then given practical work in
the exercise, supervised by aasistant Instructors.
Finally, the men sre given an examination in
order to determine their progress and proficiency.

¢. The coach-and-pupil method ia used wherever
practicable, Under this method, men are grouped
in pairs and take turns as coach and pupil.

d. A crew is the largest unit in which individual
instruction can be closely supervised. If a sufl-
cient number of machinegune are available, it is
preferable to aselgn an assistant instructor and
four men to one gun.

a. Training prescribed herein, including coursep
to be fired, should be conducted on the M60 ma-
chinegun prior to training with the caliber .50.
The machinegunnere should be capable of firing
both weapons. This method permita the caliber .50
gunners to recelve the maximum machinegun
tralning without excessive expenditure of caliber
S50 ammunition.

109. Phases of Tralning

a. Marksmanship training is divided inte two
major phaseg—
(1) Preparstory marksmanship training.

111. General

¢, The purpose of the preparatory exercisea in
marksmanship training ls to teach the essentisls
of marksmanship. A thorough, earefully super-
vised course in the preparatory exercises con-
serves time and ammunition during range prac-
tice.

AGO J4MIA
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(2) Range firing.

b. These phases are further broken down into
progresaive ateps, and should be taught in the
order outlined herein.

¢. The following must be observed during
marksmanship training :

{1} Each student will be proficient in me-
chanical training and crew drill before he receives
inatruction in machinegun markamanship,

(2) No tman will be allowed to flre on the
range until he has received thorough training in
preparatory marksmanship, regardless of pre.
vious qualifications.

110. Fundamentals of Marksmanship

To become accurate and proficient in machinegun
markamanship the scldier muat be thoroughly
trained in the following fundamentals:

a. Accurate delivery of Initia] round (burst} of
fire on either stationary or moving targeta.

b. Mechanics] akill in manipulating the gun and
rapid shifting of fire to new targets,

¢. Adjustment of fire by the following methods:
{1) Obaervation of strike.
(2) Obaervation of flight of tracer.

{3} Frequent relaylng of the gun during
firing.

d. Speed in combining thess fundamentals when
delivering fire.

Section |l FI!'AIATQI"'I’ EXERCISES

b, mwmnuuﬁmmmhtuftheful-
lowing eight steps :
{1) Posaitions for firing and introductory ma-
nipulation with both the tripod and vehicular
mounted machinegun.

(2) Sighting and aiming exercisea,
{8} Bight petilng arid laying exercises,

13



(4) Manipulation exercises.

(5) Fire adjustment,

{6) Range determination.

(7} Tracking and leading exercises.
(8} Examination before range firing.

¢. The firat five steps are listed in the order of
instruction, They must be taught in that order, As
the sixth step is not based on the material covered
in any of the other steps, it may be taught any
time before the examination. The seventh step
will be conducted after 10-meter firing, but before
firing on moving targets.

d. Every man who is to fire on the range, in-
cluding those who have previously qualified, will
receive complete instructions in the preparatory
exercises. The instructor insures that each man is
tested thoroughly and praded tn the exercizses be-
fore he ig allowed to fire. Men with an unsatisfac-
tory rating will be given additional instruction
until a satisfactory rating is obtained.

112. Equipment for Training

The following equipment per four men is desira-
ble for the preparatory exercises :

¢. One sighting bar.

b. One machinegun and mount complete (tripod
and vehicular mounts).

¢. One 14-inch aiming paster per gun.
d. One vehicle silhouette aiming target per gun.

e. One target frame per gun, covered with blank
paper and equipped with braces for mounting,

f. One 10-meter machinegun target per gun,
¢. Material for blackening sights,

113. Positions for Firing
a. The caliber .50 machinegun can be fired from

the prone or sitting position with the gun
mounted on the tripoed in low position, or from a
sitting position with the gun mounted on the tri-
pod in high position. The prone position is used
for tables 2 and 3 qualification firing. However,
the gunner should be thoroughly trained in both
positions. The standing position with vehiculapr
mount is used for table 4.

b. In the prone position, the gunner is between
the trail legs with his body extending directly to
the rear of the gun (fig 147).

(1) The inside of his feet are as flat as possi-
ble on the ground, legs well-spread, toes turned
outward.

(2) His left elbow rests on the ground, the
left hand placed on the elevating handwheel with
the palm down.

(3) The gunner lightly grasps the right spade
grip with his right hand, thumb in position to
press the trigger.

(4) The position of the body varies according
to the physique of the individual so that the eye is
in the proper position to aline the sights.

e, In the aitting positon, the gunner sita be-
tween the trail legs, directly in rear of the gun.
He may sit with his legs extended under the tri-
pod or with his legs crossed, depending upon hia
physique (fig 148, 149),.

{1) The gunner places his elbows on the in-
side of hiz thighs to obtain maximum support.

(2) He grasps the elevating handwheel with
his left hand, palm down.

(3) He lightly grasps the right spade grip
with his right hand, thumb in position to press
the trigger.

d. With the M1183 turret mount, the gunner
places both hands on the spade grips, locks his

- B

Figure 147,

152

Prone position.
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Figure 148, Sitting porition, laps exiended.

elbows into the sides of his body with his body
forward and chest against his hands, thumbs in
position to press the trigger. Brace the body and
arms firmly and aim low on the target, as the
muzzle has a tendency to rise during firing.

114. Introductory Manipulation

To give the gunner practice in manipulation, the
following procedure is used: the coach stands
about 10 paces in front of the gun, and uses hand
signals to indicate the direction in which the gun-
ner iz to move the muzzle. The gunner manipu-
lates the handwheels, observed by the coach who
makes necessary corrections. When the gunmner
reacta quickly, and can manipulate the gun as in-
dicated, he is ready to continue his instruction
{fig 150).

115. Sighting and Aiming Exercises

a. First Sighting and diming Exercize (Sight-
e Bar),

(1) The purpose of the first sighting and
aiming exercise is to teach the correct sight aline-
ment and sight picture.

(2Y When the top center of the front sight
blade is in the center of the peep sight, the sights
are correctly alined.

{3} A correct sight picture is one in which
the sights are correctly aligned, with the top of the

AGD Ed8lA

front sight blade just touching the bottom center
of the target (fig 151).

{4} All men will be required to demonstrate
proficiency in obtaining the correct sight aline-
ment and a correct sight picture with a sighting
bar (fig 1562).

b. Second Sighting end Aitming Exercize (With
(rim ).

(1} The purpose of the second sighting and
aiming exercise is to apply the preceding lesson to
sight alinement of the machinegun sights on a
target.

(2) A machinegun target is placed 10 meters
from the pintle (fig 163).

{3) The instructor uses a demonstration
crew of two assistants who are placed at the gun.
One acts as the coach, and the other as the pupil
during the demonstrations.

(4) The exercise is first explained and then
demonstrated. The coach shows the gunner the
correct sight picture. The coach then moves the
gun off the target, and requires the gunmer to
move the gun back on the correct sight picture
using the handwheels. (See para 129 for positions
and duties of the coach.)

(6) The coach checks and critiques the aline-
ment made by the gunner,

{6) Practical work is then conducted using
the method demonstrated.
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Figure 149, Sttting position, legs folded.

Figure 150, Introducing manipulation.

116. Sight Setting and Laying Exercises

e. Sight Setting Exercise. The purpose of this
exercise is to teach the method of setting the rear
sight, and to develop accuracy and speed in its
use,

(1} The exercise iz first explained and dem-
onstrated,

154

(2} The sight slide is set at the desired range
by turning the elevating screw knob. The hairline
through the peep sight is used as an index in
setting the sight at the desired graduation.

(3) To demonstrate the exercise, the instrue-
tor has one demonstrator take the pupil’s position
at the gun and another the coach’s position. The
exercise i8 demonstrated as follows:
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Figure 151, Correct sight pichure,

{2} The instruector announces the range,
(For example: EIGHT HUNDRED.)

() The pupil repeats the range, sets the
sight at the announced range, then assumes the
eorrect gunner’s position and reports UP.

(¢) The coach checks the setting of the
alide and points cut errora,

(4) All men go to their groups, work in pairs,
go through the exercise until each man has
become proficient in accurate and rapid sight set-
ting.

b, Sight Setting and Laying. The purpose of the
right setting and laying exercize is to develop
accuracy and speed in laying the gun on an aim-
ing point, and to give additional practice in sight
setting.

(1) The instructor explains that the exercise
starts with the sight leaf down and the slide at

1,000 vards, that ranges less than 1,000 or greater
than 1,800 will not be announced.

{2) To demonstrate the exercise, the instruc-
tor has one demonstrator take the pupil’s position
at the gun and another the coach’s position. The
exercise is demonatrated as follows:

(&) The instructor antounces an aiming
point and range. (For example: 1. PASTER
NUMBER FIVE, 2. ONE TWO HUNDRED.)
After giving the first element, the instructor
pauses long enough to permit the pupil to repeat
it and then gives the second element.

{b) The pupil repeats both elements, raises
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the sight leaf, and sets the sights. Upon complet-
ing the sight setting, he manipulates the gun by
turning the traversing and elevating handwheels
until the sights are aceurately alined on the deaig-
nated aiming point, He then assumes the correct
gunner’s position, and announces UP. =

(3) The coach checks the sight setting and
lay at the completion of the exercise.

(4} All men go to their groups, and instrue-
tion i3 continued.

117. Manipulation Exercises

Manipulation is the process of shifting the
direction of the gun from one definite peint to
another definite point. After the soldier under-
stands the principles of sighting and aiming, and
can assume a satisfactory firing position, he is
given instruction in manipulating the gun to ob-
tain an aceurate initial lay: then, to shift the
direction of the gun to successive peints with pro-
ficiency.

a. Second Manipulation Exereige. The instructor
insures that the following instructions are under-
stood and followed :

{1} A machinegun target is placed out 10
meters from the pintle for this manipulation exer-
cise [figure 163).

(2) Manipulation of the gun for great shifts
in direction is obtained by releasing the travers-
ing slide lock lever, and moving the slide to the
right (left), Small changes in direction are made
by turning the traversing handwheel with the left
hand. One click on the traversing or elevating
handwheel moves the strike 1 mil, or 1 centimeter
on the target.

(3} Manipulate for elevation by rofating the
elevating handwheel with the left hand.

(4} Traversing and searching the target is
accomplished by laying on the initial aiming pas-
ter (number 5 or 6) and then shifting to each of
the other numbered pasters in order (6 through
10 or its reverse}. All major shifts in traverse are
done by loosening the traversing slide lock lever,
When shifting from pasters number 7 to B or 8 to
T, use the traversing handwheel.

(61 Upon receiving the command, the pupil
repeats the instructions, sets the sight, lays the
gun on the designated paster, azsumes the correct
gunner’s position, and reports UP.

{6) At the command FIRE. the pupil repeats
the command, simulates firing two single shots,
then shifts to the next paster and simulates firing
until the exergise iz completed. The pupil aims at
each paster,
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{7) While the pupil Is performing thess oper.
atione, the coach:
(a) Checks the slght setting and initlal lay.
{b) Chacks the pupil's position.
~ (¢) Sesa that the pupll simuletea firing &
shot(s) before manjipulating the gur.
{#) Checks for proper manipulation,

(¢} At the completion of the exerciss,
checks ths lay and eritiquas the axerciss.

b, The Announcenient of Instruotions, (Ezam-
pla) ¢
{1) PASTER NUMBER FIVE (SIX) TO
PARTER NUMBER BIX (FIVE).

(2) ONE THOUSAND.

(8) TRAVERSE AND SEARCH, At the com-
mand FIRE, the instruction procesds as described
in a(4), (6), (6) above,

118, Obsarvation and Adjustment of Fire

The purpose of observation and sdjustment
practee is to teach the adjustment of fire by ob-
perving the strike of the bullets, the Aight of tra-

AGOD HIA

cers, or by frequent relaying on the target using
the sighta.

a. Dbservalion,

(1) When firing on the 10 meter range, the
strike of the hullats in visible on the target.

(2) When firing at greater distances, the
strika of the bullets on the ground may cause duat
to rise which is visible to the gunner; however,
during wet weather, the sirike can not always he
aean. In this event, the tracers will allow the gun-
nar or crew leader to note the strike of the burst
in relation to the target.

b. Adfristmant,

(1) Using the mii relation, 1 elick of the trav-
srsing handwhesl or elevating handwhesl moves
the strika of tha bullet }4-inch on the target at &
range of 10 metars.

(2) When firlng on the 10.meter range, ad-
just, moving the shot group s required number of
centimetars vertically or horizontally until ths
canter of the group s on the aiming wpaster.
Should the gunner'a initial burst strike the targeat
2 centimeters to the left and 8 centimeters below
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the aiming paster, he adjuats his fire by travers-
ing right 4 clicks, and elevating 6 clicks before
firing again.

(3) When firing on fleld targets, adjustment
jz& made by moving the burat into the target. One
click {mil) on the traversing handwhee! will move
the strike 14 meter at 600 meters, or 1 meter at
1,000 meters; however, the distance 1 click (mil)
in the elevating handwheel will move the atrike
depends on the range to the target and the slope
of the ground. The gunner determines the number
of mile necessary to move the center of the strike
into the target and he manipulates the gun the
required number of mils. This does not require the
use of sighta, For example, should the gunner fire
on & target at 500 meters and observe the atrike
10 meters to the right of the target and shori
about 50 meters, he would traverse the gun to the
left 20 clicks (mile)} and adde one or more clicks
(mils) depending on the slope of the ground.

{4) The gunner may use the "adjusted aim-
ing point” method to adjust the flre. In this
method the gunner must use his sighte. He selects
an aiming point which will place the next burst on
the target. For example, should the gunner fire on
8 target at G600 meters and estimate that the
strike 18 20 meters short and 10 meters to the
right of the target, he would rapidly select an
aiming point approximately 20 meters beyond the
target and 10 meters to the left of the target, lay
on that aiming point and fire,

119. Rangs Determination and Windage
Corrections

Range determination is the process of determin-
ing distance between two points. There are two
methode of eatimating range by eye—mental unit
of measure {yardstick), and the appearance of ob-
jects. The soldier needs training and practice in
both methods over varied terrain and under var-
led conditiona of light and weather, A definite sys-
tern of range detarmination, frequently practiced.
is the only way to meke estimation by eye rella-
ble. For information and exercises recommended
for training in range estimation by eye, see para-
graphs 68 and 68,

120. Tracking and Lecading Exercises

a. General.

(1) The gunner normally completes a course
of inatruction in firing & machinegun at stationary
targeta before inatruction is given in firing at
moving targets,

{2) Battlefleld targets may be either moving
or stationary. The technique of engaging a mov-

ing target differs from that of engaging & atation-
ary target. The gun must be simed ahead of the
target a sufficient dietance to cause the bullet and
target to arrive simultaneously at the aame point.
This distance is measured in target lengths, One
target length as seen by the gunner is cne lead.
Leads are mensured from the center of mass l[ﬁg'___
164). The lerd necessary dependa upon range,
epeed, and direction of movement of the target.
To hit the target, the gunner aims at a point
shead of the target equal to the eatimated number
of leada, maintains this lead by tracking the tar-
get (manipulating the gun at the zame angular
speed as that of the target}), and then fires. Fire in
adjusted by chservation of strike and/or tracer.

b, Troacking. Tracking consists of maintaining
correct alinement of the sights (with or without a
lead) on a moving target by moving the gun at
the same angular spead as that of the target.

(1) The gunner is required to aim at & pre-
acribed point (eenter of mass) on the target and
maintain thet aim during uniform movement of
the target, As inatruction progresses, speeds used
should differ from successive runs of the target.
Speeds, at which 10-meter targeta should be run
to represent speeds at various ranges, are shown
jn the following table.

Target Speeds, 10-Meter Moving Target

Target speeds it foches
Iﬂdl mﬂh:'ﬁ?:

B M 80 M [

Tarpit speids in mph

LI TRy & 4 2
- T 12 B 4
LR 24 156 §

(2) The target handler must have practice in
moving the target silhouette across the blank tar-

get at the varying speeds,

c. Laods.

(1) Lead table. Mathematical computation or
use of voluminous lead tables to obtain exact leads
to be used on a moving target are impractical in
combat, The simple lead table shown below givea
amount of lead necessary to hit a target moving
at right angles (0 degrees) to direction to hit at

speed and ranges indicated.
Apead in miles Raage of target
Dar hour 00 M §00 M P00 M
1 | S 14 target 1 target 2 target
length langth langths.

(2) Correction chonges. The gunner must
meale corrections as conditions change. If the tar-
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Figure 154. Sight picture with one target length lead.

get speed is 714 miles per hour, the amount of
lead is half that shown in the table; at 30 miles
per hour, double that shown. The angle at which
the target is moving also alters the amount of
lead taken (if the angle between line of fire and
line of trawvel of the target ia lesa than 456 degrees,
use one-half the lead shown in the table), For a
target moving directly toward the gun, the line of
aim is placed on the center or the lower edge of
the target, depending on range and slope of the
ground. The lower edge is used for longer ranges
and for broken ground. For a target moving di-
rectly away from the gun, the line of aim is placed
aimilarly on the center or upper edge of the tar-
get. Too much lead is better than too little because
the target runs into the fire, also the obzervation
of & strike iz easier. Intelligent use of the lead
table includes immediate application of fire with
estimated lead followed by necessary corrections
based upon observation of strike and/or tracer.
(8) Lead exercize (10 meter).

{a¢) The gunner is required to take a posi-
tion at the gun. swing through the target silhou-
ette, and aim at a point ahead of the target equal
to the prescribed lead from the center of mass.

{b) The gunner then directs the target
handler to move the marking silhouette until the
center of the target is at the point of aim. He then
repeats thiz procedure three times fur each target
Jead announced (fig 1565).

{¢) The target handler places his marking
ailhouette on the blank target, traces around it,
and holds it in place for the pupil to aim using the
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Figure 155. Aiming target used in tracking and
lagding exerotaes.

prescribed leads. Following the pupil’s inatrue-
tions, he moves the marking silhouette until the
pupil commands HOLD. He then places a pencil
dot at this point, and returns the silhouette to the
original position. This procedure is followed until
the pupil has completed three tries for each target
lead announced. The three pencil dots for each
target should be inclosed in a circle 1 centimeter
in diameter.

(d) The exercise should be conducted for
varying right and left leads.

d. Tracking and Leading.

(1} Combine tracking and leading exercises
at 10 meters. After the gunner has gained profi-
ciency in tracking the target, he is required to
repeat the tracking exercises while using a desig-
nated lead to simulate firing when his sights are
properly alined.

(2) As a further exercise in tracking and
leading, the gunner may be required to track and
lend moving targets at greater ranges. A vehicle
can be run at right angles to the line of aim at
ranges between 600 and 1,000 yards, and at vary-
ing speeds, averaging 15 miles per hour,

121. Preliminary Gunner's Test

a. Preliminary gunner’s tests should be held pe-
riodically. Training units should prescribe meth-
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ods and precedures, and issue orders announcing
eatisfactory completion of the preliminary gun-
ner's test, including the scores attained.

b. Preliminary gunner'y test, if given, should be
given prior to range firing.

¢. The recommended preliminary gunner's teat
has & possible score of 100 pointa. A score of RO
should be required for satisfactory completion of

the taat.

) Folnts
Basaove the groups from the recaiver o - 5
Disasseenble and assemmble the bolt __________ .
Disassernble and sasemble the oil bﬂﬂﬂhndrmup 5
Assamble the mechinegnn _____.._ 5
Demonstrats and explain the matting of sorreet 10

handepacs
Demonstrate and explain setting the correet timilcg 10

Section 1l

122. General

Range firing iz eonducted upom completion of
preparatory marksmanship training. Range firing
consists of the following:

a. Range Firing. Range firing begina with in.
struction firing. Each student completes instruc.
tion firlng before firing for record. Once record
firing is begun, the table is completed before addi-
tional inatructional firing is undertaken.

b, Inatruciion Firing. Thie is practice firing on a
markamanabip range with the help of an inatruc-
tor. The coach and pupil method may be used.

¢. Record Firing. A record is kept and used as
ths basis for a soldler's classifieation in marks-

manahip. .
d. Famidiagrizotion Firing. This s firing to

acquaint s soldier with s weapon. For familiariza-
tion training prior to fixing, see paragraph 198.

123. Purpose

¢, The purpose of range firing is to teach the
soldler to apply the fundamentals of markaman-
ship a8 prescribed in paragraph 110. The method
of instruction is prescribed in paragraph 108,

b. Instruction firing teaches the accurate deliv-
ery of fire, mechanical skill in manipulating the

gun to engage various typee of targeta, and obaer-
vation and adjustment of fire within the time pre-

seribed.

1480

L1

Poluia

Demonatrate spplication of the first phase of Im- 5
mediate action

Explain one pkase of lunctloning (as dirsctad by &
the axamining ofloer)

Explain why the machinegun will not A auto- &
matieally with the cover unlatehed -—

Inapect & loaded belt and maks any rrections §
tetssaary to prapare it for flring (Belt to have at
lenst one of emch of the following: Bhért roind,
bent round, lcose bullet, broken link and round
not pushad fally Inte the link)

Explain and demonstrate checks to by mads bedors 5

flring.
Explain the fuoll care ptd cluaning of the gun after 15

firing
Expinin bow gon ip targeted at 10 muters _______ 10
Demonstrate and sxplain care, sdjustment, and lu- 10
brieation of tha M8 wount

TOTAL - - -~ 100

RANGE FIRING

¢. Record firing is a test of the gunner's profl-
ciency in all phaser of instruction in machinegun

merksmanship and furnishes the means for classi-
fication according to the profielency attained.

124. Courss to be Fired

a. GGeneral
(1) The following course i prescribed for
peragnnel required to fire the machinegun for

qualifleation,
(2} The amount of instruction firing is not

limited to that prescribed in the following tablea.
The minimum number of instruction fArings rec-
ommended {» four. Such additional practice aa

time and ammunition allowsnce permit may be
given. The gunner will be proficient on the 10-
meter renge before he Is permitted to fire on the
transition range. The gunner can learn all basic
alements of marksmanship by firing on the 10-
meter range with the exception of range determi-
nation, and leading and tracking.

(8} Before rapnge firing, the instructor will

insure that all minimum qualifying scores com-
form to the latest published directives.

b, Tables. Instruction firing consists of firing
tables 2, 8, and 4 {4 firings of sach recommended).
Record firing consists of firlng tables 2, 8, and 4

once.
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Tabls 8.

10 Meler

Tatal

Tima
{mwtsrel (iwexrti ) ronde

Turgat Trpa of fire

10 NoLlimit __ . .....__. 8

10 Matar Target Paater 1, 2, 5, or d__

Targating (singleahot fArede.in

jroups of three).
10 Nelimit. ... 2 10 Mater_ ___.__ e mccrmawmemE———-— Bighting shota*
10 B, e icmeecme—————— 78 Target Pastar B, €, T, and 8. Traverss and Seareh,

*The qun having been tarpeted, sech sucowslve proaper s nlowed two shota bo sonfirtn the weswrner of the tatgeting. Thas ore sighéay sole.

Tuabls 3. Transiifon Range

Rakge (muntars) Time (mernds} Total rounds " Target Typa of Are
400 to 1,000 NoLimit...______| 5 Doulle E-sllbouetta___________.....| Targeting (singleshot).
A0t l, 000 |180..... .. .....] &0 Doukle E-allboustta () (400 to 1,000) | Frea gun (two S-roupd bursta per
targat).
Tabls ITT. Moring Torpel
Range Tims Total Tarpst Typa of n
Minimum 500. Maxi-| Variable, Not lem 26 Rectangle 8' x 8 or 6 x12 .....| Speed veriable 19 to BP mph
raum 1,000 80 seconds sversging 15 mph. Direetion
of target variabls, but stan-
dardized during record fAring.
Engsge target with single
shots, flre sutometie bursta
whemn adjusted.
Section V. CONDUCT OF RANGE FIRING

125. Officar in Charge of Firing

&. The officer in charge of firing is responsible
for the conduct of range firing. Thia officer 1s de-

talled by the brigade, battalion, or equivalent com-
mandar of the troops being trained.

b. Hia principal duties are as followa!
(1) To arrange, coordinate, and superviae the
assignment of firing pointa.
{2) To insure the application of safety pre-
cautions by all units firing.

(8} To make decinions upen interpretation of
the rules governing record firing.

126. Range Officer

Operation of the range is thé reaponaibility of the
range officer. He should be appointed well in ad-

vance of range firing. The principsl duties of the
range officer are:

a. To make timely estimates of material and
labor in order to place the range in proper condi-
tion for firing.
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b. To supervise and direct repairs of installa-
tions.

¢. To regulate the distribution of ranges and
targete.

d. To maintain a supply of materials required.
¢. To inatruct ahd supervise range guards.
f. To amsist the officer in charge of firing In
enforcing safety regulations.
127. Uniform and Equipment

a. The uniform and individual equipment worn
during range firing are prescribed by the com-
manders of the units to be trained.

b. A sufficient number of guns should be avalla-
ble for one gun par four men.

¢. Bufficlent cleaning rods, wasts, apare parts,
ruptured cartridge extractors, wrenches, cleaning
materials. and other required equipment should be
available on the range.
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128, Control Commands

a. General. In order to control the firing, and to
insure that all men fire the same exercises, a met
of control commands is established for the con-
duet of firing. The complete command is divided
into two parts; the first part permits the gunner
to lay on the exercise, and allows the coach time
to make inspections and corrections ag required.
The second part tells how and when to fire.

b, Explanation of Control Commands for 10-
Meter Range,
(1) Space six (one two, four zero), denotenm
the number of belted rounds to be used for the
exercise,

{2) Half-load. (Load}. The belt is half-loaded
A8 directad.

(8) Paster number one (two, five, gight).
This iz the command used to indicate the initjal
aiming point (pester) used in the exercise to be
fired.

{(4) One four hundred. This ia the command
ueed to indicate the range that is set on the rear
sight in preparstion for, or to actually fire, the
exercise. In the abaence of an announced range
the exercise is fired with the elght metting at
which the gun was targeted.

(6) One of the following commands will bhe
given at this time:

(a) Fized. Thie command indicates that
the target is a fixed target requiring no change in
direction or elevation.

{b) Traverse, Thizs command indjcates that
the gunner ia required to meke changes n direc-
tion {right or left).

(¢) Searek. Thia command indicates that
the gunner is required to make changes in elavg.
tion only.

{d) Traverse and search. This command
indicates that the gunner is required to meke
changes in both direction and elevation.

(8) Single-shot (four rounds). This com-
mand is to indicate to the gunner that he must fire
the exercise single-shot, In the execution of this
command, the gunner reaches forward, palm up,
and places his hand below, but not touching, the
retracting alide handle.

{7) Fire. This ia the command for the gunner
%o load his weapon, relay on the paster and fire
the exercise,

(B) Ceaxe firing, At this command or signal,
the gunner must stop firing,

(8) Clear and check. This command is alirays
glven, to insure that all guns are free of ammuni-
tion,

¢. BExample of a Contref Command,

{1} For fixed fire, the inetructor
commanda:l. BPACE B8IX, HALF-
LOAD, 2. PASTER NUMBER ONE
(TWO), 3. ONE THOUSAND, 4.
FIXED. The aecond part is: 5. SINGLE
SHOT, 6. FIRE.

(2) For exercises other than fixed fire, the
instruetor commends: 1. SPACE ONE
TWO (FOUR ZEROQ), HALF-LOAD, 2
PASTER NUMEBER FIVE (ONE
ZERD), 3. ONE THOUSAND, 4. TRA.
VERSE AND SEARCH. The second
part is: 1. FOUR-ROUND BURSTS, 2.
FIRE.

129. Duties of the Coach

6. General. During preparatory exercises and
instruetion firing, the coach is allowed to be st the
gun, The success of the instruction during both
the preparatory exercises and the instruction
firing depends to & great extant upon the thor-
oughness with which the coach performa his du.
ties, :

b. Couches. When enough experienced personne!
are available, well-trained and well-rehearsed per-
eonnel sre assigned asm coaches. Otherwlse, the
Eunners take turns coaching,

¢. Duties of the Coack. The duties of the cosch
are to:

(1) Require the gunner to inspect his gun
and equipment,

{2) Ansist the gunner in targeting the gun,

(8) Require the gunner to explain the exer-
¢lae which he fs about to perform,

(4) Check the sight setting and sipht picture
(lay) for accurmcy, and then lay the gun off in
direction not less than 6, nor movre than 10 mila.

(6) Observe the gunner's position, grip, and
mani{pulation during firing.

(8) Require the gunner to adjust his fire by
observation.

{7) Point out errors and explain their effect
on the exercise,

(B} Constantly watch the adjustment and
condition of the gun.

d. Position of the Coach.

(1) The coach takes a poaition to the left of
the gun. He may move in order to accomplish his
duties as outlined in ¢ above,

(2) When firing the caliber .50 machinegun
from the M8 mount, the coach should be lying on
his side, feet to the rear, where he can watch the
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gunner, and also observe control flags placed at
the right limit of each unit on the firing line.

130. To Emplace the Gun

a. To insure maximum accuracy during firing,
the mount must be adjusted zo that the traversing
bar is level,

5. Before emplacing the mount, make certain
that the sleeve lock latch engages the aliding
aleave. After placing the gun on the mount, stamp
all shoes firmly into the ground.

131. Targeting the gun

@, Targeting is the process used to determine
and apply corrections for mechanical errors be-
twaen the barrel and sights so that the line of Rim
and strike of bullet will intersect at the target.

b. Method of targeting at 10 meters.
{1) Set the sights at 1,000 and windage at
ZBro.
(2) Lay on & paster.

Saction V.

133. General

a. All firing is initiated by control t:;:mmanda of
the type in paregraph 128 The gunner {pupil)
repeats all commands.

b. The use of & T-base or other device for
stendying the mount is prohibited.

o, The sight leaf is raised for all firing. Both
slghts of the machinegun may he blackened.

d. Before firing, the gunner examines all the
squipment and insures that it is in order and
ready for firing (para 60).

e. The coach performs the duties outlined in
paragraph 128,

134. Instruction Firing, Table 2

e. Purpose. The purpose of instruction firing in
table 2 is to develop skill in the delivery of initial
fire on & serles of targets that vary in direction
and elevation.

b, Demonstration of Firing.

(1} To demonstrate each of the exerciees, the
Instructor uses & demonstration crew of two men.
Ome man (the gunner) takes his positien at the
gun, the other man to the left of the gun as coach.
The equipment required la one machinegun (prop-
arly mounted and targeted), ammunition for the

400 3ILA

(3) Fire three rounds In single shots ; use the
same sight picture for each shot,

(4) Locate, by inspection, the center of
impact of the shots.

(5) If the center of impact 18 on the paater,
the gun is targeted.

(6) If the center of impact is not on the
paster, ingure that the gun is laid on the originel
paster, Without moving the gun, move the rear
gight first for deflection, then for glevation, until
the line of sim is on the center of impact.

(7) Confirm the adjustment by again aiming
at a paster and firing three rounds, single-ahot.

{R) If the center of impact still is not on the
paater, repeat the above procedure (6) untll the
center of impect coincides with the point of aim.

(2) Record the sight settings.

132. 10-Meter Machinegun Targets

The 10-meter target will be need to fire table 2 for
ingtruction and record firing., The scoring spaces
mensure 4 centimetera by 6 centimeters,

CONDUCT OF EXERCISES

axercise, and two l0-meter mechinegun targets.
One of the targeta is set up 10 meters from the
gun {measurad from the pintle). The other target
is placed near the instructor 1o be used in expla-
nation of table 2.

(2) The procedure in demonstrating each of
the exercises is as follows:

() The instructor explaine the exerclse
the gunner is about to fire, including sighting
shots (para 124 and 121).

{#) The inatructor gives the first part of
the control command.

(¢) The gunner repeats the command,
half-loads, lays on the designated paster. assumes
the correct gunner’s position, and reports UFP.

(d) The coach checks the lay of the gun,
and the gunner’s porition, He then lays the gun off
in direction not less than & or more than 10 mils.

(a) The instructor then gives the remain-
der of the control command.

{f) The gunner repeata the command, and
after the command to fire, fully loads, relays the
gun, assumes the correct gunner's position and
fires the exercise.

(g) Prior to firing, the coach requires the
gunner to relay, and to assume the correct posi-
tion. During the firing, he notea any errors in
position and grip, or manipulation, and, i neces-
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sary, stops the gunner from firing, to correct er-

YOrs,
{h) After the exercise is fired, the coach

checks the lay of the gun, points out any errors
made by the gunner end explaing their effect on
the target.

(1) The coach and gunner then examine the
terget, The instructor explains the effect of an
improperly mounted gun or incorrect lay (target
analyeis).

¢. Explenation of Exercige. The inatructor ex-
plains that the scoring spacea repressnt point tar-
gats, and that this exercise requires securate de-
livary of initial fire. Table 2 is flred by engeging
seoring spaces -6 and 78, or B-7 and 8-5 In that
order. The gunner hae 6 rounds to engage sach
scoring space with a 4-6 round buret, totel of 78
rounds. The shots should strike in the scoring
apace. Pasters 1, 2, 3, and 4 are used for targeting

and sighting shots.

d. Dry Rus. If time is available, the gunner
should bs required to “dry run” the exercizse &
number of times prior to firing. The control com-
mand is preceded by the word SIMULATE,

135. Record Firing for Table 2

a. {Feneral,

(1) Record fAring conaists of the firing pre-
scribed in paragraph 124. The rules for inatruc-
tion firing apply to record flring as well, except
where stated otherwise. Any departure from the
rules governing record firing will disqualify &
gunner. This includes flring msingle shot when
burste are required.

(2) After completing {nstruction flring, each
gunner flrea the table in one period as prescrived
in paragraph 124. After the gunner hag compieted
firing table 2, the targets are changed and enother
gunner then flres table 2. Once begun, record
firing of an¥y table 1a carried %o completion hefore
any other firing 1e permitted. Ordinarily, & gunner
1a required to fire for record on the day following
that on which he fired any part of his inatruction
Aring. When necesaary, the officer in charge of
firlng may authorize the firing of both instruction
and record on the same day, The two typea of
firlng wre conducted aimultaneously only on
ranges where each type of firing in conducted on »
different part of the range.

b. Equipment. The machinegun and mount aa
tsgued will ba used in all firing, The usa of addi-
tional clamyps or eppliances of any kind on the gun
or mount is prohibited. Cloth patches or similar
soft materinl may be used for the elimination of
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excessive locsenese, such ms between the pintle
and the pintle buehing. and between the upper
elevating screw yoke and rear mounting lugs.
Only authorized ammunition will be used. It will
be examined carefully and defective cartridges
and/or links eliminated.

¢, Ceach, Coaching the gunner 1a not anthorized
at any time durlng record firing. The officer in
charge of flring mey employ the coachea to aesist
in control of flring, for tranamitting the cease fire
signal from the officer in charge of firing to the
gunner, and to lay the gun off in direction, not
less than 6, nor more than 10 mils.

(1) The coach will not touch the gunner dur-
ing the conduct of the exercise, axcept to tranamit
the cease firing signal.

(2) The coach will not speak to the gunner
other than to give control commands.

d. Gunner, In record firing, the gunner takes his
position at the gun to fire the prescribed exercises
with the prescribed amount of ammunition.

(1) During this firing, he performa required
operations, such ap setting the asight, laying the
gun, manipulating, and firing within the pre-
scribed time limit.

{2) After the gunner has taken hia place at
the gun for an exerclse, all rounds fired by him
will count as part of that exercise, The total
amount of ammunition used in any exercise, in-
cluding rounds fired accidentally, will not exceed
the amount authorized for that exercise, Ammuni-
tion remaining from one exercise, due to explira-
tion of the time allowance, is lost to the gunner,
However, It may be ueed for targeting purposes.

e. Stoppages.

{1) When a stoppage occura during record
firing, the gunner will rajse his hand, eall TIME,
and without touching the gun, await further in-
structions from the officer in charge of firing
(para 85 and 86). The assistant notes the time
that the gunner signals, and determines the re-
malning time for the exercise by deducting the
alapsed time from the ellotted time.

{2) The asaistant determines where the gun
iz laid and counts the ammunition ramaining for
thes partlcular exercise. He lnys the gun off the
exercise and presses tha trigger, making sure that
the bolt is forward, to determine If there ia a
stoppage. If a stoppage exists, he directs the gun.
nar to reduce it. .

(8) He then reports the nature of the stop-
page to the officer In charge of firing, who gives
Instructione ar to¢ whether or not the gunner will
be permitted to complete the exercise, If the cause
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SCORECARD
MG, CAL.50, HB, M1

{For usw of this ferm, see FM 23-45; the propanent agency is U. 5. Confinental Army Commond.)

NAME: SSAN GRADE: _
ORGANIZATION: FLACE: DATE:
_ ) | TABLE | {10 METER) —
NUMBER OF BONUS HITS PENALTIES SCORE
ROUNDS MAX. 104
80
*INCLUDES TWO SIGHTING SHOTS. DISREGARD IN SCORING
DATE: SCORER:
CERTIFIED CORRECT:
FIRER:
—r i
DATE: TABLE 1 (TRANSITION)
NUMBER OF ROUNDS I NO TIME LIMIT TARGETING
| 40 3 MINUTES TRANSITION FIRING
TARGETS ENGAGED (TOTAL}
NUMBER OF HIT$
NUMBER OF POINTS SCORE MAX: 50
TARGETS : RANGES HIT MISS
1 400
2 500
3 400
4 800
5 -1 1000 ‘_
TOTAL:
10 POINTS PER TARGET e S
X 5 TARGETS
50 POINTS TOTAL
TOTAL TABLES |, IN.
CLASSIFICATION:
TABLE 111 {MOVING TARGETS)
NUMSER OF Y - SCORE
ROUNDS OTAL RITS _ _ MAX: 125
25
DATE: SCORER:

DA FORM 3047-R, | Jua 72

r
L FIRER:
TOTAL TABLES |, I, lit:

CERTIFIED CORRELCT:

I TOTAL SCORE

MAX: 279

CLASSIFICATION:

Figure 158, Coliber 50 mochinsgrun paorsodrd.
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of the stoppage was the fault of the gunner, the

axercize is not completed and the score atands, I

it is not the fault of the gunner, he is permitted to
complete the exercise. To complete the exercise,
the gunner fully loads and lays on that point of
the exercise where the stoppage occurred. At the
cominand FIRE, given by the asalstant, the gun-
ner fires the ammunition that remained for the
particular exercise, in the time remnining to com-
plote the exercise. In no case will any exercise be
completely refired. Should a breakage oceur, the
gun is retargeted or replaced before firing to com-
plete the exercise. If, as & result of pulling the
bolt to the rear when & stoppage occurs, BNy un-
fired or damaged rounds are ejected from the gun,
the guoner is allowed to fire the equivalent of
thess rounds an 8001 as the exercise s completed,
At the command FIRE, given by the assistant, the
guntier is allowed one second for each ejected
round.
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f. Penalty. :

(1) A penalty of 5 points is deducted f
the score of any firer who fails to ceass firing at
the command or signal. An additional 2 points are
deducted for each round fired after the command
CEASE FIRE {s given. The assistant will exact
the penalty, -

(2) A gunner who firea on the wrong target
receiveg credit only for hits on his own target. He
does ntot refire the exercise. The man whose target
way erroneoualy fired on refires the exercise.

(8) Five points are deducted from the score
for each shot-hole in excess of the prescribed
nuwmber of rounds. No deductions are made for
the targeting or sighting shots. No deductiona are
made if tha firing is under the circumstances de-
acribed In (2) above.

2. Seoring.

(1} DA Form 8867-R {Score Card, MG, CAL
50, HB, M2) ia kept for each man firing. The date
of the firing and all other entries are recorded in
ink or indelible pencil. No erasures are made on
scorecarde. Alterations may be made only by the
unit commander or the officer acting as scorer,
and each alteration is authentiented by the initisls
of the officer who made it. In record firing, the
target is scored by an assistant. An oficsr authen-
ticates the entry on the scorecard (g 156). DA
Form 38687-R will be reproduced locslly on
8x1014 inch paper, .

(2) Two points bonus are acored for each
scoring apace hit. The maximum bonus for table 2
{s 26 points. One point is acored for each hit in
the preacribed acoring space up to a maximum of
aix hits per mcoring space. Strikes touching the

boundary line of B scoring space are hits. Maxi-

mum scare for table 2 13 104 pointa.

h. Assistant Inatructors, QOfficers or noncommia-
sioned officers who supervise record firing are de-
tailed aa asalstants to the officer In charge of
firing. Personnel performing thia duty should be
from units other than the one firing. A maximum
of two guns can be supervised hy one sasistant
Instructor. Ha performs the following duties:

(1) Laya the gun off in direction not less
than & and not more that 10 mils, ss prescribed
for the exercise, unless a coach {a at the gun.

(2) Seea that the gunner doss not slter the
lay of the gun until after the command {signal)
FIRE in given.

(8) Sees that the gun Is not fully loaded until
after the command {eignal} FIRE.

(4) Waiches for atoppages, and performa the
duties prescribed In e above,



SCORECARD
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{Far use of this form, swe FM 23-45; the preponent agency is U. 5. Continantal Army Command.}

: : GRADE:
NAME: pnnew , cuaries | PN se3-20 - x0T PrC
, PLACE: &7, & ;
ﬂEGLHIELTIﬂH.E/-ﬁ./ 75 WE TAaCE !ﬁhﬁ{ﬁfﬁﬂ' DATE: ¥ SHuh 7/
NUMBER OF BONUS HITS PENALTIES SCORE
ROUNDS MAX, 104
20* St 72 - 75 ]

“INCLUDES TWO 351G

HTING SHOTS. DISREGARD IN 5CORING

DATE:

$SCORER: =SAC ROBERT L. STANFORD

/8 Fab 7/

CERTIFIED CORRECT: Jf.l,.,,._m ~c Chaallec. , .:L;zi‘. GM ]

FIRER:  Chales V. L)ossees

DATE: /9 Feb 7/

TABLE Il {TRANSITION)

NUMBER OF ROUNDS: L5 NO TIME LIMIT [ TARGETING
| s 3 MINUTES I TRANSITION FIRING
TARGETS ENGAGED (TOTAL) 5
NUMBER OF HITS
NUMBER OF POINTS SCORE WAX; 50
TARGETS : RANGES mT MISS
) | 400 _ v
i 500 /J
3 600 v’
4 800 i o
5 ] oo v
TOTAL: e
10 POINTS PER TARGET -
X 5 TARGETS

50 POINTS TOTAL

TOTAL TABLES L, 1I.

CLASSIFICATION:

TARLE Il {(WOVIHG TARGETS)

NUMBER OF
ROUNDS

TOTAL HITS

SCORE
WA X: 125

25

20

/o0

SCORER: SAC _Habew L. STanfond

CERTIFIED CORRECT: Omald ¥ Chawollec.

FIRER:  Chasdes V. {artase

TOTAL SCORE
WA X: XT%

TOTAL TABLES I, 81, il
CLASSIFICATION: [/ 37 QLRSS GeonneErt.

DA FORM X87-R, 1 Jun 72
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(6} Makes the deduction described in f abave
for firing after the command CEASE FIRE is
given,

(6) Counta the total number of holeg in the
target and deducts, if necessary, points as pre-
scribed in g above,

(7} Counts and records the seore as pre
scribed in g above.

136, Instruction Firing for Table 3

Table 8§ ia the connecting link between basic
marksmenship and the engegement of field tar-
gets. It is designed to provide transition or pro-
gressive instruction as it §s an introduetion to en-
gagement of flald targets at unknown locstiona
and rangea. The targets vary in type and there-
fore require engagement by varying typea of fire.
The purpose of instruction firing is to teach the
gunrer to loeate the target, estimate the rRnge,
engage the target, and to adjust his fire if neces-

SArY.

a. Demonstration of Firing.
(1) The instructor umes & demonstration
crew of three men. The acting safety NCO, takes
a position on the right of the gun facing to the

rear, The gunner is in prone position, five paces in
reanr of the gurn. The ammunition bearer is five

paces in rear of the gunner, with one ammunition
case containing the preacribed number of rounds
to fire the course. The equipment for the demon-
etration consists of one mounted machinegun, am-
munition for the course, and two double E-silhou.
ette targets. The targets are placed so that the
inatructor can point to them.

{Z) The instructor explaine that the flve tar-
gets are located in & lane that is not more than
100 meters wide at the extreme range, and not
less than 10 meters wide at the firing line. The
nearest target i located approximately 400 me-
ters from the firing line, and the far target is
1,000 meters. Intermediate targets are placed ir-
regularly in width and depth {g 157). The tar-
gets may be the dissppesring type or may be used
with the bases flush with the ground on atakes.
All targets consist of double E-type silhouetiea
mounted abreast, without interval {fig 153). Ri-
eochets hitting the targets are hits,

{1} Six rounds are used for targeting the gun
on tabie 8. Any target in the lane may be umed;
however, it 18 recommended that a target at ap-
proximately 600 meters be used. The range to the
target used must be known, because a known
range {a required for accurate targeting.
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(2) The gunner will:

{a) Bet the sights at 600 (or range to the
target), windege zero.

{b) Lay on the target.
{¢) Fire one round.
() Obaerve the atrike,

() If the atrike ia on the target, check
sight eetting and sight picture, and fire the con-
firming round {s).

(f) If the strike is not on the target, the
gunner estimates the number of meters he is off,
then places the chunges in elevation and windege
onh his rear sight.

{g) Lay on the target by using the travers-
ing and elevating mechanisms, and confirm.

(A) If the strike is not on the target, the
gunner repeata steps {f) and (g).

¢. Explanation of the Course.

(1} Time begina at the command, ACTION,
given by the instructor in charge of firing. At this
time, the acting eafety NCO gives the hand signal
for ACTION, and the crew goes into action in the
following manner: upon the command and aignal,
the gunner springs to his feet and runs to the gun
where he takes the prone gunner's position: the
Ragistant gunner arrives &8 the gunner takes his
poaition, end places the smmunition came cloae to
and on line with the feedway, and assumes a posi-
tlon on hiz left side, facing the gun, head even
with the feedway. He then mssists the gunner in
loading the gun. After the gun is loaded, the gun-
ner estimates the range to the target, sets hia
sights, lays on the target, flres, and observes the
atrike. If the target is not hit, the gunner may
change the elevation and windage on the sights or
Belect a new aiming point to plece the next burst
on the target.

(2} Two 6-round burats (automatic fire) may
be fired at eack of the targets unti) a kill has been
registered.

(8) The gunner engages the three near tur-
rets (400~—800 meters} before engaging the far
targets (800—1,000 metera}, The offlcer In charge
of firing prescribes the order to fire the targets in
each group.

{4) The ammunition container carried by the
aseistant gunner containa 60 rounde of ammuni-
tion. Tracers may be used to obuerve fire, but not
to exceed the ratio of one trecer to four ball car-
tridges.

{5) The scting safety NCO assists the gunner
in [ocating targets, but at no time does he an-
nounce the range or adjustment for any firing. He
aleo has these gdditional duties:

AGOD BS1LA



M 100 METER: %

at ..

g

]i Q..

{)—= FIRER J FIRES FROM SIMULATED
CUPOLA

FIRING LINE

Figure 187. Range layout, transition rongs.

AGOD MI1A 1569



Figure 158, Transition range torget, double E-typs
sithounttes,

{a) Check the gunner's position before
firing.

() Inaure that the gunner firea within the
safety limits of the range.

(¢) Insure that the gunner fires the course
In the preseribed manner.

d. Dry Run, If time is available, the gunner
should be required to dry run the exercise prior to
the firing of the course prescribed above.

137. Record Firing for Table 3

a. (rencral,
{1) The rules for instruction flring apply to
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record firing except where otherwise stated, Any
departure from the rules governing record firing
dizqualifies the gunner,

(2) After completing instruction firing, each
gunner, when firing table 3, fires the exercize in a
single time peried. Ordinarily, & gunner is re-
quired to fire the exercise on a day subsequent o~
that on which he fired any part of hia instruction
firing. However, if necessary, the officer in charge
of firing may authorize the firing of both instrue-
tion and record firing the same day.

b. Equipment. The machinegun as issued is
uged in all firing. Ammunition will be examined
carefully and defective cartridges and or links
eliminated,

¢, Funner.

{1) In record firing, the gunner must per-
form operations required, such a3 estimating the
range, setting the sights, laying the gun, firing
and adjusting the flre, within the preascribed time
limita,

(2) After the gunner has taken his place at
the gun, all rounds fired by him count as part of
the course. The total amount of ammunition used
on the course, including rounds fired accidentally,
will not exceed the amount authorized for the
course. Ammunition left over at the expiration of
the time is lost,

d. Acting Safety NCO, After the command
ACTION, the acting safety NCO ansists the gun-
ner only in locating the target, and in no way
asgiats or disturbs the gunner during the conduct
of the exercise.

e. Stoppages.

(1) When & stoppage occurs during record
firing, the gunner holds up his hand, calla TIME,
and awaits further instruetions from the nasist-
ant to the officer in charge of firing. The asaistant
notes the time of stoppage and determines the
amount of time remaining. He determines
whether an actual stoppage exists; if it does, he
directs the gunner to reduce it.

{(2) The assistant instructor then reporta the
nature of the stoppage to the officer in charge of
firing, who gives instructions as to whether or not
the gunner is permitted to complete the course, If
the cause of the stoppage was the fault of the
gunner, the course is not completed, and the score
stands, If it was not the fault of the gunner, he is
permitted to complete the course by fully loading
and layving on the target at which he waa firing
when the stoppage occurred,

f. Penalties.
(1) If the gunner does not cease firing at the
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command, 10 points are deductad from his total
BCOreE.

(2) Five peints are dedueted from the total
acore for each of the first three targetz not en-
gaged by two bursta.

(8) Five points are deducted from the total
gcore for eech round in excess of 4 rounds fired at
each of the laat two targets,

(43 If the gunner fails to engage a target, 10
points are deducted for each from hie total score.

g. Scoring. Ten points are scored for 3-5 target
hits (400-1,000 metera). Seven points are scored
for 1-2 target hits. Total possible score is ten
points. Four pointa are awarded for completion of

exXercise.

h. Asstatant Imstructors. Asalstant instructora
and noncommiasioned offlcers to supervise record
firing are detailed aa aasistants to the officer in
charge of firlng. Personnel performing thia duty
should bhe from units other than the one firing. A
maximum of two guns can he supervised by one
agaistant instruetor,

i. Range Detail. A sufficient number of men to
operate the range will be detailed to mseist the
officer in charge of firing. '

138. Inspection Firing for Table 4
a. This section outlines the methods of conduct-

ing preparatory training, instruction firing, angd

record firing at moving ground targets at ranges
from 800 to 1,000 meters.

5. Moving target range facilitles vary widely at
different installaiions. For this reason, the provi-
zions of this section furnish a guide for correct

training procedure.

s. Men are not permitted to fire for record at
moving targets unless they are qualified in tables
2 and 8 as 1at clase gunnere.

4. In addition to the preparatory exercises pre-
acribed in paragraph 121. the following edditional
exercises will be eonducted before firlng at long
range moving targets,

{1) First exercise: Use a light and epsily ma-
peuversble vehicle to represent the target. The
target should move parallel to the firing point at &
range of 800 to 400 meters, at an initial speed of
five miles an hour. Require estimates of range,
speed, and point of aim. As proficiency in gained,
increase the range to 800 to 900 meters and the
apeeds up to 25 or B0 miles per hour.

(2) Second exercise; This exercise is con-
ducted similarly to the first exercise. Direction of
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movement 1a changed. The vehicle (target) is
moved toward the firing point on diagonal
courses, varying in direction and speed. Require
estimates of range, speed, and point of aim.

(8) Third exercize; This exercise requjres
actual manipulation of the gun to track the target
moving on courses as prescribed in (1) and (2}.

{(4) Fourth exereise; This exercise requires
range estimation, sight setting, estimation of lead,
leading the target with the gun, sirnulating fire,
and continuation of aiming with a predetermined
lead while simulating single-shot fire, It sheuld be
conducted using the target on which the guns will
fire, running the course on which it will operate
during actual firing.

(5) Gunner, During the leading and tracking
exerclses, the traversing slide lock lever jia re-
leased end the traversing slide is moved along the
traversing bar. The gunner applies a stesdy and
firm pressure to the elevating handwheel with the
left hand, changes in elevation are made by rotat.
ing the handwheel, For smoother tracking, a
stendy lateral pressure is applied to the right
spade grip with the right hand. The gunner must
ahift his body in order to stay directly behind the

gun.

139, Demonstration of Firing

To demonstrate the firing, the instructor uees a
demonstration crew of three men. One man, a
trained safety NCO (assistant instructor), takes a
kneeling position to the right rear of the gun. The
gunner (No, 1) is in the correct gunner’'s position
behind the gun (prone). The assistant gunner
(No. 2) is to the left of the gun, The equipment
required for demonstration is a caliber .50 ma.
chinegun (mounted), ammunijtion for the courae,
and one target of the type to be fired upon. This
target 1s placed so that the class can aee it and
the instructor can polnt to it.

a. Procedure in Demonstrating the Firing.

(1} The Instructor explaina that prior to
mounting the gun, the examination of equipment
was accomplished by the crew as outlined in para-
graph 48. The instructor then explains the course
that the gunner will fire.

(2) The instructor explains how the target
will move across the front, and gives the range
(600 to 1,000 meters ddpending on range layout}
that the speed of the target will vary, that the
gunner estimates the leads necessary to place fire
on the target, and that the gunner is not aided in

his fire adjuatmant.

b. Explanation of Couree.
(1) The contrel command is given by the of-
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ficer (instructor) in charge of firing, Time begina
at the command FIRE, A typieal control com-
mand is MOVING TARGET, LEFT FRONT
(RIGHT FRONT), 31X HUNDRED, AT MY
COMMAND. The command to fire in given &t the
same time the target commences its movement
acroae the eourse,

{2) At the command MOVING TARGET, the
gunner and assistant gunner load the gun in the
prescribed manner. At the command LEFT
FRONT (RIGHT FRONT), the gunner releases
the traversing slide lock lever and swings the gun
through free traverse io the left (right) front,
and sets the sight at 608, At the command FIRE,
the gunner lays on the target, takea the necessary
lead and commences firing.

{8) A maximum of five shots may be fired
pingle-shot for adjustment. For the first round,
the gunner looks through the sights, After the
first round is fired, the gunner makes the neces-
Bary adjustments by observing the flight of the
tracer and/or the atrike of the bullet. The remain-
Ing smmunition is fired in a burst. If there is &
stoppage, the gunner relays on the target using
the sight, then takes the necespary lead befors
firing is resumed.

(4) The ammunition container contains 26
rounds of ammunition, Tracers are uaed, but not
to axceed the ratio of one tracer to four hall car-
tridges.

(6) The safety NCO ({assistant instructor)
notes any error in position, grip, sight setting,
manipulation, and/or adjustment. If necessary, he
stopd the firing to correct errors, After the exer-
elae has been fired, he explainsg how the errors
made by the gunner affected the firing, The safety
NCO keeps a close watch on the fire delivered
along the flanks of the range, and prevents the
gunner from firing outaide the safety Himits,

(6) The gunner should be required to dry run
the exercise prior to the firing preacribed above.

140, Targeting the Gun

Prior to firing the course, the gun will be targetad
it the mid-range over which the target moves.
The same procedure js followed as in fleld target-

ing, paragraph 181.

141. Record Firing for Table 4

a. General,

(1} Record firing consists of the firing pre-
acribed in paragraph 188c. The rules for inatrue-
tion firing apply to record firing, except when oth-
erwise stated. Any departure from the rules gov-
erning record firing disqualifies the gunner.
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(2) All men firing table 4 must first be quali-
fled as First Claasa Gunner in tables 2 and 8.

{3) After completing instruction firing, each
gunner will fire the exercise in table 4 in a singl
time period. Ordinarily, a gunner is required to
fire for record on a day subsequent to that which
he fired any part of his instruction firing. How-
ever, when neceseary the officer in charge of firing
may authorize the firing of both instruction and
record on the same day.

{4) Aa far as practicabls, the gunner fires for
record with the target moving on a different
course than for instruction firing,

b. Equipment. The machinegun and ammuni-
tion as jssued is vsed in all firing. Ammunition
will be examined carefully and defective car-
tridges and/or links eliminated.

c. Gunner,

{1) Tn record firing, the gunner must per-
form the operations required; such as setting the
aights, determining the leads, laying the gun,
firing, and adjusting the fire within the praseribed
time limit.

(2) All rounds fired by the gunner will count
a8 part of the course. The total amount of smmu-
nition used on the course, including rounds fired
accldentally, will not exceed the amount author-
ized for the course. Ammunition left over at the
expiration of the time ia lost to the gunner.

d. Stoppages. When a stuppage occurs during
record firing, the gunner holds up his hand and
chlls TIME, and awaits further instructions from
the officer in charge of firing. The asasistant deter-
minea whether an actual stoppage exists: if it
does, he directs the gunner to reduce it.

{1} The assistant then reports the nature of
the stoppage to the officer in charge of firing, who
gives instructions sa to whether or not the gunner
is permitted to refire the course.

(2) If the cause of the stoppage was, without
doubt, the fault of the gunner, the course is not
refired, and the score stands.

(8) If it was not the fault of the gunner, he
s permitted to refire the course.

¢. Penaity. If the gunner does not cease firing at
the command, 5§ points for each round fAred are
deducted from his total acore.

f. Seoring, Five points are scored for each hit
on the target, The total possible score 1a 125
points,

g. Asristant Inatructors. Officers and noncom-
missloned officers to auperviee record flring in
strict accordance with the rules governing this
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firlng are detailed as assistants to the officer in
charge of firing. Personnel performing this duty
should be from units other than the one firing.
Each gun will have one safety NCO.

k. Ronge Detnil. A sufficient number of men to
operate the range are detailed to assiat the officar
in charge of firing.

142, Safety Precautions

a. General. Ganeral safety precautions for firing
caliber .50 machinegun ammunition are contained
in AR BE5-63.

b. Additiongl Safety Precautiona.

(1) No firing is done except under the d1ral::t
sapervision of an officer.

{2) No firing is done until correct headspace
and timing have been checked by the safety NCO.

(3) No firing will he done until a cleaning
rod and dry patch have been run through the bore
from the muzzle and fmmediately removed.

(4) No gun is loaded or half londed until a
command to do #o has been given.

PIT WITH STATIONARY
MOTOR ANC DRUM

q‘ LEFT LIMIT FLAG

(6} After machineguns are fired, each gun is
cleared and checked prior to being removed from
the flring line,

{8} No one is allowed in front of the gun for
any purpose unlese authorized by the ufﬂcer in
charge of firing.

(7) During moving target firing, conapicuous
markers are placed to indicate the right and left
safety limits of the range. The safety NCO for
each gun makes certain his gun does not fire out-
side these limita.

' (8} Firing at moving targeta 1s not permitted
on any range until the safety angles have been
checked.

(9] Personnel of the towing vehicle operate
at sufficient distance from line of fire in order to
be protected mot only from direct hits but also
from ricochets.

{10} Vehicles operating in the range area in
front of the firing line will be equipped with red
fiags.

(11} Target personnel do not leave desig-
nated safety areas until the command to do a0 has
been given,

TARGETE MO ED ON SLERS
; HIEHT LIMIT FLAG
DEAD MAN

.

RANGE DETAIL PULLEY

CORNERE.

TOWING CABLE (ROPE]
NOT LESS THAN 300 TARDS
MNOT MORE THAN 1000 YARDS

THE TARGET MAY BE TOWED, USING A
STATIONARY MOTOR. DRUM AND EMDLESE ROPE
RUN THRCUGH A PULLEY. OR BY A VEHICLE

IN REAR OF THE FIRING LINE ATTACHED TO A
ROPE RUN THROUGH PULLEYS AT THE FOUR

FIRING LINE

PULLE

PIT FOR RANGE %u.

: PULLEY
YEHICLE
%l—l |. I n e =

E\Q

Figure 159. Moving target range layout, siobles target courss,
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LEFT LIMIT

TARGET w— RIGHT LIMIT
LARGE KNOT OR WOODEN BALL
iy
PULLEYS
[ ]
PIT FOR TARGET DETAIL £ -
FIT FOR TARGET DETAIL
-
]
1]
|
&
) -
E > _TRUCK SAFETY LIMIT
-
: 3

™
SAFETY ANGLE FOR /
DRIFT AND RICOCHETS

FIRING LINE

/\!AFEI"I' ANGLE FOR
CRIFT AND RICOCHETS

-
&

Migurs 180. Moving tarpet range layout, varichle target course.

(12) A safety officer im designated. At least
one safety officer 1s designated for each four guns
firing, and one safety noncommiesioned officer is
detailed to assist him at each gun position.

e. Duties of the Safety Officer and His Assint-
ants Are to Insure——

(1) Guns are never pointed in such a direc-
tion that the target detail is endangered.

(2) Guns do not fire outelde the prescribed
safety limite,

(8) Firing ceases immediataly upon the com-
mand CEASE FIRING,

(4} Guna are cleared, covers cpened, bolts to
the rear, and the gun crews standing clear of the

guna at the end of each rum, before the target
detail moves onto the rangs.

(6) That al] target personnel have returned
to the designated safety aream before guns are
loaded.

143. Moving Targat Ranges

a. A level or gently rising plece of ground
should be selected for the moving target range.
It should be at least 800 meters in depth and of
sufficient width to permit convenient operation of
the moving target. Pits conveniently placed for
the scoring and target details, with telephone
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communication with the firing line, and targets
that are rapidly mounted and diemounted from
the sled or carriage facilitate scoring and chang-
ing targets, The pits muat be constructed so that
they are impervious to the type. of ammunition
used,

b. Targets may be towed seross the course by
truck or by motor and drum located in a pit at the
end of the run. Bee figure 159 for one type of
rahge layout, With this type of range, the target
eourse ¢cannot vary. Therefore, one end of the run
should be at a higher elevation than the other so
that the gunner must continually adjuat for aleva-
tion.

e, Figure 160 illustratea ome type of range lay-
out that provides changes In direction of the tar-
get in addition to range changes. Changes In
direction of the target are accomplished by setting
pulleys &t desired locations. A large knot or
wooden bal] fastened to the towline about 15 feet
in front of the sled or car will disengage the line
from the pulley, thereby changing direction of the
target. The towline should be of 34-inch wire
cable or 3.inch rope. For an example of the
towed types of target see Agure 161.

d. Target mpeeds should approximate speeds
that might be expected of combat vehicles on com-
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TARGET FRAME
Pigure 181. Towed target for moving target range,

parable terrain, Better regulation of epeeds is ob-
tained if the towing vehicle can operate on & road
and im not required to change direction.

e. Target courses must ba smooth and free from
rocks that will fray the towing rope, and irom
atumps, roots, ete., which may damage or upset
the target.

144, Qualifications

a, To qualify with the caliber .50 machinegun, &
gunner muet fire & minimum acore of 55 points on
table 2 and 7 peints on table 3. The total mini-
mum ecore ia 62 pointa.

Raklng Eaora
Expert 166
1at Clams —— 120
2d Clasa _____ BE
Unquelified .. Table 2, less than 65

Tatle 8, lesa than 7'

b. The total qualification score is determined by
adding the scores made on tables 2, 3, and 4.

¢. The gunner must score 85 points on table 2
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and 3, qualifying as a 1lst- Class Gunner, before
firing table 4 for record. He must ecore 80 pointa
on table 4 to qualify as Expert. If the gunner does
not score 80 points on table 4, his qualification
remains 1st Class Gunner.

145. Other Mounts

The eourses prescribed in the preceding para-
graph may be fired using other standard mounts.

a. Position (for Mounta Other Than the M3).
The gunner takes a position that will permit him
to brace himself without constreint and at the
pame time control his gun eifectively. The posi-
tione vary for men of different physiques and
according to the mount used., The hands are
placed to facilitate manipulating and firing. A
free gun should be held mecurely without rigidity.
“Riding” the gun in an effort to hold it on the
target causes excessive dispersion and ineffactive
fire. The head is placed in the position hest auited
to aline the sights and to obmerve the target.
Standard equipment issued for the support of the
gunner may be used. The uee of pads or other
improvised supports for the gunner or the mounts
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ja prohibited during record firing. Poaition exer-
cisea, using a target or other aiming point, will be
conducted to insure that each man can take a ault-
able position at the gun and alm without delay.

b. Engagement of Rapidly Moving Ground Tar-
peta. When firing on rapidly moving ground tar-
gets, the gunner assaumes 8 position that will per-
mit him to cobservé the target and manipulate
freely through large angles,

o. Manipulation.

(1) When manipulating to engage a rapidly
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moving target, the moynt should be adjusted to
permit free movement of the gun.

{2) When manipulating to engage a station-
ary target, the gunner should be required to ma-
nipulate slowly over the target; accuracy Is
checked by an aasistant instructor {coach). Ans he
gains proficlency in manipulating, the time should
be reduced until the gunner can sccurately manip-
ulate over the target without firing, and within
approximately three-fourths of the suthorized
time limit.
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CHAPTER 10
COURSES OF FIRE: FIELD TARGET FIRING

Section |. INTRODUCTION

146. Geaneral

After flring on the basic and trensition ranges,
gunners need practice in applying all of the fun-
darmentals they have learnsed, and the experience
of engaging targeta that depiet enemy formations
the gunner would be likely to engage on a battle.
field during perioda of good or limited visibility.
Field target firing courses will provide this expe-
rience, This training 1a conducted on dey defen-
give and predetermined fire rangea.

147. Qrganization

a. Paragraphs 148 through 154 on organization
for training suggest methods for conducting field
flring exercises for a 200- to 250-man unit. Com-
manders may modify the outlined procedures to

fit the facilitiea, the time available, and the num.
ber of gunners to receive training. Training pre-
acribed ja conducted during unit training at the
diseretion of the unit commander, and includes
Inatruction for personnel assigned to machinegun
craws only.

b, Maximum usze is wmade of available training
time by conducting fleld target firing exercises
and training in related subjects concurrently. On
the day defensive fleld firing range the unit is
assembled, receives instruction, and is organized
inte groups which rotate through concurrent
training ranges or stations umntil completion of
training. Following this, the entire unit 1a assem-
bled and organized for a continuation of the train-
ing on the predetermined fire range,

Section Il. DAY DEFENSIVE RELD FRING

148. Training Facilities

a. General Charactarietics, Pigure 162 shows a
schematic diagram and the dimensions of & day-
light defensive fleld firing range.

(1)} A tower or elevated platform from which
the officer-in-charge (OIC) can obaerve each lane
Is desirable,

{2) Seuting facilitien must be avallable to
peat the entire anit for instruction.

{3) The range ir set up with lanea 10 to 20
metare wide at the firing line and 100 to 200 me.
ters wide at the end of the lane. The lanes should
be at least 1100 meters deep so targets can be
placed at the meximum effective range of the
EUne,

(4) Terrain should be irregular so gunners
have the opportunity to fire into various types of
ground.

(6} Each lana should have seating facilities
for the gunners not firing, and the rear ares of
the range should include facilitiea for concurrent
training (fig 182).
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b. Targeta. "E" type silhousttes are arranged to
represent the enemy in linear, deep, and linear
with depth formations. Thig is accomplished by
placing 10 to 12 milhouettes five to 10 meters apart
for each type of target. Earth bunkera maey be
constructed and salvage vehlcles may be placed
downgrade to depict enemy point targets. One of
each of the various types of targets should be
constructed in each lans,

149. Organizotion for Training

4. The unit is assembled in one hleacher and
presented inatruction covering—

(1} The locatlon of machinegune in infantry
units and the duties of the weapone squad leader
and members of the machinegun crew.

(2) Direct laying to include a review of char-
actaristics of fire, classea of fire with respect to
the ground, target and gun, and methods of fire
control (chap 7).

(8) A review and demonstration of the en-
gagement of distinet and indistinet linear, deep,
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and linear targets with depth, with guns in pairs
and single guns (chap 7).

b, At the end of the instruction, the unit is
organized inte three equal groups. Two of the
groups move to concurrent training stations as
discussed in paragraph 1485 and receive instruc-
tion on the preparation and use of a range card
and assault Aring.

. The third group remains at the firing line and
is organized into equal groups. The number of
groups will depend on the number of firing lanes
available. Ideally five lanes are used. A lane NCO
is placed in charge of each group.

d. Upon arriving at the lane the yunners are
riven a brief orientation by the lane NCO con-

cerning the targets to be engaged, safety limita
for liring, and the method of rotation for firing.
The lane NC() assigns each man a number to fa-
cilitiite contrel. On each lane there is a critique
chart (fig 163}, and two machineguns, These gums
are Lripod mounted.

150. Conduct of Firing

The runners tarret their weapons and engage tar-
gets using the technique of direet lay. During the
engagement of targets, some of the individuals
will be ealled upon to act as squad leaders apply-
ing the various methods of fire control. Each gun-
ner fires 130 rounds as prescribed in fipure 164,
Gunners should engage targets firing as a single
rFunner before engaging targets firing a= one of a

NO.2. .NO.I.

FIRE COMMANDS

ALERT
DIRECTION
DESCRIPTION
RANGE

METHOD OF FIRE
A.MANIPULATION

B. RATE OF FIRE ?_ 122
COMMAND TO OPEN FIRE [} Bt

CRITIQUE
INITIAL LAY
DIRECTION AND I
EXTENT OF MANIPULATION i
RATE OF FIRE

CONTROL

OF FIRE

Figure 168. Lone NCO's erifigue chart.
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Raage ' Tiroe o tadiv Target . Type Ara
300—T00 meiers. ... [ MNa llmit ... _ L) YE typesilhoustte_ .., _. d=1_._] Targeting (threa Gsround burats)
800—1100 meaters. ...} Nollmit ... .__] a0 Linear, deep, or linear with| 4-1.. | 8 to 9-round bursts-single gun

depth.
A00—1100 meters_.._ | No...___ ... 50 Vehicle-type target. .. .. ... L 4=1__-_| 8 to B-ound hunu-runl
employed in prirs.
Totat, ... i) 130
Figure 16, Tabls of ammunition for day defmwive feld firing.

pair. To Insure that firing {s condueted in & safe
and orderly manner, 1 will be conducted accord-
Ing to the safety Instruetions in paragraph 1438, A
recommended method of conducting firing is ae
followa:

@, The lane NCO designates two gunners and
two mssistant gunners, The crews move to the
guns and load a 20-round belt.

b. The lane NCO instructs the gunners to pre-
pare to target their weapons, When the gunners
indicate they are rendy to target, the lane NCO
announceas UF to the OIC.

¢. When all lunes are ready to fire, the QIC
announces GIVE ME AN TP WHEN YOU
HAVE TARGETED AND ARE REABY TO EN-
GAGE THE FIRST TAEHET YOU ARE
CLEAR TQ FIRE.

d. When the gunners have zeroed their weap-
one, the lane NCO directa them to load a 80-roynd

belt of amimynition. He also selscts another indi-

vidual to act as squad leader,

e. The aquad leader takes & position to the rear
of the two gun crewn, Ha lagues & fire command
requiring one of the crows to sngage eofther a lin-
¢ar, deep, or linsar target with depth. The fre
command is isaved only up to the command to fire.
The lane NCO then signaly the OIC that his lane
iz ready to fire by announeing UP, = -

7. When all lanes are ready to five, the OIC

Section I,

151. Geneval

After firing on tha day defensive range which
included coneurrent trafning in preparation of
range cards, the unit !a moved to the predeter-
mined fire field Aring range. The nstruction prs.
sented on thin mnge is condncted in two Dhases,
one during good vizibility and the other during
Hmited visibility,

snnounces GIVE ME AN UF WHEN YOU ARE
READY TO ENGAGE YOUR NEXT TARGET.
YOU ARE CLEAR TO FIRE.

o The squad leader announces FIRE, obaerves
the fire, and issuea subsequent fire commands if
they are needed to place effective fire on the tar-

get.

k. When the gun crew hasz fired 60 rounds, the
lane NCO conducts a critique. Specla! attention
ehould be given to Initial fire commands, accuracy
of the Inftial bursts, direction and axtent of ma-
nipulation, rats of fires, and tha squad laader's con-
trol of fire, At the end of the critique, the aguad
leader issues & sscond fAre command, and the
mmdmw:hﬂdummmn I
and g above,

{, Whenthnmnnﬂ:unmrhm.tﬁreﬁ 80 rounds,
the lans NCD conducts a critique and instructs
sach gunner to load a B80-round belt,

j. The squad leader izssues & third fire command

raquiring both guoners to engage a vehicle-tyype
target. The gunners fire as & pair.

k. After they havae angaged the target and have
been critiqued, the gunners and aguad leaday re-
turn to their saata.

I;Thaprmduﬂln & through § above is repested
anti]l all gunners have firsd. The asaiatant gunners
n_rnnlm_thuuntmantumtu[unnm.

PREDETERMINED EIRING COURSE

& The daylight phase consists of s review on
the prepazation snd use of range cards, which
was covered consdrrantly during previous train-

- Ing, Follvwing thin review they receive practical

work in the preparation of a rangs card by ob-

taining date to sssigned targets.

b. The night phase is presented after darkness
on the same day that the daylight phase is con-

ADHD 1aNlA
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ducted. In the night phase the fundamentals re-
viewed during the daylight phase are applied. The
gunners reapply the data they obtained to their
assigned targets, then engage those targets.

152. Training Fecilities

a. General Characteristice. Figure 165 shows a
schematic diagram and the dimensicns of a prede-
termined fire field firing range.

(1} A tower or elevated platform from which
the QIC can cbserve firing is desirable.

(2) Seating facilities must be available to
seat the entira unit for a conference and demon-
atration

{8) The range should be constru¢ted on &
flat, open piece of terrain which allews one man
to centrol the firing of all weapons.

(4) A firing line comsisting of 50 points is
dealrable, allowing at least 4 meters per point.

b, Targst Area, In figure 186, everything in
front of the firing llne out to the range lmits i
considered target area. .

{1) The target aren should be st lenst 700
meters deep and 440 meters wide st the 500 meter
range. It ahould contmin at least three targeta
which will permit engagement from either flank
of the firing line and cuese gunners to record data
to the left and right of the zero graduation on the
traveraing bar. The center target should be a lin-
ear target that requires about 20 mils of traverass
{approximately 10 meters widea}.

{2) Hard objects such aa salvage vehicles or
dirt-filled gasoline drums may be poeitioned to
represent targets, Earth mounds may also repre-
sent targets. The construction of targets in this
manner aasists the gunner in determining the
effectiveness of his fire by enabling him to see his
tracera or hear his projectiles hit the target.

{3) The lateral firing limits of the target
area must be marked with aafety fan poles. Red
lighta muet be attached for night firing.

c. Allowadle Difference. In llen of & range de-
migned specifically for predetermined fire inatruc-
tion, the day defensive range may be used if the
terrain between the flring line end targets at 6O
meters is such thet final protective lines and mec-
tors of graze can be obtained.

153. Organizatien for Training

a. The entire unit ia seated in the bleachers and
presented & review and demonstration on the
preparation and use of a range card in predeter-
mined fire and an orientation on the range proce-
dures

b, Upan completion of the inatruction, the unit
iz organized into five equal groupe. Ideally, a
group NCO and a minimum of three assistant
inatructors are assigned to each group to aseisl
and supervise.

¢. The group NCO organizes his group into gun-
ners and assistant gunners, and & crew ip assigmed
to each gun.

134, Conduet of Firing

Each gun crew fires 200 rounde as indicsted by
figure 166. Safety procedures as outlined in para-
graph 142 must be followed. The firing iz con-
ducted in two separate exercises as follows:

a4, Day Firing.

{1) Each crew is izsued 80 rounds of ammu-
nition {four 20-round belta} and instructed by the
group NCO to load & 20-Tound belt for targeting.

(2) When sll the gunnere of a group indicate
that they are ready to target their weapons, the
group NCO announcea UP to the OIC.

(3) When all groups sre ready to fire, the
OIC announcea GIVE ME A CLEAR AND
CHECK WHEN YOU HAVE OETAINED DATA
T0 ALL TARGETS. YOU ARE CLEAR TO
FIRE.

(4) When the gunners have targeted, the
group NCO inatructs them to obtaln data to the
Anal protective lines by firing 20 rounda.

(5} After data to the final protective line has
beett obtained and recorded, the ae=istant gunnar
becomes the gunner and cbtains data to a point
and & linear target by firing 20 rounds at each
target.

(8) The group NCO then inatructa the crews
to obtain data to a poitit target by using the dry
fire method.

{7T) After all data to targets have been ob-
tained and recorded, the group NCO clears and
checks the weapona of his group and announces
GROUP CLEARED AND CHECKED, to
the OIC.

b. Night Firing. Each crew is {saued 120 rounds
of ammuition {two 20- and two 40-round belts).
They then reapply data obtained during the day
and engage their targets. 11 at any time during
firing it becomes obvious that a large error in
data has been made by the gunner, he should be
stopped and directed to check his dats and gun
settings. A recommended method of conducting
firing in an follows:

{1} The group NCO instructs each gunner to
laad & 20-round belt and appiy the data that was
obtained by dry firing on a point target.

(2) When ail the gunners under the control
of & group NCO indicate that they are ready to

fire, the group NCO announces UP to the OIC.
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Total roundy
Tiros pr two- Targst Type azimo Typs ire
Il aniew

a. Day Firing -

No Limit . _._.....J 20, . ... Point_ _ ... .__....__ L rrmenmeaceae 2| Targeting—thrss 6 to Seround
bursts.

No Limijt_._._..._.. 20 ... Final protective Hne__ 1 eemeai L o...] Obtain directlon snd slevation
reddings to final protective
Hne.

No Limie. ... ___. 0. . Potmt ..l b Obtaln direectlon and slevation
readings to polnt target.

NeLimit.. . .. ... .« Linemr_ Ll e L Obtaln direstion and elevation
reddings to angage llnear tar-
I“l

NoLlmit ... _.... Peint. oo Obtain direction apd elevation
resdingy by usa of tha “dry
fira" method.

b, Night Firing

Wolimit_ _______._. L 20 ] Point (dry flre)_______] Trmear. s Predatermined data, . __.......

No Limie___ ... 0., Linear. . oo T . oo Predetarmined dats.._.____.__.

NoLimlt.____._.... X | N Polnt.. ... . Trsoero e Predetermined dnta_.________ .

No Limit. .. __.... L 40.______.] Final protective lne__ Traosr .. o eeeeoo.| Predetermined dsts___________ .

Total....___. 100 par Individual (200 rounds per 2-man crew)

Figure 188, Pradeivrmined Aring (range sards).

(8) When all groups are ready to fire, the
OIC announces GIVE ME A CLEAR AND
CHECK WHEN YOU HAVE ENGAGED ALL
TARGETS. YOU ARE CLEAR T0O FIRFE

{4) The group NCO instructs one gun crew
At & time to engage the point target,

{6) When all point targets have beep an-
geged, the group NCO inatructs gunners o load &
40-round belt and instructa the gun crew one at g

_time to engage the linear target,

(6) After the gunners engage the linear tar.
get, they become the assistant gunner, and the
asalatant gunners become the gunners. '

(7)The gunners apply data and engage the

AGO MElL

second point target with 20 rounds and the fingl-
protectivs line with 40 rounds using the same pro-
cedure outlined in (4) and (5) above.

(8} The group NCO and assistant conduct &
critique ar sach crew fires its axercise. The cri-
tque should cover the following: the importance
of maintaining the correct position and grip while
laying on and engaging targets, accuracy in ob-
taining and recording data, sccuracy in reapply-
ing dats. and adjustmant of fira,

(9) After all targets have been engaged and
all crews have been critiqued, the group NCO
clears and checks the weapons of his group and
announces GROUP ___ CLEARED AND
CHECKED, .{o the QIC. |
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CHAPTER 11
ANTIAIRCRAFT GUNNERY

sl i

Section |. ENGAGEMENT AND EMPLOYMENT

155. General

&. Individual caliber .60 machineguns can pro-
vide units with a self-defense capability against
hostile low-flying, low-performance aireraft. These
guna are employed in the air defenme (AD) role
a8 part of the unit’s local defense. The machine-
guns are nhot components of an integrated and
eoordinated AD gyastem. Normally, the following
rules for sngagement apply:

(1) Attack aircraft identified an hostile.

4
4
. '!...h

; - AN, o
?{T' SRR

A .‘.

N AL e
= iy ol
iy by 2B i A

{2} Attack aireraft committing a hostile act.

b. Unless otherwias directed, hostile aircraft
within range of the gun (approximately 300 me-
ters maximum effective range) should be engaged.
Surveillance, reconnaissance, and liaison aireraft;
troop carriers; helicopters; and drones are typi-
eal targets.

156. Employment
a, Employment of machineguns used for AT in

FRIaRY JICTON OF FIRE

- am e § EEAMDARY EECTOR OF MIRE

T R
i S

ME YEMICLE MOUWTED MTH WEAPON

Figurs 187. Morch solumn with four calider 50 maskinepuns {added),




guided by the following defenee deaign factors:

(1) The mission of AD mechinegun defense
la to impose maximum attrition upon the attack-
g enemy.

(Z2) Machinegun defenses ars designed to
combat lowflying, low-performance airersaft.

(3} Defenae design ghould produce an equally
balanced defense that {s effective Iy all directions,
unleas s forced route of approach exists. Defensa
design should weight those routes of approach
which are likely to he usad,

{4) Machineguns should be sited so that the
maximum number of targets can be engaged, con-
tinuous fire can be delivered, and the moat likely
routes of approach are covered,

b. Machineguns used to defend march columns
should be interspersed in the convoy, with smpha-
eis on the leed and rear elements {fig 187).

¢. Target pelection and engagement control de-
pend upon visusl menas. The sites selectad for the
gune must provide maximum observation and
unobstructed pectors of flre, Units furnished eali-
ber .50 machineguns in sufficient numbers should
slte them within mutual support distances of 90
to 8360 metars. Each gun is assigned a pritmary
and secondary sector of ire. Weapon crews main-

tain constant vigilatice in their primary sectors of
fire, regardless of the 2ector in which the guns ara
actuslly engaged. For detailed coverage of air
craft recognition and identification, yee Fm 4430

157. Allocation

2. The Browning machinegun, ealiber 50 HB,
M2 i{s provided to forward ares units on s Tahle
of Allowance basis. Issue [ determined by tacticnl
censiderations, extent of air parity, and the type
of unit (artillery, armor, snginesr, infantry) con-
cerned,

5. Applicable mounts for the machinegun in-
elude:

{1) Antiaireraft mount, M83

(2) Truck mount, M38

{8) Pedesta] truck mount, M31C,
(4) Pedastal truck mount M24A2
{5) Cupola mount (M28) modifled,

¢. The M63 mount in portable and cen be em-
pioyed elther on the ground or boMed to & vehicle
platform. Unless modified, the other mounts lHstsd
Ars sultable for wvehicular use only. The M28
mount was dealgned for the personnel carrier,
Mi14, In & modified version it is appropriste for
use on the personne] carrier M118,

Saction I, TARGET COURSES

158. Definitions (Fig 158)

a. The line along the course which the target s
Aying is the course line,

. The point along the course of any target at
which the target is nearest the gun position is the
midpoini.

6. That part of the course in which the target is
flying toward midpoint {s the approacking leg.

d. That part of the course in which the target
ia flying away from midpeint is the ressding leg.

¢. The angle formed by the gun, present posi-
tion of the target, and any future position is the
angle of approack,. The angle of approach at mid-
point ix slways 1,800 mile.

159. Targat Course Names

Alrcralt may fiy eny of the following types of
coursas {figurs 168},

& Leval. In a level courae, the target is Aying at
& sonutant alt{tude,

b, Diving. In a diving course, the target i
fiviag with altitude decreasing,

0. Climbing. In a climbing course, the target is
fiying with altitude inecressing.

d, Incoming. An Incoming sourse Is one in
which the target will iy directly over the gun.

¢, Ontgeing, An outgolng course 1n one in which
the target jx flying away from the gun.

f. Crossing. A crossing course is any course not
incoming or cutgoing.

9. Direolly ui the Gun. Thie typs of course is

one fn which the target is fiying toward the pintle
center of the gun.



MIDPOINT

APPROACHING LEG

RECEDING LEG

<+—— GOURSE LINE K-
1600 M

’50
Figurs 188. Diagrom showing midpoint, epprosehing lag, and recsding leg.
INCOMING LEVEL COURSE

—

-~ CROSSING
e | * é_gls:;é&
P .
CROSSING
DIVING

COURSE /
E DIRECTLY AT THE GUN COURSE E

————

X 2}

’. 0
Figurs 188. Targst course nomaes,

AGD LA
186



B

£ ]-. e

Section I,

160. Ganaral

¢. To engage enemy aircraft effectively, the
machinegunner must accurately sstimate the fu-
ture position of the target, and point his gun in
such a manner that the flred rounds and the air-.
craft will arrive at the estimated point at the
seme time.

b. The problem can be compared to that of a
machinegun firing up a hill. Laying the gun in
elevation is accomplished by tracking the target.
In figure 170, despite the fact that the vehicle in
moving along the side of a hill, the machinegunner
concerns himself with only a 1-lead angle mea-
sured along the siope of the hill. If the vehicle js
replaced by an aircraft, and the hill is replaced
by air apace {fig 171), it is apparent that the
gunner's problem in figure 171 Is identical to that
in figure 170. {There iz a faster speed in the case
of the aireraft.) To hit the target, the gunner
muat fulfill two requirements: line and lead.

REQUIREMENTS FOR A HIT

161, Lina Requiremant for a Hit

The line reguirement demands that the gunner
cause the round to intersect the target courwe
line, The vertical mass of the target affords the
gunner 2 small angular (elevation) tolerance in
fulfilling the line requirement. The size of this
angle varies directly with the diametsr of the
fuselage and inversely with the range to the

target.

162. Leod Requirement for a Hit

The lead requirement demandes that the gunner
cause the round to intersect the target. Angular
tolerance in fulfilling the lead requirement is pro-
vided by the horizontal mass of the terget. The
meghitude of thia engle varles directly with the
length of the tarpet fuselage and the sine of the
angla of approach. It varies inversely with the

range to the target.

2
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Figure 170, Lecd angle, moving grownd targei,
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AIRGRAFT

a

Figwrs 171,  Load angls, nerial torget.

Section V.

163. General
a. The gunner has no sighting devices for set-

ting initial leads on the machinegun, cal .50, HB,
M2, or on mount M63. The discussion in this see-
tion presents the magmitude of leads in antiair-

craft iving.

LEAD

b. Prior to opening fire, the gunner estimates
the amount his gun will lead the target. This estl-
mate is based upon an understanding of the mag
nitude of the lead required under varying condi-
tions of target speed, target range, and angle of
approach, For example, & target, traveling 600

ADO HFLL
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milea per hour, flies & crossing course that CAUSAN
it to pass at a midpoint range of 460 meters from
the gun position. To hit the aircraft at this mid-
point, the gunner aims snd fires hig weapon at a
point on the target course line 165 meters ahend
of the target. {The time of flight for a caliber B0
round for a range of 460 meters is 0.6 second. A
Bpeed of 800 miles per hour is approximately 275
meters per second. During the time of flight of the
projectile, the target will have traveled 0.6 x 276
or 165 meters.) Using the mi] relation rule, with 5
range of 460 meters and 165 meters as the dis-
tance traveled by the aircraft, the lead required to
hit the target at midpoint 1s 860 mils,

¢. Lead for specific midpoint ranges may be cal-
culated on the basis of target spead. For s mid-
point range of 460 meters, the midpoint lead re-
quired is 60 mils or 27 meters for each 100 miles

per hour of target speed. The length of the target
is a convenient unit of messure In establishing
nitial leads. The estimated lead is divided by the
length of the target to determine the number of
apparent target lengths which the gunner wdll
leed the target. Midpoint leads expressed in me-
ters, mils, and apparent target lengths for se-
lected targets, target speeds, and midpoint ranges
are contained in figure 172,

164. Effect of Angle of Approach on Lead

d. As the angle of approach incremses up to
midpoint, the amount of lead necessary also in.
creases, When the target passes midpoint and con-
tinues on the receding leg, the amount of lead
decreases, while the angle of approach continues
to inerease. The amount of lead necessary at mid-

MIDPQINT LEADS (BASED UPON FT 0.50 —H - 1)

] AVERAGE B MIDPO INT LEAD
AIRCR AFT LENGTH SPEED MIDPOINT RANGE
(TYFE) AIRCRAFT (MPH) (METERS) METERS | WILS -l_ APPARENT
(METERS) TARGET LENGTHS®
' e ese——— i - -

FIGH TER 7 400 %20 ire 414 414
FIGHTER 7 £00 440 165 340 18
FIGHTER 7 400 %20 252 274 2 7.6
FIGHTER 7 400 450 109 240 12
FIGHTER 7 200 %10 126 138 13.4
FIGHTER 7 200 460 54 120 5
TRANS PORT 11 200 920 126 138 b
TRANSPORT 21 200 480 54 120 2.4

LIAISON 7 100 %20 §2 &% 7.7

LiaISON 7 100 464¢ 27 40 3.3
DROP ALL FRACTIONS INESTIMATING LEAD IN TARGET LENGTHS

AGD MELL
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ANGLE OF APPROAGH IN MILS LEAD
[0 -100 (APPROACHING LEG) i

100 -500 (APPROAGHING LEG) [ T /e

500- 800 (APPROACHING LEG) 3/4 |
800-1 600 (APPROAGHING LEG) FULL T
1 600- 2400 (RECEDING  LEG) ___L B 3/4

Figure 178, Amouni of leod necessary for various cngples of cpprogol.

point is called “full lead.” Figure 172 is based on
tergets at or near midpoint.

b. Figure 178 gives the fraction of full lead
necessary for various angles of approach,

¢. To eimplify the lead problem, the following
rules may be used as & guide in determining ini-
tial leads:
(1) Crossing courses,

(¢} Open fire with a 8| -full estimated lead,
when the target is on the approaching or receding
leg.

(b) Open fire with a full eatimated lead,
when the target is at midpoint.

(2} Directly ot the gun courses. Open fire
with no lead.

(8) Al courses. Observe tracers and make
corrections accordingly.

Section V. TARGET ENGAGEMENT

165. Sequance of Evenis

The following are the gunner's actiona to bring
the target under fire:

a. Eatimatea the necessary lead.

b. Elevates his weapon until the axis of the
bore is alined with the target-course line, and ap-
plies the estimated lead.

e, Opens fire, and observes only the tracers in
the vicinity of the target (para 167—=170).

d. Elevates or depresases the gun until line shots
are obtalned.

é. Corrects hias lead until hits are obtained,
uaing tracer observation.

166, Techniques

4. The machinegunner firee continuoualy
throughout the engagement. Since the large
smount of amoke created by continuoua fire tends
to restrict visibility, the gunter Keeps his head

190

and eyes high above the gun to observe the tra-
cers. When there is doubt as to the tracers posi-
tions, he increases his lead, It is important that
the gunner initially opens fire with an adequate
laad and, once established, his tracking is not re-
versed. If his initial lend in» too great, the tracking
rate is slowed and he allows the target to catch up
with his tracers.

k. The dispersion cone is excesaive when the
gun {s fired as 8 free weapon. To offset this, the
gunner seizes the grips firmly with both hands
and braces the gun with his body. When firing
from the M63 mount, the gunner stands erect and
makes changes in elevation by moving his hands
and arms up and down, For a change in azimuth
he shifta his feet and movea around the mount.
The gun is fired with the left hand by depressing
aither one of the upper and lower firing grips on
the left side of the frame. The upper firing grip is
used for fire at medium and high angles of eleva-
tion. The lower firing grip is used for fire at low
angles of elevation.
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Saction VI,

167. General

To make adjustments during firing, the gunner
must know the location of the round with respect
to the target. Tracer ammunition provides this
information. However, the gunner must be
trained to sense tracers correctly to produce a hit,
Where target courses and target ppeeds can be
fixed, valid lead data ie obtained from a tracer
observer located down-course from the gun (FM
44-2). Under normal conditions, valid sensings
are obtained only if the tracer observer is sta-
tioned as close to the gun as posasible

168. Principles

a. Superimposition. In observing tracers, the
machinegunner utilizer the principle of auperim-
position. By alining the tracer with the target, the

TIACEE; OBSERVATION

gunner compares the range from his eye to the
target and from his eye to the tracer. In figure
174, it can be seen that regardless of the range to
the target, he can compare the range to the tracer,
and the range to the target as long a8 the two are
superimposed. Lead can be judged on the basis of
these comparisons, Because of the common tend-
ency of gunners to attempt to judge lead when
tracers are not alined with the target, the first
basic principle of tracer observation must be
stressed. Fulfill the line requirement before at-
tempiing to judge lead.

b. Localized Vigion. In figure 175, the tracer is
shown as a single spot in the sky, moving directly
away from the gunner's eye. In actual practice,
the tracer does not appear as a fixed aspot, but
rether as 8 curved path (fig 176). Thia apparent
curvature of the tracer path iz ealled the {llusion

=N

L TRACER

B. ALINED ON NEAR
SIDE, TRACER RANGE

I5 LESSER.

A, NOT ALINED CANNOT
COMPARE RANGES.

S

ALIHED ON FaR
SI0E, TRACER RANGE
S GREATER.

Figure 17i. Supsrimposition.

TRACER HUMP

APPARENT TRACER PATH

Figure 175, [Tluaion of corvaiire.
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VISION AND ATTENTION

FOCUSED HERE

Figurs 178, Losalized vision.

of curvature. Once a round is fired, it moves in &
atraight line directly away from the gun. Gravity
causes the trajectory to curve down toward the
earth; but under no conditions, other than wind
or drift, does the round move to the left or right.
The illusion of curvature occurs because the gun-
ner is concentrating iupon a moving reference
point, the target. As the tracer moves along ita
path, the distance between the target and the
tracer ie reduced to the point that the eye relates
the two separate motions. The illusion of curva-

192

ture then takes place. The point of maximum ap-
parent curvature ls referred to as the tracer
hump., Here, the tracer path appears to curve
sharply into a direction opposite from that in
which the target is moving. The gunner must
focua his attention on the immediate vicinity of
the target, just as if he were looking through a
telescope with a restricted field of view (fig 178).
The gunner's (observer'a) vision must be localized
to the ymmediate vicinily of the target.

¢. Read Nose-to-Tail. In certain types of target



4

A. HIGH

0

8. LOW

C. AHEAD

D. ASTERN

Figure 177, Line and [sad information, based on tracer pensings.

courses, particularly incoming and outgoing, the
tracer may intersact the gunner’s line of viajon to
the target in two places. Here, the gunner first
sees the tracer pasaing the target in & tall-to-nose
direction. Lead information, based upon a senaing
of a tracer that appears to pass the target in this
dirvection, js invalid. The target actually crosses
the tracer path only ohce, entering the path nose
first, and leaving tail laet. Because of the {llusion
of curvature, the gunner sees this passage whan
the tracer appears to float by the target in a
nose-to-tall direction. Read when the iraoer pasaes
the target nose-to-tail, '

169, Line Information
a. Level and Nonlevel Crossing Courses,

(1) High. When the tracer is above the tar-
get course line (A, fig 177).

(2) Low. When the tracer is below the target
course line (B, fig 177).

(8) Line. When the tracer intersects a line
from the gunner's eyes, through the target to in-
finity., Thia line might be described as the gun-
ner's line of vision through the target to infinity
(C and D, fig 177). In referving to a tracer that iz
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o the pun, and very risep diving sourss,

Of -lins tracer ameings for

Mgure 178,



Filgure 178,

A At

alined with the target, the term "line™ ia omitted,
end only the lead eensing is mentioned., (The
tracer must be alined with the target before a lead
sensing can be made.)

b, Other Courses. For incoming, outgoing, di-
rectly at the gun, and very steep diving courses,
off-line mensings change from high or low to left
and right (fig 178).

170, Lead Information

g. Ahead. If the tracer intersects the gunner's
line of vision bevond the target; 1.e., if a portion
of the tracer’s path is hidden by the target the
round is ahead, the lead is too great (C, fig 177).

b. Agtern, If the tracer passes between the gun-
ner's eye and the target, the sensing is astern or
too little lead (A, fig 177).

e. Hit. If the tracer path terminates in the tar-
get itself, the sensing is lead correct, a hit (fig
179).



CHAPTER 12
ADVICE TO INSTRUCTORS

Section L.

171. Purposae

This chapter will apsist instructors In effectively
training men assigned to a caliber .50 machinegun
craw to become & proficient machinegun team. Ap-
proximately 186 hours of instruction are neces-
sary prior to training the crew as a unit,

172. Preparation

To present effactive instruction in the time allot-
ted, the inatructor muat be thoroughly prepared
and rehearsed. Assistant instructors and demon-
strators must alsc be thoroughly trained and re-
hearsed to conduct demonstrations that elearly il-
luatrate the instruction, Support instruction with
the training aids essential to presentation of the
subject. Use public address seta if the group is
larger than platoon size.

173. Organization

Divide the men into groupsa of appropriate size,
considering the phase of instruction and the facil-
ities available. If sufficlent assistant instruectors

Section |I.

176, Disassembly and Assembly

a. Aidy to I'natruection.

{1) During this phase of training, the gun is
mounted on the M8 mount, or installed on & table,
&0 that students may better observe removal and
replacement of parts.

{2) Nomenclature charts, or “mats,” are 8
material aid in explaining mechanical training,
and help the satudents to learn nomenclature of the
parta,

b, Organization. Assign one pssietant instructor
per group {(gun) if possible; ctherwise, place as-
sistant instructors where they can supervise as-
signed groups.

¢, Presentation.
(1} Present a brief historical background of

GENERAL

are available, assign one to each group ; otharwise,
poaition the assistant instructors so they can
¢loaely superviae the groups.

174, Presentation

Exzplain and demonstrate eech portion of the in-
struction. Follow this by practical work, closely
supervised by the inatructors. Emphasize precti-
cal work throughout machinegun training, in
order to develop skill and teamwork, Score and
critique all machinegun firings during training.

175. Examination

Insure that studenta make asatisfactory progreas
throughout each period of instruction. Those men
who do not progresa satisfactorily must receive
additional instruection under close supervision.
Give a formal or semiformal participation.-type
examination following each phase of instruction
to measure effectivenens of inatruction.

Nota, Por Techniques of Fire and Training Technulques,
see TC 2815,

MECHANICAL TRAINING

the gun. Stresa the combat role it has played, and
the miasion it is assigned. Emphasize the purpose,
scope, and importance of the instruction to be pre-
aented.

{2} Give a brief description of the operation,
general data, and exterior nomenclature of the
gun.

(38) Assistant instructors should disassemble
and assemble the gun as the instructor explains
the procedure,

(4) After the students become nkilled in dis-
assembly and assembly, demonstrate this phase
of instruction with an aesistant blindfolded. This
often encourages men to practice during thely free
time, and developa their individual akill and initi-
ative. Strese that this (s not done ageinat tme,
because of the danger of damaging parts of the
gun,

AGO MIA
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177. Headspace and Timing

a. Aids to Inatruction.

{1) During instruection in headapace and tim-
ing adjustment, use & caliber .50 machinegun and
a headspace and timing gege for demonstration
and practical work.

{2) A large wooden operating model of &
headspace and timing gage should be obtained for
uaza in demonstration,

(8) Filmstrips and treining fiilme covering
headspece and timing sdjustment give clearer un-
derstanding of the subject.

h, Organization, Organize the class as explained
in paragraph 1765.

&, Pregentation.

(1) 8tress the importance of correct head-
apaee and timing adjustment with the gages. Ex-
plain and demonairate the proper method of ad-
justing headapace and timing. Discuss the effacts
of tight and looee headepace, and early and late
timing.

(2) Every member of the crew must know
how to correctly adjust headspace and timing.
Thig ie the most important single phase of callber
50 machinegun training. If the gun is to fire, the
headspace and timing must be correct,

(8) Telk the demonstrators through head-
space adjustment and timing, with students ob-
serving the demonsetrators st each gun position,

(4) Each student will adjust headapace and
timing.

(5) Explain the field expedient methods of
adjusting headspace and timing as the last phase
of instruction., Make sure students understand
that the gun will not be fired under training con-
ditions with field expedient adjustments,

178. Operation
a. Aids to Instruction. Each instructional group
requires a callber .50 machinegun mounted on an

M8 mount, a belt of approximately five dummy
roundas, a clesring block, and caliber .50 cleaning

rod.

b. Orgonization. Organize the class as described
in paragraph 176b.

e, Pragentation.
(1) Explain end demonstrate the proper
method of half-loading, loading, unloading, and
clearing the gun. Stress the safety factors in-

volved.
(2} Point out how the belt feed lever stud can
be broken if the bolt ie released (in the rearward
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position) with cover lowered.The stud will not it
into its proper groove.

{3) Explain the damage that resulta from
allowing the bolt to slam forward with the barrel
out of the gun.

(4) Demonstrate the proper methed nf let-
ting the bolt go forward, when the barrel is out of
the gun.

(6} Explain the role of the bolt latch, bolt
lateh release, and bolt latch relesse lock in eingle-
ahot, semisutomatie operatlon. Demonatrate ain-
gleshot operation. Graphic training aids (GTA)
charts will be beneficial in platoon-size groups.

179. Funclioning

a. Aids to Inatruction.

(1} Graphic training aids are useful if the
elass is approximately piatoon size; otherwise,
they may be made available for study and discus-
sjon during breaks.

(2) Use one gun per group, &8 in praﬂuuu
mechanieal training instraction.

b. Organization. Organize the class ag described
in paragraph 176b.

2. Pressntation.

(1} Divide functioning into eight phases, as
described in paragraph 18z,

(2) Explain and demonstrate each phase of
functioning. Assiatant instructora should dupli-
cate each demonatration on the guns within éach
group, With these “sstups” at the guns, each sol-
dier can see functioning of the various groups and
thely component parts. Setups, which may be used
for each phase of functioning, are described
below, as applicable.

(z) Feeding, Insert a 5-round belt in the
feadway. Demonstrate the action of the belt feed
pewl and belt holding paw! In bringing the new
round against the eartridge stops. Have the dem-
onstrators raise the cover to illustrate how the
new roumd is engaged by the extractor, and fo
explajn the operation of the belt and ecover groupe
in feeding.

(b) Chambering. Have a8 dummy round
placed in the T-alot of the bolt, engaged by the
extractor. Instruct the demonstrator to depress
the holt latch release, and lot the bolt ride alowly
forward, polnting out to tha student how the ejec-
tor is cammead out into the grooved surface in the
left eide of the barrel axtension.

(e) Lecking. Demonstrate this phase with
the barrel extension, barrel buffer, and bolt
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groups inside and outside the gun. Make certain
that the students are shown the location of the
breech lock cam and understand its function.

(d) Firing. Have the demonstrators cock
the gun, allow the bolt to go forward, and remova
the backplate, t¢ demonstirate this phase of fune-
tioning. Explain each action that takes place from
trigger down to the firing pin, remeving the driv-
ing spring group and bolt In the final phases of
explanation.

(e) Unlocking. Instruct the demonstrators
to remove the backplate, bolt, barrel extensicn,
and barrel buffer groups from the receiver, Fi-
nally, remove the barrel buffer assembly from the
barrel buffer body group. Again, explain the func-
tion of the breech lock cam in the bottom of the
receiver,

{fY Eaxtrecting. Point out this phase of
functioning with groups outside of the reeceiver,
explaining the job of each part. Afterwards, as-
semble the gun and complete explanation. Use
dummy rounds,

(g) Ejecting. Demonstratora should have
the gun fully assembled with a dummy round in
the T-slot, end another againat the cartridge stop
in the feedway.

(h} Cocking. Remove the bolt group from

the receiver for the initial demonstration; com-
plete instruction with the gun fully nasembled.

(3) Threoughout the instruction, explain the
similarity and difference between the functioning
of the caliber .50 and the M60 machineguns.

(4) Functioning is taught by visualizing how
the parts work, rather thaen by memorizing the
text. Test retention of the inatruction by asking
questions concerning combined phases of fune-
tioning. Example: "The firat cartridge in the belt
iz positioned againat the cartridge stops, and the
bolt is forward. Explain the functioning of the
parts invelved in chambering this round.”

180. Malfunctions (Sioppages and Immediate
Action)

a. Aids to Instruction.
(1) Tlearly define the term “stoppage” in in-
troduction to this portion of the Instruection.
(2) Emphasize the need for correct care and
cleaning procedures.
b. Organization. Organize the class as described
in paragraph 1765.
¢c. Pregentation.
{1) The following chart can be used as a
guide in presenting Instruction in stoppages and
immediate action:

Stappagpes

"To prepar for lasscuetion

--------------------------

2 Shortround. . ... .eeeccicceesmccmmssssmassmr T rTra———- 2
2, Bulged round. ... coo oo cmammmmmmmemec e rmme e mom o mmaa B
4. Belt improperly loaded . ... ... 4
5. Battered or thick rimmed cartridge e cncicmecccaneanna. b
8. Failure to remove u round from the chamber_ . ____. . ... 8.

7, Separated case which Is removed from tha chamber by the T,
new round whet the bolt la pulled to the rear.

Place & dummy cartridge in tha belt.

. Place a short round in the balt.

Insert & bulged round in the belt.

Pull a cartridge partinlly out of the belt.

Place & battered or chick rimmed cartridge in the belt.

Place o dummy cartridge with the rim flled off, in the chamber.
Drive the front portion of a cartridge securely on & dummy

certridge. Pull the bolt to the rear and place the cartridge

properly on the face of the bolt. Ease the bolt forward.

8. Separate casq, which stays in the chamber when the belt in 8.
pulled to the resr. (Do not set up loose headspacs.)

9. Short or broken firing pin or extension.. ... ... ... &

Insert the front end of 3 case 1o the chamber, nnd load.

Assemble the bolt with a defective Aring pin, or extension,

or place fire or more succearive dummy cartridges in the belt
for inatruetion in immedista action.

10. ‘Weak or broken Aring pio spHiRE- - c.ciceiccceieecaeaomaa 100 Samens B,
11. Faulty sogegement of the hooked noteh of the firing pin 11, Sama an 8.
extenslon and the ssar notch.

12, Broken or weak sear 8pring- L. - 12. Bame a1 §.

18. Belt feed laver plvot out, worn, or broken._ __........ .. 18, Amsernble the cover with s defectlve part.

14. Bent, or worn, belt feed lever . _eoiee.- I Same a8 18,

15. Belt feed paw! spring out, or weak. 15. Ramove the belt feed pawl spring.

16. Belt feed pawl pin out or partislly out.. o ceenioaooan 16. Ramove tha belt {eed pawl pln.

17, Cover extractor BpTIRE OUt OF WeBK ... oeamaooaan 17. Ramaove cover extractor spring.

18, Balt feed levar bent up (stud jumps out of cam grocve).._.. 18, Assambls with a defective part.
19. Same ns 18,

=
------------------------------------

19, Damaged extractor
90. Balt holding pawl out, or sorings mk-.,...-”_-.-..-,_,_ 20,

=1, Broken extrector or sjeetor ... _....

e c—mmmmemma-- Bl
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Remove the belt holding pawl or springe.
Asssmnble the bolt with a defective part.
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Stoppage Ta prapare for instruction

20 Broken or dameged T-slot, cauxing misalinement and buck- 22. Do not prepare.

ling of the cartridge as the bolt moves {orward, or a failure to
extract.
28, Weak ejector spring, caualng misalinement and buckling of 23. Assemble with a defective part.

the cartridge as the bolt goes (orward.

94. Broken barrel extansion or barrel buffer group__________._.
2%, Defective trigger mechanism, {(runewey gun)..__..__..._..

24. Same as Z3.
25. Do not prepars.

{2) Streaa precieion in detecting the cause

and reducing stoppages. As the soldiers progress,

concentrate on epeed in applying immediate

action and other methods of reducing a stoppage.
Train the crew to function a8 & team.

Section .

181. Ground Mounts:

g.Aids to Instruction.

(1) Provide a gun, mounted on a M3 or M&3
mount (dependent upen the mount to be covered
by instruction) for each group.

(2) Set up an additional pair of guns on their
rezpective mounts (M3 and Mé3), for demonstra-
tion purposea.

(8) When M83 mounts for each group are
not available, at least one mount should be ob-
teined for demonstration purposes.

(4) When both the M2 and M68 mounts are
set up for demonatration purposea, only cone
mount should be exposed to the atudents view at
any one time,

(5) Use applicable GTA's or fllmstrips,

b. Drgantzation.

(1) For instructlon on the M3 mount, organ-
ize groups as outlined in paragraph 178,

(2) I{ encugh M63 mounts are avallable to
provide one per group, organize the class for in-
atruction aa outlined in paragraph 1765,

(8) If sufficlent mounts are not available to
conduct instruction on the M63 mount, uee the
mounts for demenstration purposes anly, dividing
the clasa so that each man can get the best
posaible view of the demonstration.

e¢. Prasentation.

(1) Introduce the M8 and M68 mounts aa
the two principal ground mounts used with the
caliber .50 machinegun.

(2) Explain the role of the M3 mount against

ground targets.

AGD MS1A

(3) Htress safety precasutions in connection
with a hangfire or cookofl,

(4) When covering removal of ruptured car-
tridges, streas the cause: loose headspace, timing;
and the prevention: correct headspace and timing.

MOUNTS

{3) Explain the role of M83 mount againat
aerial targets.

(4) Present the following information and
demonstrate; first the M8 and then the MG63
mounts,

{a) General nomenclature and data.

{b) Functioning of the mount,
{¢) Use, or aperation, of the mount.

182. Vehicular Mounts
a., Aids to Inatruetion.
(1) This instruction will be more effective if
the mounts are demonstrated on a firing range.
(2) If a flring range is not available, give
general data on the mounts and place the mounts
adjecent to the class area for inspection during
breaks.

(3) If mounte are not available, and the class
is amall, refer to available GTA's,

b. Organization. Due to the nature of the aub-
ject, instruction in vehicular mounts is presented
by conference and discussion, and demonstration
and practical work, when mounts are available.
The class should be orgaenized into one large group
initially, and divided into amaller groups for prac-
tical work,

¢. Presentalion.

{1) Where possible, introduce each type
mount, followed by demonstration firing before
proceeding to the next mount.

{2) Following the initial conference, divide
the class inte small groups for practical work
firing, changing stations after each group has
completed familiarization firing with each mount.
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Section IV. ORGANIZATIONAL MAINTENANCE

183. Care and Cleaning

a. Aids {o fnelruclion.

{1) Use one cleaning rod and one dummy
round per weapon, plus bore cleaner, lubricating
oil, patches and waste {ragsa),

(2) Assemble g diaplay of all available clean-
ing materials, lubricants, and rust preventives, as
listed in paragraph 39, Diaplay sccording to cate-
gory, and label ench item,

{3) Uge awvailabla fllmstrips, or similar in-
gtructional aids.

(4) Refer to the inspection checklist, appen-
dix C.

b. Organization. Organize the class as outlined
in paragraph 178,

e. Presentation.

(1) Emphasize meticulous cleaning, lubrica-
tion, inapection, and preventive maintenance to
inaure performance.

{2) Use the care and cleaning period to fur.
ther the soldier's knowledge of nomenclature, and
gkill in agsembly and dissssembly.

{3) Emphasize Inapection, cere, and preven-
tive maintenance under combat conditions, whicl,_
18 the fina] test of the weapon maintenance pro-
gram,

(4} Conduct semiformal practical work in-
struction before, during, and after firing.

{6) Emphazize care of the mount, as well as
the gun, throughout cere and maintenance in-
atruction.

{6) Point out the differences in care and
cleaning in cold elimates, tropical climates, hot-
dry climates, and care and cleaning following a
CBR attack.

(7} Emphasize the importance of frequent
tngpection, as a means of insuring proper mainte-
nance of the gun and mount.

Section V. MOUNTING AND PLACING THE
GUN IN ACTION

184. Crew Drill (M3 Mount)

a. Aids to Instruction.

(1} The demonstration crew must be well-
trained and demonstration equipment complete.
Use hasic TOE equipment and distinctive helmet
liners (identifying each crew member according
to his duties), and normal individual equipment.

{2) Issue equipment for each group partici-
pating in practical work.

b. Organization.
(1) Present initial instruction and demon-
atration to one group.

{2) For practical work, divide the class into
crewe of four men per gun.

{3) To facilitate control and supervision,
aline equipment with engineer tape or wire, with
the studenta in filea behind their equipment.

¢. Presentation,
{1} Emphasize the fact that crew drill is the
first step in developing teamwork in the machine-

Section VI.

186. Preparatory Exercises

a. Aids to Instruction. Demonatration crew with
gun and mount, & eighting bar, graphic illustra-
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gun crew, and that precision ia required of every
member for the erew to function emoothly.

(2} During initial practical work periods,
stress precision; talk each man through his par-
ticular duties as a crew member. Require the stu-
dents to perform each operation when directed
and precisely as directed.

(8) Am precision is attained, introduce and
develop speed.

{4) In advanced training, use speed drill to
create interest and stimulate competition. This
also furthers teamwork and tests individual crew
performance. A well-trained crew should be able
to place the gun in action, or take it out of action,
in 25 seconds, with all pointa correct.

185. Crew Drill (Other Mounts)

Due to the nature of mounts other than the M3
mount, crew drill with these mounts is limited to
instructing two men tc properly mount the gun
(the mount alrendy emplaced, as with the Mé3
mount), or take the gun out of action.

MARKSMANSHIP

tion of correct sight picture, aighting target
{panel with holder), stopwatch, control flags,
cleaning rods, clearing blocks, and patches.
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b. Organization,

(1) Preferably two soldiers per group.

(2) Centralized area (preferably with bleach-
era) for conference and demonstrations. Any rela-
tively level area that will permit the guns to be
placed 10 metats from the targets,

¢. Presentation.

(1) The instructor should convinee the indi-
vidua] soldler that in order to fire the markeman-
ahip course satisfactorily, the fundamentals of
markamenship muat be learned end practiced dur-
ing the preparatcry phase of mearkemanship
training.

{2) Explain that o merksman ia made during
preparatory training and not on the firing line,

(8) Through proper supervision by coaches,
assistants, and the instruc¢tor, insure that correct
practices ore followed (good hablis initiated, and
bad ones eliminated), during the preparatory
phase of marksmanship,

(4) The gunner's test is given prior to firing
on the 10 meter range {para 128).

187. 500-Inch Firing

a, Adda to Ineiruction,

(1} Demonatration crew with gun and
mount, a 10 meter machinegun target, control
flags and /or whistles, stopwaiches, patchas, clean-
ing rodas, clearing blocke, and L¢-inch aiming pas-
ters. Sound equipment is desirable during firing.

(2) Bach firing point {group): See equip-
ment listed {n paragraph 112,

b. Orgenization. The minimum required number
of soldiers remain on the firing line, with the re-
mainder recelving concurrent inetruction on the
dry line or in rear aAreas,

¢. Presentation,

{1) Conference, demonstration, and practical
work for the correct procedurea in emplacing the
gun on the firlng line will be condueted. Emphasis
is placed on three-point contact (tripod leg shoes),
correct shimming {when necessary}, and prepara-
tion of the gun for firing, to include safety checks.

{2) The interval between the two portiona of
the control command should be sufficlent to per-
mit the exeention of the command, and for the
conch to perform his duties properly. Coachea are
required to perform their duties quickly and pre-
cisely. These duties should be reduced te writing,
glven to each comch, and their execution super-
visad,

{8) During instructlon firing, the ceach,
through correcticns, places the gunner in the
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proper position before he permits him to com-
mence firing. This correction should be dene from

the atanding position.

(4} The aoldier should bhecome proficient in
the execution of the exercise within the pre-
scribed time limit, After the introdoction, firing
(dry or instruction) is done against time; how.
ever, the soldier is permitted to completa the exer.
¢ise except for the laat instruction or record
firing,

{5) The soldier should know and underatand
the principles of targeting the machinegun prior
to flring.

(68) After each firing, assistants analyze each
target and point out errors made and their causes,
This aesists the gunner in correcting exrrore.

188. Transition Firing

a. Aide to Instruction,

(1) Demonstration erew with gun and
mount, double E-type silhouetta targets, mounted
on one target frame, cleaning rode, clearing
blocka, patehes ; sound equipment is desirable dur-
ing firing.

(2) Two guns with mounts, telephones, tar-
gets, cleaning rod, ocil, patches, waate, clearing
blocke are required for each lane.

b. Organization. Preferably, two crews per lane
(one gun dry fires while the other fires). Person-
nel not required as crew membere or in the opera-
tion of the range should receive concurrent train-
ing in remr areas. One assistant instructor per
lane is desirable.

¢. Presentation.

(1) Prior to the conference and demonsatra-
tion of firing table 8 {marksmanship course), the
instructor briefly reviews range determination,
techniques of long range fire adjustment, and ex-
plaina the characteristica of machinegun fire, and
jits effect on field targets.

(2} When firing, the alternate aiming point
method of adjustment ie explained and demon-
strated, Gunmners should be required to use this
method.

{8) The guna are targeted at a kmown dis-
tance on the transition range (preferably at 600
yards). The soldlera receiving the instruction
ahould do the targeting.

(4) The acting aafety NCO for each gun crew
requires the gunner to be in the correct position
before permitting him to fire,

() The acting safety NCO may assist the
gunner in locating the targets, but is not permit-



Ted to aid in range determination or fire adjust-
ment.
(6) At the completion of each exercize, the
members of the firing crew rotate.
(7) Appropriate subjects to be included in
rear area training are —
(a) Mechanical training.
(b) Any other machinegun subjects in
which additionsal training is needed.

189. Moving Target Firing

g, Aids to Instruction.

(1) Demonetration crew with gun and
mount, One appropriate target, cleaning rods,
clearing hlocks, patches, waste, vehicle (prefera-
bly 14-ton truck), blank target with holder, and a
marking silhouette,

(2) Two guns per firing point, cleaning rod,
clearing blocka, oil, and patches.

b, Organizadion.

(1) Preferably two crews per firing point
(one gun dry fires while the other fires). Person-
nel not required as crew membere or in the opera-
tion of the range, receive concurrent training in

Fear Areas.

{2) One aseistant instructor per lane as the
aafety NCO.

¢. Presentation.

(1} Prior to the conference and demonstra.
tion of firing table 4, the instructor conducts the
preparatory exerciaes as prescribed in paragraply
133 {tracking and leading). He should also review
and discuea range determination, the techniques
of long range fire adjustment, and charactariatics
of machinegun fire.

{2) The gun should be targeted at & known
diatance on the range, preferably at the midrange
af the target run.

(8) The acting safety NCO requires the gun-
ner to be in the correct gunner’s position before
permitting him to fire.

(4) At the completion of each firing, the
members of the crew are rotated.

(b) Appropriate subjects to be included In
rear area training are—

(2} Mechanical training to include head-
space ahd timing adjustments.

(b) Care and cleaning.

{¢) Any other machinegun subject in
which additional training is needed.

Section VIl. TECHNIQUE OF FIRE, GENERAL,
DIRECT LAY, PREDETERMINED HRE, AND
POSITION DEFILADE

190, PURPOSE

The objective of this training is to teask the sol-
dier teamwork and give him confidence in his abil-
ity to quickly deliver a large volume of accurate
machinegun fire against targets. Technique of fire
training also gives him further training in the
basic fundamentals of gunnery.

191. Organization

a. The instructionel ares should have seating
facilities for the entire group during conferences
and demonstrations.

b. After the conference and demonstration, the
group s divided into amaller groups for practical
work, each under the control of an assistant in-
structor. (These amaller groups should be less

than platoon size.)

¢. The officer in charge of instruction controls
all firing.

d. If space permits, all men are employed on the

firing line.
e, Keep requirements for the various exercises

simple and progressive.
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f. Coordinate demonstrations and exercises
with the instruction. Demonstration crews should
have distinctive helmet liners to indicate their po-
aition within the crew.

g. If possible, select terrain suitable for the sub-
Ject ; otherwise, apply the subject to the terrain.

k. Improvise targets from salvage material, and
make them durable. Dirt mounds, drums fillad
with dirt, do not require frequent replacement.

192. Introduction

a. Aids to Inatruction.

(1) A blackboard, appropriate charts, guns
with mounts, ammunition, and appropriate equip-
ment.

(2) Equip emch practical work ares with
guns and mounts, ammunition, clearing blocka,
cleaning rod, gun cover, and other necessary
equipment.

b. Preseniaiion. If possible, control firing with
& sound aystem. Flags, arm-and-hand signals, or
whistles, may be used as slternate means of con-
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trol in an emergency, or to supplement the sound
ayatem.

(1} Explain and demonstrate the characteris-
tica of fire, classes of fire, target designation, fire
control, and review range determination and
windage adjustments,

(2) Explain the proper sequence and use of
fire commands.

(8) Conduct practlcal exerciases {in practical
work areas) in applying fire commands.

193. Distribution of Fire
a. Aids to Inatruetion, Same ag paragraph 192a,

. Aree. Field target range or landscape target
range.

¢. Presentotion.
{1} Explain and demonstrate the engagement

of various types of targets (wide, deep, oblique,
ete.) using direct laying. Demonstrate methoda by
using a punchboard (fig 180}, if available, and by
firing.

(2) In the first demonstration of each type of
target, show step-by-step the initial lay, direction
of manipulation, and extent of manipulation of
the gun (or each gun when employed in pairs).
Fire the remaining demonstrations of each type
of target in the normal manner,

(8) Follow the conference and demonatreticn
of each type target with practical work, The as-
sigtant Instructor in charge of the smaller group
breaks the group down into gun crews, and desig-
natee crew leaders and crews to fire the guna ain-
gly, or in pairs. The crew leader then gives the
fire command, which is placed on a blackboard, It
jn corrected, and the gun crew({s) take appropri-
ate action to prepare to engage the designated
target. The crew(a) engages the target, and the
group critiques their flring snd performance.
After the critique, other crews are designated.
Follow the sama procedure throughout practical
work, engaging as many targets as time permits.

194, Overhead Fire
a. Aids to Instruction. Same as paragraph 192a.

b, Area. Field target range.

o, Preseniation.

(1) Explain and demonstrate the advantages,
limitations, and application of overhead fire, to
include safety angles and the gunner's rule. Use
tracer atmmunition throughout this instruction so
ihat the trajectories are aeen by the eoldiers,
{Emphasize that iracer ammunition {8 not used in
the actual delivery of overhead fire.)

AGD MILA

{2) During practical work, each assistant in.
structor points out the location of friendly troops
(indicated by flags, silhovette tergets, ete.) ; desig-
natez the target, obtaina the range by group esti.
mation, and requires the group to determine, by
uzing the gunner's rule with the guns, whether or
not overhead flre can be delivered safely. Tha
correct fire command ie given, and the target is
engaged. Thus, the group cen see whether or not
the fire clears friendly troops. The aesiastant in-
structor and the group critique the firing and the
performance of the crews.

195, Pradetarmined Fire
a. Aids to Instruction. Same 83 paragraph 182q.

b. Areq. Field target range, or landscape target
range.

¢, Presentation,
(1) Explain and demonstrate methods of lay-

ing the gun and firing, ueing the traversing har
and elevating mechanism, auxillary aiming points,
aiming stake, and verious field expedienta.

(2} Explain and demonstrate the employ-
ment of the caliber .50 machinegun, firing final
protective fires. Explain how the terrain controls
the extent of grazing fire obtainable along the
final protective line.

(3) Explain the purpose and use of a range
card. Draw a range card on the blackboard as
data is obtained by the demonstration crew, Re-
quire each soldier to record the same information
on his individual range card.

{4) The groups report to their practical work
areas along the firing line and are divided into
gun crews (three or four men per gun). They
prepare & group range card for each gun, includ.
ing date for a final protective line end targets.
Use as many of the methoda as posaible 1o engage
targets and fire the finsl protective line. This data
should be confirmed by firing through target cloth
screens placed in front of the gun peeition, so that
the gunner cennot see the target through hia
sights. If possible, these same targets should be
engaged at night to show the soldier the technigue
of applying data in the dark.

196. Position Defllads
a. Aida to Instrustion. Same as paragraph 192a.
b, Area. Use a fleld target range affording a
defiladed firing line. If possible, the mask should

be at lemst 100 yards in front of the gun positions
to avoid danger from poasible ricochata,

¢. Preaentodion.
(1} Explain and demonstrate the types of de-
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Figure 180. Tacknigua of fire (prenahboord),
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filade positions, the four essentiala of positions
defilade, and the siming peint method of laying
the gun for direction and elavation.

(2) Assemble the groups in their practical
work areas, and have them place the guns in poai-
tion defilade on a reverse slope (also on a forward
alope) and engage targets by—

(z) Applying the four essentials in the en-
gagement of targets from position defllade,

(b) Laying the gun for direction and eleva-
tion by use of the aiming point method,

{3) When time permits or coneurrent trein-
ing is used, a review of the following subjecta is
recommended, using aand tables, charts, dia-
grams, and terrain:

(a) Firlng positions.
(b) Laying the gun for direction and eleva-

tion.
(¢) Checking for mask clearance.

{d) Adjustment of fire.

Saction VI,

198, General
a. The following course may be fired for fami-

197. Advanced Training

Ag the soldier gains proficiency in the basic prin-
ciples of techniques of fire, and as training for
noncommissioned officers (NCO’s), the following
guide may be applied to verious phases of instruc-
tion:

a. The NCO may be placed in charge of a crew,
or crews, during practieal work periods, and in-
gpect weapons, He may also be ueed to critique
firing and give fire commands,

b. In applying the gunner's rule, binoculara may
be used to determine whether or not it ie aafe to
fire. The student must understand, however, that
before firing, calenlations must be checked by

using the gun.

¢. Noncommissioned cofficera and experienced
soldiers may select gun positiona and determine
data to be placed on the guns, when firing from
poaition defilade.

FAMILIARIZATION FIRING

liarization with the Browning machinegun, cali-
ber .50, HB, M2, cn ground mount, or mounted on
vehiclea:

Range (msters)|  Rounds Targsts

Type of Ara

A00-1000_ . __| 60, ... 4 type douhle E silhoutte targets per gun.___.....J Targeting—§ rds singleshot. Bursts of F—10

rounds.

b. When fired for familiarization, the courss
outlined in & above is operated as follows: )

(1) Each man receives 12 hours of prelimi-
nary marksmanship instruction.

(2} Each man receives 4 hours of familiari-
zation firing.

{8) The ammunition allowance of 56 rounds
per individual contains at least 1 round of tracer
ammunition to every 4 rounds of ball ammunition.

(4) Before the course is fired, each man is

allowed 6 rounde for targeting. The entire group
&t epch gun obeerves the targeting fire.

(5) No time limit is aet for firing the allotted
ammunition. .

(8) All guns are stationary.

{7) All targets are stationary.

(8) The 5 targets, which may be placed in the
lanes of a transition range, are mounted at rangea
varying from 400 to 1,000 meters. Red flags may
be used to identify the targets.

Saction IX. ANTIAIRCRAFT GUNNERY TRAINING

199, Preliminary Training
a. Scope. Gunners muat complete the following

preliminary training before firing at moving aer-
inl targets

(1) Aireraft recognition.

(2) Range estimation.

(3) Speed ertimation.

(4) Posgition exerecise.

A0 MELA

{6} Tracer obsexrvation.
{8) Demonatration firing.
{7) Tracking exercises,

b. Aireraft Recognition. Refer to FM 44-80.

¢. Range Estimation, The purpose of range esti-
mation i to teach the gunner when to open fire.
The only basis for aerial range satimation is the
appearance of the airplane. Trainees observe the
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RAME(METERY)

DETAILS SEEN BY UNAIDEE EYE

00

THE 3THBOLE AND HUMBERS. LETTERS ON THE
AIRCRAFT LAN BE JEEN PLAINLY.

L]

THE SMALL PROJECTIONS FROM THE FIMELAGE, SUCH
A GUNS AHD ABRIAL)

Tag THE EUDDEN AND COCKPIT

1' THE GENERAL OUTLINE OF THE AIACRART
o0 {OPEHING RANGE)

OYER 1000

THE GENERAL SHAFE ORADUALLY DISAPPEARS AND
BECOMES OMLY AM ELONAATED SPEC K IN AR

Figure 181, Datofls seen by the unoided sye on gireraft o Tarious ronger.

plane aa it flies courses at Xknown ranges until
they become familiar with the plane’s sppearance
at various ranges, The 1,000 meter range is
atressed because this is the range wherse the gun-
ner is taught to open fire. If &n alrplane is not
available, figure 181 may be used as an aid for
training,

d. Speed Eualimgtion. When possible, an air-
plane fa used for training men to estimate speeds
of aerial targets, Traineea obeervae the sireraft aa
it flies varlous courses at known speeda until they
become capable of estimating speeds with reason-
able accuracy, The usual speeds of attack for var-
ious types of aireraft are covered In aireraft rec-
ognition training and repeated ae concurrent in-
struction in thie phase.

8. Poeition Ezercise,

{1) This exercise teaches the gunner to ma-
putne the antiaireraft fiving position quickly and
aceyrately. The instructor sees that each man aa-
sumes g stable poeition. Bpeed in assuming the
position is obtained by practice. The poaition of
gach gunner ia tested by hi= moving a frea gun
through a wide traverss at high elevation without
reference to any target.

{2) The ability to fire & machinegun effec-
tively is directly dependent on hand-eve-foat coor-
dination. Practice alone will develop thesa akille.
To engage targets quickly and track them
smoothly and accurately, 8 machinegunner muat
develop a feel for his weapon. He should track
moving aerial targets frequently.

1. Trocer Observation, .

(1) This inatruction teaches the gunner the
principles of tracer oheervation (para 187-170)
atid develops the ability to properly interpret the
telationehip of target and tracer, under varying

- econditiona of line and lead.

(2) Graphic representations aimilay to thoae

in figurea 177, 178, and 179, and chalkboard
sketches are effective aida in teaching the funda-
mentals of tracer observation, Advanced instrue-
tion in tracer observation is conducted econcur-
rently with ell phases of antiaircraft firing.

{2) Further informsation on thia subject 1a
contained in FM 44-2.

g Demonstration Firing.

{1) This firing familiarizes the gunner with
the appearance of the tracer path with its appar-
ent curve, and demonstrates the methods of ad-
justing the tracer path onto the target.

i (2) The demonatration coneists of the follow-
ng:

{a) Without reference to a target, traverse
a free gun while firing. Call attention to the need
for keeping the head high above the gun so that
the tracer path can be cbaerved through the
smoke.

(b} Fire at merial targeta that are flying
incoming snd crossing coursee. Demonstrate how
lead is applied, and how a moving reference point
in the sky (the target) introduces an apparent
curvature in the tracer path.

(¢) Stress the principles of tracer observa-
tion,

{d) Teat the trainee's ability to sense tra-

cara correctly.

k. Tracking Ezxercise. The tracking exercise
teaches control of the free gun, and tests the gun-
ner's ability to estimate and apply initiel leada,
Gunners track and simulate continuous fire on
serial targetas Aying various types of courses. The
radiccontrolled airplans is the most mitlhla tar-
get for this type of exercise.

200. Firing Exerclses
¢. (Feneral., Firing at high-apeed aerial targets
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is the final phase of antlaircraft machinegun
training. It consiets of firing the caliber .50 mach-
inegun from ground and/or wehicular mounts at
targets towed by aireraft or at radiocontrolled
airplane targets. The purpose of the firing exer-

cise is to—
{1) Teach control of the free gun while

tracking an aerial target and firing continuously.

(2) Develop and test the gunner’s ability to
eatimate initial leads, and make appropriate
correctione in line and lead based on tracer obser-

vation. :

b. Essentials for Firing. Prior to a firing exer-
cise, the instructor explains the importance of
keeping the proper position with a firtn grip on
the gun while firing, and the necessity of firing
continuous fire. The techniques of eatimating lead
and the principles of tracer observation are re-
viewed. During a firing exercise, the instructor or
his aspistants carefully check esch man before
and during firing to insure that instructions are
followed and malpractices are corrected on the

apot.
¢, Foulty Tratning Methods. Antlaireraft firing

without the use of tracers is obviously wasteful
and useless training. Errora cannot be seen and
corrected, and, although a few hits may be ob-
tained, the gunner never knows at what time and

with what laad, these hita warae obtained.

W

201, Targets

a. Towed Torgets. These targets are very relia-
ble; however, safety factora limit the types of
courses which can be flown by the towing air-
craft. Two types of targets are available; the flag
(or banner), and the sleeve target. Both types of
targets are provided in a variety of colors; red,
white, and black for use under varying conditiona
of cloud and sky. These targets may be towed at
speeds in exceas of 200 miles per hour, the only
limiting factor being the disintegration ratio of
the target.

b. Radio-Controlled Airplane Targets, Theae
targetas are 147 inches long, 81 inches high, and
have & wing span of 188 inches. They are remote-
controlled by radio and are the most realistic and
maneuverable type of target available, {8ee TC
2915 for additional information.)
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APPENDIX A
REFERENCES

AR 810-25
AR B10-50
AR 3504
AR 385-63

FM 5-15
FM 7-10
FM T-20
FM 21-5
FM 21-6
FM 21-30
FM 21-40
FM 21-60
FM 31-70
FM 44-1
FM 44-2
FM 44-30
T™M 3-220
™ 9-207

TM 9-247

TM 9-1005-212-10
TM 3%-1005-218-25

TM 9-1300-206
TM 9-2300-224-10
TM 10-1101

TA 28-100-1

TC 23-18
TC 28-15
DA Pam 310-4
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SC 4933-95-C.-E04

SM Ord 7, 8, 9,
SNL A-58

Dictionary of United States Army Terma.

Authorized Abbreviations and Brevity Codes.

Qualification and Familiarization with Weapons and Weapon Syatema.

Regulations to Firing Ammunition for Training, Target Practice, and
Combat.

Field Fortifications.

The Rifle Company, Platoons and Squads.

The Infantry Battalicns

Military Training Menagement.

Techniques of Military Inatruction.

Military Symbols,

Chemical, Biological, Radiological and Nuclear Defense.

Visual Signals,

Basic Cold Weather Manual.

US Army Air Defense Artillery Employment.

Ajr Defense Artillery Employment Automatic Weapona, M42 /M85,

Visual Ajreraft Recognition.

Chemical, Biological, and Radiological (CBR) Decontamination,

Operation and Maintenance of Army Materiel in Extreme Cold Weather.
{0° to—80°F.) To 36-1—-40,

Materials used for Cleaning, Preserving, Abrading, and Cementing Ord-
nence Materiel.

Operators Manusal: Machinegun, Caliber .50, Browning, M2,

Qrganizational, D8, GS, and Depot Maintenance Manual Tncluding Repair
Parts and Special Tool Lists, Machinegun Cal .50.

Care, Handling, Preservation, and Dastruction of Ammunition,

Operator's Manual : Carrier, Personnel, Full-Tracked, Armored M113.

Petrolenm-Handling Equipment and Operationa.

Ammunition, Rockets, and Missiles for Basic and Advanced Individusl
Training, (By MOS)

Crew-Served Weapon Night Vislon Sight.

Engagement of Aerial Targets with 8mall Arms.

Military Publications: Index of Technical Manuals, Technical Bulletine,
Supply Manuals, Supply Bulletins and Lubrication Orders,

Military Publications: US Army Equipment Index of Modification Work
QOrders.

Tool Bet, Direct and General Support Maintenance, Basic Small Arms.

Mount Machinegun, AA Cal .50({6680080) and (886728&).
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- APFEme E =
POSITION OF PARTS FOR LEFT-HAND FEED

Bult feed Jever, shoulder beadlem pin, and apréag. .. ... ...... Uppee (reac} hals, Lug of feed lever in on left side of cover,

Balt food slide. ... _..... e e mrmm————— I Fead pawl iz on laft side of cover.

Balt fond pawl sfm. L. ... e femmmemmecmemeeeeeners ATES towaed Inteh and of sover, pointing right.

Cover Intch shaft lever . _ ..ol e mmmcmmeen '__- Laft side of stver,

Caviridge stops and Hnk serippee_. oo il Right-hand rear cariridgs stop amembly and front earteidge
stop on righi xide of feadway.

Retracting sida with handle_ . . __._ . __.__. 1. _..__. Righkt sideplata.

Htmhl“"l.ll‘ill--#!! --—-------q-------u-.---.------ mm il [mr
Bolt swltel. - o ciciaioccarmieiscssecimsiremasm—amaa——a- ﬂlufrwwin I‘.lmﬂth"t." mhnlt.
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APPENDIX C

BEFORE, DURING, AND AFTER OPERATION CHECKLIST -
Part Balere . During firing or swrparary ssmation Alter
Bome. .o oieenn. Muaks sure it is cloar and r:hnn-“--..h_--...-__-,..______-____. Clean and ofl lightly.
Moviog parts. .. ________. | O] lightly and test for worn or | Lubricats working parte. Ob- Inspect, clean, and ofl Ughtly,
broksn perts. They should marva the funetioning of the
function without exesmsive Fun to antleipate {afiures,
icdetion, _ '
Headspace timing... __..| Check sdjustment by gage and | ‘Watah for bulged cames to pre- | Cheek adjustment.
correct {f necemary, veal & ruptursd (saparatad)
coa. If separated sase ocoums,
remova it, readjust head-
space and titning,
Raar sight and windage Ese thet the sight i clean and | Kesp propacly sat, Claan and ofl; et at 1,080,
knah, . functiobe properly. Bat sight windmge zaro.
nt 1,000, windage zern.
Spare parts and tools......| Clean and oil spare party and Kesp availnble . __ ... . __ ... Clean snd oil, Cheek and re-
tools. Check kita for com- place damaged or miming
Pletenss. Examine newly parta.
drawn parts.
Ammunitien. . .___ ... Have sn sdequate supply; Keap correctly slined with the | Clean, stote carsfully, sud

clean, correctly londed, and
fn good eondlilom Nof ofled.

feedway, check rssupply. Pro-
tact from sun, moisture, and
dirt. Wateh for Hok atop-
Page.

replenish supply.
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APPENDIX D -
INSPECTION CHECKLIST

Unit Inmpaction
1. Gun. . '
a. Barrei.. S S Inspact the bore ood chamber for rust, See that thay ars clean and lghtly clied.
b. Moving parta_ . . _. s % cmemem—m- Ses that they sre clean and lightly ofled. Operste the retracting slide handls and bolt lateh
raleass meveral timas, to see that the parts functlon without excessive friction.
¢. Headepace and timing..._..___.. Chesk with the gagea to insure that headapaes and timing are correct.

d. Fear sight and windage knob. _. Insure that the sight is in geod condition, clesn, free of greass or dirt, and Hghtly ofled.
Elevation should be sat st 1,000, windsge zero, and the sight should be down.

. Mownt. .. ... . . c== = . -. Sesthat it Is elean, lightly olled, lubricated, and that all clamps are securely tightened. It
. should function propsly and be complets.

3. Spore paris end fools... . . Inspeet to pew that thay nre clean and Hghtly ofled. Ses that spare parts kits are complate
, sird in gond condition. Replacement parts should ba requisitioned and newly drawn parts
axaminad.

b Ammuniflon. ... . .............. Béa that smmunition ls properly stored, and that boxes and ammunition sre in good son-
dition nnd not olled.
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APPENDIX E

AMMUNITION

1. Genaral

This appendix describes the ammunition used in
caliber .50 machineguns. You should be able to
recognize the types of ammunition available, and
know how to care for that ammunition.

¢, The caliber .50 cartridge consists of a car-
fridge case, primer, propelling charge, and the
bullet, See TM 9-1300-200.

b. The term bullet refers only to the small-arms
projectile. The term "ball” was originally used to
describe the ball-shaped bullet of early emall-arms
ammunition. The term "ball ammmunition” now
refers to a cartridge having a bullet that has o
metallic jacket, filled only with lead.

2. Classiflcation

Based on use, the principal classifications of the
several types of ammunition used with the machi-
negun are as follows:

a@. Buell, For use in markemanship training,
against personnel, and light matarial targets.

b. Tracer. To ald in observing fire. Secondary
purposes are for incendiary effect and for aignall-
ing,

¢. Armor-Piereing. For use against armored

aircraft and lightly armored vehicles, conerete
shelters, and other bullet-resisting targets.

d. Incendigry. For incendiery effect, especially
against pircraft.

&. Armor-Piercing-Incendiary. For combined
armor-piercing and incendiary effect,

f. Armor-Piereing-Incendiary-Tracer. For com-
bined armor-piercing and incendiary effect, with
the additional tracer festure.

g. Blank. For simulated flre (contains no bul-
let).

h. High-Pressure Test. For use only in proof
firing of weapons and barrels,

{. Dummy, For training (completely inert),

3. Lot Number

When ammunition is manufactured, it is given an
ammunition lot number, which iz marked on all
packing containers. It ia also on the identification
card inclosed in each packing box. The lot number
is required for purposea of record, such as grad-
ing and use, and reports on the condition, func-
tioning, and accidents in which the ammunition
might be involved. It is impractical to mark the
ammunition lot number on each individual car-
tridge. Every effort should be made to maintain
the ammunition lot number, or the repacked lot
number, with its original packing. Cartridges that
have been removed from their original packing,
and for which the ammunition lot number has
been loat, are automatically placed in grade 8 (un-
serviceable and not to be issued or used).

4. Identification

&. Marking. The contents of original boxes or
containers may be resdily identified by markings
on the box. They indicate, by stencil, the number
of rounds in the box or container, the caliber, the
code symbol, and the lot number.

b, Code Symbol. The code symbols for machine-
gun ammunition indicate the grade as well as con-
tents and type of inner packing. To provide
proper identification, the abbreviated markings
are stenciled in yellow on each metal ammunition
container, together with the repacked lot number.

¢. Ammunition Marking, Colora painted on the
tips of the bullet aid In identification of the var-
ious types of ammunition. The following colors
are used:

Tvoe &f sartridgs Calor of thp of bullel
Ball .. - None
Tracer __ - Hed, marcen, or orange tip
Armor-plereing Black tip
Incandiary Blue tip, light blue ring with
blus tip.

Armor-piercing-incsndlary .. Aluminum colored tip, or
aluminum ring with blos

tip.
Armor-plerciog-incandinry-
tracer - Aluminum ring with red tip.
Blank No bullst,
Dummy .. None, holes in sariridge case.
High-pramsure-teat _._______ None, tinned eartridge case.
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d. Ammunition Grodes.
(1} The grades for caliber .50 ammunition
are as follows:
AC—Aijrcraft and antiaireraft machine.
gune.
MG—Ground machineguna,
8—Unserviceable, not to be iesued or used.

(2) More than one grade may be authorized
for ammunition, a» an example, AC or MG ammu-
nition may be used for both aircraft and antiair-
¢craft machineguns, and ground machineguns,

{3) Ammunition that cannot be identifled 1a
coneidered as grade 8, but iz not clasaified unser-
viceable until every effort has been made to estab-
lish its identity. Ammunition placed In grade 8
{due to loas of lot number} and identifled as hav-
ing been in serviceable lots jssued to a specific
organization, may be reissued after visus] inspec-
tion for local training purposea (graded *“for
trainingy purposes only"™) in ground machineguns,
It will not be uesed for overhend fire.

5. Care, Handling, and Preservation

a. Exercise care to prevent ammunition boxes
from becoming broken or damaged. Repair all
broken ammunition boxes immediately. Tranafer
all original markings to the new parts of the box.

&. Ammunition boxes should not be opened until
the ammunition ia to be used, Ammunition re-
moved from the airtight container, particularly in
damp climates, is likely to corrode,

¢. Protect ammunition from mud, sand, and
water. If the ammunition geta wet or dirty, wipe
it off at once with a clean, dry cloth. Wipe off

light. corrosion &s soon &s it is dlscovered. Turn in
heavily corroded cartridges.

d. Do not expose ammunition to the direct rays
of the aun. 1! the powder is hot, exceasive pres-
sure may be developed when the weapon ia fired,

€. Do not oil or grease ammunition. Dust and
other abrasives that collect on greasy ammunition
are injurious to the operating parta of the gun.
Moreover, oiled cartridges produce excessive
chamber pressure.

f. Do not fire dented cartridges, cartridges with
loose bulleta, or otherwire defective rounda.

&. Storage

a. Small-arms ammunition is not an exploasive
hazard, but under poor storage conditions, it may
become a fire hazard.

b. Btore ammunition of all classes away from
radiators, hot water pipes, and other sources of
heat.

e. Whenever possible, store ammunition under
cover. If it ir necessary to leave ammunition in
the open, keep it at least 6 inches off the ground,
and ecovered with a double thickness of tarpaulin,
Place the tarpaulin so that it gives maximum pro-
tection, and allows free circulation of air. Dig
suitable trenchea to prevent water from flowing
under the ammunition pile.

7. Ballistic Data

The approximate maximum range, and average
muzzie veloeity of some of the different typea of
calibar .60 ammunition authorized for uase in the
machinegun are as follows:

Cartridgs i:l:nt?.m Mater traoe ::::EE%:}

Bl M e mm e mm e T 400 | e __.. 2,580
Armor-pilercing, B2, e e T L. 2,980
Armor-piercing-incendlary, BB __ .. eeemima el B, 40 e e 5, 050
Armor-plerelng-incendiary-tracer, M20_ __ .. .. ceeiecmseemmee.a 4,470 **300—1TH 8,080
Ineendiary, M1 meemmeand T 5,080
Tracer, M1 (with gllding metal jmeket). . __ . . ___ oo 5,578 1800 2,860
Tracer, M1 (with slad steal ilcl-ﬂtj----....T._.__.L___________.,.__,_,_,_ E, 450 1804 8.080
Traenr, M1 e c e e mmamm— s —a s mamm e et e e o] 6,450 2450 8,080
High premsure teat, M. e " Q)

*Thl rotsd 15 deslpaed onby for e & proof-firkag of sallbvie .50 machin i th [ manufaztors. The cartrd davelops
g,in r preascrs of 5 .mp:-mmhﬂdwﬂnw o ek of the rounds

E-H,Mpuuﬁpluth ocontramt to the nverage chamber prassars of &5 O

*Thiy tracar in dim at osar raogm, 't inormess o Bripht a8 it movee Iarther from tha pun.,
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8. Miscellonsous Ammunition Data

a. The cartridge, ball, callber .50, M2 is about
514 inchea long and ita bullet is about 214 inches
long. The cartridge weighs 1,818 grains; its case
weaighs BB0 grains, the powder charge weighs 235
graing, the primer 19.06 grains, and the bullet
700.5 grains.

b, The following chart lieta the mazimum pene-
tralion in inches for armor-piercing cartridge,
caliber .50, M2, fired from the 45-inch barre]
{muzzle vejocity 2985 feet per second) :

Mterksl TIrarbvli att
2008 | weM | 18000
Armor plats (hemogeneous)._ _ ___ 1.0 0.7 0.8
Armor plate (face-bardened).____ 0.6 0.6 0.2
Sand (106G th dry wt/cu It . ... 14 12 B
Clay (100 b dry wt/ieuw ) ... 28 2T - 21

¢. The following chart lists the maximum pene-
" tration in inchea for ball cartridge, esliber .50,
M2, fired from the 46-inch barrel (muzzle velocity
2,985 feet per second) :

114

Loches at:
Mutarinl
00 b 800 ML 1,000 M
Sand {100 |b dry wt/ou ft). .. ... 14 12 L]
Clay {100 Ib dry wt/ou ft) ... ___ 28 28 21
Conerete. ... . 2 1 1

9. Precautions in Firing Service Ammunition

The general precautiona concerning the firing
and handling of ammunition in the field, as pre-
scribed in TM 9-1800-208 are observed. Precau-
tions that apply particularly to small-arms ammu-
nition are— .

4. Do not fire amall-arms ammunition (other
than blank ammunition) until it has been posi-
tively identified by ammunition lot number and
grade. Do not fire small-arms ammunition, graded
and marked “For Training Use Only,” over the
heads of troops.

b. Do not uae armor-plereing cartridges in dem-
onstrations where tanks are used as demonstra-
tion targets.

¢. Before firing, make sure that the bore of the
weapon ia free from foreign matter, such aa clean-
ing patches, mud, sand, snow, ete.

AGD ML
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APPENDIX F
TELESCOPIC SIGHTS

AGD A

At the present time, there is no definite telescopic sight designed for ex-
clusive use with the Browning machinegun, caliber .50 HB, M2. However,
the telescopic sight M86C can be adopted for use with this caliber .50
machinegun by adjusting the alght reticle. Any direct fire sight that can
be adapted to fit in the dovetailed slot on top of the receiver, and can be
adjusted for range, is suitable for use with thia caliber .50 machinegun.
A telescopic sight is primarily used when the machinegun is employed as
8 sniper weapon on the M8 mount. For this purpose, the sight presents a
clearer, closer picture of the target area. When the sight is properly ad-
justed, single-shot aniper fire can be very accurste at ranges up to 1,500
meters. With different optical equipment, accurete fire can be achieved at

Ereater ranges.
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APPENDIX G
CREW-SERVED WEAPON NIGHT VISION SIGHT

N6

1. General

Training circeular £8-18 provides guidance for the conduct of training with
the Crew-SBerved Weapon Night Vision S8ight.

2. Scope

TC 23-18 containe & complete description of the Crew-Served Weapon
Night Vision Sight, mechanical training to include assembly, disassembly,
operation, installation, functioning, and meintenance; marksmaship train-
ing to Include boresighting, siming, positions, and zeroing; and other in-

- formation pertinent to ity employment and the conduct of training. The

material ia applicabls, without modifleation, to nuclear and nonnuclear
warfare.



APPENDIX H
AERIAL TARGET ENGAGEMENT

1. Line and Lead

In engaging aerial targets, there are two require-
ments that must be considersd: “Line” and
“Lead.” “Lead” is the compensation made for the
speed of the aircraft and the projectile that will
allow the two to intersect at & given point. The
required lead for a given aircraft is always calei-
lated a8 & certain number of lengtha of that air.
craft. A high performance ajreraft will require a
greater lead factor because of its high speed than
& low performance, slower, aircraft. “Line” ia the
requirement that the projectiles muat intersect
the target course line of the aircraft. If the pro-
Jectilee do not pass through this target course
line, the aireraft cannot be engaged. Super-eleva-
tion is the compensation that must be mede for
the pull of gravity on the projectile. Since the
caliber .50 machinegun projectlle is basically flat
out to a distance of 800 meters, the gunner need
not worry about super-elevation, for, by tracer
observation, he can oheerve the rounde crossing

A B

B

the target course line and make the required ad-
justments.

2. Fly Through Technique

As an aerisl target moves along ita target course
line, the required lead to engage the target
changes due to the changing range and angle be-
tween the sireraft and the gun poaition. The lead
required increases from the initial sighting (fig

- 182, point A) untl]l midpeint (fig 182, point C).

The required lead is at its maximum st midpoint.
As the aircraft moves beyond the midpoint on the
target course ling, the required lead begina to de-
crease, agnin due to changing rangea, ete, There-
fore, by leading an aerial target by lass than the
maximumn required lead, there will be two points
along the target course line where the constant
lead will be the correct lead and “fiy through"” will
be achieved. “Fly through” is further explained
below.,

a. If the gunner is able to track an aireraft and

MIDPQINT
C D E

i

50
GUN POSITION

Figure 128,  Avrial target sngagement,
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lead the aircraft with a constant number of leads,
there will be two points along the target course
line where he will attain hits, As long as the gun-
ner underatands thie principle, he can bring sffec-
tive fire on an mircraft.

b. {Refer to fig 182,) Let us sssume that the
gunner bringa continuous fire on the sarial target
from Point A through Point E. Point A ia the
point at which the gunner sights and begins to
engage the serial target. Between Point A and B,
the rounds will crosa the line of flight in front of
the aircratt. At Point B, "“fly through" will be
achieved. Between Pointa B and D, the rounds
will cross the target course line behind the sir-
craft. At midpoint, the required lead begins to
decraase until, at Point D, “fily through” s
achieved for the second time. Between Points D
and E, the rounds will again cross the target
eourse line ahead of the aireraft.

¢. There are many different types of hostile air-
craft (FM 44-80), 80, to simplify the matter for

the gunner, all alrcraft are classified into two
types: “high performance” and “low perform-
ance.” Any aircraft which has an estimated speed

of greater than 150 knots will be classifled as .

“high performance,” Any aircraft which has an

uuthmtadupndnfhnthmlﬁﬂknuhwiﬂh_t

classifled as "low performance.”

d. It has been found that for low performance
aircraft, the gunner should apply & lead factor of
8 and s lead factor of T for high performance
aircraft. He should be taught to estimate leads by
projecting images of the fusslage in front of the
aireraft. In inmtructing the “fiy through” msthod
of serial target engagement, the stodent would
not be instructed to bring continmous fire from
Pointa A through E, but would be inatructed to
bring fire at Pointa A through B and again before
Point D through the second “fly through.” As the
gunner becomes proficient in this “fiy through”
method, he will laarn to adjust his laad and bring
longer and more accurate fire on the target,
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