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FM 23- 27
PREFACE

The purpose of this nmanual is to provide MK 19 gunnery prin-
ci ples, nmethods, and techniques, and to provide standards
and tests to neasure individual, crew, and platoon MK 19
gunnery skills. Gunnery in this manual is unique to the
MK 19, 43 mm G enade Machine @Qun, MXD 3. Included is a
description of system features, engagenent techniques,
prelimnary gunnery, gunnery skills test, gunnery tables,
and qualification. Features of the MK 19 system that do not
af f ect ?unnery doctrine and technique are covered in
applicabl e operator’s manuals. Because TMs have priority
updates, in all cases where the procedures in this manual
conflict with TM procedures, the TMw Il be followed. Units
may have to nodify the gunnery program to neet | ocal
training restraints. Wile the gunnery programto neet |oca
for live fire, the Tactical Engagenent Sinulator System
éJESS , Video Disc Trainer (VDT), or Miltipurpose Arcade
nbat Sinmul ator (MACS) or other training devices may be
used, except on qualification tables. In all cases, units
must evaluate their training to ensure that it follows the
bui | di ng-bl ock principle and adheres to sound training
policy. A crew that cannot do well in prelimnary gunnery
exercises is not likely to do well in live-fire exercises.

The proponent of this publication is HQ TRADOC. Submt
changes for inproving this publication on DA Form 228

#Reconnended Changes to Publications and Bl ank Fornms) and
orward it to Conmandant, USAIS, ATTN. ATSH I N 2B-C, Fort
Benni ng, Georgia 319@b-5595.

Unl ess otherw se stated, whenever the nmasculine gender is
used, both men and wonen are included.




CHAPTER 1
| NTRODUCTI ON

This chapter gives the uses of the MK 19, 40-nm G enade M-

chine Gun, MXD 3 (Figure I-1); it describes the MK 19; and
it includes lists of equipment data and operational charac-
teristics.

NOTE: The MK 19, 40-mm G enade Machine Gun, MOD 3, is
referred to in this FM as the MK (Mark) 19.

Figure 1-1. 40-mm grenade machine gun, MOD 3, M 19.

1-1. APPLI CATIONS OF THE W 19

The MK 19 supports the soldier in both the offense and
defense. It gives the unit a heavy volune of close,
accurate, and continuous fire.

a. Protect notor novenents, assenbly areas, and supply
trains in bivouac.

b. Defend agai nst hovering rotary aircraft.

Destroy lightly arnored vehicles.

c

d. Fire on suspected eneny positions.

e. Provide high volunmes of fire into an engagenent area.
f

Cover obstacl es.

g. Provide indirect fires fromdefilade positions.

FM 23- 27
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1-2. TRAINING STRATEGY

Training strategy refers to the overall concept of integra-
ting resources with the instruction and training of
I ndrvidual and collective skills needed tp carry out a
unit’s wartime mssion. Training strategies for the MK 19
are inplemented in TRADOC institutions such as NCOES, Basic
and Advanced O ficers Courses, and in units. This overal
training strategy is nulti-faceted and includes the specific
strategies used In institution and unit prograns, as well as
the supporting strategies for use of resources such as
publications, ranges, amunitions, training aids, devices,
sinmul ators, and sinulations. These strategies are focused
on the developnment of both critical soldier skills and
training tasks, as well as well as l|eader skills that are required
to support the overall intended outcone.

a. Training strategies are nmade up of two primary
conponents: initial training and sustai nment training.
Both of these may include individual and collective
skills. Initial training is critical. A task that is
taught correctly, and that is learned well initially, wll

be retained |onger; performance can be nore quickly
regai ned or sustained. This nmeans that initial training
must be right. Standard, common and current Procedures
are used. er tinme, individual and unit skills decay.
The amount of decay depends on many factors that include
the difficulty and conplexity of the tasks. Personne

turnover is a primary factor in decay of collective
skills, because the loss of critical team or crew nenbers
normal |y causes a need for retraining to restore unit
proficiency. If too nmuch time passes between initial and
sustainment training periods, or if the established
training doctrine is altered, skills wll be seriously
eroded and conplete retraining may be required.

raining and continues wWith uni raining, An exanple of
his overall process is found in[Appendix D

b. The training strategy for the MK 19 begins with |eader
t
t

c. Bcause MK 19 @unner is a skill level 2 position,
personnel will be trained primarily within the unit. The
institution will provide a soldier trained in the basics
of the MK 19, with an enphasis on "Train the Trainer".
There is no training planned for IET soldiers in this
system

d. Training continues in units where basic gunnery skills
are taught and gunners are qualified. Once iIndividual and



crew skills are learned, these skills nust be sustained
in the unit. To acconplish this, |eaders nust follow the
annual gunnery training program outlined in [Appendix D
In addition to the sustalnment of skills, the unit nust
incorporate the systeminto collective training exercises
such as platoon and squad live-fire STXs.

e. The strategy for sustaining basic MK 19 gunnery skills
i ncl udes annual or sem annual instructional and qualifi-
cation range firing. However, the unit nust set up a
Kgar-round programto be able to acconplish sustainment.
ey elements include training of the trainers, refresher
training of prelimnary skills, and use of devices for
remedi al training of soldiers who have trouble attaining
qual i fication standards.

f. Additional skills trained in the unit include night
firing, MOPP firing, and noving target training. Related
sol di er skills--canpbuflage, cover and conceal nent, fire
and nmaneuver, and preparataion or selection of a fighting
position--are addressed in this FM and nust be integrated
Into tactical training. Tactical references are shown in
the gl ossary.

. In the unit, individual and |eader MK 19 tasks are
Integrated into collective training including squad,
section, and platoon drills and STXs, and conpany LFXs and
FTXs. The tasks, conditions and standards for the
collective tasks in these exercises as well as the way
theY are planned and conducted are found in the MP and
Drill books for the organization. Force-on-force
exerci ses using MLES are discussed in TC 25-6. Based on
the type of organization, these collective exercises are
eval uated to standard |eader and trainer after-action
reviews. Objective evaluations of both individual and
unit proficiency provide both readi ness indicators and
future training requirenents.

h. A critical step in Arny's overall M 19 training
strategy is to train-the-trainers and |eaders first.
Leader courses and unithEEPlicatipns_are designed to
devel op the officer and proficiencies necessary to
pl an and conduct marksmanship training and eval uate the
effectiveness of unit marksmanship prograns. Training
support materials are provided by the proponent school s.
They include: field manuals, training aids, devices,
simul ators and prograns which serve as the doctrina
foundati ons and guidance for training the force.

FM 23-27
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I. FM 23-27 is organized to lead the trainer in a
progressive manner through the material needed to aid him
In training units. Information is presented begi nning
wth prelimnary squects. These include nechanica

training, know edge of the gun's capabilities, and the
principles and fundanmentals of MK 19 gunnery. Live-fire
applications are scheduled after the soldier has denon-
strated these prelimnary skills. Initial firing wll be
an instructional exercise, which ultimately leads to the
soldier’s ability to target the MK 19. Once the soldier
under stands the gun and has denonstrated sufficient skills
necessary to target the gun, additional live-fire training
and target-detection exercises at various ranges are
conducted. Targets and target scenarios of increasing

difficulty are nastered to develop profici S
grpgression and the targets are outlined in endi x C

his initial individual training of several SKITTS Wl
culmnate in the soldier’'s skill assessnent, conducted on

the qualification fire range. | AW the procedures speci-
fied in |Appendix G this evaluation also provides a
partial view of overall unit skill an training
ef fectiveness.

1-3.  DESCRIPTION OF THE MK 19

The MK 19 is an air-cool ed. bl owback-operated machi ne gun,
with five major assenblies (Figure 1-2) . It uses ammunition

COVER ASSEMBLY

AN
W
FEED SLIDE ASSEMBLY

RECEIVER

ASSEMBLY BOLT AND BACKPLATE

ASSEMBLY

SEAR ASSEMBLY

Figure 1-2. Five nmmjor assenblies.
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that is belt-fed through the left side of the weapon by a
disintegrating netallic link belt. [Tables 1I-7 and gl ve
MK 19 equi pnent data and operational characteristics,
respectively.

a. The MK 19 features a barrel which does not overheat,
even after prolonged firing.

b. It has a blade-type front sight attached to the top
cover assenbly (Figure-1-3).

FRONT SIGHT

Figure 1-3. Front sight on top cover assenbly.

c. The MK 19 has a leaf-type rear sight (wth an adjust-

abl e range plate) nounted on a spring dovetail base, which
shoul d be folded forward to a horizontal position when the
weapon i s nmoved, and which has, on the sight |eaf, a range
plate increnented in 1@3 neter intervals from 3dJ to 152
neters. Range changes may be made using either the slide
rel ease or the elevation wheel: the slide release is used
for making major changes in elevation; the elevation whee
Is used for making fine adjustnents (Figure 1-4). The
rear sight is adjustable for w ndage: turning the w ndage
screw clockwi se noves the sight to the right; turning it
countercl ockwi se noves the sight to the left. One click
equals a I-m| change.

1-5
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ELEVATING ADJUSTABLE
WHEEL ﬁ*—" RANGE PLATE
SCREW

REAR SIGHT 12

REAR SIGHT
SLIDE RELEASE

INDEX ON SIDE
/OF REAR SIGHT

\

Figure 1-4. Rear sight.
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AMMUNIition «..eeeeceneennnn cesee... M430 (HEDP), M383
(HE), M918 (TP), M922
(dummy) .
MK 19 (MOD 3):
Waiah+ 76 & rnAantnAae
LAAR - R ® 0 & 0 0 0 0 0 0 000 06000 0 06 060 000 0 00 1 Je VU NUULIUD ..
Length ...ci0tteveeceecceecesee.. 43.1 inches.
Width tiiiiereeeneeeonececcencenns 13.4 inches.
Height .. eeeeecceceececeanns 8.8 inches.
MK 64 (MOD 7) gun cradle:
Weight t.iiiieeeeieeenesensnaases 21 pounds.
Length ...ceeveeesesceesseeesassss 17.5 inches.
Height .....ccveeenen tesessessssss 9.5 inches.
Tripod (M3) weight ................ 44 pounds.
Total weight, weapon and cradle ... 96.6 pounds.
Total system weight
(gun, cradle, and tripod) ......... 140.6 pounds.
.M.OL-nts ® S & S 5 B O P B B S @ 8 @ 6 e P 6 0 00 0 e e e e M? *-Y-IPOd' MA.
pedestal, M66 ring,
HMMWV weapon platform,
M113 APC commander's
cupola.
Table 1-1. Equipnent data.

1-7
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Maximum range ....ceeecececesencers 2,212 meters.

Maximum effective range .....2..... 1,500 meters (point

target)
2,212 meters (area
target).
Rates of fire:
Sustained ....iieitiirs i «... 40 rounds each minute.
Rapid ...... ceeseseccaesess s .... 60 rounds each minute.
CYCliC vt iveeeeeencanoonnnsasns eees 325-375 rounds each
minute.
Weapon life ....000.. cerensseessn s 50,000 rounds.

Elevation, tripod controlled ...... 100 mils.

Depression, tripod controlled ..... 250 mils.
Traverse, tripod controlled ....... 800 mils (400 left
right).

LR AR ]

Planned operating load ....cc000. 400 rounds for HMMWV
and all others as
prescribed by local

commanders.

Weight of 48 rounds in
M548 metal container ....e¢04+0..... 62 pounds.

Muzzle veloCity ceseeeneesssses ees. 790 feet each second.

Angle of fire .....vvitvseevesees.. Capable of automatic
fire at any angle
between ) and 70
degrees elevation,
based on the mounting
arrangements.

Recoil forces (average) ....¢s..... 500 pounds recoil.

Table 1-2. Qperational characteristics.

1-8
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d. The MK 19 uses 4@ mm cartridges (Figure 1-5):

VWARNI NG
USE ONLY PRESCRI BED AMMUNI TION. DO NOT' M X TYPES OF

AMMUNI TION. TO DO SO COULD RESULT | N | NJURY.

YELLOW YELLOW
OGIVE [~ 0GIVE

a0 was 40 MM HE OLIVE DRAB WITH
€16 %430 Jo_ OLIVE DRAB WITH CTG  M383[™ yELLOW MARKINGS
YELLOW MARKINGS £ -

- OLIVE DRAB OLIVE DRAB
—
/_\ /_\
/ A__ YELLOW \
OGIVE / BLUE OGIVE
40 MM HE OLIVE DRAB WITH CTG_40mm BLUE WITH
CTG M384 WHITE MARKINGS WHITE MARKINGS

- 1l H T 1

ua:!rlf—'—\u ML ]
G 40MM HE M3 FGAOMMPRAC
M LOT {Z{]e= OLIVE DRAB MM LOT (X0 {ke— BLUE

o ¢

DUMMY ROUNDS—10-ROUND BELT, LINKED

Figure 1-5. 4@ nm cartridges.
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(1) The HEDP ( hi gh-expl osive, dual -purpose) MI3Q car -
tridge, joined with ML6A2 |inks, is the standard round
for the MK 19. The inpact-type round penetrates 2
inches of steel arnor at @ degree obliquity and inflicts
personnel casualties in the target area. This round is
packed in an M48 amunition container (48 rounds,
linked, in each container). It is olive drab with a
yel | ow ogi ve and yel |l ow markings. It has a PIBD, M49
fuze, and Conmp B filler. It arns between 18 to 3J ne-
ters and has a casualty radius of 15 neters.

(2) The two HE (high-explosive) cartridges inflict
ersonnel casualties in the target area with ground
urst effects. Their fillers and body materials differ
al t hough performance traits are the sanme. Neither has
the arnor penetrating ability of the HEDP M43@ round.
;)I'hey are both in wooden boxes, 5 rounds to a
OX.

(a) HE M383 or M3B83El. These rounds are linked with
ML6A2 |inks, DODAC B571.

(b) HE MB84. These rounds are |inked with ML6A2
l'i nks, DODAC B47@

(3) The MB85 practice rounds are joined with either
ML6A1 OR ML6A2 |inks, B49@ They are packed the sanme as
the HE rounds, in wooden boxes, 5@ rounds to a box.

(4) The MP22 dummy cartridges are joined with ML6A2
l'inks. Each MK 19 is allowed one 1@ round belt (DODAC
B472), which is packed in an M2ALl netal box. These inert
cartridges are used to check weapon function and for
crew tral ning.



CHAPTER 2
OPERATI ON AND FUNCTI ON

This chapter includes clearing, disassenbly and assenbly,
| oadi ng, operating precautions, and cycle of operation

2-1. CLEARI NG

Clear the MK 19 differently in a firing situation than in a
nonfiring situation:

a. Firing Situation. In a firing situation, use the
follow ng procedures to clear the MK 19.

(1) Mowve the safety switch to SAFE (“S") (Figure 2-1).
If all the ammunition has NOT been fired, the bolt is to
the rear and a round is on the bolt face.

=]  _ TRIGGER

=
AT
WO LY

N=1=0

-~

“§* SHOWS GUN
: ON ‘‘SAFE"
Qrmss -
/' N—
) Wy
- =
SAFETY
=gn="

Figure 2-1. SAFE (“S’) position

FM 23-27
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(2) Open the top cover assenbly (Figure 2-2).

TOP COVER
ASSEMBLY

AP
W

Figure 2-2. Top cover assenbly.

(3) Take the ammunition fromthe feed tray by reaching
beneath the feedtray and pressing the prinmary and

secondary positioning pawls. At the sane tineg,

sl i de

the linked rounds out of the MK 19 through the feed
throat (Figure 2-3).

b A
= !

e ]

ol |7 Y

F

IZI

A

s N \\Lsﬂ?ﬁ

—\

[N
SI

TIONING PAWLS
PO vy

(PRESS)

2-2

Figure 2-3. Renoval of |inked rounds from feeder.




(4) Insert a section of the cleaning rod or bayonet
through either side of the receiver rail. Place it on
top of the live round or cartridge case, as close to the

bolt face as possilbe, and push down. This action
forces the round out of the MK 19.

VWARNI NG
USE EXTREME CARE VWHEN TAKI NG QUT A LI VE ROUND WTH A
BAYONET. ONCE THE RCOUND IS FREE, CATCH IT IN ONE
HAND- - DO NOT ALLOW IT TO HH'T THE GROUND.

é5) Lower and pull both charger handles to the rear
Figure 2-4).

CHARGER HANDLE
LOCK

Figure 2-4. Charger handl es.

(6) Inspect the chanber and bolt face again to ensure
that no live rounds are in the weapon.

(7) Place the safety switch on FIRE (“F’) (Figure 2-1).

(8) While maintaining rearward pressure on the charging
press the trigger and ease the bolt forward.

(9) Place the safety switch on SAFE.

b. Nonfiring Situation. In a nonfiring situation, use the
follow ng procedures to clear the MK 19:

(1) Place the safety switch on SAFE ([Figure 2-1).

(2) Open the top cover assenbly.

(3) Lower one charger handle.

FM 23- 27

2-3



FM 23- 27

(4) Pull the charger handle slightly to the rear,

all owi ng sufficient space between the face of the bolt
and the chanber to see both. Check for |[ive ammunition

(5 Ride the bolt forward.

(6) Return the charger handle to its original upright
posi tion.

2-2. DI SASSEMBLY AND ASSEMBLY

Only qualified ordnance personnel shoul d di sassenble the
,%§319 beyond the steps detailed in this pragraph (

2-4
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1. TOP COVER ASSEMBLY. 12. ALIGNMENT GUIDE ASSEMBLY.
2. SECONDARY DRIVE LEVER ASSEMBLY. 13. BARREL.

3. PRIMARY DRIVE LEVER. 14. FLASH SUPPRESSOR.

4. VERTICAL CAM ASSEMBLY. 156. ROUND POSITIONING BLOCK.
5. BACKPLATE PIN ASSEMBLY. 15. OGIVE PLUNGER ASSEMBLY.
6. RECEIVER ASSEMBLY. 16. ROUND POSITIONING BLOCK.
7. CONTROL GRIP ASSEMBLY. 17. REAR SIGHT ASSEMBLY.

8. BOLT AND BACKPLATE ASSEMBLY. 18. CHARGER ASSEMBLY, RIGHT.
9. GUIDE ROD AND SPRING. 19. FEED TRAY.

10. CHARGER ASSEMBLY, LEFT. 20. FEED SLIDE ASSEMBLY.

11. SEAR ASSEMBLY. 21. COVER PINS.

Figure 2-5. MK 19 disassenbl ed.

a. Disassenbly. Disassenbly includes renoval of parts to
the extent explained in this chapter. To ensure that
parts are not |ost and are replaced properly, place them
(in the order in which they are taken off) on a clean flat
surface. A spent cartridge casing, a section of the

cleaning rod, and a cartridge link may be used as renoval
and replacenent tools. To disassenble--

(1) Cdear the weapon.

(2) Take out the secondary drive |ever:

(a) Raise the top cover assenbly and push the
secondary drive |lever pivot post fromthe outside of

the top cover assenbly. Separate the secondary drive
| ever fromthe top cover assenbly (Figure 2-6).

|____—— SECONDARY DRIVE

PRESS PIVOT ——p NI LEVER
POST TO -

INSIDE -

Figure 2-6. Secondary drive |ever renoval

2-5
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(b) Take the secondary drive lever fromthe slide
assenbly, and allow the feed slide and tray assenbly
to close.

(3) Take off the top cover assenbly. Hold it straight

with one hand and pull the top cover pins from both
sides (Figure 2-7). Lift the top cover assenbly
straight up and off.

TOP COVER, \\\\\&
STRAIGHT UP ~ ———__ ; o

REMOVE/INSTALL
N
HOLES IN FEED TRAY,

COVER PIN
\ \
\ RECEIVER, AND TOP

R m COVER ALIGNED.

Figure 2-7. Top cover assenbly.

(4) Take out the feed slide assenbly and feed tray:

(a) Align the tabs on the feed slide assenbly with
the slots in the feed tray and Iift them straight up

(Figure 2-8).
FEED SLIDE
Asssmaw/
MATCH TAB TO SLOT__ w .
IN TRAY ‘w ) ’
W FEED TRAY

§

=
= T¢

R

Figure 2-8. Feed slide assenbly.
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Eb) Take out the feed tray by lifting it straight up
Figure 2-9).

l,,/—iLv ,—2L _)‘—?
e ——

——

L o |

!

4

Figure 2-9. Feed tray.
(5) Take out the bolt and backpl ate assenbly:
(a) Place the safety switch in the FIRE position.
(b) Take out the backplate pin using the rimof a
spent cartridge case or netal link. Pry outward on

the pin lip and renove the pin with the fingers
(Figure 2-10).

Figure 2-10. Backplate pin.

FM 23- 27
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CAUTI ON
PRI OR TO TAKI NG QUT THE BACKPLATE PI'N, ENSURE THAT THE
BOLT IS IN THE FORWARD POCSI TI ON

(c) Grasp the control grips with both hands and lift
up slightly to disengage the backplate from the
| ocking lugs in the receiver. Pull the bolt and
backpl ate assenbly to the rear. Once the bolt clears
the sear, catch the bolt in one hand to prevent danage
to the backplate assembly (Figure 2-11).

SUPPORT THE BOLT.
ON INSTALLATION,
PRESS TIP OF
RECEIVER SEAR.

Figure 2-11. Renoval of bolt and backpl ate assenbly.

(6) Take off the primary drive lever and vertical cam

(a) Reach under the top of the receiver and |ocate
the drive lever lock. Slide the lock a quarter inch
to the rear.

(b) Press down on the prinmary drive |ever pivot post
whi ch rel eases both the primary drive and verti cal

cam

(c) Pull the primary drive lever fromthe front of
t he weapon and the vertical cam from the back ([Figure]

2-8
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PRIMARY
DRIVE LEVER

VERTICAL CAM

Figure 2-

12. Primary drive lever and vertical cam

(7) Take off the sear assenbly:

(a) Turn

the MK 19 on its side or upside down and use

the rimof a spent cartridge case to |lift up the sear

l ock plu
rotate t
(Figure
It away

nger. At the sane tinme, squeeze the sear and
he assenbly 90 degrees to the right or |eft
2-13). Take off the sear assenbly by pulling
fromthe weapon. Keep pressure on the sear

until the assenbly cones off.

(b) Place the safety switch in the SAFE position.

Y —

- it
p— /[ N
% SEAR(UNDERTHESAFETY;Izri

LOCK PLUNGER

Figure 2-13. Sear assenbly.
2-9
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(8) Take off the alignnment guide:
(a) Depress the tip of the alignnment guide spring
with the finger.

(b) Slide the alignnment guide out of the receiver,
pulling the assenbly slightly rearward (Figure 2-14).

/\
/5
S

ALIGNMENT GUIDE
SPRING

N _
‘ "[‘—'Tt: PIN TIP OF SPRING
L)

rOz

\\ﬁ
4 K’
r %
ﬁ l O
il o

Figure 2-14. Al ignnent guide.

(9) Take out the ogive plunger, by pulling the ogive
pl unger assenbly out through the inside wall of the

receiver (Figure 2-15).

|/

|
i
W= fe
0

OGIVE PLUNGER
ASSEMBLY

Figure 2-15. Qgive plunger




(10) Take off the round-positioning block by pushing it
into the side of the gun, sliding it forward, and
releasing it fromthe keyslots in the receiver wall
(Figure 2-16)

ROUND POSITIONING BLOCK

PINS IN KEYSLOTS

Figure 2-16. Round-positioning block.

(11) Take out the charger assenblies from both sides.
Place the charger assenblies in the upright position

Using a metal link or spent cartridge case, retract the
| ock plunger at the base of the charger arm Slide the
char ger housin% rearward to disengage the lugs fromthe
keyslots in the receiver. Lift the charger assenbly
away from the receiver (Figure 2-17).

Ti]ﬂ%?"Ziiz:==~\ 7$N=:::=‘7¢)Q;7\—t:;J
S S N C 0 7
oo =T

_IRx] KEYSLOTS

o

) ~

LOCK PLUNGER \X
™~

Figure 2-17. Charger assenblies.

FM 23-27
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NOTE: Further disassenbly nust be don by qualified ord-
nance personnel.

b. Assenbly. To assenble the gun, replace the groups in
the reverse order fromthe order in which they were taken
off (Figure 2-18).

%@J/{& /yﬁ ,

*6 %)%@%@&%%‘

1. TOP COVER ASSEMBLY. 12. ALIGNMENT GUIDE ASSEMBLY.
2. SECONDARY DRIVE LEVER ASSEMBLY. 13. BARREL.
3. PRIMARY DRIVE LEVER. 14. FLASH SUPPRESSOR.
4. VERTICAL CAM ASSEMBLY. 15. OGIVE PLUNGER ASSEMBLY.
5. BACKPLATE PIN ASSEMBLY. 16. ROUND POSITIONING BLOCK.
6. RECEIVER ASSEMBLY. 17. REAR SIGHT ASSEMBLY.
7. CONTROL GRIP ASSEMBLY. 18. CHARGER ASSEMBLY, RIGHT.
8. BOLT AND BACKPLATE ASSEMBLY. 19. FEED TRAY.
9. GUIDE ROD AND SPRING. 20. FEED SLIDE ASSEMBLY.

10. CHARGER ASSEMBLY, LEFT. 21. COVER PINS.

11. SEAR ASSEMBLY.

Figure 2-18. MK 19 di sassenbl ed.
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(1)
(2)
(3)
(4)
(5)
(6)

and

FM 23-27

Repl ace the charger assenblies.

Repl ace the round-positioning block.

Repl ace the ogive plunger.

Repl ace the alignnent guide.

Repl ace the primary drive lever and vertical cam

Attach the sear assenbly:. depress the sear spring
turn the assenbly 90 degrees toward the barrel's

center line until the assenbly |ocks into position

(7)

Insert the bolt and backpl ate assenbly.

(a) Ensure that the cocking lever is forward and
insert the bolt and backplate assenbly into the

receiver (Figure 2-19)

SUPPORT THE BOLT.
N B ON INSTALLATION, PRESS
S— /’ TiP OF RECEIVER SEAR.

1=k //
=t

Figure 2-19. Insertion of bolt and backpl ate assenbly.

NOTE:

Before inserting the assenbly, place the cocking
lever in the forward position. Ensure that the
safety switch is in the FIRE position so the sear can

easily be depressed.
2-13
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(b) Press the receiver sear and slide the bolt
assenbly forward until the retainer pin holes in the
backpl ate and receiver are aligned.

(c) Insert the backplate retainer pin to |lock the
assenbly into position.

(8 Place the feed tray assenbly on the receiver.
Pl ace the feed slide assenbly into the cutout slots on
the feed tray.

(9) Attach the top cover assenbly:

(a) Align the pinholes in the top cover assenbly with
the pinholes in the feed tray.

(b) Hold the cover straight up and insert the pins
into both sides of the cover.

CAUTI ON
| NSERT THE TOP COVER PINS USI NG ONLY THE HAND. FORCI NG
THE PIN WLL BREAK THE WELDED CROSSPI N.

(10) Repl ace the secondary drive |ever

(a) Lift the feed slide assenbly and feed tray.

(b) Place the forked end of the secondary drive |ever
on the inner feed slide pin (Figure 2-20).

/ /]
/ //
et

/

) INNER FEED SLIDE PIN

- X

cIm

7

i

Figure 2-20. Replacenment of secondary drive |ever
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CAUTI ON
| F THE SECONDARY DRI VE LEVER IS NOT' PROPERLY ENGAGED
WTH THE INNER FEED SLIDE PIN, THE WEAPON WLL NOT FIRE
PROPERLY AND WEAPON DAMAGE MAY RESULT.

(c) Press the raised pivot post through he hold in
the top cover assenbly. Press the secondary drive
lever firmy against the top cover assenbly.

2-3. LOADI NG

Before | oading, the gunner shold ensure that the MK 19 is
on SAFE, the bolt is in the forward position, and the feed
throat is attached to the weapon.

Before | oading, attach the feed throat (Figure 2-21)
by squeezi ng the spring-loaded pins on the feed throat
g g; Insert the feed throat on both sides of the feeder
2 Make sure that the feed throat points down.

FM 23- 27

Figure 2-21. Attachment of feed throat.
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b. Wen | oading,

(1)
first)

use the follow ng procedures:

Insert the first round into the feeder (fenale link
(Figure 2-22).

(Y NN,
\@Aj;;;/, f;V SEﬁauafnv

] \ 788 W%
~ N e

Figure 2-22. Loading of first round.

(2) Push the round across the secondary feed paw . To
nove the feed slide assenbly to the left (Figure 2-23,

push the secondary drive lever to the right. C ose the
cover.
e
* BAVE LEVER

ATUEZ BRS
TR N

UL\ ¢} ‘

Figure 2-23. Positioning of feed slide assenbly.




(3) Gasp the charger handles wth the palns down
(Figure 2-24). Press in on the charger handl e | ocks.
Rotate the handl es down and pull them sharply to the
rear (A). After locking the blot to the rear, return
the charger handles forward to their original upright
position (B).

7

#
CHARGER / B «\ -2
E , ?
HAITIDL » \%'4)\\ o=
o :

Figure 2-24. Charging the weapon.

CAUTI ON
FAI LURE TO COVPLETELY PULL THE BOLT TO THE REAR MNAY
RESULT IN THE M SALI GNMENT OF THE MLG6A2 LI NKS ON THE
ROUND, CAUSING THE ROUND TO FEED | MPROPERLY.

(4) Place the safety switch on FIRE and press the trig-

ger. The bolt slans forward and grasps the first round
in the bolt extractors.

(5 Gasp, unlock, and turn downward the charger
handl es, and |lock the bolt to the rear again.

(6) Ensure the safety switch is on SAFE

FM 23- 27
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(7) Return the charger handles to their original
upright position .

(8) The MK 19 is ready to fire.

2-4. OPERATI NG PRECAUTI ONS

Precautions are taken before, during, and after firing.

a. Before firing--
(1) Ensure that the correct ammunition is on hand.

(2) Ensure that the ammunition is clean and dent-free.
(3) Ensure that all ogives on the cartridges are tight.

4) Ensure that the line of fire is clear of
obstructions.

b. Wile firing--
(1) Ensure that the top cover is closed.

(2) Ensure that the nuzzle of the M 19 is pointed

downrange at all times. In the event of a runaway gun,
| oner one of the charging handl es.

(3) Use the suggested three- to five-round bursts.

c. After firing--
(1) Unload and clear the M 19.

(2) Note weapon di screpancies and report themto the
arnorer.

(3) Cean and lubricate the MK 19 before storage.

2-5. CYCLE OF OPERATI ON

The MK 19 cycle of operation includes six steps: charging,
extracting (delinking), cocking, firing, blowback, and
automatic feeding. Mre than one step nmay be done at the
sane tine.

a. Charging. The charger handles ([Figure 2-25) are
to pull the bolt (1) to the rear, aligning the round
the bolt extractors. The rearward novenent of the bolt

2-18



causes the primary drive lever (2) to nove to the |eft,
whi ch noves the secondary drive lever (3) to the right.
The forked end of the secondary drive |ever, which rests
on the inner feed slide assenbly pin (4), nove the feed
slide assenbly (5) to the right. The feed paws (6) on
the feed slide assenbly nove the linked rounds (7) over
one place in the amunition-feed area of the receiver. The
| eading round (8) lines up with the bolt extractor (9).

5

«) AMMUNITION PULLED
TO THE RIGHT
6 7

Figure 2-25. Charging cycle.

b. Extracting (Delinking). Wien a round is stripped from
the belt, it is extracted or "delinked". This happens,

after the MK 19 has been charged once, when the trigger
(10) is pressed The bolt slanms forward and the bolt's

extractors snaﬁ over the rimof the cartridge case.
When t he NK 19 I's charged again, the extractor pulls the

| eading round to the rear and separates the nale and
female Iinks. The curved edge of the vertical cam (12)
forces the | ead round out of the extractors and into the
bolt fingers (13). Wth the bolt conpletely to the rear,
the round lines up with the chanmber (14), and is ready to

FM 23-27
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fire. As the original |eading round chanbers
round aligns with the bolt extractors (Figure 2

t he next
- 26).

11 10

PN

X Y o

— 1l |

Il |t—== S Ao o)) |,
L'———C’

T )

EXTRACTING: ROUND IN BOLT'S

CVYTDAATAOLDG 12
CAIRALIUVURD

(SIDE VIEW)

T R \

S — —eand| 1N

Q I N .
14 1 3,, H———

ROUND CAMMED DOWN

Figure 2-26. Extracting (delinking) round.
Cocking. The rearward novenent of

the bolt (Figure
27)

causes the cocking lever (15) to retract the firing
n (16). Wien the cocking lever hits the rear end of the
ft receiver rail slot (17), the cockln? l ever is forced
rward. The cocking |ever retracts the |ring pi n, which
e

C.
2-
pi
I
f
t firing pin sear holds to the rear (18

BOLT (FRONT, LEFT SIDE,
AND TOP)

TN

o
O -
15 17 ( 7 )
™ G v e Y=

A
IN RETRACTED

Figure 2-27. Cocking the M 19.




d. Firing Cycle. Pressing the trigger depresses the tip
of the recelver sear (21?. The receiver sear disengages
the bolt sear (22), which releases the bolt forward under
spring pressure with a round in the blot fingers. The
cocking lever hits the forward end of the left receiver
rail slot, forcing the lever to the rear. The bolt sear
hits a plate in the bottom of the receiver, which pushes
the firing pin sear up to release the firing pin. A
conbination of the bolt's inertia and pressure fromthe
firing pin spring drive the the firing pin forward. The tip
of the firing pin detonates the prinmer. The round is not
compl etely inside the chanber at the nmonent the weapon is
fired. The cartridge case, held by the bolt fingers,
protrudes from the chanber (23). The explosion forces the
projectile down the bore (Figure 2-28).

R dis \
\\|la®l] /

19— — 21
REAR VIEW

FIRING: PROJECTILE FIRED,
CASE RETAINED ON BOLT.

Figure 2-28. Firing cycle.

e. Bl owback and Automatic Feeding Cycle. The gases from
the burning powder force the bolt, with a new round in its
extractors, to the rear. During this bl owback, severa

t hi ngs happen at once: the curved rail of the vertical cam
delinks and forces down the new round on top of the spent
case, forcing the spent case out of the bolt fingers and
ejecting it out the bottom of the gun; the feed slide
assenbly pulls the rounds to the right in the receiver
amuni tion-feed area, where a new round is ready to pick
up (automatic feed). During the bolt's travel to the
rear, the cocking lever is pushed forward, which cocks the
firing pin. Wen the bolt reaches the limt of its
rearward travel, the recoil springs (24) are conpletely
conpressed. The bolt buffers (25) absorb over-travel,
reduci ng trunnion |oad (recoil force? at the gun-nount
attaching points. The bolt sear will not engage the
receiver sear if the trigger is still depressed, and

FM 23- 27
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another firing cycle occurs. Release of the trigger
causes the bolt sear to engage the receiver sear, I ch
prevents the bolt fromgoing forward, and firing stops
(Figure 2-29).

RECOIL: NEW ROUND EJECTS
SPENT CASE.

Figure 2-29. Bl owback and automatic feed.
2-6. MALFUNCTI ONS AND CORRECTI ONS

A mal function is a failure of the weapon to function
properly. Neither defective ammunition nor inproper
operation of the gun by a crew nenber is considered a
mal function of the M 19. The two nost common M 19
mal functions are sluggish action and runaway gun.

a. Sluggish @Qun. Excessive friction from dirt, carbon
bui |l dup, lack of lubrication, or burred parts usual
cause sluggish action. Inspect the MK 19 for worn an
damaged parts, and replace them as necessary.

b. Runaway Gun. A runaway weapon continues to fire after
the trigger has been released. Wirn parts or short recoil
of the bolt assenbly may cause runaway gun. Consider the
amount of ammunition left and the txpe of MK 19 nount used
when finding the best way to stop the weapon.

(1) If amunition is not low and the MK 19 is used in
the free gun node, keep rounds on target until the al
the rounds on the belt have been fired.

(2) If the MK 19 is nmounted on either the M3 tripod or
on a vehicle with the T&E (traversing and elevatinﬂ)
mechani sm attached, hold the %rip wth one hand. At the
sane time, press the charger handle [ocks and | ower one
charger handle. This action interrupts the cycle of
causing the M 19 to cease firing.
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CAUTI ON
DO NOT TRY TO BREAK THE AMMUNI TI ON BELT.

c. Imediate Action. In the event of a stgypage in the
MK 19, take immediate action: recharge it and try to fire
once.

d. Renedial Actions. A stopp%?e IS any interruption in
the cycle of operation caused by faulty action of the
weapon or ammunition., Take renedial action if immediate
action does not end the stoppage:

(1) Unload and clear the M 19.

(2) Inspect the weapon and amunition to find the cause
of the stoppage.

e. Corrective Actions. Take corrective action to correct
the stoppage once the cause has been found |(Table 2-1):

(1) If possible, correct the cause of the stoppage.
reload, and try to fire the weapon

(2) If the MK 19 stil does not fire, or cannot be
repaired at the user level, contact the unit arnorer
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PROBLEM

CHECK FOR

CORRECTIVE ACTION

Gun will not
fire.

FOR SAFETY,
POSITION,

WARNING
KEEP BOLT IN FORWARD
UNLESS DIRECTED OTHERWISE.

Misfire.

Ammo jammed?
Rounds aligned straight?

Is female link first?

Any links broken?
Bad ammo?

~Remove round from bolt face.
(If bolt is forward, pull back
on one charging handle as you
remove the round from the bolt.)

Primer
Round is

-Examine the round.
deeply indented?
defective.

indented at all?

A Fird :
d firing pin.

-Primer not
oculd be ba

(@}

Short recoil? (Round is
deformed and/or partially
chambered.)

-Carbon buildup in chamber.

-Receiver rails dry or

Follow instructions for
immediate action.

Clear jam,

Align rounds.

If male-end of link is
first, remove link rounds.
Replace ammo with other end
of belt, female link first.

If links are broken, replace
with new linked ammo.

Dispose of bad rxround as
directed by current procedures
and attempt to fire next round.
If same problem occurs, replace
ammo belt.

Immediate action: Slide belted
rounds out of feeder. Remove
deformed round from chamber.
Pull bolt to rear. Now check
for:

Clean bore and chamber with
bore cleaner and brush.

obstructed. Lubricate or clear obstruction,
-Gun dirty. Field strip gun. Then clean,
inspect, lube.
Table 2-1. Corrective action for stoppages.
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PROBLEM

CHECK FOR

CORRECTIVE ACTION

Gun will not
fire
(continued) .

CAUTION
BEFORE YOU GO ON,
TO FORWARD POSITION SLOWLY!

RELEASE BOLT

~Feeder or feed slide assembly
parts loose, broken, or burred?

-Bolt assembly parts loose, broken,
or burred? TE First, remove
la

NOTE:
bolt and backplate assembly.

-Timing bad?

Bad firing pin?

-Firing pin fails to spring
forward?

-Firing pin dirty?

~-Firing pin chipped or
broken?

Defective feeder or feed slide
assembly?

_Dyagg
CLcToo

-Feed slide assembly binding?
-Link guide badly worn?

Bolt won't pick up round?

Ak mmcy i mhamlaae D
not Case 111 Cliainoerl <

-Spe
-Check extractors.
(1)

Dirty, clogged?

All worn, burred, or defective
parts must be repaired by a
combat arms specialist.

All worn, burr f
parts must be repaired by
combat arms specialist.

Have a combat arms specialist
adjust timing.

is

not indented, check the firing

pin:

Report defect to a combat arms
specialist.

Clean and lube bolt face.
Report defects to a combat arms
specialist.

Report defects to a combat arms
specialist.

Remove feed slide assembly and
tray. Clean, inspect, lube.

Report defects to a combat arms
specialist.

""""" it. Then:

Scrape out dirt, especially on
sides. Clean and lube.

Tabl e 2-1.

Cont i nued.
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PROBLEM

CHECK FOR

CORRECTIVE ACTION

Gun will not
fire
(continued) .

Extractors weak or
damaged?

(2)
Bolt drops round before
firing?

-Bolt fingers or extractors
weak or damaged?

Receiver rails binding?

Report defects to a combat arms

Dispose of dropped live round as
required by current directives.

Report defects to a combat arms
specialist.

Test by pulling the bolt to the
rear. Ease it forward (hold on
to one charging handle while you
press the trigger).

2-26

Binding rails? Remove chargers. Inspect
receiver rails for dirt or burrs.
Report burrs or bent rails to a
combat arms specialist.
Bad cocking lever? Remove bolt and backplate
assembly.
-Examine cocking lever (left Report defects to a combat arms
side of bolt) for wear or specialist.
damage.
CAUTION
REASSEMBLE BOLT AND BACKPLATE WITH
COCKING LEVER IN FORWARD POSITION.
Sluggish Dirty bore or chamber? Clean bore and chamber.
or erratic
fire. Weak recoil springs? Report weak springs to a combat
arms specialist.
Bent guide rods? Report bent guide rods to a
combat arms specialist.
(1) Pull out bolt and
backplate assembly
until it clicks.
(2) Push against springs
to test for weakness.
Note if rods are bent.
Runaway Timing need adjustment? If you checked 1tems 1 and 2
gun. (above) with no luck, let a
combat arms specialist test
the timing mechanism.
Table 2-1. Continued.
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PROBLEM CHECK FOR CORRECTIVE ACTION
Runaway Damaged sear? If weapon is mounted on a
gun. tripod, hold the weapon on

(continued).

-Remove receiver sear
housing and check sear

components.

lowering one
The gun

target while
charging handle.
will stop firing.

A combat arms specialist
must repair any defects.

SPECIALIST.

CHECKED OUT AND REPAIRED BY A COMBAT
THE WEAPON COULD BE DANGEROUS,

Table 2-1.

Cont i nued.
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2-7. DESTRUCTI ON

Only the commander can direct the destruction of the MK 19.
There are several ways to destroy it. Methods include
destruction by nechanical means, burning, gunfire,
denolition or disposal, Use the sane nethods to destroy
equi pnent. Handle ammunition differently, however. The
best way to destroy ammunition is fire it. Qherw se,

di spose of it by burial, by dunping it in a body of water,
or by using theée-denolition-nethod.

VWARNI NG
AVMUNI TI ON MUST NEVER BE SCATTERED (THI S MAY RESULT IN A

HAZARD TO FRI ENDLY SOLDI ERS), BURNED ( HE AND HEDP ROUNDS
MAY EXPLODE), OR DESTROYED MECHANI CALLY.

a. Mechanical Method. If possible, use the nechanica
method to destroy MK 19s and equi pnent. There are three
ways to do this:

(1) Smash them Use a sledge hanmer or sone other
tooI.bI Damage all parts enough that they are not
reusabl e.

(2) Bend the MK 19 guide rods over the receivers.

(3) Take off (or out) the same part from each of the
MK 19s. If a different part is taken from each gun, new
MK 19s nay be pieced together.

b. Burning Method. To burn equi pnent or MK 19s, use a
fuel source that burns hot enough to take the tenper from

the nmetal. Use, for exanple, JP-4, oil, or gas. A
friendly soldiers in the area are warned before equi pment
or MK 19s are burned, because a fire will reveal the

positions of friendly forces.

c. Qunfire Method. This is the least reliable way to
destroy MK 19s or euipnment. Pile up all of the equipnent
and MK 19s; use MK 19s, grenades, or rifles to fire on
them They will scatter, so check after shooting to see
that they are all destroyed.

d. Denolition Method. Use an expl osive charge such as C4
or any type of HE round. Place the charges so they wl|
conpletely destroy all the MK 19s or equi pnment.
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e. Disposal Method. To dispose of equipnent and MK 19s,

break them down and either scatter the parts into swanps
or marshes, or bury them
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CHAPTER 3
GROUND AND VEH CLE MOUNTS

The MK 19 is used in either the ground- or vehicl e-nount
nmode. The nost often used ground nount is the M3 tripod.
The M3 serves as a stable platform when the weapon is
from any angle. The M 19 may be nounted on any vehicle
equi pped for the M caliber .50 nachine gun. Vehicles
include the |/4-ton utility vehicl e (the ML51 series), cargo
trucks (2 1/2-ton to 5-ton), HVWWAW, ML13-series APC, and
ot hers. The MK 64 MOD 7 gun cradle, i ssued with the MK 19,
gives the MK 19 its nounting flexibility. This chapter
outlines the ground- and vehicl e-nounting procedures.

3-1. MK 64, MDD 7, GUN CRADLE

Use the MK 67 MOD 7 gun cradle to nount the MK 19 to the
machi ne gun pedestal, stand, ring or tripod nmount. Attach
the amunition container bracket to the side plate of the
cradle. In the center of the cradle is a pintle bushing and
| ock in which the M2 caliber .50 and M60 nmachi ne guns may be
mounted. The front of the MK 19 is nmounted on the two
forward lugs of the gun cradle. The rear is secured by the
retainer pin. Insert the cradle stow pin to hold the cradle
in a horizontal position during travel (Figure 3-1).

PINTLE BUSHING

/

STOW PIN _ M RiAINER PIN
LUGS M ﬁ
A0 e

NAN

Vfﬂ/

Figure 3-1. MK 67 MOD 7 gun cradle.
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3-2. GROUND- MOUNTI NG THE MK 19 USING THE M3 TRI POD

Mount the MK 19 as close to the ground as possible and | ock
the tripod s trail |egs open. Set the adjustable front
tripod leg to an angle of about 60 degrees to the ground.
In flat terrain with the extensions closed, for exanple, use
the following nethod to place the MK 19 about 12 inches
above the ground.

a. Set the tripod trail legs (Figure 3-2):

TRAVERSING BAR
|

/ PINTLE LOCK :} /FRONT LEG

RELEASE CAM

'N_D‘?E’:;zﬁ[iv"" REAR RIGHT LEG
ASS SLIDING SLEEVE

FRONT LEG
CLAMP HANDLE

Figure 3-2. M3 tripod.

(1) Unscrew the | eg-clanping handle; press down on the
indeﬁing | ever, and extend the leg to the desired
engt h.

(2) Align the indexing |lever stud with one of the holes
in the tripod | eg extension.

(3) Release pressure on the indexing |ever allow ng
the stud to fit the desired hole. Tighten the |eg-
cl anpi ng handl e.

b. Set the front leg of the tripod:



(1) Turn the front leg clanp handl e countercl ockw se to
| oosen the front |eg.

(2) Adjust the leg to the desired angle and tighten the
front leg clanp.

c. Secure the tripod legs to the desired angle and tighten the
each tripod leg into the ground. Sandbag each leg to
stabilize the MK 19 for firing.
d. Mount the M64 MOD 7 gun cradle onto the M3 tripod:

(1) Unlock the tripod pintle |ock release cam

(2) Insert the gun cradle's pintle into the tripod
pintle bushing (Figure 3-3).

CRADLE PINTLE
TO TRIPOD MOUNT

¢/

™\ crADLE A L.L.ﬁ]
PINTLE ‘\
T

& A

Figure 3-3. Insertion of pintle into pintle bushing.

Lock the pintle lock release cam to secure the gun
cradle. Check the gun cradle, by pulling up on it
slightly, to ensure that it is seated and | ocked.

e. Attach the T&E mechani sm (Fi gure 3-4):

(1) Center the el evating handwheel between the upper
and | ower elevating screws.

(2) Center the traversing handwheel on the upper
el evating screw yoke.

FM 23- 27
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UPPER ELEVATING
TBA\I:neluﬁ S smmm e v ae
NAVENOINS SCREW YOKE

HANDWHEEL

TRAVERSING
MECHANISM SCALE _/

UPPER ELEVATING
SCREW

ELEVATING
HANDWHEEL

LOWER ELEVATING

SCREW
TRAVERSING SLIDE
__— LOCKLEVER
A
400 100 ] 4
(omuitii) i fHS i § i) )
\—

Figure 3-4. T&E mechani sm

3) Renpve the stow pin fromthe gun cradle ([Figure]
3-5).

(4) Aign the hoI es in the upper elevating screw yoke
of the T&E mac anlsmvuth the rear hols in the gun

cradle ([Figure 3-6).

The stow pin locks the cradle in a horizontal
position, preventing it from depressing or elevating.




| Y’
!
A\l %|
Figure 3-5. Stow pin.
YA
GUN CRADLE N
ALIGNMENT Q‘
v

HOLES @
R P = SN
N\ S R

Figure 3-6. Alignnent of gun cradle to T&E

(5) Lock the elevating sleeve mechanism onto the center
of the traversing bar.

FM 23- 27
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6) Insert the quick-release pin fromthe right (Figure

&)

— s =Y S
WA N S/

Figure 3-7. Quick rel ease pin.

f. Munt the M 19:

(1) Lift the MK 19 into the gun cradle. One soldier
hol ds the barrel while another holds the control grips.
The one holding the grips stands between the trail |egs
of the tripod; the other straddles the front |eg. The
soldiers lift the MK 19, barrel first, onto the cradle.

(2) Align the grooves on the receiver with the lugs in

th? gun cradle, and slide the receiver forward (Figure
3-8) .

N FORWARD MOUNTING
4 Y . ~ LUGS

A\ o TTFBRY

— =g
20 3% 0

Ve 7Y

Figure 3-8. Munting |ugs.
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(3) Align the sear nounting holes with the gun cradle

mounting holes Figure 3-9. Secure the rear of the
weapon by inserting the retaining pin through the cradle
and sear assenbly and rotate it until it locks in place

(Figure 3-10. If a safety clip is attached, use it
secure the retaining pin.

to

. Al @, O
LES W YA W
N) OGN

AN NY/AR BN

Figure 3-9. Alignment of the sear assenbly and pin holes.

Y

CRADLE RETAINING
PIN

~

Figure 3-10. Insertion of the cradle retaining pin.
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g. Attach the feed throat
t oget her each set
the feed throat
receiver assenbly
up with the pin holes in
Rel ax pressure on_the sprin

of grip pins (FiPure 3-11) and attaching
to the front
The pins of the feed throat nust |ine

snap into place (Figure 3-13

to the MK 19 by squeezing
eft-hand side of the

the receiver (Figure 3-12).
-l oaded grip pins so they wll

GRIP PINS
(SQUEEZE)

Figure 3-11. Gip pins.

(SNAP INTO
PLACE)

RECEIVER PIN HOLES
Ol “ @ !
7 . \J A

B »
4 :

Figure 3-12. Feed

throat alignment.



Figure 3-13. Feed throat installation.

NOTES: 1. Wen the MK 19 is nounted on the M3 tripod or any
vehicle, it is called a weapon system

2. The sane procedure is used to nount the MK 19 to
the gun cradle regardless of the types of mount used.

3-3. VEH CLE- MOUNTI NG THE MK 19

This paragraph lists the accessories used to nount the M 19
to vehicles, and outlines the steps (by vehicle) that nust
be followed to do so. Since the nounting procedures are
simlar, they are explained conpletely tor one type of
vehicle. For the other types, the simlarities are
referenced and only the differences are explained in detail

a. Accessories. Several accessories are used to nount
the MK19 on vehicles. The MK 64 MDD 7 gun cradle is used
to the nount the MK 19 in any node. The pintle adapter is
used to mount the MK 19 in all vehicular nodes. O her
acgeﬁsories are used to nount the MK 19 to specific
vehi cl es:

(1) Pintle adapter. This part is needed to nount the
MK 19 to vehicles. The upper end accepts the gun cradle
pinte, which is secured by a quick-release pin. Its
lower end fits the nmounting wells of the the M
pedestal, the HVWMW weapon platform the MG6A2 ring

FM 23-27
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mount with the M66 ring, and the commuander’s cupola on
the ML13 APC (Figure 3-14).

PINTLE HOLE

\—-:; l/
o~ QUICK-RELEASE
6 PIN

Figure 3-14. Pintle adapter

(2) Train and elevating assenbly. This assenbly
secures the MK 64 MDD 7 gun cradle to the M4 pedestal or
HVWW weapon pl atform pedestal and all ows mnechani cal
fire control adjustnents. The |ower end of the train
and el evating assenbly is attached to the pedestal bK a
train lock clanp. The clanp may be rel eased or |ocked
In possition by a train | ock handle. Two positioning
clanps are supplied to prevent vertical nmovenent of the
train lock clanp on the M4 pedestal. Wen used on the
HWW weapon pl atform pedestal, only one clanp is needed
above the train lock clanp. The upper end of the train
and el evating assenbly is a standard caliber .50 T&E
mechanism It is attached to the |lower rear holes in

the Mi cradle by a retaining pin (Figure 3-15).




POSITIONING ——
CLAMPS

i A,

LOCK CLAMP

S

Figure 3-15. Train and el evating assenbly.

(3) Travel lock adapter. This is used to hold the gun
cradle securely during travel. It is attached to the
gun cradle by a retaining pin, which is inserted through
the gun cradle train and el evating nechani sm nounti ng
holes (Figure 3-16).

llllllll

Figure 3-16. Travel |ock adapter.

FM 23-27
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(4) Travel lock bracket. This bracket allows the
travel |ock adapter to be used with the MI pedesta
mount. It has two halves that are secured around the
pedestal wth nuts and bolts. The bracket is attached
to the travel lock adapter by aligning their |ower holes
(Figure 3-17).

LOWER HOLES

Figure 3-17. Travel |ock bracket.

(5) Bracket mounting assenbly. This assenbly supplies
a nmount for the Mb48 netal ammunition container. It has

a metal frame that attaches to the gun cradle, and a
retaining pin that inserts through the top-inner end of
the Mb48 ammunition container (Figure 3-18).

/ ® RETAINING PIN

Figure 3-18. Bracket nounting assenbly.
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(6) Enpty case catch bag. This bag catches enpty

cartridge cases as they are ejected. It is nmade of

rubberi zed canvas. It is held in place by a metal rim
whi ch attaches to the bottom of the cradl e under the

recei ver by two hooks and a hanger (Figure 3-19).

METAL RIM

HANGER /; T

Figure 3-19. Enpty case catch bag.

NOTE: The vehicular OV are the only tools needed to nount
the MK 19 on vehicles.

b. Vehi cl e Munts.

edestal (ML51-series 1/4-ton utility vehicles.
To mount the MK 19 on the M4 pedestal--

(a) Loosen the locking lever on the pedestal by
turning the | ever counterclockw se. Insert the |ower
end of the pintle adapter into the pedestal. Tighten

3-13
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the lever by turning it clockw se (Figure 3-20). Pull
up on the pintle adapter to ensure that it is secure.

H
] [ -+—— PEDESTAL
f
LOOSEN LEVER
O =)

L

ANMA
A 2157

<«——PINTLE
/A—[ o)) PTER

{ I:’ ’/'

INSTALL ADAPTER

<«— PEDESTAL

‘J-———-——LT\PINTLE
@ ADAPTER

LEVER

TIGHTEN LEVER

Figure 3-20. Pintle adapter installation.
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(b) Take the quick-release pin from the pintle
adapter. Insert the MK 64 gun cradle into the top of
the pinte adapter. Replace the quick-release pin
(Figure 3-21).

QUICK-
RELEASE
PIN PPy '

(Do / /7
w | | IBTSHA
| o |

({ | }_.!! ./)W (;}RADLE

INSTALL GUN /
CRADLE

- PINTLE
<«— ADAPTER

m b\
K—L_—'—-‘-L-——-J]' n“\

QUICK-
RELEASE

T2
&

~.- ===, REPLACE
V |__. QUICK-RELEASE
PIN

~I

Figure 3-21. CGun cradle installation.
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(c) Take out the train and el evating quick-rel ease
Attach the train and el evating assenbly
Repl'ace the
qui ck-release pin and rotate it to the | ocked position
(Figure 3-22).

in the rear of the gun cradle.

TRAVERSING
HANDWHEEL

ALIGN THE TRAIN AND ELEVATION

NN\ //

nnnnnnnnn DEAD LUNIEC
NEAN TTVLLEY

RETAINING # '
PIN \
ELEVATING
TRAVERSING HANDWHEEL

SLIDE LOCK
LEVER

REPLACE QUICK-RELEASE PIN

Figure 3-22. Train and el evating assenbly

installation upper part.




(d) Unscrew the train lock handle and hex bolt,

separating the clanp into two parts. Place the two
halves of the clamp around the MReplace
the bolt and the train | ock handle, and tighten them
alternately. Tighten the train | ock handle and the

hex bolt (Figure 3-23).

SEPARATE
CLAMPS

REJOIN CLAMPS
AROUND PEDESTAL
HEX HEAD BOLT
’ ) \
% =

TRAIN LOCK
HANDLE

Figure 3-23. Train and el evating assenbly
installation, |ower part.

FM 23-27
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(e) Take out the hex head bolts fromthe positioning
clanp. Place both parts of the clanp around the M
pedestal 1/4 inch below the train and el evating clanp.
| nsert the hex head bolts in the positioning clanp.
Tighten the bolts to lock the clanmp in place: it
shoul d not nove up or down the pedestal. Fasten the

second clanp 1/4 inch above the train and el evating
clamp using the same nethod (Figure 3-24)

| TRAIN AND
__ELEVATION
=1 L clame
_|o
ATTACH FIRST
POSITIONING
CLAWMP
l \FIRST
POSITIONING
CLAMP
RN
a
£ 7 SECOND
POSITIONING
CLAMP
TRAIN AND
ATTACH SECOND 4 ELEVATION

POSITIONING !g " CLAMP
CLAMP ‘

FIRST
POSITIONING
CLAMP

Figure 3-24. Attachnent of positioning clanps.
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(f) Munt the M 19,

(g) Partly unscrew the wing nut on the threaded stud
of the bracket mounting assenbly. Align the stud with
the forward groove in the side plate of the gun
cradl e. Push the bracket nounting assenbly up unti
the heads of the two nDuntinﬂ pins align with the two
forward keyholes. Push the heads of the two nounting
pins into the keyholes and allow the bracket mountin
assenbly to slide down. Tighten the wing nut behin
the sidé plate of the cradle (Figure 3-25).

:nD\AIA ’RD
vvvvvvv

KEYHOLES
STUDS JA i

W'"GW@/ / \

e ——
 ———

f

_a\

I
1|

NN

=
_

S
N
gg/
~
<)

B |
|

"X/ romumno |

A/

T\
9_—-—

P

Figure 3-25. Attachnent of bracket nounting assenbly.

(h) I'nsert the two hooks on the enpty case catch bag
t hrough the rear holes in the gun cradle. Engage the
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single front hanger on the catch bag with the hook on
the gun cradle (Figure 3-26).

REAR HOLES

HANGER

Figure 3-26. Attachment of enpty case catch bag.

(2) HVWW weapon platform (Figure 3-27). To mount the
MK 19 on the HMWWW weapon platform |oosen the | ocking

bolts on the side of the HWW PEDESTAL WTH A 9/ 16"
wrench. Insert the pintle adapter into the pedestal and
tighten the bolts with the wench. Pull up on the
pintle adapter to ensure it is installed securel
Attach the train and elevating assenbly to the H
pedestal. Munt the MK 19 and attach the bracket
nmounting assenbly. Attach the enpty case catch bag.

(3) M6 ring mount (2 1/2- to 5-ton cargo trucks). To
mount the MK 19 on the M6 ring mount, insert the pintle
adapter into the MG6A2 ring nmount with M6 ring
receptacle. Install the gun cradle and nmount the MK 19.
Attach the bracket nmounting assenbly and the enpty case
catch bag.

(4) Commander’s cupola (ML13 APC). To nount the MK 19

on the conmander's cupola, install the pintle adapter
and the gun cradle. Munt the MK 19 and attach the
bracket nounting assembly and the enpty case catch bag.
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LOOSEN
PEDESTAL
BOLTS

PEDESTAL

Figure 3-27. HVWW pedest al

NOTE:  Firing fromthe cupola is comonly referred to as
“"free gun". The suggested position for firing free
gun is standing with the el bows close to the body,

the hands on the caontrol ngPS' the thunbs on the
trigger, and the MK 19 closé to the chest.
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CHAPTER 4
CREW DRILLS

The purpose of a crew drill is to build precision. speed,
skill, and teamwork in checking equipment, placing the MK 19
into and taking it out of action, and noving it to a new
position. Precision--the main goal--is achieved by follow
I ng prescribed procedures. Speed, skill, and teamwork grow
with Pract|ce. ring the crewdrill, all oral and visual
signals are repeated. Once crew nenbers can performtheir
duties well, they rotate to allow each nenber of the crewto
| earn the dutieS of the others. The ground-nounted MK 19
has three crew nenbers: the ﬁunner, the assistant gunner
and the ammunition bearer. The crew places the MK 19 into
action and keeps the MK 19 supplied with amunition. The
crew will normally not be needed to carry the MK 19 and am
muni tion over |long distances. A vehicle assigned to the
crew carries the ammunition and equipnent to the firing po-
sition. The terrain and the eneny situation dictate how
close the vehicle may be brought to the firing position

4-1. CREW EQUI PMENT

In addition to individual weapons and equi pnent, each crew
menber carries specific equipment used with the tripod-
mounted MK 19 as listed bel ow

WARNING
Each soldier MUST wear a helmet and fragmentation
crmnmbe Arrvr i~ 1liuua_Firao
VA —i - UULLlly L AV T L A LCTe
CREW MEMBER SUGGESTED M NI MUM EQUI PMENT
Qnner. . .. MK 19, binocul ars, and
conpass.
Assistant Gunner . . . . . . . . . M tripod, MK 64 gun
cradle, with T&E attached.
Amunition Bearer . . . . . . . . . One box of ammunition.

4-2. FORMATI ON FOR CREW DRI LL
The | eader commands FORM FOR CREW DRI LL.

a. Task. Participate as a MK 19 crew nenber in the crew
drill formation.

4-1
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b. Condition. In a field environnent, given a M 19
gunner, assistant gunner, ammunition bearer, the weapon
system ammunition, and the command, FORM FOR CREW DRI LL.

c. Standard. Upon hearing the |eader’s conmand, the crew
forms in a colum, five paces apart, in the follow ng
order: assistant gunner, gunner, and armmuni ti on bear er

AMMUNITION
BEARER

(Flgure 4-1).
ASSISTANT [ =
t4 ¥
GUNNER Q

TR AL
CINCAN (RN qan AR A
AN VNPl e, RS e
Gt \ A AR

Figure 4-1. Three-man MK 19 crew.

#1) The assistant gunner carries the tripod, with the
ront Ie? positioned at a 60-degree angle and the trai

| egs collapsed, in one hand; he carries the gun cradle,

with the T&E nechan|sn1attached in the other.

(2) The gunner <carries the M19, binoculats, and
conpass.

(3) The ammunition bear er carries one can  of
anmmuni tion.



4-3. | NSPECTI ON OF EQUI PMENT

The crew fornms with equi pnent, inspects it, and nmakes a
report.

a. Task. Inspect the MK 19 as a crew nenber.

b. Condition. In a field environnent, given a M 19
gunner, assistant gunner, ammunition bearer, the weapon
system ammunition, and the comrand, | NSPECT EQUI PMENT

BEFORE FI Rl NG

c. Standard. Upon hearing the | eader’s command, all crew
menbers inspect the conponents.

(1) The |eader commands | NSPECT EQUI PMENT BEFORE
FI RI NG

(a) Assistant Qunner--lnspect the M tripod, gun
cradl e, and T&E mechani sm

o Ensure that the indexing levers and clanps on the
front and trail legs work, and that the legs are in
the short (low) position.

o Ensure the front leg is placed at a 60-degree
angle and the trail legs are closely fol ded; and

ensure that the front leg clanp is tight.

o Ensure the sleeve lock latch and pintle |ock
rel ease cam wor K.

o Ensure the pintle bushing is clean has no burrs.

o Check the cradle to ensure the pintle is clean
and that all pins and bolts are seated.

o Prepare the T&E by centering both handwheel s.
(b) Q@unner--lInspect the MK 19.
o Ensure that the weapon is clean.

o Ensure that the bolt is forward, the top cover is
closed, and that the weapon is on SAFE.

o Ensure the charger handles are forward and | ocked
in the up position.

o Ensure the binocular Ienses are clean and that
the focusing nechani sm works.

FM 23-27
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o Check the conpass to ensure that the magnetic
arrow and bezel ring work freely.

(c) Ammunition Bearer--lnspect the anmunition,
ensuring that the correct type of amunition is on
hand, and that the ammunition can is dent-free.
Ensure that all ogives are tight and that the
ammunition is clean.

§2)_ Crew nenbers report when the inspections are
I ni shed.

(a) Ammuni tion bearer--Report, AVMIN TI ON CORRECT, or
any defects.

(b) Gunner--Report, GUN AND AMMUNI TI ON  CORRECT, or
any defects.

(c) Assistant gunner--Report, ALL CORRECT, or any
def ects.

4-4.  PLACING THE MK 19 | NTO ACTI ON

The | eader commands and signals GUN TO BE MOUNTED, and
points to the position where the gun is to be nounted:
FRONT, and points in the direction of fire: ACTIQON, and
indicates with his fist the MK 19s direction in the chosen
posi ti on.

a. Task. As a crew nenber, place the MK 19 into
operati on.

b. Condition. In a field environnent, given a M 19
gunner, assistant gunner, anmunition bearer, the weapon
2%%%8&‘ anmmuni tion, and the command, GUN TO BE MOUNTED,

(c.) Standard. Crew nenbers place the gun into operation

(1) At the command or signal ACTION, the assistant
unner drags the tripod to the firing position by its
ront I%g wth his right hand, and carries the gun

cradl e, T&E mechani sm attached, in his |eft hand. en

he arrives at the firing position, he aligns the front
tripod legs for direction and, with one quick notion,
snaps the trail legs apart. This action makes the
sl eeve lock-latch snap in place ([Figure 4-2] . He stanps
each leg into the ground. He secures the gun cradle,
with T&E attached, to the tripod, using the pintle |ock
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rel ease cam ([Figure 4-3). He secures the T&E nechani sm
to the_tripaod | ocking the traversing slide |ock
| ever (Figure 4-4] He hel ps the gunner nount and | oad

the MK 19.

\ 3 ASSISTANT
GUNNER

//

__:;;\\\ u\\ :
= s i

- X A = =

Figure 4-2. Positioning the tripod.
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Figure 4-4. Securing the T&E mechani sm
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(2) At the conmand or signal ACTION, the gunner carries
the MK 19 receiver to the tripod, with the barrel in his
| eft hand, and the 'in his right hand
(Figure 4-5). The assistant gunner grasps the barrel
while the gunner holds the grips. Together they align
the grooves on the receiver with the lugs in the gun
cradle, and slide the receiver forward [(Figure 4-6].
The gunner secures the rear of the weapon by inserting
the retaining pin through the cradle and sear assenbly
(Figure 4-7)|

RN
{ =<

AN\
Z\w's b
/WA AN

e nalfa
i (alyis:

\ - DR
AU, SOV - QU
VA, BN
T 2 |\
W7 e TN
NTNA i
b | ﬁ% 4 )
Hor) L
) AN 4
(. <4

i 7
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Figure 4-5. @unner noving into position.
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INSERT
RETAINING PIN

Figure 4-7. Securing the MK 19 to the cradle.
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(3) The ammunition bearer carries the can of anmunition
to the MK 19 position (Figure 4-8). He take the lid
of f and ensures the ogive ends of the rounds are pointed
downrange (Eigure 4-9Y. He gives the can to the
assi st ant gunner The anmunition bearer returns to the

amuni tion point and stands by to do whatever is needed
to conplete the m ssion.

I§ ‘é%

Figure 4-8. Amunition bearer with ammunition can.

FM 23-27
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Figure 4-9. Alignnent of anmunition belt.

(4) The gunner opens the top cover. The assistant
unner inserts the first round into the feeder, fenuale
ink first, pushes the first round across the primary

feed pawl ([Figure 4-10), and noves the feed slide

assenbly to the left by pushing the secondary drive

lever to the right ([Frgure 4-17).
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Figure 4-10. Placenent of the round across the
primary feed paw .

Figure 4-11. Feed slide assenbly noved to the left.
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(5) The gunner closes the top cover and charges the
weapon (Figure 4-12). The gunner presses the trigger
whi ch places the lead round in the bolt extractor. He
charges the weapon a second tinme, forcing the |ead round
fromthe bolt extractors into the bolt fingers. The
weapon is ready to fire. Wen the assistant gunner
raises the rear sight, the gunner calls UP
4-13) .

PULL HANDLE

REARWARD
CHARGER HANDLE

LOCK

PUSH HANDLE
FORWARD

Figure 4-12. Qunner charging the M 19.
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N rRAIsE N\ -l

| /
PRESS TRIGGER ( JA E.E,.Aj... %I /

v ’ . P ." L//
.\\ "(/ v s — e '
FANRN e AT _Bae—dA\ |
R ‘ o y ¥y l

Figure 4-13. Raising the rear sight.
4-5. TAKING THE MK 19 OQUT OF ACTI ON

To take the gun out of action, the |eader commands OUT OF
ACTI ON.

a. Task. As a crew nenber, take the MK 19 out of action

b. Condition. In a field environment given a M 19
gunner, assistant gunner, anmunition bearer, the weapon
system ammunition, and the command, OUT OF ACTION

c. Standard. Each crew nenber wll acconplish the
follow ng in sequence:

(1) The gunner raises the top cover of the MK 19; the
assi stant gunner releases the amunition belt from the
feed tray and places it in the amunition can. The
gunner_takes the round or spent cartridge case fromthe
olt fingers, places it in the anmmunition can, and
cl oses the top cover.

4-13
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(2) The assistant gunner releases the MK 19 fromthe
gun cradle. The gunner |ifts the MK 19 off the nount
and noves to a position ten paces behind the tripod. He
pl aces the MK 19 on the Pround in front of himwth the
flash suppressor to the left and with the sights on the
t op.

(3) Once the gunner has noved away fromthe tripod, the
assi stant gunner releases the T&E nechani sm takes off
the gun cradl e/ T&’E mechani sm He rel eases the sl eeve
|l ock latch. He grasps the front leg and rotates the
tripod to a vertical position. He rel eases the sleeve
| atch, and collapses the trail legs. He |oosens the
front leg clanp, folds down the front |leg, and tightens
the clanp. He returns, with tripod and gun cradle, to a
position five paces behind the gunner.

(4) The ammunition bearer cones forward and gets the
ammuni tion can(s) or any other |oose equipnent, and
returns to a position five paces behind the assistant
gunner. The gunner announces UP.

4-6. CARRYING THE TRI POD- MOUNTED MK 19

To nove the MK 19 and equi prent a short distance, the gunner
commands SECURE EQUI PMENT, FOLLOW ME.

Task. Move the tripod-nounted MK 19.

Condition. In a field environment, given a M 19

mounted on an MB tripod.

Standard. The MK 19 nust be noved using one of three

met hods- - draggi ng, two-nman carry, or three-man carry.

(1? EXagging. The gunner grasps the front |leg and
pulI's the 19 to the new position, and the assistant
gunner secures any |oose equiprent.

(2) Two-nman carry. The gunner stands behind the tripod
wth a trail leg in each hand. The assistant gunner
grasps the front |leg and avoids touching the barrel if
It is hot. The gunner and assistant gunner carry the
nmounted MK 19. The assistant gunner returns to secure
any | oose equi pnent.

(3) Three-man carry. The gunner and assistant gunner

each holds a trail leg just above the traversing bar.
The amunition bearer grasps the front leg and avoids




touching the barrel if it is hot. The crew noves to the
new position. The ammunition bearer and the assistant

gunner go back and get the ammunition or |[|oose
equi pmrent, and return to the new position.

FM 23-27
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CHAPTER 5
MARKSMANSHIP

Thi s chapter gives guidance for instruction and devel opnent
of MK 19 gunnery skills. It provides data needed to devel op
training prograns, plans, and |lessons used to build the
gunners' confidence and skill in firing the MK 19. MarKks-
manshi p training ensures that each soldier keeps his conbat
firing skills at a level consistent with the unit’s mssion.
During war, skills that have been naintained supply a base

for MK 19 training (see [AppendixX B).
Section |I. PREPARATORY MARKSMANSHI P TRAI NI NG

Preparatory marksmanship training for the MK 19 covers the
firing positions, the MK 19 fighting position, use of the
T&E mechani sm and mani pul ati on exercises. Thorough instruc-
tion during the preparatory training and exercises hel ps
ensure efficient use of tinme and anmunition during range

Eoth the diagnostic and internediate tests are In
endi x_B.

5-1. FI RING PGOSI TI ONS

Use the basic positions as follows during training and range
firing of the M 19:

a.Sitting. Wen the tripod is used in the Iow or high
position, sit directly behind the gun between the trai
| egs of the tripod. Extend the |legs under the tripod,
cross them or brace the feet on the tripod (Figure 5-1
Pl ace the el bows on the inside of the thighs for support
when crossing the legs or bracing the feet on the tripod.

LEGS EXTENDED

FM 23-27
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LEGS CROSSED m
|

LEGS BRACED

- ‘
2 A AFS -

IO S

SRR

=S A

Figure 5-1. Seated firing positions.

b. Standing. Wien the MK 19 is nounted on a vehicle,
stand with both hands on the control grips and the thunbs
resting on the trigger. Keep the el bows against the body,
the body forward, and the chest against the hands to brace

the gun” (Figure 5-2).
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pe
,ztki"ﬁ

Figure 5-2. Standing position

c. Kneeling. Wien the MK 19 is in a fighting or hasty
tripod-nmounted position (Figure 5-3), kneel and grasp the
control grips with thunbs on the trigger.

[_ / P, 3 ; A\ises
AN, Jemhd

Figure 5-3. Hasty tripod position.
5-2. FIGHTING POSI TI ON

A fighting position is dug when the unit has tine to prepare
it or is1n a defensive position. Make the fighting posi-
tion as follows (|[Figure 5-4):

5-3
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3 FEET THICK ALL
AROUND -

ENEMY s

GUN PLATFORM
32 FEET WIDE
3%2 FEET LONG
CHEST HiGH

Figure 5-4. Dug-in position

a. Position the MK 19 so it is oriented on the center of
the assigned sector of fire. Mark the position of the

tripod legs and trace the outline of the firing platform
which will be dug about 3 inches deep

b. Dig the position in the shape of an L around the
firing platform The position should be chest-deep and
wi de enough to allow the MK 19 crew to | oad, operate, and
pl ace effective fire on assigned sector of fire. The
Eosition can be nmade so that the gunner can fire fromthe

neeling position by digging the desired depth directly
behi nd the gun.

c. Use dirt fromthe hole to build flank parapets 18
i nches thick. D %-the anmuni tion storage area into the
left wall of the “L” and close to the ground.

d. Make sure the wall behind the firing platformis

sloped to allow for entrance to and exit from the fighting
posi tion.




€.

f.

Bui l d overhead cover:
(1) Put flank support logs, 4 to 6 inches in dianmeter
on top of each other along the entire length of the
flank parapets.

(2) Put logs, 4 to 6 inches in dianeter, side by side
across the support |logs as the base for the overhead
cover.

(3) Put a waterproof |ayer over the base | ogs.

(42 Put 18 inches of dirt on top of the waterproofing
material .

(5) Mld and canouflage the cover to blend with the
terrain.

Canoufl age the position with natural materials such as

rocks, logs, live bushes, and grass.

5-3. TRAVERSI NG BAR AND T&E MECHANI SM

Use the T&E nechanismto engage preselected target areas at
ni ght or during degraded conditions. Record direction and
el evation readings fromthe traversing bar and T&E necha-

nism Record all readings in mls

a. Zero the T&E. Before the T&E can be used effectively
to engage targets, it nust be zeroed ([Figure 5-5). Zero-
ing is a sinple process if the follow ng nmethod is used:

(1) To zero the traversing handwheel, hold the T&E so
the traversing handwheel is on your left as you | ook at
it. Turn the traversing handwheel toward you until it
stops. Loosen the locking nut slightly. Align the 0 on
the scale with the 0 on the elevating screw yoke. Hold
the scale with the 0's aligned, and tighten the | ocking
nut. Make sure the 0's stay aligned. Turn the traver-
si ng handwheel two conpl ete revol utions away from you.
[f doing this at night, count 50 “clicks” away from you

(2) To zero the elevating handwheel to the upper
elevating screw, align the tw O0's. Rotate the
el evati ng handwheel up or down until a O with a line
below it is visible on the upper elevating screw.
Position the el evati ng handwheel so the indicator is
pointing at the 0 on the handwheel.

FM 23-27
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LOCKING NUT
|
SCALE

YOKE

TRAVERSING ﬂ"m—-‘

HANDWHEEL

I

ELEVATION
SCREW
SCALE PLATE

ELEVATING
HANDWHEEL

400 100 0 100 200 400
(ll!lllllll]llll Muuuunmmm S, m||||||m|nuunupd(mquul)

Figure 5-5. Zeroing the T&E mechani sm

(3) Zero the elevating nmechani sm sl eeve to the | ower
el evating screw. Rotate the elevating nmechani sm sl eeve

5-6



all the way up; rotate it down until it stops; note the

nunber of conplete turns. Rotate the el evating necha-
nism sleeve up half that many turns. Position the slide
| ock I ever to face you. Attach the T&E to the tripod
and gun.

b. Lay the gun for direction. Wen a sector of fire has
been assigned,CFick up the rear legs of the tripod and
shift the tripod until the nmuzzle of the weapon points to
the center of the sector of fire. Once the MK 19 is laid
for direction, firmy stanp in the tripod shoes and pl ace
sandbags on t he l egs. This aids stability and nmay prevent
acci dental novenent.

c. (btain and record direction readings to all targets
wthin the sector of fire (Figure 5-6). Loosen the
traversing slide lock |ever and nove the slide along the
traversing bar until the MK 19 is laid on the center of a
oint target or on either flank of a linear target. Lock

he traversing bar and read the direction fromthe scale
on the traversing bar. If the left edge of the traversing
slide does not fall exactly on a 5-roil tickmark, nove the
| eft edge of the traversing bar slide back to the next
smaller ml| reading. Use the traversing handwheel to
conplete the initial lay. Obtain a reading to the target
by the direction of the MK 19 barrel. If the barrel is
noved to the right, record a right reading. Read the
nunber on the traversing bart fromthe left side of the

A=
Vo K
o ¥y

TRAVERSING

TRAVERSING BAR ¢ /SLIDE LOCK LEVER
a00 \ (100 S 100 200 200
IIIHIIIIIIIIH ll]lllllllllllllllllll II||l||||l|||l|Illlllllllll III||I||I|

(56 MILS BETWEEN l«—— ELEVATING
SMALL LINES) MECHANISM
\ SLEEVE

Figure 5-6. Direction reading.
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traversing slide lock. If the barrel is noved to the left
and the traversing slide lock is on the right side of the
zero, record a left reading. After taking a direction
reading for a target, neasure the wdth of the target in
mls using the traversing handwheel to nove across the
target. Reposition the traversing mechani sm before noving
to another target.

d. Qobtain elevation readings. Ensure the MK 19 is laid
on the center base of the target. Read the elevation from
two scale: the first, or mgjor, part fromthe el evating
screw plate scale; the second, or mnor, part fromthe
el evati ng handwheel. Separate the two part from the
el evation reading with a slash "/", for exanple, -50/3.
An el evation reading may not be valid on any other T&E
than the one fromwhich it was read. If the nunber of
threads is increased or decreased after the data is
recorded, accurate fire cannot be placed on the target.
For exanple, if a weapon is freed to engage a secondary
sector, and the base of the T&E mechanismis rotated, the
data is wong unless the sane nunber of thread are

exposed before and after the nove.

(1) Major reading. The elevating scale plate is
graduated in 50-m|l| increnents from -250 to +100.
Except for the zero, each nunber has a plus or mnus
sign above it. Al nunbers, including zero, have an
index line below them To get the nmjor elevation
reading, hold the T&E so that your eyes are even wth
the top of the el evating handwheel. The major reading
(for exanple, -50) is the first nunber,w th an index
line, that is visible above the handwheel [(Figure 5-7)]

(2) Mnor reading. The elevating handwheel scale is
marked in fifty increments of 1 ml| each ([ELgure 5-7).
The m nor reading, which has no plus or mnus sign, IS
the nunber that lines up with the pointer. The m nor
readi ng represents the nunber of mls the gun is laid
bel ow the major reading, for exanple, 3

(3) Verify a direction elevation reading by firing and
adjusting on the target.

(4) Use the dry-fire nmethod to get data to targets
without live firing and adjusting. Set the rear sight
on the range to the target, lay the gun on the center
base of the target, and take direction and el evation
readi ngs. Use the dry-fire nethod only when firing is
not feasible.



NOTE: Correct range setting is critical because any dis-
crepancy will cause and error in the el evati on when
the target is engaged.

-60
(MAJOR READING)
3
(MINOR READING)
D -60/3
(ELEVATION READING)
0 100 200 400
([llulufl])ﬁll Flrlcl)lllllllllllllllll S ||||II|I||H|I|I|I||lulluj ‘rulllllll)
\_
Figure 5-7. Elevation readings.
5-4. EXERCI SES
The

| ayi

exercises include sighting and aimng, sight setting and
ng, manipulating, determning the range, and preparing a

range card.

a.
an
Si

Si ghting and Al m ng Exercises. There are two sighting
d aimng exercises. The first calls for the use of the
ghting bar:

(1) This exercise teaches how to get the correct sight
picture, and also teaches alignnment nethods. Sight
alignnent neans lining up the front and rear sights,
with the top center of the front sight blade appearing
in the center of the rear sight. Sight picture neans
lining up the front sight, the front sight blade just
target, with the tip of the front sight, and the
touching the bottom center of the target. Gunners nust
show skill in aligningsights correctly and in getting

FM 23-27

5-9



FM 23-27

the correct sight picture, using a sighting bar Figure
5-8). CQunners nust correctly show the point of aim
after sight alignnent, 8 out of 10 tines.

TARGET (1)
A/— FRONT SIGHT, MOVABLE REAR SIGHT.
PAINTED BLACK (2) PAINTED BLACK (3)

EYEPIECE,
. PAINTED BLACK (4)

\%j’/

ﬂr 7 nv LA} l
-y Jl J
6% INCHES TOP VIEW
20% INCHES ———sje————22 INCHES
] 2 i 4
— J y

SIDE VIEW

C

w

IO ) {A) 3 INCHES
U / <
[

7o
VL
S
N

F

‘

SIGHTING TARGET REAR EYEPIECE

@ | N

SIGHT FOLD ON DOTTED LINE

FRONT SIGHT > r HOLES % iNCH
FOLDED “'L” SHAPE ﬂ FROM TOP CENTER
u

)
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Figure 5-8. Sighting bar

(2) The second sighting and aim ng exercise, used with
the MK 19 and target board, gives the gunner a chance to
apply lessons |ear | the first exercise. Place
the target board (|Figure 5-9)] 10 neters fromthe nmuzzle
of the MK 19. Use the T&E nmechanismto get the correct
sight picture on each target that is called out.
the gunner feels he can sight and aim the coach checks
and critiques the gunner’s ability to change from the
start point on the target board to any new target called
by the coach.

NOTE: This exercise wll continue until the gunner is
skilled in sighting and ai m ng.



TARGET BOX

HA—‘ %rH—H*- -
BMP TARGET
u u

paper /. \
pew% ////
Pra—a P ]
1 CENTIMETER
fe—sl

r«{

N

Figure 5-9. MK 19 target board.

b. Sight Setting and Laying Exercises. The first
exerci se teaches the solL« 0 set the rear sight
qui ckly and correctly ( ). The second bui ['ds
accuracy and speed in |aying the gun on an ai mng point,
and allows extra practice in sight setting. Explain and
show each exercise before beginning instruction.

(1) Sight setting exercise. Explain that, by turning
the el evating screw knob, the sol dier can nmake m nor
adj ust ments in elevation. Al major adjustnents will be
made with the slide rel ease. Have one sol dier act as
gunner and another act as coach. Announce the range,

for example, .ElIGHT HUNDRED; have the %oldie in tﬂe
gunner’s position repeat the range, set t at t

announced range, assume the correct gunner' s posi tion
and announce UP. The soldier acting as coach checks the
setting of the slide and points out any errors.

soldiers work in pairs, change roles, and go through the

exercise until each one can correctly and rapidly set
t he sight

FM 23-27
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REAR SIGHT

Figure 5-10. Rear sight adjustnments.

(2) Sight setting and |aying exercise. The M 19
target board is used in this exercise. Explain that the
exercise starts with the sight |eaf down and the sight
slide at 500 neters. Ranges of |ess than 400 neters or
greater than 1,500 neters will not be announced. Have

one soldier acts as gunnerand another as coach at the
gun. Announce an aimng point and range ; for exanple,

TARGET NUMBER ONE, ONE TWD HUNDRED. pause after each
el enent to allow the gunner tinme to repeat it. After
t he gunner repeats each el enment, have the gunner: set
the sights; manipulate the gun by turning the T&E
handwheel s until the sights are aligned on the chosen
aimng point; assune the correct gunner’'s position; and
report UP. The sol dier actin% as coach checks the sight
setting and lay of the gun. The soldiers work in pairs,
changing roles until each is skilled in doing the
exerci se.

Mani pul ati on Exerci se. Mnui pul ati on neans shifting

the direction of the gun fromone point to another. There
are two nani pul ation exercises:
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(1) The first exercise gives the gunner practice in
mani pul ati on. The coach stands ten paces in front

t he ﬂun and uses hand signals to show the direction in
which the gunner is to nove the nuzzle (figure 5-11).

The gunner works the handwheel to manipul ate the gun.
The coach observes and nmakes needed corrections. Wen
t he gunner reacts quickly and can manipul ate the gun as
he has been shown, his instruction may continue.

S en LN conne

GUNNER

Figure 5-11. Coach and gunner exerci se.

NOTE: This exercise continues until the gunner is skilled
in sighting and ai m ng.

(2) Once the soldier knows the basics of sighting and
aimng, and can assunme a good firing position give him
t he second mani pul ati on exerci se. Show how to mani pu-
| ate the meaﬁon to get a correct initial lay and how to
skillfully shift the direction of the weapon to succes-
?H%e pgints. Ensure the instructions are known and
ol | owe

(a) Place the MK 19 target board 10 neters fromthe
nuzzl e of the gun.

(b) Make large shifts in direction by releasing the
traversing slide lock lever and noving the slide to
the right or left. Make small changes in direction by
turning the traversing handwheel wth the Ieft hand.
One click on either T& handwheel noves the strike 1
ml (1 centineter on the target).
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(c) Manipulate for elevation by rotating the
el evating handwheel with the left hand (Figure 5-12).

Elk _
S @&

+
100
+
50 AR
g 3 ELEVATING HANDWHEEL
R~
v g OE o
ﬁi :)
\v‘. - . )
S S ST

‘\§$====;;54'

=

=)

[ =—-

1o

an

Figure 5-12. Elevating handwheel

d. Range Determ nation Exercise. Range determ nation
means finding the distance between the gunner's position
and his target. The gunner's ability to engage a
depends on his ability to correctly find the range to the
target. Under conbat conditions, ranges may not be known
in advance; the effectiveness of fire depends |largely on
the accuracy of the range used. There are several nethods
for finding range. Sone of these are: estimating visu-
ally, firing the weapon, neasuring range froma nmap or
aeri al photo%(aph, and pacing the distance. Binoculars or
| aser range Tinders may be used--see Chapter 6, [Section
[T, Range Determ nation.

e. Range Card Exercise. A range card is a record of the
firing data needed to engage predeterm ned targets wthin
a sector (s) of fire at night or during degraded condi -
tions. The range card may also be used to aid in target
engagenent during good visibility. It aids the |eader in
preparing his defense plan. Predeterm ned targets in the
secondary sector are engaged by use of field expedients.
A range card has two parts: a sketch section and a data
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section. Although the sketch is not drawn to scale, the
data referring to the targets nmust be correct. DA Form
5517-R is standard range card to be wused Figure

5-13).

STANDARD RANGE CARD
For use of this form see FM 7.7J. The proponent agency is TRADOC
576 10—
PLT May be used for all types of direct fire weapons.
e MAGNETIC
cCOo ___ NORTH
m
o~ o~
o~ o~
DATA SECTION
POSITION IDENTIFICATION DATE
WEAPON EACH CIRCLE EQUALS
METERS
DIRECTION/
NO. DEFLECTION ELEVATION RANGE |AMMO DESCRIPTION
REMARKS:
DA FORM 5617-R, FEB 86

Figure 5-13. Range card sketch (1) and data sections (2).
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(1) Range cards are prepared in duplicate. One copy
stays at the gun position, and the other is sent to pla-
t oon headquarters. Conplete range cards are prepared
for primary position, and partially conplete range
cards are prepared for alternate and supplementary posi-
tions. Range cards are preFared on arrival in a posi-
tion, regardless of the planned Iength of stay. The
gunner, aided by the assistant gunner, prepares the
range card(s). Range cards are revised often during
occupation of a position.

(2) Once the leader has decided where the firing
position will be, the gunner prepares the range card(s).

(3) The range card is prepared as follows:

(a) Draw a sector sketch, covering the entire sector.
Make the sketchas |arge as possible, not to exceed
the largest circle. For a |large area covered by trees
or woods, draw only the outline and | abel the area
"woods" or "orchard" (Figure 5-14).

NN

N N S S W A

Figure 5-14. Sketch of area on range card.

(b) In the lower center of the sketch section, show

the fir| ion by drawing the synbol for the
weapon ([Fi gure 5-15i.
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Figure 5-15. MK 19 synbol on range card.

c Show the location of the f|r|n% position by draw

8 a sketch of a nearby recognizab
e

e terrain feature.

| it and draw an arrow to the weapon synbol. Add
the di stance and azinmuth fromthe terrain feature to
the firing position (Figure 5-16).

T"K .

RQAD JUNCTION\_/

—

N\
%A\\\\\\
/1] 7 AR

()]

Figure 5-16. Distance and azinuth to terrain feature.
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(d) Draw lines fromthe weapon synbol to reflect the
left and right limts (Figure 5-17).

WooDs A
—

NGES A3
hd

Figure 5-17. Sector of fire.

§e) Nunber the planned target engagenent | ocations
romleft to right, and wite them on the range card
(Figure 5-18).

/—F\
LOCATION WHERE TARGET WILL FIRST COME WITHIN RANGE

-
ey

e U N
N N TR N
/ N0\ N\

/

Yons v 7t

L S~ NN

| e\ | |||

| {1 N i

Figure 5-18. Planned target engagenent areas.

5-18



FM 23-27

(f) Nunber the target reference points (TRPs) from
left to right, and wite them on the range card
(Figure 5-19

) TARGET REFERENCE POINT
/[///"ﬂ

L ¢

2
(o]
S
4
(2]
3
FO
3
é

2 I I I I O O

Figure 5-19. Target reference points.

(g) If. nolimting factors exist, the maxi num engage-
ment line curves and joins the left and right sector-

of -fire boundaries at the nmaxi rum engagenent ran e
(Figure 5-20). If Iimting factors exist, drawt

MAXIMUM ENGAGEMENT LINE
N

I

/ /#Qé&%z&\\\\\\

[ ~°”0~

Flgure 5- 20. NBX|nun1engagenEnt li ne.
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maxi num engagenent line in front of the limting ter-
rain features (Figure 5-21).

/ \
- n/%—m AN
T NIy

i / /“WL \\\

///////>(/D§\\\\\\
R~ CcotE T AT

I N i 0 55 ™1 -2 I I N O O B

Figure 5-21. Limting factors on naxi mum engagenent |ine.

(h) Fill in the marginal information at the top of
the card (Figure 5-22):

STANDARD RANGE CARD

For use of this form see FM 7-7J. The proponent agency is TRADOC

SQDJ_,, _
PLT 2 May be used for all types of direct fire weapons. MAGNETIC
co_A_ NORTH

Figure 5-22. Marginal information.

o Unit description--never show unit higher than
conpany | evel.

o Mgnetic north--orient the range card with the
terrain and find the direction of magnetic north
with a conpass. Draw a magnetic north arrow using
the straight edge of the conpass.

(i) Fill in the data section (Figure 5-23):

o Position identification--wite primary, alter-
nate, or secondary.

o Wapon--M 19, grenade nmachi ne gun.



o Date--wite the day and nonth.
POSITION IDENTIFICATION DATE
PR‘MARV EACH CIRCLE E,(lbUA’iSB,c
WEAPONMK 19 EACH C!
NO. 3'&5?&?3’6 ELEVATION | rRaNGE |ammo DESCRIPTION
|| 4200 pir |+140/35 | 20850 M4so
2 [L30 pf #160/35 | 1750 M430| RoAD
3 |R25 +/40/35 1600 |\M#30| CHURCH|TRP C-2
4 R100 p1 +150/10 7400 430 RoAD
REMARKS:

Figure 5-23. Data section information

o Each circle equals 294 neters--wite in the dis-
To find the

tance in neters between the circles.

di st ance,

maxi mum engagenent
tervals into the range.

i ne.

between circles (Figure 5-24).

2,212 nmeters =

7.5 Intervals

For ex

count the intervals fromthe weapon to the
D vi de the nunber
This gives the distance

anpl e:

294 nmeters between circles

of

294
7.6)2212 B

<

Figure 5-24. Determnation of

range the circles represent.

FM 23-27
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o Nunber-- starting with nunber 1, wite the numbers
as listed for TRPs and target engagenent |ocations.

o Direction/deflection--wite the mls fromthe
traversi ng bar and handwheel .

o Elevation--wite the elevation from the elevating
screw plate scale and the elevating handwheel

o Range--distance in neters fromthe weapon to the
TRP or target engagenent area.

o Amunition--wite the type of round issued for
the mssion.

o Description--list the nane of the object, for

exanple: road, windmll, or church. If the itemis
a TRP, list the TRP nunber al so.

Section Il. RANGE FI Rl NG

Range firing gives hands-on MK 19 firing experience to the
sol dier who has conpleted the Internedi ate Gunnery Test.
Use the procedures 1n this section to set up and conduct

range firing. Range firing includes zeroing procedures,
observation and adjustnent for fire, instructional firing,
and qualification firing.

5-5. DESCRI PTI ON

There are three types of ranges which may be used for MK 19
live fire training. Regardless of which range is used, the
MK 19 may be fired from either a tripod or a vehicle.

a. 40-mm G enade Machine Gun Range. This range is de-
signed for the conduct of individual firing exercises and

qualifications. Details about this range may be found in
FM 25-7

b. MK 19 Crew Gunnery Range. Wwen an MRC is not
available, a MK 19 range may be used. The MK 19 range
(Figure 5-25) is designed only for 40-nm nmachi ne gun
firing--individual, squad, or platoon exercises and
qualifications may be conducted on this range.
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Figure 5-25. Continued.

(1) The MK 19 target engagenent area should have uni -
formy level or upward-sloping terrain, wth targets
such as BMPs, thin-skinned vehicles, or disnounted
troops. The firing line has six positions, which are 50
neters apart. The control tower is 20 nmeters behind the
firing line so tower control personnel can observe the
entire firing line. The amunition point is at |east 75
neters behind the firing line, and 50 nmeters from all
weapons. The concurrent training area is at |east 100
neters fromthe firing line in an area that will not
interfere with range firing.

(2) The two types of targets on the range will be area
and point targets. Point targets include troop targets
with four or less silhouettes or BVMP targets at |ess
than 1,100 neters. Area targets include troop targets
with nmore than four silhouettes or BMPs at greater than
1,100 neters.



c. MPRC. The nultipurpose range conplex (MPRC) is the
range suggested for MK 19 |live fire training. It is used
to train nechani zed, notorized, conbat support, and conbat
service support units. The de3|% and traits of this tyﬁe
of range are described in FM 25-7. Only the M385 or the
MB18 practice round is used on this range.

5-6. OPERATI ON

Use range operation procedures any time live fire is con-

ducted on the range. These procedures are the same for all
range firing exercl ses.

a. Send gun crews to the bleachers. Brief them on range
setup, fire commands, and safety procedures. Explain
exerci se needs as defined by the unit commander, or as

they are to be done per the firing tables (Appendix .

b. Divide the crews into groups and assign each group a
firing point and an Al (assistant instructor). Ensure
they are directed to their firing points and are shown
thelir assigned sectors of fire. Have the Al's ensure that
all crews have the equi pnment needed to perform the task.

c. Conduct the exercise. For exanple: GUNNER, WHEN |
SAY BEG N, PLACE THE MK 19 | NTO OPERATI ON ON THE TRI POD
ORGANIC CARRIER) WTHIN M NUTES. ARE THERE ANY QUES-
|ONS? (PAUSE) BEGN. At the end of the given tine
period, direct: STOP. Als, CRITIQUE YOUR CR AND G VE
ME YOUR “UP" SIGNAL WHEN YOU HAVE FI NI SHED

5-7. COACHES

The instructor nmay arrange for a coach to be present at each
gun during followng prepartory training, exercises,
and instructional firing. Successful marksmanship training
depends greatly on the coaches. Wll-trained and well-re-
hearsed gunners or crew nenbers may be assigned as coaches.
The coaches- -

a. Require the gunner to inspect his gun and equi pnent.
b. Help the gunner place the gun on target.

Requi re the gunner to explain the exercise which he
s about to perform

-0

d. Observe the gunner's position, grip, and
mani pul ation during sinmulated firing.

FM 23-27
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5-8. FIRING

Firing the MK 19 is not hard. However, to be effective, the
gunner nust be able to skillfully manipulate the trigger and
T&E. The follow ng steps are sinple, but the gunner nust
remenber: to estimate the distance to the target, to set the
sights for the distance, to manipulate the T&E, to press the
trigger, and to fire a single round. (Since the MK 19 is a
fully automatic weapon, this can only be done by "popping"
the trigger once.) He nust spot the inpact of the first
round and adjust to the target before firing a second round.
If the inpact is in the target area, he should begin firing
three- to five-round bursts. This whole process can be done
in a matter of seconds, the |ongest part being the flight
time of the round. To fire the weapon:

a. Place the safety on FIRE

b. Endure the charger handles are in the forward and up-
ri ght position.

c. Place the hands on the control grips, and the thumb (s)
on the trigger.

d. Press the trigger to fire.

VARNI NG
THE FI RST BURST | S THE HARDEST TO CONTROL. ENSURE THAT
THE GUN' S RECO L DOES NOT CAUSE THE BARREL OF THE WEAPON
TO DROP. KEEP | T ELEVATED

5-9. ZERO NG PROCEDURES

Zeroin% is inmportant in gunnery of the MK 19 and is curcial
for hitting targets at ranges of 600 neters or nore. The

followng 1s the correct way to zero the MK 19 to the
gunner:

a. Loosen the range Elate screw. Move the |eaf sight
plate to the m dpoint between the two studs. Tighten the
range plate screw. Mwve the rear sight slide to the nmeter
mark that represents the distance to the target. For ex-
anple, nove to the 400-neter nmark to zero on a target

known to be 400 neters away. Set the wi ndage knob at the
zero index line.

b. Align the sights on the base of the target using the
T&E mechani sm
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c. Fire a single round and spot the inpact of the round.
If it is on target, fire another short burst to confirm
the zero. If the round is not on target, go on to the
next step.

d. To adjust for a round that is not on target, do the
fol | ow ng:

(1) If the round is short or long, adjust the elevation
knob. Estimate how short or long the round is. If the
round is short, use this estimate to adjust the el eva-
tion knob clockw se, which noves the sights up onto the
target. To adjust for a long round, turn the elevation
knob countercl ockwise to bring the sights dowmn to the
target. For exanple, if the rounds inpact 10 mls short,
adjust the elevation knob 10 mls up by turnig it
cl ockwi se. Realgn the sights and adjust the gun back on
target using the T&E before the next round is fired.

NOTES: 1. If the adjustnment was correct, the second round
should be on target. If so, fire the rest of the

rounds to confirm the zero. If not, repeat the
previous step.

2. If the inpacts are not observed, bold adjust
ments may be needed.

(2) If the round is to the right or left, adjust the
wi ndage knob. Estimate how far to the right or left the
sight needs to nove to bring the rounds on target. To
adjust to the right, turn the w ndage knob cl ockwi se; to
adjust to the left, turn it counterclockw se. For ex-
anple, if the rounds inpact 10 mls to the right, adjust
the sight 10 mls to the left by turning the w ndage
knob countercl ockwi se. Realign and adjust the sights
?ac% on target using the T&E before the next round is
i red.

(3) Once the zero is conpleted, align the range plate
scale at the exact range of the zero, and tighten it.

e. Point out errors and explain their effect.

5-10. OBSERVATI ON AND ADJUSTMENT FOR FI RE

Qbservati on and adj ustnent gives the soldier a chance to
practice adjustment of fire by observing trajectory and im
Eact or by re-laying often on the target using the sights.

ive fire training is held on the firing range after the
met hods are explained in the classroom

5-27
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a. Wien firing on targets, adjust by noving the burst
into the target. Base on the strike of the rounds,
adjust the nunber of clicks for elevation and direction
needed to nove the center of inpact onto the target. This
does not call for the use of sights. For exanple, fire at
a target 500 neters away; the rounds inpact 20 neters
short and 50 neters right. Use the T&E handwheel s, noving
the nuzzle left and up the proper nunber of clicks, to
mani pul ate the gun onto the target.

b. Another procedure is the adjusted aimng point nethod.
Use the sights and select an aimng point calculated to
%Iace the second burst on target. For exanple, fire at a

00-neter target; the rounds inpact 20 nmeters short and 10
meters right. Rapidly select another aimng point about
20 meters beyond and 10 nmeters to the left of the target,
lay on that aimng point, and fire.

5-11.LIVE FIRE

The live fire gunnery exercise train and qualify M 19
gunners. There are seven firing tables, four for practice

and three for qualification. See for the firing
tabl es. Sanple scorecards may be 4%%%3?%T§I§h£§:5:23.
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PRACTICE LIVE FIRE

NAME SSAN UNIT DATE RANGE | LANE
2Z/Z- l
TS neir A . NN 19 DL .. AT | 18 A2l OO \ M7 1N -
KOANE , CAKTY VU =197 N £STINF | IDAUGCOD /TR 1T | &~
TABLE | TABLE 3
RANGE | TIME RANGE | TIME
RD| (M) | (SEC)| HIT| MISS | SCORR| POINTS RD| (M) | (SEC)| HIT| MISS | SCORE| POINTS
4 400 1M | 4\ 400\ /IMN |
g (/00 |LMIN| 8| 800 5% |/
8 /500 1ZMIM| 6| 60057% |/
6 | 900 [$5%5& | 8| /00 [zmm v
TOTAL | 4 ToTAL | 3 | |
TABLE 2 TABLE 4
RANGE | TIME RANGE| TIME
RD| (M) | (SEC)| HIT| MISS | SCORE| POINTS ro| () | (sEC)| HIT| MISS |SCORE| POINTS
4| 600 |/M/IN v 6| 600 |/MIN| /
11100 12MIM) / 8\ goo lzml\ /
0| woo §5% v 4 800 [2Mi| ./
B li500 | 2MIN| / ToTAL | B
Iz} //00 “> AAsan \'/
/1~ 27
600 v
ToraL | 3| 3 ~
EESGE;ié;’ C:;?4&2égknza_
1
by ————— -
: QUALIFICATION SCORES AND RATING:
4 DISTINGUISHED (]
5 QUALIFIED EZI”
s UNQUALIFIED []
7

FIRER'S QUALIFICATION SCORE

Figure 5-26. Sanple of firing table scorecards.
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QUALIFICATION LIVE FIRE
NAME SSAN UNIT DATE RANGE | LANE
2/2- C
Tonnsir L am.: NN_-122 VTa.. 74 1@ Annr Q2 VMV 1@ | D
KOANE , GARY QU TTELFT BN LT INFIJOAUWGOU [IINIT7 | A
TABLE 5
RANGE| TIME
RD| (M) | (SEC)| HIT| MISS | SCORE| POINTS
4| 400\ JMIN | v
4| 600 |/MIN |
81//00 \ZMIN | v
7. s aa | 2MIN s
0| 000 |8h¢hc | vV
8 /500 (ZMIR| v
1211190 | 3 pu| L
LNN /
ooV [v4
7
TABLE 6 TABLE 7
RANGE| TIME RANGE | TIME
RD| (M) | (SEC)| HIT| MISS | SCORE| POINTS RD| (M) | (SEC)| HIT| MISS | SCORE| POINTS
4| 400\/MIN |/ o | 400 (/M | v
8 | goo |y5ua |V 8 |e00 ZMIN|V ]
6| 600 |55 |V 8 | 800 |ZM/N v
8 (/100 |2MW| v 2 |
.ql,
_ﬁé%%
TABLE | SCORE | POINTS SCORER'S SIGNAT
1
§ QUALIFICATION SCORES AND RATING:
4 DISTINGUISHED 3%
s | 7 QUALIFIED []
6 ‘ UNQUALIFIED []
7 2 /
__ VAR B e D 7
PIRER'S QUALIFICATION SCORE LLT Waliq L. Tovzer
OFFICER'S SIGNATURE
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CHAPTER 6
TECHNIQUES OF FIRE

Firing techniques allow the gunner to deliver controlled

effective fire on target. Direct lay is the nost effective
technique that may be used with the MK 19. The five funda-
mentals of fire are:

o Characteristics and classes of fire.
o Range determ nation.
o Application of fire.
o Degraded conditions.
o Predetermned fires.

Section |. CHARACTERI STICS AND CLASSES OF FIRE

Qinners nust understand the actions and effects of the MK 19
to effectively enploy it. This section discusses character-
istics and classes of fire.

6-1. CHARACTERI STICS OF FIRE

The followi ng are definitions of the characteristics of fire
which wll be discussed in this section:

a. Trajectory. This is the path of the projectile in
flight. The path is curved due to gravity and el evation
of the sights. The trajectory increases as the sights are
elevated for far targets.

b. Line of Sight. This is an imaginary line fromthe gun
to the target, as seen through properly adjusted sights.

c. Odinate. This is the vertical distance that occurs
anywhere between the line of sight and the trajectory.

d. Maximum Ordinate. This is the highest point of tra-
jectory, at which the vertical distance between the tra-
jectory and line of sight is greatest.

e. Danger Space. This is the area in which the inpact of
the round or the dispersal of shrapnel causes injuries to
personnel or destruction of the target.

f. Dead Space. This is the area(s) in which personnel or

targets are safe fromthe gun’s fire. Dead spaces can be,
for exanple, ditches, depressions, or ravines.

6-1
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?. Cone of Fire. This is the dispersion of the rounds as
hey | eave the gun.

h.Beaten Zone. This is the area in which the cone of
fire strikes the ground or target. Terrain slope and

r?n e to the target affect the beaten zone. If the cone
0

ire falls on upward-sloping ground, the beaten zone is
short ened,

_ and vice versa. As range increases, the beaten
zone is shortened and w dened.

i. Center of Inpact. This is where the heaviest concen-
tration of fire inpacts.

6-2. CLASSES OF FIRE

There are three ways in which fire is classified.

a. Respect to the Gound. Normally, this neans either
ing or grazing fire. However, since ?ra2|ng fire is
not practical for use with the MK 19, only plunging fire
wi || be considered. Plunging fire strikes the target from

a high angle and confines the danger space to the beaten
zone. For exanple, when fired fromthe top of a hill,
projectiles follow an arcing trajectory and land in the
val |l ey. Though there are many forns of plunging fire,
this is the nost often used (Figure 6-1).

e ———

Figure 6-1. Plunging fire.
6-2



b. Respect to the Target. This class of fire is divided
into four types of fire (Figure 6-2)

(1) Erontal. This type of fire is delivered against a
target’s front, with the target nmoving toward the firing
position.

(2) Elanking. This type is delivered against the flank
of the target.

(3) Qolique. This is fire directed at a target noving
at aﬁy angle other than directly toward or perpendicular
to the gun.

(4) Enfilade. This type of fire occurs when the |ong
axi s of the beaten zone coincides with the Ion? axi s of
the target. Enfilade fire may be frontal or flanking,
dependi ng on which way the target is facing. For exam
ple, frontal enfilade occurs iIf the MK 19 is in the
m ddle of a road and the target is approaching on the
sane road. Flanking enfilade occurs if the target is
nmoving either way, left or right, yet is still in a long
axis configuration away fromthe MK 19 .

FM 23-27
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ENFILADE ENFILADE
(FLANKING) (FRONTAL)
Figure 6-2. Classes of fire with respect
to the target.
c. Respect to the MK 19. This includes six ways in which

fi

6-4

re may be manipul ated (Figure 6-3].

(1) Eixed. This is fire delivered against a target
wi th one aim point, which concentrates the beaten zone.

(2) Traversing. This is fire nmoved fromleft to right
or right to left, with no range change. It nmay be used
against frontal or flanking targets.

(3) Searching. This is fire directed against a deep
changes are not. Searching fire is used against
enfilade targets.

(4) Traversing and searching. This is a combination of
traversing and searching fires used agai nst a target

with depth and width (nost likely an oblique target).

(5) Swinging traverse. This fire is slightly different
fromtraversing and searching. Although it is delivered
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against a wide target, with major changes in direction,
no el evation changes are nmade. To deliver fire using a
sW nging traverse, the gunner releases the traversing
slide lock, allowing the gun to travel freely across the

traversing bar.

(6) Free qun. This is fire delivered with the T&E
renmoved, when quick changes in direction and depth are
needed to fire on noving targets.

=

w'l \
\\\|~l", \\\': (Y ,,I
! I Wy, ‘gL,
y’ ] \g \ \\ ‘I,
L Y i"
FIXED TRAVERSE SEARCH TRAVERSE \\"\'yl'
AND SEARCH ¥
SWINGING
TRAVERSE

FREE GUN

Figure 6-3. Classes of fire with respect to the MK 19.

Section Il. RANGE DETERM NATI ON

Range determination is the process of finding the distance
bet ween the gunner’s position and his target. The gunner's
ability to engage a target effectively depends on determn-
ing the correct range to the target.

6-3. MEASUREMENT BY VI SUAL ESTI MATI ON

Range is often determned by this nmethod. There are two
ways to estimate range visually.

6-5
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a. Using the 100-neter unit-of-neasure nmethod, visualize
100 nmeters on the ground (this takes practice) and deter-
m ne how many units of 100 nmeters there are to the target
(Figure 6-4). For targets nore than 500 neters (5 units)
away, pick a point about halfway, estimate the range to
that point, and double it (Figure 6-5).

Mty : )
"’,,,W\‘QS,.-, ' U ;

Flgure 6- 4. Appl|cat|on of the 100-neter unit-of-neasure

method for ranges up to 500 neters.
%’ P

HALFWAY
POINT Ly%
ggy'iwy /«\ | ,/;——-

T L

W@% l.llu;M//&; DTN

-

Figure 6-5. ﬁrpllcatlon of the 100-neter unit-of-neasure
method for ranges greater than 500 neters.
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b. Use the appearance-of-objects nethod, which is fairly

reliabl e,

f erent

Consi der

the factors Iin

to determne range (this also takes practice).

Menorize the sizes and shapes of famliar ob?ects at dif-

r anges.

affect the appearance of objects.

, Which

FACTORS
AFFECTI NG FACTORS CAUSI NG FACTORS CAUSI NG
RANGE UNDERESTI MATI ON OVERESTI MATI ON
ESTI MATI ON OF _RANGE OF _RANGE
The clarity When nost of the Wen only a small part
of outline target is visible of the target can be
and details and a clear out- seen or the target is
of the line can be seen. small in relation to
target. its surroundings.
Nat ur e of VWien | ooki ng Wien | ooking across a
terrain or across a depres- depression that is

position of
t he
observer.

Li ght and
at mosphere.

sion that is
nostly hidden from
Vi ew,

Wien | ooki ng down-
ward from high
ground.

When | ooki ng down
a straight, open
road or along a
railroad.

When Iookin? over
a

uni form surfaces
li ke water, snow,
desert, or grain
fields.

In bright |ight or

when the sun is
shining from
behi nd t he
observer.

totally visible.

When | ooking from | ow
ground toward high
ground.

Wen vision is narrowy
confined as in streets,
draws, or forest

trails.

I'n poor light such as
dawn and dusk: in rain,
snow, fog; or when the
sun is in the
observer’s eyes.

6-7
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FACTORS
AFFECTI NG FACTORS CAUSI NG FACTORS CAUSI NG
RANGE UNDERESTI MATI ON OVERESTI MATI ON
ESTI MATI ON OF _RANGE OF RANGE

Wen the target is Wen the target blends
In sharp contrast into the background or
with the back- terrain.

ground or is

Si I houet t ed

because of its

si ze, shape, or

col or.

Wen seen in the
clear air of high
al titudes.

6-8

Table 6-1. Factors affecting visual range estinmation.
6-4. MEASUREMENT FROM A NMAP

Anot her way range may be determned is by using a mlitary
map. The gunner |ocates his positionand the target's
F05|t|on on the map. He nesures the distance and uses the
egend scale at the bottom of the map to find the range.

6-5. MEASUREMENT BY PACI NG

When using this nethod, the |eader ensures there is no
i medi ate danger to the gun's crew. The crew sets up its
position, and the gunner selects the target. The assistant
gunner wal ks to the target in a straight line, counting the
nunber of paces it takes to reach the target. As the dis-
tance is paced off, the gunner can determ ne dead space
(when the assistant gunner’s Dbelt goes below the line of the
gunner’s sight).

6- 6. MEASUREMENT USI NG Bl NOCULARS

Bi nocul ars can be used to determ ne range. The recently
adopted ML9 bi nocul ar, unlike other nodels, is a |ight-
wei ght, conpact instrunent intended for use in general fireld
observation and fire direction. The binocular's left tele-
scope includes horizontal and vertical retitles graduated in




10-m | increnments (Figure 6-6). Wen using binoculars to
determ ne range, the soldier nust understand the ml rela-
tion (Figure 6-7).

|

\
/

Jaseyyl
/

N\
\
u |
\ T )

/
-H
N\

Figure 6-6. ML9 binocular reticle.

a. The mlI(m is the unit of angular measurenent used in
adjusting fire. Acircle has 6,400 mls. At a distance
of 1,000 neters, an object 1 neter wide neasures 1 ml.
Change mls to neters by nultiﬁlying the nunber of mls
times the range (distance) in thousands of neters. Cbtain
the unknown width or range to an object (Figure 6-7) using
a simlar nethod.

v

a—t.

m IS THE ANGULAR WIDTH OF THE OBJECT IN
MILS.

IS THE WIDTH OF THE OBJECT IN METERS.

IS THE RANGE OR DISTANCE IN THOUSANDS
OF METERS. W

(FORMULA: m + ? )

L

Figure 6-7. MI relation.
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b. The m| relation, as shown in [Figure 6-7, is ® =_W ;

R

when g is the angular wwdth of the object in mls, Wis
the width of the object in nmeters, and Ris the range or
di stance in thousands of meters.

C.

(1) To find Wdth when the known Range is 4,000 neters
and the object is 15 wide, multiply (Rxp) 4 (range
in thousands) tinmes 15 (mls). The answer 1s 60
(nmeters), or 4 x 15 = 60 neters.

R (in thousands) x @
4 x 15
60

===
nonon

(2) To find Range when the known Wdth in neters
(between two bursts or two objects) is 60 and the angu-
| ar nmeasurenent for the sane width, when neasured wth
bi noculars, is known to be 15 mls, divide (W+ m 60

(nmeters) by 15 (mls). The answer is 4 (thousand
meters).

R =W
il
R = 60
15
R = 4 (in thousands)

(3) To find @ when the known Wdth in neters between a
reference point and the target is 60 neters and the
known Range to the target is 4,000 neters, dividew +
R) 60 (neters) by 4 (range in thousands) and the answer
Is 15 (mls) or 6¢ «+ 4 = 15 mils.

o W=

& ol
(S, 00 3 LS

The observer uses the m| relatin in conputing direc-

tion shifts as indicated in [ELgure 6-8]



TARGET BURSTS A0
. & op

Figure 6-8. Conputation of direction shift.

6- 7. NMEASUREMENT USING AN/GVS- LASER RANGE FINDER

The hand-held AN GVS-5 |aser range finder provides observers
and small unit leaders the ability to nmore accurately deter-
mne range to targets and other known points. This range
finder allows first-round fire for effect, which results iIn
i ncreased eneny casualties and saves amunition. Friendly
units can use the range finder to precisely |ocate them
selves using intersection and nodified resection techniques.
The range finder aids in the determ nation of sector depth,
range to suspected eneny |ocations, distance to targets
al ong avenues of approach, and information for overl apping
fires. When an ANGVS-5 is available, it should be used to
construct range cards. Information about placing the
AN GVS-5 into action can be found in TM 11-5860-201- 30.

6- 8. MEASUREMENT BY FI RI NG

The gunner can determ ne range by firing a zeroed M 19.
The gunner fires a burst and uses the T&E nechanism to
“wal kK" the rounds on target. The gunner sets and reads the

FM 23-27
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and notes the range. This neasurenent

sights on the target,
situations.

method is used frequently in combat

6-9. MEASUREMENT BY LATERAL DI STANCE

The gunner can use the four-finger nethod to find distance.
He nmeasures the distance fromone point to another with tre
pal m

T&E mechanism He extends his armtoward the target,

out, el bow | ocked, one eye closed, and index finger raised
(Figure 6-9). He sights along the edge of the finger,
adding extra fingers to fill in the space gthe_average
finger is 30 mls wde). One finger equals 30 mls, two
equal 70 mls, three equal 100 mls (Figure 6-10).
- i
) (
A A
\ 4/ \ 4
=
30 MILS 70 MILS
o &
X \ 4
7 N\ L—
100 MILS 1256 MILS
Figure 6-9. Hand-and-finger value estimtes.
HILL 906
\

Figure 6-10. Use of fingers to nmeasure deviation



Section I11. APPLICATION OF FIRE

This section includes informati on about MK 19 fire control

and target engagenent. Fire control includes all operations
connected with the preparation and application of fire to a
target.

6-10. FI RE CONTROL

To correctly exercise fire control, the gunner nust be able
to open fire at the instant desird; to adjust fire on the
target; to requlate the rate of fire; to shift fire from one
target to another; and to cease fire. Failure to exercise
correct fire control results in danger to friendly troops,
| oss of surprise, premature disclosure of position, msuse
of fire on uninportant targets, loss of time in securing
adj ustnments, and waste of amunition. The nmain factors to
consider for effective fire control are:

a. Sector of Fire. This is an area of terrain that an
assigned unit will cover. It has specific, designated
boundaries. Sectors of fire vary in size but are general -
I% limted areas that can be engaged w thout novenment of
the tripod.

b. Rate of Fire. Surprise and shock effect nmay be ob-
tained by firing all MK 19s at the sane tinme, using the
rapid rate for at least the first few bursts. EngaPe
fleeing targets as soon as possible, and with all avail-
able fire. Use the rapid rate for the initial delivery of
fire to make adjustnent of fire easier. Al so, whenever
the rate of fire is not stated, use the rapid rate. In
all cases, unless otherwise ordered, fire the first few
bursts at the rapid rate; thereafter, use the prescribed
rate.

c. Adjustnent of Fire. Adjustnments may be nade before or
after firing.

FM 23-27

(1) Initial adjustnent. Set the sights on the range to
the target, lay on the target, fire an ainmed burst, and

observe the inpact. Wen the initial burst is correct

continue to fire (manipulating if necessary) until the
target is covered. Wen the initial burst Is not cor-
rect, determne from the inpact the amobunt of traverse
and search required to place the next burst on the
target. Manipulate the gun with the T&E handwheels
maki ng | arge range corrections by resetting the sights

and re-laying on the target.

6-13
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(2) Subsequent correction and adjustnent. Cbservation
and adjustnent of fire is the nost inportant elenent of
fire control. It is continuous throughout the action

The gunner is trained to observe and adjust fire wthout
command and to check the lay of the gun frequently. The
gunner is also trained to foresee the action of the
eneny after fire is open,and to shift fire to cover any
changes in the formation or location of the target. If
the gunner fails to do these things, the | eader pronptly
corrects him by announcing or signaling subsequent fire
commands. This responsibility to adjust fire continues
up through the chain of command. en subsequent fire
commands are issued, the gunner nakes the required
adj ustnents. Wien the gun is fired from the tripod
nmount, subsequent commands are given as adjustnents to
the elevation or deflection at which the last burst was
fired. The adjustnents are given in mls and are
announced or signaled as: ADD, DROP, RIGHT, or LEFT so
many mls. Changes in deflections and elevation such as
RIGAT 2 or ADD 5 are made with the T&E handwheel s.

6-11. FI RE COMVANDS

Fire comuands are the neans by which | eaders control fires.
Afire coonmand is a set of instructions, given in a pre-
scribed format, that enables the gun crew to properly engage
the desired targets. There are two types of fire commands- -
initial and subsequent. Initial fire conmmands are used for
engagenent of targets and the shifting of fire to new
targets. Subsequent fire commands are used to adjust fire,
change the rate of fire, and cease fire. The expl anation
bel ow i s based on two gun crews. A good fire conmmand is
brief and clear, and in the proper sequence. It is given
clearly at a rate that is easily understood by the gunner.
@Qunners repeat each element to ensure understanding. It is
unlikely for a conplete initial fire conmand to be issued
during a fire fight. The |eader determ nes which el enents
of a fire command are obvious to the gunners and which
el ements nust be given to them Sone targets nmay be engaged
wth only the alert, range, and conmand to fire. For
exanpl e: FIRE M SSI O\, SEVEN HUNDRED, FIRE. The procedures
outli1ned bel ow are used to accustom gunners to issuing and
executing instructions in a |logical sequence. The use of
conplete fire commands in training prepares the gunners to
receive fragnmentary fire commands in conbat.

a. Initial Fire Command. This contains the follow ng
el enent s

ALERT.
DI RECTI ON (as needed).



DESCRI PTI ON (as needed).
RANGE.
ASSI GNMVENT/ METHCOD (di vi si on, mani pul ation, rate; al

only as needed).
CONTRAL.

(1) Alert. The alert is the first elenent of the
initial fire conmand. Its purpose is to choose the gun
crews and ready themto recelve and execute the fire
command. FIRE M SSION is announced for all targets
When two or nore guns are to fire, the |eader announces,
FIRE MSSION. If only one gun is to fire, then NUMBER 1
(2) FI RE MI SSI ON I S given. Wh e n
alert all guns, but only wants one gun to fire, the
announcenent is FIRE M SSION, NUMBER 1 (2).

(2) Direction. There are several ways to designate
target direction:

(a) Oral. Wen the target is not obvious, the |eader
nmust tell the gunners where to |ook. The |eader gives
direction as FRONT, RIGHT FRONT, LEFT FLANK, and so
on. The leader may identify an indistinct terrain
the use of a reference point. The selected RP,
announced as REFERENCE, nust be a distinctive terrain
feature or object in or near the target area. The

wor d t?RGET precedes the target description when an RP
s used.

o Wien the RPis within the target area, the |eader
may describe the target as extending so many mls,
meters, or fingers fromthat point. He announces
range to the RP. Exanples of direction, if the RPs
are within the target area:

REFERENCE: BUNKER, FIVE ZERO ZERQ,

TAER&;: TROOPS EXTENDI NG RI GHT TWD FI VE, LEFT TWO

o |f the selected RP is outside the target area,
the | eader announces the range to the target:

REFERENCE: LONE TREE.

TARGET: MACH NE GUN | N EDGE OF WOODS; FI VE ZERO
ZERQ,

o The |eader nmay get the direction to a target that
IS not obvious by selecting an obvious feature and,

by nam ng successive RPs, |eading the gunner to the
target step by step.

FM 23-27
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REFERENCE: RED- ROOFED HOUSE, RI GHT OF HOUSE
HEDCE, CENTER OF HEDGE, GATE, ABOVE GATE
TARGET:  MACHI NE GUN.

o For a tripod-mounted MK 19, the interval between
the reference and the target is neasured by |aying
the gun on the RP and mani pul ating the gun a given
nunber of mls to the target.

(b) Firing a MK 19. Pointing out an obscure target
by firing a MK 19 is sinple, fast, and accurate.
However, 1t may cause |oss of surprise or premature
di scl osure of the un's position. The | eader
announces the general direction of fire, if it is not
obvi ous; lays one gun on the target, commands WATCH MY
BURSTS, and fires one or nore on the target. The
| eader conpletes the designation orally using the
target’s mdpoint or extrenes: R GHT FLANK, M DPO NT
or NEAR END. Firing rifle tracers at the target makes
it easier for the gunners to find.

(c) Laying a MK 19. Laying the gun on a target is a
sinmpl e and accurate nethod that does not sacrifice
surprise. The | eader goes to each gun, lays it on the
target, and has the gunners check the lay. The
gunners open fire sinultaneously on conmand.

(3) Description. The leader gives a brief target
description to informthe gunners of the nature of the
target. Exanple of target descriptions include:
TROOPS, which refers to any disnmounted eneny personnel;
MACHI NE GUN, which refers to any automatic gun; TANK
which refers to any arnored vehicle. If several targets
are in view, the |eader may describe the target or part
of a target to be engaged as LEADI NG TRUCK, RIGHT
BU LDING FAR END, HALTED CCLUWN, and so on. If the
target is obvious, no description is necessary.

(4) Range. This elenment follows the target descrip-
tion. The | eader announces it in even digits, hundreds

or thousands. For exanple: FOUR FIVE ZERO THREE
HUNDRED, ONE ONE HUNDRED;, ONE THOUSAND.

(5) Assignnent/nethod. This elenent is used only when
specific assignments are required to divide or subdivide
the target, assign class of fire, or announce a rate of
fire.

(a)Division (or subdivision). The |eader gives this
elenent only when it is required (see|paragraph 6-12).
Division may be announced as follows:




NUMBER 1 RI GHT HALF, NUMBER 2 LEFT HALF
NUMBER 1 HT TWO- THI RDS, NUMBER 2 LEFT TWO- THI RDS
NUMBER 1 RIGHT TWO- THI RDS, NUMBER 2 LEFT ONE- TH RD

(b) Manipul ation. The | eader gives this elenment to
prescribe the class of fire with respect to the gun,

and gives it only if the required manipulation is not
obvious. For exanpl e:

FI XED.

TRAVERSE

SEARCH.

TRAVERSE AND SEARCH
SW NG NG TRAVERSE.

(c)Rate. The greatest effect results from having
two guns open fire at the rapid rate, at the sane
time. Regardl ess of the rate announced, gunners open
and adjust fire at the rapid rate, and use the
announced rate--sustained, rapid, or cyclic--there-
after. Size of target, &%pe of target, and anmunition
supply are the factors Ich influence selection of a
rate "of fire. Rates of fire are distinguished as

fol | ows:

o Sustained. This rate of fire is measured in
rounds per mnute and is the rate at which a MK 19
may be fired indefinitely wthout damage from
overheating. The |eader announces, SUSTAI NED

o Rapid. This rate is neasured in rounds per
mnute and is the rate at which a MK 19 may be fired
for a limted time wthout danger of overheatin%.
The rapid rate permts a high volune of fire to be
delivered for a short, set tinme. Gunners wll use
the rapid rate unless another rate is announced.

o Cyclic. This is the rate at which a MK 19 can be
fired, for alimted time ONLY, at the fastest rate
the gun will fire. This rate may be used when the
target or area needs the greatest possible suppres-
sion. The |eader announces, CYCLIC

(6) Control. The | eader uses this elenent to give the
command to open fire. For imedi ate engagenent of the
target, the |eader gives the conmand FIRE or the arm
and- hand signal to fire without pause. Fire is often
wi thheld for surprise and effect, and both guns open
fire at the same tine. To ensure this, the |eader na¥
preface the command or signal to fire with the words, A

6-17
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MY COMVAND or ON MY SIGNAL. When the gunners are ready

to eng%%§ the target, they report UP or announce NUMBER
1 (2) , READY, and the |eader gives the command or
signal to fire.

b. Subsequent Fire Commands. The | eader uses these to
repeat or correct a fire conmand, to adjust fire, to cease
or commence fire, or to termnate the alert. The defl ec-
tion correction nust always be given first.

o Repeat fire command. If the gunner fails to
understand any el enment of the fire conmmand, a repetition

of the elenment nmay be requested by announcing the
m sunderstood element with rising inflection to denote a

guestion. Wen repeating any portion of the fire
command, the leader will preface it with the words, THE
COWAND WAS

o Correct fire conmand. The |eader changes or corrects
a portion of the fire command by announci ng CORRECTI ON
and giving the command. For exanple, to change an
i ncorrect range command of 500 meters to 600 neters, the
command is CORRECTI ON, SI X HUNDRED

o Adjust fire. The | eader adjusts fire if the initial
burst was not on target. The |eader does this by
announcing the direction and el evation needed to get on he
target: ADD 100, RIGHT 20; or DROP 200, LEFT 50.

o Cease and commence fire. CEASE FIRE is announced if
the |eader wishes to interrupt fire for any reason
This type of subsequent fire command informs the MK 19

crew that it will remain _on the alert and that nore
instructions wll follow Firing is renewed by announc-

I ng a subsequent fire command or by announci ng a new

fire command. Firin%Eis resuned with the same data by
using the command FIRE.

o Termnate the alert. To allow the MK 19 crew to
rel ax between fire mssions, the termnation of the
alert is announced as CEASE FIRING END OF M SSI ON

6-12. TARCET ENGAGEMENT

The method chosen depends on terrain, target presentation
type of target, and tactical situation.

a. Distribution of Fire. To be effective, fire must be
distributed over an entire target. Inproper distribution
results in gaps between beaten zones and all ows sone of
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the eneny to escape or to use guns w thout effective
opposi tion.

(1) Factors affecting distribution of fire. No fix
rule can be given as to the wdest target that a single
MK 19 may effectively engage. ldeally, the target
shoul d be no nore than 100 mls wde. The traversing
screw on the T&E nechanismlimts the gun's traverse
unl ess the traversing slide lock |ever is unlocked.
Wder targets require nore traversing tinme, which
prevents the gunner from placing a continuous vol unme of
fire on the whole target. The engagenent of a w de
target by a single MK 19 requires excessive anmunition

(2) The fire unit. This consists of a pair of M 19s.
| f possible, at [east two guns should be assigned to the
sane m ssion, although sonmetinmes a single 19 may be
effective. The assignment of a pair to a single mssion
ensures continuous fire in case either gun is put out of
action. Two guns can provide a great volunme of fire on
the target, and can reduce the tinme require to cover
It.

(3) Mani pul ation of the tripod-nmounted MK 19. Tra-
versing fire 1s noved 1n 5-mT 1ncrenents. The M 19s
are fired after each mani pulation to ensure the beaten
zone overlap. Searching fire is often used on |evel or
evenly sl oping ground. When the ground is irregular,
however, the anount of search to apply between bursts in
order to ensure overlap of the beaten zones is deter-
m ned by observation.

b. Engagenent of Point Target. Any target no larger than
the beaten zone is a point target, and is engaged by fixed
fire. The command is FI XED. 19 crews are trained to
fol l ow any novenent or change in formati on made by the
eneny after the initial burst of fire. An exanple of a
fire command for a point target is as follows:

FIRE M SSI ON
FRONT.

MACH NE GUN.
SI' X' HUNDRED.
FI XED.

RAPI D.

FI RE.

c. Engagenent of Linear Target. There are several ways
to engage a linear target. THe nmethod used is chosen
based on the nunmber of 19s avail abl e and whet her or not
the entire target is visible to the gunner.

FM 23-27
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(1) Li near engagenent--one MK 19. A single MK 19
engages the target the sane as either one of a pair.
The 19 is lard just outside either flank (or on a
reference point within the target area) and the gunner
adjusts fire on the flank (or point). The gunner
traverses back and forth across the entire area until
told to cease firing. The |eader nmay designate where he
wants initial fire. For exanple, if he directs a single
gunner to engage a target with wdth:

FIRE M SSI ON.

FRONT.

TROOPS EXTENDI NG FROM DEAD TREE RI GHT 20 MLS.
FI VE HUNDRED.

TRAVERSE.

RAPI D.

AT MY COVIVAND.

FIRE (given after the gunners announce UP.)

(2) Linear engagenment--two MK 19s. A |inear target nmay
be engaged two ways when a palr of MK 19s is used,
depending on the width of the target in mls. For
either method to be used, the target nust be |ess than
the length of the beaten zone in depth.

(a) Target 100 mls or less in width. the nornal
traversing nmethod is used in this case. Each MK 19
delivers the initial burst of fire on its correspond-
ing flank of the target. Fire is adjusted on that
point. Each MK 19 is traversed across the target to
the other flank, covering the entirﬁ target, uq{il t he
gunners are told to cease firing (Figure 6-11). The
command for this type of fire is TRAVERSE. An exanple
of a fire commuand used for this situation foll ows:

FIRE M SSI ON.

RI GHT FRONT.

TROOPS, EXTENDI NG FROM DEAD TREE RI GHT TO
CLEARI NG

SEVEN FI VE ZERO.

TRAVERSE.

RAPI D.

AT MY S| GNAL.

FIRE (given after the gunner announces UP).
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Figure 6-11. Traversing nethod, pair of M 19s, targets
100 mls or less in width, both flanks visible.

(b) Target nore than 100 mls in width. In this
case, the leader assigns part of the target to each
MK 19 (Figure 6-12). One part may be smaller than the
other to ensure It receives a heavier concentration of
fire. Each gun fires an initial burst on its respec-
tive flank, and covers its assigned part of the target

as described in (a). An exanple of a fire conmmand
foll ows:

FIRE M SSI ON

Rl GHT FRONT.

TROOPS, EXTENDI NG FROM DEAD TREE RI GHT TO
CLEARI NG, ROW

El GHT HUNDRED.

NUMBER 1, RI GHT ONE-THI RD; NUMBER 2, LEFT
TWO- THI RDS.

TRAVERSE

RAPI D.

AT MY COMMAND

FIRE (given after the gunners announce UP).
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Figure 6-12. Traversing nethod, pair of M 19s,

t ar get
nore than 100 mls in wdth.

(3) Linear engagenent--four MK 19s. Four guns nay be
needed to concentrate a heavy volune of fire into a w de
target area. Methods used are simlar to the ones
described for a pair of MK 19s. The width of the target

in dm | s determ nes which type of |inear engagenent is
use
(a) Target 100 to 200 mls in wdth:
o Each pair of M 19s engages the whole target

(Figure 6-13).
< H .
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Figure 6-13. Four MK 19s, target 100 to 200 mls in w dth.
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o Each pair of M 19s engages half the target
(Figure 6-14).

Figure 6-14. Pair of MK 19s engagi ng each hal f
of a target 100 to 200 mls in wdth.

(b) Target greater than 200 mls in width. The
| eader may assign part of the target to each gun in
this case. The target may be divided in half for each

fire unit or in four parts, one for each MK 19 (Figure
6-15) .

NO.4 NO.3 NO.2 NO.1

Figure 6-15. Four MK 19s, each pair engaging part
of target with extrene wdth.

(4) Linear engagenent--flanks of target not identifi-
able. The target may be |ocated by firing tracers from
an observer’s gun; by laying MK 19s, or by using a
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reference point. The RP may be in or near the target
area.

(a) Wwen an RP is outside the target area, the |eader
may direct the gunner to it by announcing the interval
(right or left--long or short) between the RP and the
target. Wth the MK 19 on a tripod nount, the gunner
neasures the interval right or left between the RP and
the flank of the target by laying on the RP, with the
sights set at the range to the target, and then
shifting the MK 19 the designated nunber of mls. The
interval long or short may be neasured in mls using
the conputed search method, or it nmay be estinated in
neters. Wien the gunners lay each MK 19 on its
respective flank, they adjust fire and engage the
tar get

(b) Wen an RPis in the target area, the |eader nay
Identify the flanks of an obscure target as extending
so many mls fromthe RP. In this case, gunners use
t he smnqglng traverse: each MK 19 is laid on the
announced RP (initial aimng point); adjusted for
fire; and traversed the given distance to its corre-
spondi d back, firing after each mani pul a-
tion ). Each gunner continues traversing
back and forth across the entire target until told to
cease firing. Each gunner stops firing while tra-
versing past the RP. Exanples of fire comrands that
may be used follow

o The |eader designates the target by firing one
gun:

FI RE M SSI ON

LEFT FLANK

WATCH MY BURSTS (OR TRACERS).

(Lays and fires MK 19 at left flank)
LEFT FLANK.

(Lays and fires MK 19 at right flank)
RI GHT FLANK

TROOPS

NI NE HUNDRED.

TRAVERSE

RAPI D.

AT My COVIVAND.

FIRE (given after gunners announce UP).

o The |eader designates the target by using a
reference point outside the target area (MK 19s on
tripod nmounts):
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FI RE M SSI ON.

RI GHT FRONT.

REFERENCE: DEAD TREE.

RI GHT SI X ZERO M LS; DROP THREE FI VE ZERO
NETE%% (or drop so many mls, if using conputed
search).

TAﬁGII_E;': TROOPS EXTENDI NG RI GHT FI VE ZERO

SI X HUNDRED.

TRAVERSE.

RAPI D.

AT MY COVIVAND.

FIRE (given after the gunners announce UP).
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Figure 6-16. Two MK 19s, deep enfilade target,
ends not visible.

The | eader designates the target by using a

reference point within the target area (MK 19s on
tripod nounts):

FI RE M SSI ON.

FRONT.

REFERENCE: LONE TREE.

TARGET: TROOPS EXTENDI NG Rl GHT TWO ZERO
MLS, LEFT, ZERO MLS.

SEVEN HUNDRED.

TRAVERSE.

RAPI D.
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AT MY COMVAND.
FIRE (given after the gunners announce UP).

(5) Linear engagenent--swi ning traverse. As previous
'y described, a single gun uses this nethod agai nst
massed or rapidly nmoving targets at short ranges. The

| eader’s fire command for a swinging traverse nay be,
for exanple:

FI RE M SSI ON

LEFT FRONT.
TRUCKS .

SW NG NG TRAVERSE.
FI RE.

d. Engagenent of Deep Targets Using Searching Fire.
There are several ways for |leaders to use two guns to
engage a stationary deep target, depending on whether the
ends of the target are visible to the gunner. If the
target location is unknown, the conputed search nmethod may
be used to engage the target. A deep target that is

stationary or that has limted nobility nmay be engaged
with searching fire.

(1) Target ends visible to gunner. The Number 1 gun
is adjusted first on the near end and the Number 2 gun
on the far end. Each gunner searches to the opposite
end and back again repeatedly, until told to cease
firing (Figure 6-17). Target depth is considered in
determ ning sight settings. The command is SEARCH

NO.2 .o+ /g_____:_,/@
.

-
NO.1 oY

Figure 6-17. Two MK 193,_%fep enfilade target, ends
visible.



(a) Target |less than 200 neters deep. The | eader
announces the range to the mdpoint of the target
for both MK 19s, using the length of the beaten
zones to ensure the initial bursts inpact on the

target. An exanple of a fire command for this
situation follows:

FI RE M SSI ON

FRONT.

HALTED COLUMN.

SEVEN HUNDRED ('m drange).

SEARCH

RAPI D.

AT My COMVAND.

FIRE (given after gunners announce UP).

(b) Target depth greater than 200 neters. The
| eader announces the range to the near end for the
Number 1 gun, and to the far end for the Nunber 2
gun. An exanple of a fire command for this situa-
tion foll ows:

FI RE M SSI ON

LEFT FRONT.

TROOPS ALONG RI GHT EDCGE OF WOCODS

NUMBER 1, SI X HUNDRED, NUMBER 2, NI NE HUNDRED.
SEARCH

RAPI D.

AT MY COMVAND.

FIRE (given after gunners announce UP).

(2) Target ends not visible to gunner. The target may
be | ocated ey haV|Q%5%ﬂ( server flre tracers_ at the
target, by laying t S, by using a reference
point. The reference point nust be visible to the

unner and in the vicinity of the target. \Wen a se-

ected reference point is outside the target area, the
| eader may direct the gunner to the target and announce
the interval to the right or left (long or short) be-
tween the reference point and the target. If the MK 19
iIs on a tripod, the gunner lays on the freference point
wth the sights set at the range to the mdpoint of the
target; he neasures the interval in neters. Wen
priate nunber of mls. The gunner may neasure the |ong
or short interval in mls, using the conputed search
nmet hod, or he nmay estinmate ‘the interval in neters. Wen
the gunners lay their MK 19s on the right or left flank
(near or far end) respectively, they adjust fire and
engage the tar% When the gunners lay their MK 19s on
t he announced RP (|n|t|al aimng point they set their
sights at the range to the RP, and adjust fire. The
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gunner on the Nunber 1 gun searches down the designated
nunber of neters (or mls), firing after each mani pu-
lation until the gun is set on the near end of the tar-
get. The gunner on the Nunber 2 gun searches up the
desi gnated nunber of neters (or mls), firing after each
mani pul atin, until the gun is set on the far end of the
target. \Wen each gun has reached the near or far end,
respectively, the gunners reverse the direction and both
search up and down between the two limts, covering the
entire target, until told to cease firing.

e. Engagenent of Deep Targets Using Conputed Search
Met hod. When the depth of a target nust be described in
roils (search), the |eader may conpute the depth from the
RP using the conputed search nethod. The | eader deter-
mnes the ranges to the near and far ends of the target
and finds the required AE (angles of elevation) in mls
for both ranges (Appendix E]. The | eader then conputes
the difference between the two--this is the anmount of
search required when the MK 19 and target are at the sane
el evation on level ground. If the fire is plunging, the
amount of search should be increased. For exanple, a deep
target has been sighted, the ends of which are not visible
to the gunners; an RP is visible on the target at a range
of 1,100 neters, the depth of the target is estinmated at

200 neters, and the RP appears to be m dway between the
ends of the target:

200 neters = 100 nmeters fromRP to each end of target
N B

1,100 + 100 = 1,200 meters to far end of target
1,100 - 100 = 1,000 nmeters to near end of target
AE 1,200 neters = 175 mls
-AE 1,000 nmeters = 132 mls

depth of target 43 mls

43 mls =21.5 mls fromRP to each end of target
2

To search in 5-m| increnents, the gunners cover the
target by searching 25 roils long and 25 roils short of the
reference point, or a total of 50 mls. The |eader
describes the target to the gunner as TARCET, TROOPS



EXTENDI NG LONG 25 MLS; SHORT 25 MLS. The follow ng are
exanples of fire commands:

o RPin target area, ends of target not visible to the
gunner:

FIRE M SSI ON

RI GHT FRONT.

REFERENCE: LONE BUSH.

TARGET: TROOPS EXTENDI NG SHORT ONE HUNDRED
YARDS, LONG TWO HUNDRED YARDS.

SI X HUNDRED (range to reference point).

SEARCH

RAPI D.

AT MY COMVAND

FIRE (given after gunners announce UP)

o RP outside target area, gun on tripod.

FI RE M SSI ON

LEFT FRONT.

REFERENCE: DEAD TREE.

Rl GHT THREE ZERO M LS; ADD TWO HUNDRED
METERS (or add so many mls, using
conputed search) .

TARGET: TROOPS EXTENDI NG OVER TWO HUNDRED
METERS éor long so many mls, using
comput ed search).

NI NE HUNDRED

SEARCH

RAPI D.

AT MY COMMVAND

FIRE (given after gunners announce UP)

f. Engagenent of Moving targets. Due to the slow flight
of the MK 19 round, it is not practical to engage noving
targets using the track-and-|ead nethods of engaging nov-
ing targets. In order to effectively engage noving targets
with the MK 19, use the trapping nethod of engaging tar-
gets. The gunner chooses an aimng point forward fo the
target and on the target path, and presses the trigger be-
fore the target conmes into the sights. After starting to
fire, the gunner noves the MK 19 slowy toward the target.
The target noves into the inpact area, and is "trapped."”
The gunner nust begin firing before the target is in the
sights or in the inpact area (Figure 6-18]j.

(1) Engagenent of deep target novig away from the

MK 19 position. If the target is anin% rapidly amax,
both gunners lay their MK 19s on the tar end of the
target wth the range set to that point, and search up

FM 23-27
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s IMPACT AREA

Figure 6-18. Target-trapping method.

(2) Engagenent of deep target noving toward the MK 19
position. If the target is noving rapidly toward the
MK 19 position:

(a) One MK 19. The gunner lays the MK 19, adjusts on
the near end of the target with a range to the
target’s mdpoint, and searches up and down the entire
target. Wen an RP wthin the target area is
announced, the gunner lays on it wth the range to
that point. The gunner adjusts fire and searches up
and down the entire target, beginning with the near
end, until told to cease firing.

(b) Pair of MK 19s. The gunners lay both guns on the
near end of the target, set the sights on the range to
that point, and search down. The nanipul ation el enent
of the fire command for a rﬁg&gly approachi ng or
gg&g&ing target is BOTH WEAPONS; FAR (NEAR) END;

(c) Four MK 19s. Each pair of gunners engages the
target as if they were acting alone. If one pair nust
be switched to a different target, the other pair
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continues to cover the original target. A deep target
need never be subdivided since the el evating mechani sm
on the MB tripod all ows enough search to cover any
deep target wthin the nmaxi mum effective range for
direct lay (1,500 neters).

Engagenent of Linear Target with Depth Using Travers-

ing and Searching Fire. The nmethod used depends on the
nunber of MK 19s avail abl e and whether the flanks of the
target are visible to the gunner:

(1) One MK 19, flanks visible. The gunner lays ini-
tially on the near flank of the target with range set to
the mdpoint, adjusts fire on the near flank, and
traverses and searches back and forth, covering the
entire target, until told to cease firing.

(2) Pair of MK 19s , flanks visible. Gunners use the
sane nethod as for engagenent of a deep linear target:
they nust search to keep the center of inpact on the
target. The | eader determnes the range for the initial
éiﬂﬁ command the sanme as for a deep target (Figure

Figure 6-19. Two MK 19s, linear target with depth

(3) Four MK 19s, flanks visible. Gunners use the sane
nmet hod for two pairs as is used for two guns. |If one
pair nmust be switched to another target, the other
continues to cover the original target.

(4) Elanks invisible. The |eader may designate the
target using an RP. An RP in the target area is not
used as an initial aimng point, however, because of the
difficulty in describing an oblique target.

FM 23-27
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(5) Eire commands. The |eader may use the follow ng
fire conmands for linear targets with depth:

o Wen the target is not wide enough to require
subdivision, is 200 neters or less in depth, and is to
be engaged by either one or two MK 19s:

FI RE M SSI ON.

Rl GHT FRONT.

TROOPS EXTENDI NG FROM BLACK STUWP RI GHT TO
LONE PI NE.

SEVEN HUNDRED (m dr ange)

TRAVERSE AND SEARCH.

RAPI D.

AT MY SIGNAL.

FIRE (given after gunners announce UP).

o Wen the target is 100 mls wde or less, is 200

neters deep or less, and is to be engaged by four
MK 19s:

FIRE UNNT, FIRE M SSI ON.

FRONT.

TROOPS TO THE RI GHT OF RED BANK

SEVEN HUNDRED é&n dr ange).

TRAVERSE AND SEARCH.

RAPI D.

AT MY SI GNAL.

FIRE (given after gunners announce UP).

o Wen the target is wde enough to require subdivid-
ing, is nmore than 200 meters in depth, and is to be
engaged by either two or four M 19s:

FI RE M SSI ON.

FRONT.

TROOPS EXTENDI NG FROM TRUCK, RIGHT TO
BRI DGE.

NUMBER 1 (and 3 if four MK 19s are
engaging the target), SEVEN HUNDRED.

NUMBER 2 (and 4 if four MK 19s are
engaging the target), ONE THOUSAND.

NUMBER 1 (and 3), RI GHT HALF.
NUMBER 2 (and 4), LEFT HALF.
TRAVERSE AND SEARCH.

RAPI D.

AT MY S| GNAL.

FIRE (given after gunners announce UP).

h. Engagenent of Tar(?et Usi ng Conbi ned Sights. Leaders
may choose this expedient way to engage a linear target
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with depth. They may |engthen the beaten zone of a two-
to four-gun fire unit by having gunners set the sights
differently on eachgun. The | eader gives one gunner a
setting 50 meters |less than the range, the other 150 neters nore
other a setting 50 nmeters nore than the estimated range.
When four guns are used, one pair of gunners sets sights
150 meters less than the range, the other 150 neters nore
than the range. This technique sacrifices percision for
speed, but may be necessary for fast-noving or fleeing

targets. A sanple fire command for the use of conbined
sights foll ows:

FI RE M SSI ON

Rl GHT FRONT.

TROOPS EXTENDI NG FROM CROSSROADS TO HOUSE

1300 METERS (mi drange).

COMVBI NED S| GHTS; NUMBER 1, 1,350 METERS
NUMBER 2, 1,250 METERS

TRAVERSE

RAPI D.

FIRE (given after gunners announce UP).

i . Engagenent of Area Target. This applies to a target
that cannot be covered by either traversing fire,
searching fire, or traversing and searching fire. Area
target engagenent requires that the | eader nmass fires from
four to six guns. Exanples of area targets include:

(1) Large troop or mechanized formations.

(2) Targets that must be suppressed, for which exact
positions are unknown or which are not visible.

(3) Large kill zones or engagenent areas for which
predetermnned fires have been planned.

j. Engagenent of Target Using Massed Fires. Leaders can
mass fires in both offensive and defensive operations,

depending on the tinme available to plan and conduct the
engagement .

(12 Def ensi ve operations. There are two types of
def ensive operations.

o Defense, tine not a factor. Massing fires into an
EA (engagenent area) has advantages over other types
of area fire engagenents. Onec TRPs are designatd,
unners may fire upon themto register or rehearse the
19s. After the target has been subdivided and TRPs
regi stered, the gunners traverse, search up, traverse
back, and search down through their assigned parts of
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the target to assure full coverage of the target
(Figure 6-20). The sane nethod applies regardl ess of
how many MK 19s are used. If four or six guns are
used, the |eader nust subdivide the target and assign

nore TRPs than for a pair of MK 19s. An exanple of a
fire conmand for this situation follows:

FI RE M SSI ON

FRONT TRPs 1, 2, 3, 4

(MK 19s are laid on respective TRPs)
AREA: ENEMY COVPANY ENTERI NG EA GOLD

_§Ran e omtted, MK 19s on TRPs.)
RAVERSE.

SEARCH UP 50 M LS.

RAPI D.

AT MY COMVAND.

FIRE (given after the eneny is conpletely within the
engagenent area and the gunners announce UP)

6-34

Figure 6-20. Use of nassed fires, time not a factor.

o Defense,
| uxury of

tinme a factor.
registering their

Leaders may not

have the

MK 19s on TRPs prior to



chance contacts due to tinme factors or the element of
surprise. However, the lethal effect of massed MK 19
fire on an area target should not be overl ooked.
Units shoul d devel op and practice SOPs that enable
them to engage large-area long targets on quick
notice. For exanple, the |eader may give each MK 19 a
section or quadrant for all quick area engagenents.
He may assign the upper left side of the target to the
Nunmber 1 gun, the upper right to Number 2, and so on

(2) Ofensive operations. Massing fires into an area
target can also be useful for offensive operations.
During a novenent to contact or an attack, time a
factor, massed fires may be used to suppress a suspected
or actual eneny position, allowing the unit to flank or
by?ass the eneny. Although fast target acquisition and
volune of fire are primary goals, the |eader should
subdi vide the target for control, and adjust fires for
greatest effect. Massed fires are especially useful in
support of an attack, tine not a factor, which may
require the use of overhead fire.

WARNI NG
OVERHEAD FI RE SHOULD NOT BE USED UNLESS THE VERTI CAL
| NTERVAL BETWEEN FRI ENDLY SOLDI ERS AND THE TARGET LI NE
| S GREAT ENOUGH TO ENSURE SAFETY.

6-13. DEFI LADE PGSI TI ON

The MK 19 is nost effective when laid directly on a target.

Dependi ng on the tactical situation, however, defilade could

be the nost desirable position.

a. Definition. A M 19 is in defilade position when the
gun and its crew are hidden, by a crest or nmask, from

ene round observation and snall-arns fire

. The position may be on the reverse slope of the
mask, on the forward slope of the next high ground to the

rear of the mask, or in a small fold in the ground. A
defilade firing position does not necessarily reduce the
ef fectiveness of fire against a statLonarY eneny target or
reclude fire over the heads of friendly troops. Defi-
| ade naéAalso be useful in providing predetermined fire
into an EA

b. Advantages. Sone of the advantages of using defilade
position are that the MK 19 and crew have cover and

FM 23-27
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conceal ment fromdirect fire guns; the crew has some
freedom of novement near the MK 19 position; control and
supply are facilitated; and /the characteristic snoke
flash of the MK 19 are partially concealed from
observati on.

c. Disadvantages are that targets close to the mask
usual Iy cannot be engaged and, because adjustment of fire
must be made through an observer, rapidly noving ground
targets are not easily engaged.

DIRECT LAY
1IEWvDNMACEMN DNACITINAL
ICATVOERW FrUugliiviy)
POSITION DEFILADE
/ (FORWARD SLOPE)
MINIMUM POSITION
/ PARTML\DEF"‘ADE I MAXIMUM POSITION DEFILADE
DEFILADE (REVERSE SLOPE)

LINE OF SIGHT

Figure 6-21 Defilade positions (and direct |ay).

d. Options. A defilade position may be either
forward or reverse slope.

(1) Reverse slope positions. These positions af

on a

ford

some protection from high-angle eneny fire and direct-

fire cannon.

(a) Mninmum defilade position. A MK 19 is in mninmum
defilade position when it is sited at the highest
point on a slope on which it is defiladed. M ninum
defilade position provides great flexibility in
engagenent of new targets, although it does not
provide the best cover. A MK 19 crew positioned in

m ni rum defil ade nmay be grazed by eneny machine gun
fire, but is concealed from eneny observation near the
target area

(b) Maxi mum defilade position. A MK 19 is in maxi mum
defil ade position when it is sited at the | owest point
on a slope fromwhich it can engage a target. A MK 19



crew positioned in maxi rum defilade has relatively
good cover but lacks the flexibility to engage new
targets.

(2) EForward sl ope position. A forward s|ope defil ade
position is not vulnerable to grazing fire from the
target area, but it is open to attack or danmage from
nortar and artillery fire. A MK 19 is in partial

defilade on a forward slope if the gun and gunner have
some mask protection fromdirect fire, and if the gunner

is able to engage the target using direct lay. Partial

defilade is used only when a fire m ssion cannot be
conpleted from defilade. A MK 19 may be held in defi-
| ade and noved into partial defilade to fire.

e. Considerations. There are four essential elenents
t hat nmust be consi dered when using the MK 19 in defil ade

position: direction, elevation, nask clearance, and
adj ustnent of fire.

(1) Direction. There are four ways to lay the gun(s)
for direction.

(a) Direct-alignment nethod. The observer selects a
position on the gun-target |ine from which the target
can be seen. The gunner | ossens the traversing slide
and, directed by the observer, noves the MK 19 right
or left until it is aligned on the target.

(b) A m ng-point nethod. For and aimng point, the
gunner selects a promnent |andmark visible through
the sights (Figure 6-22). An aimng point on the
gun-target line and at an equal or greater range than
the target is desirable; however, the gunner may use
an aimng point on the nask.

OBSERVER TOP VIEW

@- ﬂ TARGET

14 MILS
GUN POSITION i AIMING POINT

2 — AIMING POINT IS NOT ON LINE GUN-TARGET.
RANGE GUN-TARGET IS 1,000 METERS,
TARGET IS 14 MILS LEFT OF AIMING POINT.
DIRECTION: WITH REAR SIGHT SET AT 1,000 MILS,
LAY GUN ON AIMING POINT,
TRAVERSE GUN LEFT 14 MILS.
ELEVATION: DEPRESS GUN 12 MILS.

Figure 6-22. A m ng-point method.
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o \Wien the aimng point is on the gun-target I|ine,
the gunner lays the MK 19 on the ai m ng point, which
aligns it on the target.

o Wen the aimng point is not on the gun-target
line, the gunner neasures the deflection wth
blanulars or conpass, and adjusts the lay of the
M 109.

(c) A mng-stake nethod. Wen no natural aimng
point is available, the assistnt gunner sets out an
ai mng stake, and the gunner aligns the gun on the
target

(d) Map-and-conpass nethod. The | eader |ocates the
MK 19 position and target on a map; draws a |ine
between the two points; orients the map to the ter-
rain; and places the line of sight on the conpass
along the gun-target line drawn on the map. The
| eader then announces the magnetic azinmuth at the
conpass index to the gunner as the direction of |ay
(Figure 6-23). Using this method wht terrain-
profiling techniques permts the MK 19 to be used in
various defilade positions.

VA f——
DOWNTT— |
e o
AN [
S I\ T

/
Yﬁs\\\/// 3\ \e //
SAU IR /-
B\ \AN/ | T
ERS20T \) U .\ L

Figure 6-23. Map-and-conpass nethod.



FM 23-27

(2) Elevation. To lay the gun(s) for elevation when
engagi ng targets fromdefilade, know edge of the trajec-
tories of 40-mm rounds and of indirect lay is necessary.
The MK 19 nounted on the M3 tripod with the T&E necha-
nismis not is not equipped to deliver indirect fire in the
traditional sense--like a nortar. Because the M 19 has
a hi%h-arc trajectory when in the direct-fire node,it
can be fired effectively fromdifilade if the gunner
positions it properly wth the help of a well-trained
observer. Discussion of laying the MK 19 for el evation
w Il include those techni ques and procedures that do not
require a lot of data and cal cul ations.

The AE is the vertical angle between the bore Iine and
the line of sight, when the gun and target are at the
sane elevation (1, Figure 6-24). The AE is always a
positive (plus) and increases as the range increases.
The AE for 40-nm ammunition, for each 100 neters of
range up to 2,700 neters, is contained in Pppend X E]
For exanple, to hit a target at a range of 1,000 neters,
thﬁ]NK 19 must have an AE of +131.9 mls to the |ine of
si ght.

\ \
——————— -~
IN F SI \ S ATARGET

e ————— h A 3

Figure 6-24. Angle of elevation.

When the MK 19 and target are not at the same el evation

an additional angle nust be taken into consideration.
The an?Ie of sight is the vertical angle forned by the
l'ine of sight and a horizontal |line fromthe base of the
gun. \Wen the target is at a higher elevation than the
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gun, the AS is positive (plus) (Figure 6-25). \Wen the

target is lower than the gun, the AS is negative
(m nus).

L e =~ —— o
— -

GUN_ LINE OF SIGHT

HORIZONTAL

TARGET AT
SAME ELEVATION
AS GUN

— -

GUN

TARGET AT HORIZONTAL =%

HIGHER ELEVATION
THAN GUN

QE = AE - AS

TARGET AT
LOWER ELEVATION
THAN GUN

Figure 6-25. Angle of elevation, angle of
sight, and quadrant elevation.

The angle quadrant elevation is forned between the
bore line and the horizontal |ine through the base of

the gun(Figure 6-25). The QE is positive (plus)
whenever the gun is ained above the horizontal, and
negative (m nus) whenever the gun is ainmed bel ow the
horizontal. It 1s the algebraic sum of the angle of
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el evation and the angle of sight; that is, if the angle
of sight is positive, it is added to the angle of
elevation; if the angle of sight is negative, it is
subtracted from the angle of elevation

QE = AE + AS (target above horizontal |ine)
QE = AE - AS (target below horizontal |ine)

(a) Conputed quadrant elevation nethod. The | eader
nmust determne the correct range to the target. Using
t he [angei the leader finds the corresponding AE from
Appendi X H The | eader nmust find the AS using binocu-
lars, by neasuring in mls the vertical interval
between the target and the estimated horizontal. The
| eader may assume the distant horizon to be at a zero
angl e of siggg, or at the sanme elevation as the MK 19

posi tion. may be determned by algebraically
adding this data as previously described.

(b) Measured quadrant elevation nethod. The gunner
should locate the MK 19 in partial defilade and lay it
on the target using direct-laying nmethods. The | eader
measure the QE with the M2 conpass. The gunner noves
the MK 19 into defilade position and places the
nmeasured QE on the gun. For each neter difference in
el evati on between the position in(FartiaI defil ade and
the firing position, the gunner adds 1 mls to the QE
when firrng at a range of 1,000; 1/2 ml when
firing at 2,000 neters, and so on.

c)A m ng-point nmethod. The gunner selects an
aimng point visible from the M 19 position--
preferably a point at a greater range than the target
and at a higher elevation than the target-- and the
| eader finds the range to the target. Using binocu-
| ars, the | eader neasures the vertical angle in mls
fromthe aimng point to the base of the target. The
| eader has the gunner lay the MK 19 on the aimn

point, wth the sight set to hit the target, an

directs the gunner to mani pulate the gun through the
nunber of mls neasured. For exanple (|[Figure 6-26

t he ran%s to the target is 1,000 neters. The angle
read with the binoculars fromthe aimng point down to
the base of the target is 12 mls. The sight should
be set at 1,000 neters, the MK 19 laid on the aimng
point, and the nuzzle then depressed 12 mls.

(3) Mask clearance. After the gun(s) has been laid,
the | eader nust determ ne whether or not the entire cone
of fire wll clear the mask, if mask cl earance i s not
obvious. In order to ensure nask cl earance, the | eader

FM 23-27

6-41



FM 23-27

has the gunner sight on the crest of the mask and re-Ilay
the MK 19 for elevation on the target. The gunner
ensures that the difference in elevation fromM 19 to
target and from MK 19 to nmask is at least +10 mls. The
gunner checks this by sighting along the bottom of th
receiver and the barrel

OBSERVER SIDE VIEW

'&\ 12 MILS AAIM!NG POINT

1 — AIMING POINT ON LINE GUN-TARGET.
RANGE GUN-TARGET IS 1,000 METERS.
DIRECTION: WITH REAR SIGHT SET AT 1,000 METERS,
LAY GUN ON AIMING POINT.
ELEVATION: DEPRESS GUN 12 MILS.

6-42

Figure 6-26. A m ng-point-nmethod for elevation

NOTE: The procedures already discussed will aid in the

initial lay of the gun. The best tactical apPIica-
tion of fire fromthe defilade position is defense,
time not a factor, especially in a reverse slope
defense. Leaders should try to register their M 19s
on selected TRPs, as previously discussed. Trial and
error should be used to adjust for accurate fire from
the defilade position. Ile the MK 19s are being
regi stered, every precaution nust be taken to guaran-
tee troop safety.

(4) Adjustnent of fire. Under field conditions, a
MK 19 quickly Tard on the target wll seldomresult in
an initial inpact directly on the target. Rapid adjust-
ment of fire is essential. This is assured by thorough-
ly training the observer to estimatre range and |atera
di stance, and translate theminto mls. The observer
should be in a position to see the initial inpact. To
ensure this, the burst (three to five rounds) should be
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| ong. Except for long ranges, or when for other reasons
visual observation is hard, the observer does not ordi-

narily use binocul ars for the initial burst. If the
initial lay is incorrect, the binocular’s limted field
of view may cause the observer to mss the i npact of the
round. Adjustnent of fire should be bold and aggres-
sive. The observer should command | arge corrections and
avoid creeping fire toward the target. Wien a burst is

incorrect for deflection and eIevatlon t he observer's
next conmmand shoul d correct both.

f. Construction of a Terrain Profile. The | eader may use
a side view or cross section of the ground al ong a sel ect -
ed line or direction to determ ne where friendly and eneny
forces can see each other. The | eader can also use it to
plan fires; that is, to |locate dead space, to plan a
defil ade p05|t|on and so on. To construct a terrain
profile, locate the gun position on the map and determ ne
the direction of fire, or profile line (Figure 6-27).

(= IYANES=N JP)F%QBX\ %,

S ia=ra. gorsionr] ) AT V(SN
L//// 74 “\((’ N7

BT & Y

== 3 \ Nl
((&K&R\—,J//W//W\”\ NN 2 7
NN\ A X\ ) N )T

460
430
420
400
380
360
340

a9n
oLV

Figure 6-27. Profile line (map contour
el evation 10 feet).

(1) Place the edge of a lined piece of paper along the
profile line. Tick-mark all points of known elevation
on the edge of the paper. These points are the contour
lines. Any paper with evenly spaced horizontal |ines,

such as graph or notebook paper, may be used. The wi der
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the spacing of the lines, the graeater the vertica
exaggeration in the profile; however this does not
affect the information.

(2) Draw perpendiculars down across the horizontal
lines for each marked point, and identify the high and
| ow points along the profile (Figure 6-28).
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Figure 6-28. Marking of elevation.

§3% Connect all the points with a smooth curve ([ELgurel
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Figure 6-29. Terrain profile.
Section IV. DEGRADED CONDI TI ONS

The MK 19 is fired the same way under degraded conditions as
it is fired under good conditions, except that degraded
conditions limt the gunner’s ab|I|ty to observe the inpact
of rounds in relation to the target and to make adjustnents.

6-14. N GHT FIRI NG
The use of range cards and predetermned fires are inportant

at night or during degraded conditions because the targets
or engagenent areas are chosen and narked in advance, ich
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enabl es the gunner to adjust onto targets quickly and easily
l'y. The gunner nust know how to read his traversing slide
bar and T&E nmechanism This task can be difficult at night
or during degraded conditions. The gunner can mark targets
on the slide bar with |lum nous tape, use mni-chemca
lights, or use flashlights with red |ens covers.

a. Firing with the use of illum nation has proven to be
much the same as firing during normal daylight conditions.
Estimati on of distances and adjustnent of rounds are
difficult at night or during degraded conditions. Gunners
should be able, using illumnation, to effectively engage
targets out to 800 nmeters. Past this range, the el evation of
daylight. Past this distance, visibliity is poor even

Y@t# i I'lumnation, due to | ong shadows and di spersion of
i ght.

b. The ANTVS-5 can be nmounted on the MK 19 and used
effectively to spot and adjust rounds to target out to
ranges of 800 neters. Past this range, the elevation of
the scope on the gun is too high to see the inpact of the
rounds, so it can be hand-held by an observer who calls
out adjustnents to fire,

6-15. NBC FI RI NG

Firing the MK 19 during NBC conditions is no different than
firing in normal conditions. Wearing the protective nask
during firing does not change the way the gunner sights and
ains the MK 19 to engage targets. The assistant gunner
shoul d take care to avoid catching his clothes or gl oves
while feeding ammunition. The gunner should also avoid
contact with the hot barrel

6-16. FIRING IN FOG OR SMXXE

Nei ther the degraded conditions of fog or snoke changes the
way the gunner fires the MK 19. The only |[imtations are
observation of rounds and adjustnment onto targets. The use
of predetermned fires, trip flares, P , or forward
observers can cut down on these limtations.

Section V. PREDETERM NED FI RES

Predetermned fires are fires planned to cover target areas
such as eneny avenues of approach, likely sites for eneny
guns, and probable eneny assault routes. Laying the MK 19
on predetermned targets by either of the follow ng nethods
may be verified by firing the MK 19 and adjusting it on
t ar get
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6-17. T&E- MECHANI SM METHOD OF LAYING THE MK 19

When the MK 19 is laid on target in the primary sector, the
direction and elevation is taken fromthe traversing bar and
the T&E mechanism Both direction and elevation, as well as
the range to each target, are recorded on the range card.
Each target in the sector of fire nust be nunbered and laid
on in sequence.

6-18. FI ELD- EXPEDI ENT METHOD OF LAYI NG THE MK 19

Anot her method for |aying on gredeternined targets is to use
field expedients (Figure 6-30). Field expedients nust be
used in the secondary sector, ans consist of aimng and base
stakes. They can be used in the primary sector to aid the
gunner .

SECTOR STAKE
AN

~a BASE STAKE
FOR TARGET

2% ~n ‘

AR
2 7000

~
é%lﬂ LUMINOUS TAPE

ARV ER OF
?fg:f:.'gu, P%ST REAR SIGHT
/ / /] LEAF
i y 4 1//
REAR OF /
FRONT SIGHT |
o A2, POST 4—»- LUMINOUS
TAPE ON
BASE STAKE TECHNIQUE, s AIMING STAKE
PRESELECTED TARGETS. J_I | |

0
REAR SIGHT
~<—SLIDE

u T
h b

AIMING STAKE TECHNIQUE,
LIMITED VISIBILITY.

Figure 6-30. Techniques for Iayin% the MK 19 using
fiel d-expedient nmethod.
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CHAPTER 7
| NFORMATI ON FOR | NSTRUCTORS

This chapter provides information to aid instructors in
training MK 19 crews to becorme skilled teans.

7-1. PREPARATI ON

To present instruction in the time allotted, the instructor
nmust be prepared and rehearsed. Assistant instructors and
denonstrators nust al so be trained and rehearsed so that
t hey can conduct denonstrations using training aids that
clearly illustrate the information. Use public address sets
if the group is larger than a platoon.

a. Orgainization. Divide the soldiers into groups of
aﬂpropriate size, considering the phase of instruction and
the facilities available. If enough assistant instructors
are available, assign one to each crew. Qherw se, posi-
tion the assistant instructors so that they can closely
supervi se the crew

b. Presentation. Explain and denonstrate each portion of
the instruction, following with closely supervised prac-
tical work. Enphasize practice throughout training in
order to develop skill and teamwork. Secure and critique
all MK 19 firing during training.

c. Exam nation. Ensure that soldires nmake good progress
t hroughout each period of instruction. Those who do not
progress well nust receive nore instruction under close
supervision. Gve a formal or informal participation-type
exam nation follow ng each phase of instruction to neasure
ef fectiveness of instruction

7-2. NECHANI CAL TRAI NI NG

During this phase of training, the gun is nmounted on the M

nount, or installed on a table. Nonenclature charts (or
mats) help the crew nenbers |learn the nanes of parts. |f

possi bl e, assign one assistnat instructor for each crew.
Present a brief history of the gun. Stress its conbat role
and assigned m ssion. Enphasize the purpose, scope, and
I nportance of the instruction to be presented. Be sure to
clearly define the term stoppage during the introduction,
gnd enphasi ze the need for correct care and cl eaning proce-
ures.

a. Orgainization. Oganize the class.

FM 23-27
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b. Presentation. The followi ng table can be used as a
guide in presenting instruction in stoppages and immediate
action. Stress precision in detecting the cause and re-
duci ng stoppages. As the soldiers progress, concentrate
on speed in applying imediate action and other nethods of
reducing a a stoppage. Train the crew to function as a

t eam
STOPPAGES | NSTRUCTI ON  PREPARATI ON

Msfire due to defective Place a dummy cartridge in

priner. the belt.

Short round. Enﬁce a short round in the
elt.

Bul ged round. éqiert a bulged round the
elt.

Belt 1 nproperly |oaded. PulT a cartridge partrally
out of the belt.

Battered or thick-rimred Place a battered or thicCk-

cartridge. Blﬁned cartridge in the
elt.

Failure to renove a round Place a dummy cartridge,

from the chanber. wth the rimfiled off, in
t he chanber.

Separated case which is Drive the front porfron of a

removed from the chanber by cartridge securely on a

the new round when the bolt dummy cartridge. Pull the

is pulled to the rear. bolt to the rear and place
the cartridge properly on
the face of the bolt. Ease
the bolt forward.

Table 7-1. Preparation for instructing stoppages and
I medi ate acti on.

7-3. CREW DRI LLS

The denonstration crew nust be well-trained and equi pnent
nust be conplete. Issue equipment for each crew use basic
TOE equi pment and disstinctive helmet liners that identify
each crew nenber according to his duties, and normal indi-
vi dual equi prent .

a. Organization. Present initial instruction and denon-
stration to one crew. For practical work, divide the
class into crews of four nen per MK 19. To aid in control
and supervision, mark off equi pment with engineer tape or
wire, and line up the crew nmenbers behind their equipment.
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b. Presentation. Stess the facts that the crew drill is
the first step in devel oping teamwrk, and that precision
is required of every nenber for the crew to function
smoothly. During initial practice periods, work on preci-
sion; talk each soldier through his duties as a crew mem
ber. Require the soldiers to do each operation when di-
rected, and precisely as directed. Once they can, work on
speed.

c. Advanced Training. In advance training, use a speed
drill to create interest and stinulate conpetition. This
also furthers teammrk and test individual crew perfor-
mance. A well-trained crew should be able to place the
gun into action, or take it out of action, in 25 seconds
W t hout error.

7-4. MARKSMVANSHI P

The instructor will arrange for a denonstration crew, with
gun and nount, to be available; he will have a sighting bar
an illustration of a correct sight picture, a sighting tar-
get (panel with holder), a stopwatch, control flags, clean-
I ng rods, and patches.

a. Organi zation.
(1) Organize each crew with four nmenbers, if possible.

(2) Use a centralized area, preferably with bl eachers,
for conferences and denonstrations. The area shoul d be
fairly level, and |large enough for the guns to be placed
10 neters fromthe targets.

b. Presentation.

(1) Make sure that the soldiers know that the marksman-
ship basics nust be |l earned and practiced during the
preparatory phase of marksmanship training, in order for

the soldiers to be able to fire the marksmanshi p course
satisfactorily.

(2) Wth the help of coaches and assistant instructors,
ensure that steps are done correctly during the prepara-
tory phase of marksmanship.

(3) Gve a brief description of the operation, genera
data, and exterior nonenclature of the M 19.

(4) Assistant instructors should disassenble and assem
ble the MK 19 as the instructor explains the procedure.
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NOTE:

(
b

5) Assistant instructors should disassenble and assem

le the MK 19 as the instructor explains the procedure.
Wien the crews can skillfully disassenble and assem
bl e the gun, denonstrate this phase of instruction to
them bl indfolded, using an assistant. Doing this
encourages crews to practice during their free tine,
and devel ops individual skill and initiative.

Stress that this is not done against tine, because of
t he danger of danaging parts of the gun.

C.
VB

d.

pl
st
as

Qperation. Each crew requires an MK 19 nounted on an
mount and a belt of five dummy rounds.

(1) Explain and denonstrate the proper nethod of | oad-
ing, unloading, and clearing the MK 19. Stress the
safety factors involved.

(2) Point out how the feed throat nust be attached
before | oading the M 19.

(3) Denonstrate the nethod of letting the bolt go
forward

Functioning. Training aids are useful if the class is
at oon-si zed; otherw se, training aids nay be used for
udy and discussion during breaks. Use one gun per crew,

in previous mechanical training instruction.

(1) Divide functioning into six phases (|Chapter 2).

(2) Explain and denonstrate each phase of functioning.
Assi stant instructors should duplicate each denonstra-
tion on the guns within each crew Wth these setups at
the guns, each crew nenber can see how the parts work
Setups may be used for each phase of functioning.



APPENDI X A
H STORY OF THE MK 19

Al t hough the MK 19 is a recent entry into the Arny guns
i nventory, devel opnment began in 1963. The first version was
a hand-cranked nultiple grenade | auncher called the M 18.
In 1966, the need for nore fire power inspired the devel op-
ment of a self-powered 40-mm nmachine gun called the MK 19
MOD 0. This nodel was neither reliable enough nor safe
enough for use as a mlitary gun. Product inprovents be-
gun 1n 1971 resulted in the 1972 MXD 1, of which only six
were produced. The MOD 1 perforned effectively in Navy ri-
verine patrol craft, and broader applications for the M 19
were found. In 1973, the Navy devel oped the MDD 2, which
featured inproved reliability, safety and maintainability.
In 1976, a conplete redesign resulted in the MK 19 MXD 3,
which the Arny adopted in 1983. The Arny will use the MK 19
wthin the tactical environnent for defense, retrograde, pa-
trolling, rear area security, MOUT, and special operations.
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APPENDI X B
GUNNERY TESTS

There are three gunnery tests: a diagnostic %Hnnery test, an
internmedi ate gunnery test, and a gunnery skills test. The
instructor is responsible for the conduct of all tests, and
nus“ iﬂsure that sufficient scorecards or answer sheets are
avai | abl e.

B-1. DI AGNOSTI C GUNNERY TEST

This test is given before and during preparatory training.
It is a witten test that evaluates the trainees’ know edge
of the MK 19 as well as the instruction given. Training
units prescribe procedures for the test, and announce scores
of those who satisfactorily conplete the test. If this test
is used, it should be given before range firing. It has a
possi bl e score of 100 points. To satisfactorily conplete
the test, 80 points are required.

PO NTS
1. Name the five major assenblies of the MK 19. 5
2. Explain how to clear and disassenble
the MK 19. 15
3. Explain how to assenble the MK 19. 15
4, Explain how to performa function check. 5
5. Explain how to apply imediate action
to a runaway gun. _ _ _ 5
6. Explain how to apply imediate action
when a nal function occurs. 10
7. Explain one phase of functioning
éfirected by the exam ning officer). 10
8. xpl ain why the weapon should not be
fired with the top cover assenbly open. 10

9. Explain how to inspect ammunition before
| oading (belt to have at |east one each of the
followng: short round, bent round, |oose
bul l et, broken link or round not pushed

fully into its |ink). 10
10.  Explain how to load to half-load position. 5
11. Explain and denonstrate sight alignment. 10
100

B-2. | NTERVEDI ATE GUNNERY TEST
This a witten test given at the end of preparatory
mar ksmanship training. It is used to evaluate the
instruction as well as the soldier's %unnery skills. This
test has 21 questions--20 multiple-choice and 1 true or
fal se. Each soldier nmust correctly answer 17 of the 21 in
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order to nove on to the next phase of training. The
instructor is responsible for the conduct of the test.

1. What are the five major groups (field strip) of the
MK 19?7

a. Receiver assenbly, top cover assenbly, sear
assenbly, bolt assenbly, and feed slide assenbly.

h. Top cover assenbly, receiver assenbly, barrel
sear assenbly and feed tray, and bolt and
backpl ate assenbly. _

c. Recelver assenbly, feed slide assenbly and feed
tray, top cover assenbly, sear assenbly, and bolt
and backpl ate assenbly

d. Sear assenbly with chargers, receiver assenbly,
feed tray assenbly, top cover assenbly, bolt and
backpl ate assenbly.

2. Wiere is the weapon safety | ocated?

On the right side of the receiver assenbly.

On the left side of the receiver assenbly.

On top of the receiver assenbly.

On the sear assenbly at the bottomrear of the
receiver assenbly.

oo o

3. Inanonfiring situation to clear the weapon, in
whi ch order are the steps bel ow taken?

a. 2, 4 3,1
h. , 3, 4, 2
c. 3,1, 2, 4
d 1, 2, 4, 3

1. Ensure that the safety switch 1is in the SAFE

p03|t|on and the bolt is forward; open the top

cover rotatln% the top cover latch counter-

cIockmnse Lift the cover.

2. Return the bolt to the full forward position and

rotate the charger handl es upward.

3. Inspect the feed tray and extractors on the top

of the bolt to ensure that a round is not in the
“pi ckup” position.

4. Unlock and pull the charging handles to the rear

two to three inches. Inspect the face of the bolt

and the chanber
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4. In which substance(s) should the bolt and backpl ate
assenbly never be inmmersed?

a. O eaning solvent.
b. Lubri cant.

c Bore cleaner.

d Al'l of the above.

5. Under which conditions should a generous second coat
of lubricant be used when cleaning the weapon?

Hot, wet, salt air, sea spray.
Hot , dry, sandy, dusty.
Cbld SNOW.

of t e above.

coow

6. Under which conditions should a second coat of
| ubri cant not be used?

Hot, wet, salt air, sea spray.
Hot , dry, sandy, dusty.
Cbld SNOW.

of t e above.

oo

7. During reassenbly, what is the first major group to
be placed back on the weapon?

a. Sear assenbly.

h. Bolt and backplate assenbly.
c Top cover assenbly.

d.  Receiver assenbly:

8. Wien closing the top cover, in what position nust
the feed slide assenbly be; and in what position nust
the bolt be to ensure proper alignnent of th primry

and secondary drive |evers?

a. Left: to the rear.
b. Right; to the rear
C. Left; forward.

d Ri ght; forward.

9. Wat is the maxi numrange of the weapon, in meters?

a. 1 500.
b, 2, 212.
c. 2 000.
d 1, 800.
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10. What is the maximum effective range of the weapon,
in meters, for point targets?

a. 1,500.
b. 2,212
c. 2,000.
d. 1,800.

11. What is the cyclic rate of fire for the weapon, in
rounds, each mnute?

225 to 275.
275 to 325.
325 to 375.
375 to 425.

12. What is the main characteristic(s) of the MK 19?

OO w®

Ful ly automati c.

Bl owback oper at ed.
Al r-cool ed.

Al'l of the above.

oo o

t103,). Whi ch nount (s) shoul d the weapon not be attached

a. M tripod without the T&E nechani sm
h. M tripod with the T&E nechani sm

¢. M pedestal.
d. Al of the above.

14. How nuch arnmor plating, in inches, is the weapon
capabl e of penetrating, whenfiring amunition at zero
degrees obliquity?

a. 1
b. )
c. 3
d. 4,

15. Wthin how many neters nust the 40-nmm HE round
i mpact to cause casualties to exposed eneny personnel ?

5.
10.
15.

20.
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16. To stop a runaway weapon, what step(s) nust be
t aken?

a. Rel ease the_tri?%er and step amar from the weapon
b. Gab and tw st e ammunition belt to break it

of f.

¢. Unlock and [ower one charging handle while
keeping control of the weapon.

d.  None of the above.

17. Wen | oadi ng the weapon, place the fermale |ink end
of the anmunition belt through the feed throat and draw
the ammunition into the weapon feed area.

a. Tr ue.
b. Fal se.

18. What is the termused to describe an interruption
in the functioning cycle when it is caused by faulty
action of the gun or faulty ammunition?

a. Bl ockage.

b.  Breakage.

C. Mal functi on.

d. Renedi al acti on.

19. To perform corrective action, what step(s) nust be
t aken?

a. Unload and clear the weapon

h. Inspect the weapon and ammunition to find the
cause of the problem

c. Correct the problem reload, and try to fire the
weapon.

d Al of the above.

20. How many rounds shoul d per burst should the gunner fire
when engaging targets?

a. 3 to 5.
h. 5 to 8.
c. 7 to 10.
d 9to 12.

21. In which position(s) nust both charger handles be
for the weapon to fire?

Forward and down.
Forward and up.

To the rear and down.
None of the above.

o ow
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B-3. GUNNERY SKILLS TEST

This is a test guide for unit commanders to standardize and
maintain MK 19 gunnery skills. It is a nonfiring hands-on
test given at the end of MK 19 training. It may be held
indoors if facilities are available. Seven stations are
used for the skill tests. The test is graded on a GO or
NO- GO basi s.

a. Instructions for the GQunner's Exam nation. The
followng is a guide for giving gunners the skill test.

(1) To organize for testing, assenble the entire unit
in one area and orient them as foll ows:

DURI NG THE NEXT HOURS YOU WLL TAKE PART IN A
PERFORMANCE- TYPE EXAM NATTON TO TEST YOUR KNOALEDGE OF THE
MK 19 MACH NE GUN. STAY W TH YOUR ASS|I GNED GROUP_DURI NG THE
ENTI RE EXAM NATI ON. I NI TI ALLY, EACH GROUP W LL BE ASSI GNED
TO A SPECIFIC STATION. AT EACH STATION, AN ASSI STANT
| NSTRUCTOR W LL EXPLAI N EXACTLY VWHAT TASK OR TASKS YOU ARE
TO PERFORM AFTER BEG NNI NG THE TASK, |F YOU DO NOT KNOW A
STEP OR STEPS, ASK THE ASSI STANT | NSTRUCTOR FOR HELP. HE
WLL TELL YOU HOW TO PERFORM THE STEP, DEDUCT THE NECESSARY
PO NTS FROM YOUR GRADE, AND YOQU MAY CONTINUE TO WORK
SEVENTY PERCENT |S THE PASSI NG SCORE.

(2) Organize the unit into seven equal groups that
rotate fromstation to station until all individuals have
been tested. Helmet and LBE will be worn for this test.
Assi gn enough assistant instructors to each station to
grade and critique each gunner’s performance. For ease in
mar ki ng, give score sheets to each grader and collect the
sheets immediately after the test.

(3) At the end of testing for each group, have each
grader assenble the soldiers he graded and give them a
thorough critique (five mnutes).

b. Testing Stations. There are seven stations for
gunnery skills testing. Al stations except one, six, and
seven have internediate training objectives.

c. Scoring. For tasks at stations one, six, and seven
score the soldier GO if all steps are passed (p). Score
the soldier NOG if any steps are failed (f). If the
soldier fails any steps, show what was done wong and how
to do it correctly. For stations two through five, score
the soldier GO on a task if he receives no nore than one
intermediate training objective NO GO



STATI ON ONE
TASK: ldentify the characteristics of the M 19.

CONDI TIONS: I n any environment, the gunner is given a
conpl ete tripod-munted MK 19.

,\?}'(I'AiNgDARDS: The gunner w Il know characteristics of the

PERFORVANCE MEASURES:

FM 23-27

G0 | NG GO

1. General description (nonenclature)
2. \\eapons sight.
3. Weight of gun.

4. Maximum effective range for a point
target.

5. Maxi num effective range for an area
target.

Cyclic rate of fire.
Mizzl e vel ocity.

Types of anmunition.

Wi ght of the MK 64 MOD 7 gun nount.

10.  Types of nounts.
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STATI ON TWO

Station Two has seven internmediate training objectives.
TASK: Perform operator’s nmai ntenance on the MK 19.

CONDI TIONS: I n any environnment, given a conplete MK 19,
cl eaning equi pment, tools, work space, and TM 9-1010-230- 10.

STANDARDS: The gunner will disassenble the MK 19 within
four mnutes. The gunner will use the cleaning materials as
required in the operator's TM to clean the M 19. The
gunner will inspect, lubricate, and assenble the MK 19
wthin four mnutes, and perform a function check.

Internediate Training Objective 1. D sassenble the MK 109.
CONDI TIONS: Gven a location in which to work, an assenbl ed
MK 19, weapon-cleaning equipnent, | ubri cant, and

™™ 9-1010- 230- 10.

STANDARDS: The gunner will disassenble the MK 19 within
four m nutes.

PERFORVANCE MEASURES:

1. Cear the gun.

2.  Renove the bolt and backpl ate assenbly.

3. Renpve the secondary drive |ever.
4, Renove the feed slide assenbly.
5. Renove the top cover assenbly.

6. Renove the feed tray.

7. Renove the primary drive lever and
vertical cam

8. Renove the alignment guide assenbly.
9. Renove the ogive plunger.
10. Renove the round-positioning block.

11.  Renove the charger assenblies (LH RH).




PERFORVANCE MEASURES:

NO- (O

12. Renove the sear assenbly.

13. Conplete within four mnutes.

Internediate Training bjective 2. Cean the MK 19

CONDI TIONS: G ven a disassenbled MK 19, wth the proper

cl eani ng equi pnent.
STANDARDS: The gunner will clean the M 19.
PERFORMANCE MEASURES:

1. Receiver assenbly:

a. Wpe or brush away dirt from al
parts, especially the interior of the
receiver housing, receiver rails, and
f eeder area.

b. Use a rag to apply the cleaning
sol vent.

c. Swab out the bore and chanber using a
bore brush and RBC.

d. Wpe dry.

2. Sear assenbly:

a. Wpe or brush away dirt.

b. Use a rag to apply the cleaning
sol vent.

c. Wpe dry.
3. Alignnent guide assenbly:

a. Wpe or brush away dirt.
b. Soak assenbly in cleaning solvent.
c. Wpe dry.

4. Qgive plunger assenbly:

a. Wpe or brush away dirt.

b. Use a rag apply the cleaning
sol vent .

c. Wpe dry.
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PERFORVANCE MEASURES

10.

11.

oo

o

oo

oo

o

oo

Round- posi tioni ng bl ock:

Wpe or brush away dirt.
Soak in cleaning solvent.

Charger assenblies:

Wpe or brush away dirt.

Use a rag to apply cleaning solvent.

W pe dry.

Vertical cam assenbly:
Wpe or brush away dirt.
Soak in cleaning solvent.
Wpe dry.

Primary drive |ever
Wpe or brush away dirt.
Soak in cleaning solvent.
W pe dry.

Secondary drive |ever:
Wpe or brush away dirt.
Soak in cleaning solvent.
W pe dry.

Feed slide assenbly:

Wpe or brush away dirt.
Use a rag to apply
sol vent.
W pe dry.

Feed tray:

Wpe or brush away dirt.
Soak in cleaning solvent.
Wpe dry.

t he

cl eani ng




PERFORVANCE MEASURES:

&0 [ NO- GO
12. Top cover assenbly:
a.  Wpe or brush away dirt.
h. Use a rag to apply the cleaning
sol vent.
c. Wpe dry.
13. Bolt and backpl ate assenbly:
a.  Wpe or brush away dirt.
b. Use a rag to apply the cleaning
sol vent.
c. Wpe dry.
14. Use only authorized cleaning materials.
Internediate Training Objective 3: Inspect the M 19.
CONDI TIONS: G ven a disassenbled and cleaned MK 19.
STANDARDS:  The gunner will inspect the MK 19.
PERFORMANCE MEASURES:
G0 | NO- GO
1. Receiver assenbly:
a. Inspect the receiver housing for
cracks (even hairline) , rust, burrs.
b. Inspect the receiver rails for burrs,
deformty, or unusual wear.
c. Inspect the feeder paw s for spring
action, burrs, or broken pawls.
d. Inspect the barrel for carbon building
or pitting in the bore or chanber.
e. Inspect the flash suppressor for
dents, cracks, or |oose pin.
f. Inspect the rear sight for rust, and

the sight scale for readability.

2. Sear assenbly: Inspect for burrs, rust,
or wear on sear face, or binding in the
safety switch novenent.

FM 23-27
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PERFORVANCE MEASURES

3. Alignment guide assenbly:

a. Inspect for deforned or cracked
spring.

b. Inspect for cracks around the pin.

c. Inspect for |oose pin.

d. Inspect for burrs, dents, and cracks.

4. QOgive plunger assenbly: |Inspect for
cracks 1 n the housing.

5. Round- positioning block:

a. Inspect for burrs, dents, or cracks.

h. Inspect for broken, deformed, or
m ssing springs.

c. Inspect for bent, cracked, or broken

parts.
6. Charger assenblies (LH, RH):

a. |Inspect for burrs on grooved edges.

b. Inspect for chipped, cracked, broken,
or mssing handl e assenblies.

c. Inspect for spring tension in the |ock
charger handl e | ock.

d. Inspect for spring tension in the |ock
pl unger.

e. Inspect for bent charger housing.

7. Vertical cam assenbly:

a. Inspect for burrs or buckling.

b. Inspect scratches, chips, or
al um num bui | dup on the chroned edge.

c. Inspect for |ock binding.

8. Primary drive lever: Inspect for burrs
around the pivot post.

9. Secondary drive |ever:

a. Inspect for burrs, cracks, chips, or
buckl i ng. o o _
b. Inspect for missing retaining pin.

GO

NO-GO




PERFORVANCE MEASURES:

10. Feed slide assenbly:

11.

12.

13.

a. Inspect for burrs or cracks.
b. Inspect for Dbroken feed paws,
bi nding, or no spring action. _
c. Inspect for deformed shuttle-spring
tip.
d. Inspect for |oose nounting screws.
Feed tray:
a. Inspect for burrs or cracks.
b. Inspect for lack of spring action
Top cover assenbly:
a. Inspect for burrs, cracks, or rust.
b. Inspect for loose or mssing |atch.
c. Inspect for bent pins, and for mssing
or broken cross pins.
Bolt and backpl ate assenbly:
a. | nspect overall for burrs, rust, or
cracks.
b. Inspect handles for cracks. _
c. Inspect for broken or bent recoil
springs. _
d. Inspect for bent or broken guide rods.
e. Inspect for mssing safety wre. _
f. :nspect for broken or worn cocking
ever .
g. Inspect for cracked or chipped bolt
sear.
h. Inspect for cracked or binding cam
fol | owers. _
i. Inspect for cracked or chipped bolt
fingers. _ o
j. Inspect for chipped or broken firing
pin tip. _
k. lInspect for chipped, cracked, or

m ssing extractors.
I. Inspect for bent or cracked backplate
or mssing retaining ring.
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Internedi ate Training Cbjective 4: Lubricate the MK 19.

CONDI TIONS: G ven a disassenbl ed, cleaned, and inspected
MK 19, and |ubricant and brush.

STANDARDS: The gunner wi ||

PERFORVANCE MEASURES:

10.

11.

Recei ver assenbly: Apply a light coat
of lubricant on the receiver rails,
feeder, and feeder paw s.

Sear assenbly: Apply a light coat to
all parts.

Alignnent guide assenbly: Apply a |ight
coat to all parts.

Round- posi tioning block: Apply a I|ight
coat to the springs.

Charger assenblies (LH RH): 'APPIy a
light coat to all parts, especially the
grooved edges of the rails.

Vertical cam Apply a light coat to al
parts, especially the chromed edge.

Primary drive lever: Apply a |ight coat
to al parts, especially the pivot
posts.

Secondary drive lever: Apply a |ight
coat to all parts, especially the pivot
post and forked end.

Feed slide assenbly: Apply a light coat
to all parts, especially the feed paw s.

Feed tray: Apply a light coat to all
pants, especially the feed paws.
rails.

Top cover assenbly: Apply a |ight coat
to all parts, especially the latch, the
pi vot post hole, and the pin holes.

| ubricate the weapon.

GO
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PERFORVANCE MEASURES:

12.

Bolt and backpl ate assenbly: Apply a
light coat to all parts, especially the
bolt face, bolt sear, guide rods, recoil
springs, bolt rails, cam followers, and
cocking |ever.

| nternediate Training Objective 5. Assenble the MK 19.

CONDI TIONS: G ven a di sassenbl ed, cleaned, inspected, and
[ ubricated MK 19.

STANDARDS: The gunner w Il assenble the weapon in proper
sequence within four m nutes.

PERFORVANCE MEASURES:

10.
11.

12.
13.

G0 | NO- GO

Assenbl e the sear assenbly.

éa)senble the charger assenblies (LH,

Assenbl e the round-positioning block.
Insert the ogive plunger assenbly.
Insert the alignnent guide assenbly.
Attach the vertical cam

Attach the primary drive |ever.
Attach the feed tray.

Attach the feed slide assenbly.
Attach the top cover assenbly.

,lb\ttach and engage the secondary drive
ever.

Insert the bolt and backpl ate assenbly.

Conplete within four mnutes.
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I nternedi ate Training Objective 6: Performa function check.

CONDI TIONS: G ven an assenbled MK 19.

STANDARDS: The gunner will performa function check on the

weapon.

PERFORVANCE MEASURES:

1. Cose the top cover.

2. Charge the weapon.

3. Lock the charging handl es forward.

4. Place the gun on SAFE.

5. Press the trigger.

6. If the weapon fires, notify the super-
vi sor.

1. [f the weapon did not fire, continue.

8. Myve the safety to FIRE

9. Press th trigger. Bolt should spring
forward

10.  Open the top cover

11. Check the tip of the firing pin. It
shoul d be exposed.

12, Moywve the feed slide to the left.
13.  Cose the top cover

14, Mve the safety to SAFE

| nternedi ate Trai ni ng Gbj ective 7: d ean,

[ubricate the MK 64 MDD 7 gun cradrl e.

GO

NO- GO

I nspect, and

CONDI TIONS: G ven a gun cradle, TM 9-1010-231-13&P, and

[ ubri cant.

STANDARDS: The gunner will clean, inspect,
the gun cradle.

and | ubricate



PERFORVANCE MEASURES

1.

a.
b.
C.

2.

o2

f.
g.

Cl ean the gun cradle.

Brush or wipe away dirt.
Use a rag to apply cleaning solvent.
W pe dry.

| nspect the gun cradle for--

Bent or cracked retaining pins.

Damaged threads on depression stop.
Danmage to mounting surface on the gun
cradle.

Loss of nounting hardware (nuts,
bolts, pins, or chains).

Depression stop in place (training use
only).

Frozen pintle |ock.

M ssing cotter pins.

3. Lubricate the gun cradle. Apply a light

coat to all pins and pivot points.

GO
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STATI ON THREE
Station Three has four internediate training objectives.

TASK: Load, unload, and correct nmlfunctions; clear the
MK 19.

CONDI TIONS: G ven a location in which to work, a conplete
MB tripod-mounted MK 19 and ten rounds of |inked 40-nmm
amuni tion (dumy).

STANDARDS: The gunner wll 1load, unload, and clear the
MK 19, and will take imrediate and renedial action per
TM 9-1010-230-10 and this training program

Internmediate Training Objective 1: Cear the MK 19.

CONDI TIONS: G ven an M3 tripod-nounted weapon in a desig-
T%ted)location, and ten rounds of |inked 40-nmm amrunition
unmy) .

STANDARDS: The gunner wll clear the MK 19.
PERFORVMANCE MEASURES:

NONFI RING  Wien the weapon has been in
storage and is taken out for maintenance, a
nonfiring situation exists.

1. Place the gun on SAFE
2. QOpen the top cover
3. Lower the charging handl es.

4, Pull back on the charging handles
slightly, allow ng enough space between
the face of the bolt and the chanber to
allow both to be seen.

5 Inspect the bolt face, the chanber, and
the feed area for amunition.

6. Ri de the bolt forward.

7. Return the charging handles to the
original upright position.

8. ?bye the feed slide assenbly to the
ert.




PERFORVANCE MEASURES:

9. Cose the top cover.

FIRFNG A firing situation exists when the
weapon has been fired or when it is in an
environnent in which anmmunition has been
used.

1.  Place the gun on SAFE.

2. Lock the bolt to the rear.

3. Renove the live round or spent case from
the bolt face.

4. Catch the live round as it falls out.
5. Open the top cover.

Renmove the rounds from the feeder.
Move the safety to FIRE

Ri de the bolt forward.

Move the safety to SAFE

10. Il\/bfve the feed slide assenbly to the
ert.

11. dose the top cover.

Internediate Training Qbiective 2: Load the MK 19.

CONDI TIONS: G ven an M3 tripod-nounted weapon in a desig-
nated |ocation, ten rounds of |inked 40-mm anmunition

(dummy) .
STANADARD: The gunner will |oad the weapon.
PERFORVMANCE MEASURES:

1.  Place the weapon on SAFE.
2. R de the bolt forward.
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PERFORVANCE MEASURES:

GO| NO- O

3 Return the charger assenblies to the
original upright position.

4, Open the top cover

5. Slide the rounds, female link first,
t hrough the feed throat.

6. Insert the first round into the feeder
and across the first paw.

7. Mve the feed slide assenbly to the
left.

8. Close the top cover.

9. Charge the weapon.

10.  Lock the charger handl es forward.

11.  Move the safety to FIRE

12.  Press the trigger (bolt goes forward).
13.  Moywve the safety to SAFE

14,  Charge the weapon (live round on bolt
face).

15. Lock the charger handl es forward.

Internediate Training Cbjective 3: Correct malfunctions.

CONDI TIONS: G ven an M3 tripod-nounted weapon in a desig-
nat ed, ten rounds of i nked 40-mm ammunition
(dumy), and a sinulated stoppage.

STANDARD: The gunner will correct the mal function.
PERFORMANCE MEASURES:

QO |NO- (O

1. In a training situation, wait ten
seconds after any stoppage.
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PERFORVANCE MEASURES

&0 | NO- GO

2. Charge the weapon and try to fire.

3. If the weapon fails to fire, recharge
and try to fire.

If the weapon fails to fire (or gunner is
instructed that the gun did not fire) after
the second attenpt, the gunner wll take
remedi al action:

4, Unl oad and cl ear the weapon.

5. Inspect the weapon and anmmunition and
try to find the cause of the stoppage.

6. |If possible, correct the cause of the
st oppage, reload, and try to fire the
weapon.

Internediate Training Cojective 4: Stop a runaway gun.

CONDI TIONS: G ven an M3 tripod-nounted weapon in a desig-
nated l|ocation, ten rounds of |inked 40-mm anmmunition
(dumy), and a simul ated runaway gun.

STANADARDS: The gunner will stop the runaway gun.
PERFORMANCE MEASURES:

Lower one of the charging handles.
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STATI ON FOUR

Station Four has four internediate training objectives.

TASK:  Munt and disnmount the MK 19 onto one of the
following: M3 tripod, M4 pedestal on a 1/4-ton vehicle,
Hl\/ll\él/\X/ with weapon platform or conmmander's cupola on an
ML13.

CONDI TIONS: G ven a conplete MK 19, a conplete MK 64 MDD 7
gun cradle, a location in which to work, TM 9-1010-231-13&P,
and one or nore of the following: M tripod, 1/4-ton
vehicle with an M4 pedestal, HVYWW w th weapon platform or
ML13.

STANDARDS: The gunner will nount and di snount the MK 19 on
the gun cradle, nmount the gun on other nounts as directed.
The tinme limt for noving the MK 19 from one nount to
another is four mnutes.

TRAINING NOTE: when the MK 19 is nounted on a unit's
organic carrier or the M3 tripod, it is called a weapon
system The weapon systemis nounted using the three-nan
concept. The gunner is responsible for ensuring that it is
nounted correctly, with the aid of the other two team
menbers. The steps for securing the MK 19 to the gun cradle
are ght sanme. The MK 19 is noved from one nount ot anot her
with the MK 64 MOD 7 gun cradle attached.

Internmediate Training Cbjective 1: Mnt the MK 19 on the
M3 tripod.

CONDI TIONS: G ven a location in which to work, an M3 tri pod
with T&E nechanism the gun cradlem and TM 9-1010-231- 13&P.

STANDARDS: The gunner will nount the gun cradle on the M
tripod.

PERFORVANCE MEASURES:

& | NO- GO

MONTI NG
1. Set up the MB tripod.

2. Secure the MK 64 MOD 7 gun cradle onto
the M3 tripod.

3. Lift the gun into the gun cradle.




PERFORVANCE MEASURES

GO [NO- GO
4. Slide the front Portion of the receiver
into the gun cradle.
5. Secure the rear of the gun to the gun
cradl e.
6. Attach the T&E nechanismthe to the M3
tripod.
7. Attach the T&E nechanism to the gun
cradl e.
8. Attach the feed throat.
DI SMOUNTI NG
9. Renove the T&E nechani sm retaining pin.
10. Insert the gun cradle stow pin (left
side) .
11. Unlock the M3 tripod pintle |ock rel ease
cam
12. Lift the MK 19, with the MK 64 MXD 7 gun
cradl e attached, fromthe M3 tripod.
Internediate Training Qojective 2: Mount and di smount the

MK 19 Tromthe M4 pedestal.

CONDI TIONS: Gven a location in which to work, a vehicle
with an M4 pedestal nount, an M3 tripod-nmounted MK 19, the
T&E nEﬁhanism pintle adapter, ammunition container bracket,

and tools.

STANDARDS: The gunner will renove the MK 19 from the M
tripod, nount it on the M4 pedestal within four mnutes, and
dismount it fromthe M4 pedestal within four mnutes.

PERFORVANCE MEASURES

GO | NO- GO

MOUNTI NG

1. Renove the T&E nechanism retaining pin
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PERFORVANCE MEASURES

2. Insert the cradle stow pin (left side).

3. Unlock the M3 tripod pintle lock Iever

4. Mve the MK 19 to the M4 pedestal

5. Loosen the locking lever on the M
pedestal .

6. Insert the pintle adapter into the top
part of the M4 pedestal

7. Renove the quick-release pin fromthe
pintle adapter.

8. Tighten the locking lever on the M
pedestal .

9. Lift up the MK 19 and insert the gun
cradle pintle into the top of the pintle
adapter.

10. Insert the quick-release pin into the
pintle adapter from either side.

11.  Attach the train and el evation nmechani sm
to the gun nmount.

12.  Center the elevation handwheel.

13.  Renobve the stow pin.

14, Attach the train and el evation nechani sm
clamp to the M4 pedestal

15.  Attach the two support clanps to the M
pedestal .

16. Attach the ammunition container bracket
(right side).

17.  Attach the enpty case catch bag.

DI SMOUNTI NG

18. Renove the ammunition container bracket

(right side).

GO

NO- GO
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PERFORVANCE MEASURES:

19. Renpve the pin securing the train and
el evation nmechanism to the gun cradle.

20.  Insert the gun cradle stow pin.

21.  Renove the quick-release pin fromthe
pintle adapter.

22.  Lift the MK 19 from the M pedestal

23. Loosen the locking lever on the M
pedest al .

24, Lift the pintle adapter from the M
pedestal .

[nternediate Training Gbjective 3: Munt and di snount the
MK 19 from the HVWW weapon platform

CONDI TIONS: G ven a nounted MK 19, location in which to
work, a HWW w th weapon platform pintle adapter assenbly,
train and el evating nmechanism and TM 9-1010-231-13&P

STANDARDS: The gunner will renove the MK 19 fromits nount
and install it on the HWA weapon platform w thin four
m nut es.

PERFORVANCE MEASURES

GO NO- GO

MOUNTI NG
1. Renove the MK 19 fromits nount.

2. Loosen the |ocking screws on the HVMW
pedest al .

3. Insert the pintle adapter into the HVWW
pedest al .

4,  Tighten the |ocking screws.

5. Renove the quick-release pin fromthe
pintle adapter.
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PERFORVANCE MEASURES:

6. Lift the MK 19,wth MK 64 MOD 7 gun
cradle attached, to the pintle adapter
and insert the gun cradle pintle into
the pintle adapter.

7. Insert the pintle adapter quick-release
pi n.

8. Attach the train and elevating assenbly
to the gun cradle.

9. Center the elevating handwheel.

10. Renove the gun cradle stow pin.

11.  Attach the train and el evating nmechani sm
to the HWW pedestal .

12, Attach the anmunition container bracket.

DI SMOUNTI NG

13. Renove the ammunition container bracket.

14,  Renove the train and elevating mechani sm
fromthe HWW pedestal.

15.  Renove the train and el evating nechani sm
fromthe gun cradle.

16.  Insert the gun cradle stow pin.

17.  Renove the quick-release pin fromthe
pintle adapter assenbly.

18. Lift the MK 19 from the HMWW pedestal .

19. Renove the pintle adapter from the HVWAW

| nternedi ate Trai ning Objective 4: Munt

pedestal .

MK 19 from the commander’s cupola of an ML13.

CONDI TIONS: G ven a npunted MK 19,
wor K,

NO- GO

and di snount the

a location in which to

an ML13 wth the commander's cupola, pintle adapter,
anmuni tion bracket, and TM 9-1010-231- 13&P.
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STANDARDS: The gunner will renove the MK 19 fromits nount
and install it on the comander’s cupola of the M13 within
four mnutes.

PERFORVANCE MEASURES

G O|NO GO
MOUNTI NG
1. Insert the pintle adapter into the nount
receptacl e.

2. Renove the pintle adapter quick-release
pi n.

3. Lift the MK 19 to the pintle adapter and
insert the cradle pintle into the pintle

adapter.
4, Insert the pintle adapter quick-release
pi n.
5. Attach the ammunition bracket.
DI SMOUNTI NG
6. Insert the gun cradle stow pin.

7. Remove the ammunition bracket.

8. Renove the pintle adapter quick-release
pi n.

9. Lift the MK 19 from the commander's
cupol a.
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TASK:

STATI ON FI VE

| dentify characteristics of a defensive position for
the MK 19.

CONDI TIONS: G ven an MB tripod, a conplete Mk 19, a l|ocation

tion in which to work, direction of fire,
dug fighting position.

STANDARDS: The gunner w ||

conplete the fighting position.

PERFORVANCE MEASURES:

Check assigned direction of fire.
Check gun traverse.

Check overhead cover.

Check fighting position canouflage.

?heck for protection against small-arns
ire.

Check for protection against indirect
fire fragnents

Check for protection from aerial
observati on.

Check for nutual support wth other
fighting positions.

Check for a good field of fire.

and a partially

identify the actions needed to

G O

NO- GO




STATION SI X
TASK: Prepare a range card for the MK 19.

CONDI TITONS: Light, in a defensive position, given
a tripod-munted MK 19, a principal direction of fire and
secondary sector of fire (both with recognizable targets),
paper, pencil, and conpass.

STANDARDS: Prepare range cards that include a data and

sketch section for each sector of fire, with appropriate
sketches and mlitary synbols.

PERFORVANCE MEASURES:

G O[NO- GO

1. Oient the range card.

2. Sketch the terrain that is to the front
of the position (promnent and nan-nade,
including terrain features)

3. Fill in or construct the marginal data
section.

a.  @n number.
h. Unit designation.
c. Date.
d. Magnetic north arrow.
4, Sketch machine gun symbol .

5. Specify gun location in relation to
promnent terrain feature or eight-digit
grid coordinate.

a. Determne azimuth in mls from the
terrain feature to the gun

b. Determ ne di stance between the terrain
feature and the gun.

c. Sketch and identify the terrain
feature on the card.

d. Connect the feature and gun with a
bar bed |ine.

e. YVite the distance in neters above the
I ne.
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PERFORVANCE MEASURES:

G0 | NO- GO

f. Wite the azimuth in mls below the
line fromthe feature to the gun.

6. Sketch in the TRPs, if any.
7.  Label TRPs, if any.
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STATI ON SEVEN

TASK: Mount, place into operation, and disnount the
AN TVS-5 night vision device fromthe M 19.

CONDI TIONS: G ven a nounted MK 19 and an AN TVS-5.

STANDARDS: The gunner will nount the ANNTVS-5 on the MK 19,

pl ace the sight into operation, and disnount the AN TVS-5
fromthe M 19.

PERFORVANCE MEASURES:

GO | NG GO

1. Munt the M2 nounting bracket onto the
MK 19.

Mount the ANNTVS-5 onto the M2 bracket.
Install the batteries in the device.
Press your eye against the eye guard.

Turn the ON OFF/ TUBE BRI GHTNESS control
to ON.

6. Adjust the ON OFF/ TUBE BRI GHTNESS
control, as needed.

7. Turn the ON OFF/ RETICLE BRI GHTNESS
control to ON.

8. Turn the diopter focus ring until the
clearest image of the reticle patternis
obt ai ned.

9. Turn the objective focus ring until the
(tjafr.getd in the field og view is sharply
ef i ned.

10, Turn the ON OFF/ RETICLE BRI GHTNESS
control to OFF.

11. Tur(r_lFFt he ON OFF/ TUBE BRI GHTNESS contr ol
to .

12. Renove the batteries from the AN TVS-5.
13. Renmove the ANNTVS-5 from the M2 bracket.
14, Renove the M2 bracket from the MK 109.
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APPENDIX C
FIRING TABLES

There are ten exercises used to train MK 19 gunners and
crews. Commanders dictate the level of mssion-oriented
protection posture (MOPP) used during MK 19 gunnery. The
first seven exercises wuse individual gunnery firing
The last three use collective gunnery tables. Active fight-
ing force gunners qualify sem annually and participate in
unit-level live fires quarterly. Active supporting force
gunners qualify and participate on instructional fire
annual ly. Al reserve conmponent gunners qualify annually.

C-1. | ND VI DUAL GUNNERY

The first four of these tables are used for gunnery prac-
tice. Five through seven are used for gunnery qualification.

a. Instructional Fire Exercise (TABLE C-1). The instruc-
tional firing exercise_gjves. the soldier practice firing
on a range before qualification firing.

b. Disnounted Range Card Exercise (MABLE C2). The dis-
nounted range card exercise is held after instructional
fire and gives the gunner and crew a chance to test their
skills against a tine-and-hit exercise. It is held tw ce

yearly, or as often as the conmander feels is needed to
maintain crew skills.

(1) Time the gunner and the crew while they place the

tripod-nmounted MK 19 into operation in a selected
| ocati on.

(2) Tinme the gunner while he conpleted a range card
?4th the the ranges of all targets within his sector of
ire.

(3) Have the gunner suppress or kill single or multiple
éargets in his sector of fire, using his range card
at a.

(4) Time the gunner and the crew while they take the
MK 19 out of operation.

c. Munted Conbat Exercise [TABLE C-3).The nmounted com
bat exercise gives the gunner and the crew practice fight-
ing froma vehicle. It is held twice yearly, or as often
as the commander feels is needed to maintain crew skills.

(1) Time the gun crew while they place the MK 19 into
operation on iIts organic carrier. (Carriers may be
HWW/s, 2 |/2-ton trucks, ML51-series utility trucks, or
ML13-series APCs.)
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C-2

(2) Using the tinme-and-hit standards set by the unit
commander, give the gunner and the crew a series of sin-

gle and multiple targets to suppress or kill in their
sector of fire.

(3) Upon conpletion of nounted firing, tine the gunner
and the crew while they take the MK 19 out of operation

EXERCI SE
Di stingui shed 176/ 344
Qualified 97/ 175
Unqual i fi ed 96 and bel ow

Practice qualification scores and rating.

d. Night Fire Exercise (TABLE C--4). This live-fire exer-
ci se devel ops and i nproves MK 19 gunnery skills at night
or during degraded conditions. Hold this exercise as of-

ten as the commander feels is needed to maintain crew
skills.

EXERCI SE
Di stingui shed 176/ 344
Qualified 96/ 172
Unqual i fi ed 96 and bel ow

Qualification scores and rating.

e. Disnounted Range Card Qualification (TABLE C-5). This
live-fire exercise tests the skills practiced during the
di smounted range card exercise. It is scored on the tine
taken and target hits nmade based on the firing table stan-
dards. Hold this exercise twice yearly, or as often as
the commander feels is needed to maintain crew skills.

f. Disnmounted Range Combat Qualification. [TABLE CG-6). This
live-fire exercise tests the practiced during the
nmount ed conbat exercise. It is scored on the tine taken
and target hits nade based on the firing table standards
Hold this exercise twce yearly, or as often as the com
mander feels is needed to maintain crew skills.

g. Night Fire Qualification (TABLE C-7). This live-fire
exercise tests the skills practiced during the night fire
exercise. It is scored wthin a time frane and on target
hits nade, based on the firing table standards. Hold this
exercise twice yearly, or as often as the conmander feels
I's needed to maintain crew skills



C-2. COLLECTI VE GUNNERY

These three exercises test the application of fire fromtwo

or nore guns against |inear, deep, linear with depth, and
area targets. They test collective individual skills, fire
control, leader skills, adjustnment of fire, nmethods of tar-

et engagenment, and the control of one or nore fire units.
|ia5| es C 8 through[ G 10]should be used with unit live-fire
exercises and not as part of individual qualification. They
can be held on any range or piece of terrain that supports
the MK 19. Targets arrayed may be nade up of 55-gallon
drums, hul ks of old vehicles, silhouettes, chalk, and panel
mar kers or engi neer tape.
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APPENDIX D
ANNUAL GUNNERY TRAINING PROGRAM

This appendi x contains four suggested annual training
prograns for the MK 19 MOD 3, one for each of the fighting
and supporting active and reserve forces. Because of the
hi gh cost of M18TP and M430 HEDP rounds,live firi n% IS
kept to a mnimum Qunnery training prograns have been
prepared to adequately train gunners based on the m ssion
profile of the unit. The firing tables that support these
prograns are in [Appendix C] A definition of each force
along with a sunmmary of the annual gunnery training program
designed for it, is included in this appendix.

D-1. FIGHTING FORCES ACTI VE COVPONENT

These forces consist of infantry, mlitary police, and
engi neer units of the Active Arnmy. The MK 19s wi || be used
in both of fensive and defensive roles. Gunners assigned to
these units will qualify sem annually, and participate in

unit level live fires quarterly. Each gunner assit]:jned to
this portion of the force will fire 300 rounds annually.

a. Ever arter.

oMnthly Prelimnary Marksmanship Instruction (PM)
and Crew Drills.

oQuarterly Gunnery Skills Test.

b. First Quarter Only.
oSeniiannual Qulification: [Tables C 5|through [c 7.
o Quarterly unit live-fire exercise: [Table C 8

C. ww’ Only. Quarterly wunit Ilive-fire
exerci se: [ Table C09.

d. Third Quarter Only.

o Seniannual qualification: |Tables C§ through [C13.

o Quarterly unit live-fire exercise: [Table C 10.

e. Fourth CQuarter Only. arterl unit live-fire
exerci se: CALFEX--choice of itabl es C 8 |t hrough [C10]

FM 23-27
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D-2. SUPPORTI NG FORCES ACTI VE COVPONENT

These forces consist of all other units in the active
conponent not identified as fighting forece units. These
uns will be used primarily 1 n defense of battalion,
rigade, and division rear operations. Gunners from these
forces wll \oartl cipate in instructional fire and qualifi-
cation annually.

a. Ever arter.

o Mnthly Prelimnary Mrksmanship Instruction (PM)
and Crew Drills.

o Quarterly Gunnery Skills Test.

b. First Quarter Only. There is no additional training
during this quarter.

C. Second Quarter Only. Live fire: [Table C 1.

d.  Third Quarter Only. There is no additional training
during this quarter.

e. Fourth Quarter Only. Annual qualification: [Tables C 5|
t hrough[C7]

D-3. FIGHTI NG FORCES RESERVE COVPONENTS

These forces consist of mlitary police, engineer, and
infantry units of the Treserve component.
forces must maintain a |evel of proficiency higher than that
of the active support forces. At the sane tinme, limted
time and range resources nust be considered. Gunners of
these forces will conduct sustainment on the trainer at
| east quarterly. Live fires wll consist of annual
gualification and a unit level live-fire exercise. These
forces will be allocated 114 rounds per year for live fire
and qualification.

a. Every Quarter.

o Semannual Prelimnary Mrksmanship Instruction (PM)
and Crew Drills.

o Quarterly Gunnery Skills Test.

b. First Quarter Only. There is no additional training
during this quarter.




FM 23-27

c. Second Quarter Only. There is no additional training
during this quarter.

d.  Third Quarter Only. Live-fire qualification:
and Iﬁ %ﬁrougﬁlﬁl

e. Fourth Quarter Only. There is no additional training
during this quarter.

D-4. SUPPORTI NG FORCES RESERVE COVPONENT

These forces consist of all reserve units not specifi call?/
outlined under the paragraph on fighting forces. They wl
be allocated 78 rounds for each year to qualify.

a. Every Quarter.

o Sem annual Prelimnary Marksmanship Instruction (PM)
and Crew Drills.

o Quarterly Qunnery Skills Test.

b. First Quarter Only. There is no additional training
during this quarter.

c. Second Quarter Only. There is no additional training
during this quarter.

d.  Third Quarter Only. Live-fire qualification: -Tabl es
through[C 7]

e. Fourth Quarter Only. There is no additional training
during this quarter.

D-3



APPENDIX E
TRAJECTORY DATA

The table in this appendix provides informtion about the

trajectory of MK 19 projectiles as they are influenced by
various factors:

NOTE: 40-MM TP, XWP18 is a reduced tine-of-flight
experimental anmunition.

FM 23-27
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REMAINING VELOCITY

*REDUCED TIME-OF-FLIGHT EXPERIMENTAL AMMUNITION

ELEVATION, MILS FLIGHT TIME, SECONDS M430 M386
RANGE.
METERS M430 M386 M918 XM918* M430 M386 M918  XM918* FPS  MPS FPS  MPS
0 0.0 0.0 0.0 00 0.00 0.00 0.00 0.00 790 2408 790 2408
100 9.0 9.0 8.9 46 0.43 043 043 0.31 747 2277 744 2268
200 186 187 18.6 9.5 0.88 0.88 088 0.63 706  215.2 700 2137
300 291 293 288 149 1.36 137 136 0.97 667 2033 660 201.2
400 404 408 39.9 206 1.87 188 185 1.33 630 1920 622 189.6
500 526 534 51.8 267 2.40 243 238 1.70 596 181.7 586 178.8
600 669 669 647 333 2.97 307 293 2.10 564 1719 552 168.2
700 803 818 785 404 368 363 352 252 533 1625 520 1586
800 960  98.2 935 481 422 429 414 2.97 505 1639 491 1497
900 7439 1163 i09.8  58.3 4.90 495  4.80 3.43 478 1457 483 1411
1000 1319 1358 1276 652 5.63 674 550 3.93 453 1381 438 1335
1100 i525 1578 1488 748 6.41 656 624 445 430 1311 a14 1282
1200 1762 1819 1678 853 7.24 742 703 5.00 409 1247 393 1198
1300 2004 2090 1910 968 8.14 837  7.88 558 3ge 1188 373 1137
1400 228.6 2396 2166 1089 9.11 940 879 6.19 372 1134 356 108.5
1500 2803 2746 2450 1222 1017  10/63  9.77 6.84 36  108.6 341 1039
1600 296.7 3163 2771  136.7 11.34 1063 10.84 7.63 343 1045 329 1003
1700 3192 3642 3137 1526 1265 1180 1201 8.27 333 10156 320 97.6
1800 390.8 4264 3565 169.9 1417 1326 1334 9.05 325 99.1 314 95.7
1900 4583 5184 4085 189.0 16.06  15.01 14.88 9 88 322 98.1 314 957
2000 670.1 - 4772 2100 1897 17.44 1682 1077 324 98.8 - -
2100 - - 767.3 2334 - - 2366 11.73 - — - -
2200 - - - 2596 - - - 1277 - - -
2300 - - - 289.3 - - - 13.91 - - -
2400 - - - 3234 - - - 16.18 — - _ .
2500 — - . 363.8 - - - 16.62 - - - _
2600 - — - 4138 - - - 18.32 - - - -
2700 — —_ — 4824 - — — 20.54 — — -
2800 - - — - - - - — - -

E-2
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REMAINING VELOCITY

M918 XM918° ANGLE OF FALL, DEGREES MAXIMUM ORDINATE, FEET
RANGE,

METERS FPS MPS FPS MPS M430 M385 M918 XM918* M430 M385 M918 XM918°
o] 790 2408 1100 335.3 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0
100 750 228.6 1044 318.2 06 05 05 0.3 0.7 0.7 07 04
200 712 217.0 991 3021 11 1.2 11 0.6 3.1 3.1 31 1.6
300 675 205.7 940 286.5 1.8 1.9 1.8 0.9 74 7.5 73 38
400 641 1954 892 2719 26 27 2.6 1.3 140 14.2 13.8 71
500 608 186.3 847 258.2 3.6 3.7 35 1.8 233 237 22.8 1.7
600 578 176.2 804 2451 a7 4.8 45 23 35.7 36.5 347 179
700 549 i67.3 763 2328 59 6.1 5.8 293 51.7 53.1 50.1 25.7
800 521 168.8 724 220.7 73 76 6.9 36 72.0 744 69.4 35.6
800 458 151.2 688 208.7 8.5 $3 8.4 43 $7.4 101.0 $3.4 477
1000 47 1436 653 199.0 107 113 101 5.2 128.7 1341 1227 62.5
1100 449 1369 620 1899 128 13.6 120 6.1 167.0 1748 1682 80.3
1200 428 1305 590 179.8 15.2 16.2 141 7.2 213.6 224 9 201.2 101.6
1300 409 1247 561 1710 17.9 191 168 84 270.3 2863 2529 1268
1400 391 119.2 534 162.8 21.0 225 19.2 9.8 3393 361.8 315.0 1656.6
1500 376 1146 508 154.8 245 264 223 114 4236 4553 390.0 191.6
1600 362 1103 484 1475 284 30.9 258 131 5276 5279 4808 2327
1700 350 106.7 462 1408 329 36.1 297 160 658 .4 7246 592.2 280.8
1800 3 103.9 442 134.7 38.2 422 341 172 8284 931.6 7316 337.0
1900 334 101.8 423 1289 44 4 50.0 39.2 19.6 1066 6 12593 9123 402.8
2000 332 101.2 406 1237 53.2 453 224 1486.5 1166.1 479.9
2100 350 106.7 392 1195 - - 636 253 - 22987 570.7
2200 - 379 11586 - -- - 286 678.0
2300 - - 368 1122 - 323 806.2
2400 - - 359 1094 - 363 - 961.6
2500 - 364 107.9 - - - 408 1154.6
2800 - 351 i07.0 - 458 - - 1405.6

2700 - - 352 107.3 - - - 62 0 - - 17673

*REDUCED TIME-OF-FLIGHT EXPERIMENTAL AMMUNITION

Table E-1. Continued.



This appendi x consists of

procedur es

APPENDIX F

OPERATIONS CHECKLIST

after operation of the MK 19

FM 23-27

an operations checklist of

(Table F-1) to be followed before, during, and

VEAPON PART

of all
obstructi ons.

appears in the
line of fire.

BEFORE DURI NG AFTER
1. Bore. Ensure it is Cean and
clear and clean. oil lightly.
2. Myving Gl lightly and Lubricate | nspect
parts. test for worn or wor ki ng parts. cl ean, and
broken parts. (bserve the oil lightly.
They shoul d functioning of
function w thout the gun to
excessive anticipate
friction. failures.
3. Amuni - a. Ensure Keep correctly G ean
tion. correct type is aligned in the store care-
used. feedtray; check  fully, and
b. Ensure it is resuppl y; repl eni sh
clean and dent protect from supply.
free. sun, noisture,
c. Ensure all and dirt.
ogi ves are Watch for link
tight. st oppage.
d. Have an
adequate supply
on hand.
4 Top | nspect for KeeE cl osed and Lube
cover. dents or danage. | ocked down. p;gperly
after
cl eani ng.
5. Line of Ensure |ine of Cease fire if
fire. fire is clear any obstruction

Table F-1. Operations checklist.

F-1




AE
A
APC
AS

BWP

CALFEX
Conp

DA
deg
DODAC

el ev

FPF

NBC

FM 23-27

GLOSSARY

angles of elevation

assi stant instructor
arnored personnel carrier
angl e of sight

(a Threat vehicle)

conbined arns live-fire exercise
conposi tion

Department of the Arny
degr ees

Department of Defense Amunition Code

engagenent area
el evation

feet per second

f eet

field manual

final protection fires
field training exercise

hi gh expl osi ve

hi gh- expl osi ve dual - pur pose _
high nobility nultipurpose wheeled vehicle
headquarters

I n accordance wth
initial entry training

| ubricant,arctic weather
| oad- bearing equi pment

[ive-fire exercise
[ eft hand

Mul ti purpose Arcade Combat Sinmul ator
maxi mum or di nat e

nulﬁiple I ntegrated | aser engagenent system
Mar

mllineter
model . .
m ssion-oriented protection posture

mul ti purpose range conplex
meters per second

nucl ear, Dbiological, chemca
nunber

Glossary-1
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oW

PDF
PEWS

Pl BD

RBC

sec
SCP
STX

T&E
TESS

™
TP
TRADOC
TRP

VDT

Glossary-2

operator’s vehicle materia

principal direction of fire
pl atoon early warning system

poi nt jnitiatin%, base detonating
prelimnary marksmanship instruction

quadrant el evation

rifle bore cleaner
ri ght hand

seconds _
standard operating procedures
situational training exercise

traverse and el evation

Tactical Engagenent Simulator System
tabl e of organization and equi prent
techni cal manua

training practice

United States Army Training and Doctrine
Command

target reference point

Vi deo Di sk Trainer
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REFERENCES
REQUI RED PUBLI CATI ONS

Required publications are sources that users nust read in
order to understand or to conply with this publication.

None.

RELATED PUBLI CATI ONS
Rel ated publications are sources of additional information.
They are not required in order to understand this publi -
cation.

Arnmy Requl ati on (AR)

385-63 Policies and procedures for Firing
Ammuni tion for Training, Target
Practice, and Combat

Departnent of Defense Requl ation

5100- 76- M Physical Security of Sensitive
Conventional Arnms, Ammunition, and
Expl osi ves

Departnment of the Army Circular (DA Cir)

350-85-4 Standards in Wapons Training
Departnent of the Arny Form (DA Form
5517-R Standard Range Cards (LRA)

Field Manual s (FM

3-5 NBC Decont am nati on

5-25 Expl osi ves and Denolitions

7-7] The Mechani zed Infantry Pl atoon and
Squad (Bradl ey)

21- 26 Map Readi ng and Land Navi gati on

21-60 Visual Signals

25-2 Unit Training Managenent

25-3 Training in Units

References-1
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25-7
31-70
90- 10

Sol dier's Training Publ

Trai ni ng Ranges
Basi ¢ Cold Wat her Manual

Mlitary Operations on Urbanize
Terrain (MOUT)

i cation (STP)

21-1

Technical Mnuals (TM

9-1005-245-14

9-1010- 230- 10

9-1010-231-13&P

11-5855-214-10

Training Circulars

(TQ)

Sol dier’s Manual of Comon Tasks
(SMCT), Skill Level 1

Operator’s, Organiztional, Direct
Support and General Support

Mal nt enance: Various WNMachi ne @Qun
Mount s and Conbi nations Used on
Tactical and Arnored Vehicles

Operator’s Manual and Conponents Li st
for Machine Gun, 40-nm 19 MOD 3

Qperator, O ganizational and

I nternedi ate Mi ntenance Manual, for
Gun Munt, MK 64 MDD 4/(1) M 19 MD
3, 40-mm Machi ne Qun, 82) M2 Cal i ber
.50 HB Machine Gun, and (3) MO
7.62-mm Machi ne @Qun

Qperator’'s Manual for N ght Vision
Sight, Crew Served Wapon, AN TVS-5

23-13
25-6

25-7

90-1

References-2

Crew Served Weapon Night Vision Sight

Tactical Engagenent Sinulation
Training wwth MLES

How to Devel op Training Managenent
Skills in the Unit

Mlitary Operations on Urbanized
Terrain Training



INDEX
adjustment of fire, 6-13, 6-14, 6-24, 6-42, 6-46
AE (angle of elevation). See angle of elevation
ai mng-point method, 6-37 (illus) , 6-41, 6-42 (illus)
ai m ng- stake nethod, 6-38
1-9 (illus), 1-10, E-1, E-2 (tables),

amuni tion
F-1 (table)

angl e of elevation (AE), 6-39 (illus)
angl e of sight (AS), 6-39 6-40 (illus)
annual gunnery training program D1
fighting forces active conponents, D-1
fighting forces reserve conmponents, D-2
supporting forces active conponents, D-2
supporting forces reserve conponents, D3
application of fire, 6-13
defilade position, 6-35
fire coommands, 6-14
fire control, 6-13
target engagenent, 6-18
applications, 1-1
area targets, 6-33
AS (angle of sight). See angle of sight
assenbly, 2-4, 2-12 (illus)
assignment, 6-16, 6-21, 6-23, (illus)
beaten zone, 6-2, 6-3, 6-20, 6-27, 6-33
bi nocul ars, 6-8 (illus)
carrying the tripod-nmounted MK 19, 4-14
center of inpact, 6-2
characteristics of fire, 6-1
beaten zone, 6-2

center of inpact, 6-2
cone of fire, 6-2

FM 23-27
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Index-2

danger space, 6-1
dead space, 6-1
[ine of sight, 6-1
maxi mum ordi nate, 6-1
ordinate, 6-1
trajectory, 6-1

classes of fire, 6-2, 6-16
respect to the ground, 6-2
respect to the gun, 6-4, 6-4 (il
respect to the target, 6-3 (illus

us)
)

clearing, 2-1
coaches, 5-29

col l ective gunnery exercises, C14
area targets, C17
| inear and deep targets, C 14
linear targets with depth, C 16

conputed search nethod, 6-21, 6-24, 6-26, 6-28

cone of fire, 6-2
corrective action, 2-23, 2-24, (table)

crew drills, 4-1, 7-2
advanced crew tra|n|ng, 7-13
carrying the tripod-munted M 19, 4-14
equi pnent, 4-1, 4-3
formation for, 4-1
organi zation of, 7-2
placing the gun into action, 4-4
presentation of, 7-13
taki ng the gun out of action, 4-13

cycle of operation, 2-18

bl owback and autonatic feeding cycle, 2-21,

charging, 2-18, 2-19 (illus)

cocking, 2-20 (illus) _
extracting (deI|nk|n 2-19, 2-10 (illus)
firing cycle, 2- |IIus

danger space, 6-1
dead space, 6-1, 6-43
deep targets, 6-4, 6-26

2-22 (illus)



def ensi ve operations
tine a factor, 6-34
tinme not a factor, 6-33, 6-42

defil ade position, 6-35
adj ustnent of fire, 6-42
direction, 6-37
el evation, 6-39
mask cl earance, 6-41
maxi num 6- 37
m ni num 6- 36
partial, 6-37, 6-41
plan for, 6-34
terrain profile, 6-43 (illus)

deflection, 6-14, 6-38

degraded conditions, 6-45
Il lum nation, use of, 6-46
range cards, use of, 6-45

description, 1-1 (illus), 1-4 (illus)
destruction, 2-28
direct-alignment nmethod, 6-37

direction, 6-4, 6-5, 6-15
laying the gun for, 5-7, 6-37
readi ngs, 5-7

di sassenbly, 2-4 (illus)
distribution of fire, 6-18

el evation, 6-1, 6-4, 6-5, 6-39, 6-43, 6-44 (illus)
AE (angle of elevation). See angle of elevation
ai m ng- poi nt nethod, 6-41 _
AS (angle of sight). See angle of sight
conputed quadrant elevation nethod, 6-41.

See also range determ nation

neasured quadrant elevation nethod, 6-41 _
QE équadrant el evation). See quadrant elevation
readi ngs, 5-8

el evation readings, 5-8

enfil ade
fire, 6-3
targets, 6-4

FM 23-27
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equi prent data, 1-7 (table)
fighting position, 5-3

fire
adj ustment of, 6-42
characteristics of, 6-1
cl asses of, 6-2
distribution of, 6-18
predeterm ned, 6-46

fire commands, 6-14
fire control, 6-13
fire for effect, 6-11
firing
| ocation of target by, 6-16, 6-23
measur ement of range by, 6-11
firing exercises. See live-fire exercises, firing tables
firing positions, 5-1
kneeling, 5-3 (illus)
sitting, 5-1 (illus)
standing, 5-2, 5-3 (illus)
firing tables, C1 _
di smounted range card exercise, G6
di smount ed ran?e card qualification, C10
instructional fire exercise, G4
mounted conbat exercise, C38
mounted combat qualification, C 12
night fire exercise, C9
night fire qualification, GC13
fixed fire, 6-4
flanking fire, 6-3
free gun, 6-5
frontal fire, 6-3
ground- nounting, 3-2

gun cradle, 3-1

Index-4
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gunnery tests, B-1
di agnostic, B-1
gunnery skills, B-6
i nternediate, B-1

gunnery training program See annual gunnery training
program

history, A-1
i mredi ate action, 2-23, 7-2 (table)

instructor, 7-1 _
crew drill guidelines, 7-2
gunnery tests, B-1
mar ksmanshi p tralnlng gui delines, 7-3
mechani cal tralnln% §U|del|nes 7-1
preparat i on, (table)

interval, 6-16, 6-24, 6-27

laying for direction, 5-7, 6-23, 6-37
ai m ng- poi nt method of, 6-37 (illus)
ai m ng-stake nethod of, 6-38
direct-alignment method of, 6-37
map- and- conpass nethod of, 6-38 (illus)

line of sight, 6-1, 6-39
linear targets, 6-19, 6-31

live-fire exercises, 5-28, C1
col l ective gunnery,
firing tables for, 5-28
gunnery practice,
gunnery qualification
scorecard for, 5-29 (illus)

| oadi ng, 2-15

mal functions and corrections, 2-22
corrective action, 2-23, 2-24 (table)
i medi ate action, 2-23
remedi al action, 2-23
runaway gun, 2-22
sl uggi sh gun, 2-22
st oppage, 2-23, 2-24 (table)

mani pul ati on, 6-17, 6-19, 6-28

Index-5
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map- and- conpass met hod, 6-38 (illus)

mar ksmanship, 5-1, 7-3
coaches, 5-25
exercises, 5-9
fighting position, 5-3
firing tables, 5-28
observation and adjustment for fire, 5-27
preparatory training for, 5-1
range card, 5-14
range determnation, 5-14
range firing, 5-22
ranges, 5-2 _
traver3|ng bar and T&E mechanism 5-5
zero, 5-2

mask cl earance, 6-36, 6-41
al m ng-poi nt nethod for elevation, 6-42 (illus)

maxi mum ordi nate, 6-1
ml| relation, 6-9 (illus), 6-10, 6-11 (illus)
mount s
ground, 3-1 _
gun cradle, 3-1 (illus)
vehicle, 3-1, 3-9, 3-13
oblique fire, 6-3
observation and adjustment for fire, 5-27, 5-42
of fensi ve operations, 6-35
operation and function, 2-1
assenbly, 2-4, 2-12
clearing, 2-1
cycle of operation, 2-18
di sassembly, 2-4
| oadi ng, 2-15
operati onal characteristics, 1-8 (table)
operations checklist, F-1
ordinate, 6-1
placing the gun into action, 4-4

plunging fire, 6-2 (illus)

Index-6
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point targets, 6-19

predetermned fires, 6-35, 6-46
field-expedient method, 6-47 (illus)
T&E- mechani sm met hod, 6-47. See also traversing and
el evating mechani sm

profile, terrain, 6-43 (illus), 6-45 (illus)

QE (quadrant elevation). See quadrant elevation
conputed nmethod of, 6-41
measured nethod of, 6-41

quadrant elevation (QE), 6-40 (illus)

range
cards, 5-14, 6-11, 6-45
determnation, 5-14, 6-5
firing, 5-22, 5-26
operation, 5-25

range determnation, 6-5 _
AN GVS-5 range finder, measurenent using, 6-11
bi nocul ars, measurenent using, 6-8 (illus)
firing, neasurement by, 6-11 _
| ateral distance, neasurenent by, 6-12 (illus)
map, neasurenent from 6-8
paci ng, neasurenent by, 6-8
visual estimation, neasurement by, 6-5

range finder, 6-11
range firing, 5-22, 5-26
ITve-fire exercises, 5-28 _
observation and adjustnment for fire, 5-27
operation of range, 5-25
zero, 5-26
ranges, 5-22 _
40- mm grenade machi ne gun range, 5-22
MK 19 crew gunnery range, 5-2
MPRC (nul tipurpose range (conplex) , 5-25
rate of fire, 6-13, 6-16, 6-17
reference point, 6-15
remedi al action, 2-23

searching fire, 6-4, 6-31

Index-7
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Index-8

sector of fire, 6-13

st oppage, 2-23, 2-245, (table), 7-2 (table)
SW nging traverse, 6-4, 6-26

taking the gun out of action, 4-13

target description, 6-16

target engagenent, 6-5, 6-18
area targets, 6-33
conbi ned sights, 6-32
deep targets, conputed search nethod, 6-28
deep targets, searching fire, 6-26
distribution of fire, 6-18
fleeing targets, 6-33 _ _
linear target with depth, traversing and searching fire,
6- 31
|'inear targets, 6-19
massed fires, 6-34
nmoving targets, 6-3, 6-26, 6-29
obscure targets, 6-16, 6-24
point targets, 6-19 _
trappi ng nethod of, 6-29, 6-30 (illus)

terrain profile, 6-43 (illus), 6-45 (illus)
training strategy, 1-2
trajectory, 6-1, 6-2, 6-39

trajectory data, 6-39, E-1
amuni tion,

. 4-3, 4-4, 4-6

traversing and elevating (T&E) mech
4-1 2 (illu
), 5-10, 6-11, C 4,

i1lus), 3-5 (illus), :

illus), 4-14, 5-1, 5-5, 5-
G6, G9, G10, CG13 thru CG1

adjustment of fire using, 5-13

attachnent of, 3-3

direction readings from 5-7

el evation readings from 5-8

mani pul ation of, 5-13, 5-14, 5-26

zero of, 5-26

isgl 2-22, 3-3, 3-4

traversing and searching fire, 6-4, 6-31

traversing bar and T&E nechanism 5-5, 6-47
direction readings, 5-7



el evation readings, 5-8
lay for direction, 5-7
sl1de bar, 6-46

zero of, 5-5

traversing fire, 6-4, 6-20, 6-21 (illus)
tripod, M3, 3-2 (illus)
vehi cl e-nmounting, 3-9
visual estimation, 6-5
appear ance- of -obj ects nethod, 6-7 (table)
100-met er wunit-of-neasure method, 6-6 (illus)
zeroing procedures

exercise, 5-5
range, 5-26
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