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CHAPTER !

INTRODUCTION

Section |. GENERAL

1. Purpose and Scope

a. This manual describes the characteristics, func-
tioning, maintenance, steps of preparatory marks-
manship, technique of lire, and range control for the
standard 3.5-inch rocket launchers, M20A1 and
M20A1B1 (figs. 1 and 2). It discusses the types
of ammunition, including general characteristics,
capabilities, and limitations, and the functioning of
the rocket (fig. 3).

b. Appendix IV contains the text material for the
launchers M20 and M20B1.

2. General Characteristics

a. Rocket Launcher. The rocket launcher is an
extremely lightweight weapon due to a special alumi-
num alloy used in its construction. It provides
close-in antitank support by igniting a rocket and
guiding it on its initial flight toward the target.

b. Rocket. The rocket is a self-propelled projec-
tile consisting of a warhead, fuze, and rocket motor.
It is propelled by the reaction of recoil from a dis-
charging jet of gas produced by the burning of the
propellant charge inside the rocket motor. The
rocket's momentum carries it to the target.
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3. How the Rocket Operates From the Rocket Launcher

a. When a gas is compressed in a closed tube, the
pressure in one direction is balanced by an equal
pressure in the opposite direction (fig. 4). An
opening at one end of the tube reduces the area
against which the pressure is applied (fig. 5). When
pressure is maintained inside the rocket launcher
tube, the total pressure against the closed, or muzzle
end is greater than the total pressure against the
reduced area of the open, or breech end. Therefore,
an unbalanced condition of pressure results that
forces the rocket motor tube forward and in the
direction of the closed, or muzzle, end.

b. The rearward pressure in the rocket is reduced
because the gases can escape through a nozzle open-
ing. The forward pressure remains the same, and
the rocket is forced forward and out of the launcher.
The speed and the quantity of the gases escaping to
the rear determine the speed of the rocket.

¢. The rocket motor, or stabilizer tube, is closed
at the forward end and has a constricted opening at
the rear called a nozzle or venturi (fig. G). This
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Figure 5. Open tube.

Figure 6. J. venturi tube.

opening makes the gas flow smoothly and steadily.
It prevents the gas from escaping too fast and thus
maintains the pressure within the rocket motor. The
lateral expansion of gas against the outer slope of

the nozzle assists the rocket in its forward move-
ment.
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Section Il. DESCRIPTION AND DATA
4. Description

a. The M20A1B1 launcher is a two-piece, smooth-
bore, open-tube weapon. When prepared for firing,
the front and rear barrel groups are joined to form
a launching tube (fig. 2). It is sighted on the tar-
get by a reflecting sight assembly. A magneto-type
firing mechanism, located in the trigger grips, pro-
vides the current for firing the rocket. This weapon
is fired from the shoulder in the standing, kneeling,
and prone positions. Launchers of early manufac-
ture were equipped with a bipod and a monopod for
use when firing from the prone position.

1. A gun sling (fig. 2) is used to carry the
launcher. In the carrying position, the barrels are
fastened together in a double-tube arrangement, thus
eliminating the unwieldy length of the assembled
weapon. The front barrels of all three models of
3.5-inch rocket launchers are interchangeable; but
the launcher must be boresighted after the barrels
are changed.

¢. The launcher ignites the propellant charge of
the rocket and guides it on its initial flight toward
the target. The propulsion of the rocket is ac-
complished by the action of the burning propellant
charge in the motor body of the rocket. The pro-
pulsion does not depend upon gas pressure built up
inside the launcher tube. The launcher tube, there-
fore, is only heavy enough to prevent denting or
bending during handling and to prevent excessive
heating at normal rates of fire.

d. When the propellant is ignited, gases and
flames are blown from the breech of the launcher.
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The area directly in the rear of the launcher must
be clear of personnel and materiel. Because of the
blast, to the rear of the weapon, the gunner must
take special precautions to avoid injury of himself,
especially when firing in the prone position.

5. Similarities Between Models

The M20A1 and M20A1B1 launchers have identi-
cal contactor latch group assemblies. The contactor
latch group assembly on both models eliminates the
necessity of hooking the contact wire of the rocket
to the contact spring on the launcher. This permits
a greater rate of fire. The models differ in that the
component parts are cast on the front and rear bar-
rels of the M20A1B1 launcher.

6. Tabulated Data

a. Launchers.
Length of launcher assembled (for firing)

(aprx) 60 Inches
Weight of launcher M20A1B1 13 pounds
Length of front barrel 30 inches
Weight of front barrel M20A1 Bl 4 pounds
Length of rear barrel (aprx) 30 inches
Weight of rear barrel (aprx) 0 pounds
Type of firing mechanism Electrical

1}. Ammunition.
Type used HEAT and practice
Weight of rock (aprx) 9 pounds
Maximum range (aprx) 900 yards
Muzzle velocity (aprx) 334 feet per second
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CHAPTER 2

LAUNCHER CONTROLS AND SIGHTING
EQUIPMENT

Section |. CONTROLS

7. General

This section describes, locates, and illustrates the
controls needed to operate the M20Al and M20A1B1
rocket launchers.

8. Trigger

When the trigger is squeezed a magnetic arma-
ture is placed in motion and an electrical firing
mechanism (fig. 7) in the trigger grip is activated.
This generates the electrical current used to ignite
the rocket.

9. Safety in Electrical Firing Mechanism

The safety switch (fig. 7), on the left side of the
trigger grip, has two positions. In the lower, or
SAFE, position a block on the safety mechanism
prevents the trigger from moving. In the upper, or
FIKE, position the block of the safety mechanism
is held clear of a lug on the trigger, and the trigger
is free, to move.

Caution: Except for firing, the safety is always
kept in its SAFE position.

10. Barrel Coupling Lock Lever

The barrel coupling lock lever (fig. 8) is on the
right side of the rear barrel assembly just behind the
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Figure 7. Electrical firing mechanism.

coupling nut. Itis used to release the barrel coupling
liut. It is operated by raising and holding the lever
in its unlocked position. When the lever is released,
a spring returns it to its locked position. It is used

Figure8. Method of assembling barrels for firing.
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when disassembling and assembling the front and
rear barrels.

11. Barrel Latch Handle

The barrel latch handle (fig. 9) is on the right side
of the rear barrel assembly, just in rear of the trigger
grip. Itisused to release the barrel latch. This locks
the front and rear barrel assemblies in the carrying
position. Moving the handle forward retracts the
barrel latchbolt from the barrel latch strike on the
front barrel assembly. Two springs on the barrel
latchbolt keep the bolt in its normal extended posi-
tion.
12. Contactor Latch Group Assembly Models M20Al

and M20A1B1

The contactor latch group assembly (fig. 10) is
mounted on the strap assembly in front of the breech
guard (fig. 2). It consists of a control handle, right
and left contact brackets (fig. 11), and a firing con-
tact cable assembly (fig. 13). It also has a firing
contact, a detent, right and left positioning stops, and
a trip lever (fig. 12).

13. Contact Lead Cable and Contact Spring Clamp

The contact lead cable (fig. 13) is an insulated wire
t hat connects the firing mechanism in the trigger grip
to the contact spring clamp.

Section Il. SIGHTING EQUIPMENT

14. General

The equipment used for sighting the M20Al and
M20A1B1 launchers consists of a reflecting sight
assembly (fig. 14) and an elevation plate. These are
mounted on the left side of the rear barrel assembly.
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Figure 10. Control handle in LOAD position.

Figure 11. Control handle in LOAD position with cover
removed.
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Figure 12. Contactor latch group assembly removed from
launcher with positioning strap removed.
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/w'inure H-  Reflecting sight assembly in. firing position.

15. Reflecting Sight Assembly (Ladder or Tree-Type
Reticle Pattern)

The reticle (fig. 15) in the reflecting sight assembly
has a broken vertical centerline, a broken horizontal
zero line, and four dashed horizontal range lines.
Each sector of the vertical centerline and the space
between sectors represents 50 yards of range. Each
sector of the horizontal line and the space between the
sectors represent the leads required for various target
speeds. These progress to the right and left of the
centerline in 5 m. p. h. increments. The zero line is
marked 0 at each end. The four range lines are each
marked to represent the range in yards.
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Figure15. Ladder or tree-typesight reticle pattern.
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16. Range Scale

a. A range scale is engraved on the elevation plate
(fig. 16). Itis used in conjunction with the reflecting
sight assembly (tree-type reticle pattern), and it
has a zero setting notch marked “0 to 450.” It also
has notches numbered from 5 to 9. A spring-loaded
projection on the indicator arm pointer engages these
notches, holding it at the desired range setting.

b. If the range is less than 450 yards, set the indi-
cator arm at the “0 to 450” notch of the range scale,
and select the proper range on the sight reticle. If
the range to the target is over 450 yards, move the
indicator arm to the notch of the range scale cor-
responding to the desired range. Use the zero line
of the sight reticle to obtain a sight picture. For
example, if the range is estimated to be 600 yards,
set the indicator arm at 6 on the range scale. Look-
ing through the sight, set the zero line of the sight
reticle on the target. If the target isstationary, use
the verticle line; if the target is moving, take the
appropriate lead.

17. Graduation on Indicator Arm Yoke

The reflecting sight lens frame (fig. 17) is secured
to the indicator arm yoke by a hinge stud. This
permits the sight to be either folded back against
the launcher barrel when not in use or to be swung
out into the firing position, when needed. The head
of the hinge stud (fig. 17) is engraved with an index,
which is set against an adjacent scale of five gradua-
tions on the indicator arm yoke. It is used for ref-
erence when setting the sight for deflection during
boresighting.

18 TAGO 5205" TAGO 5205C 19



Figure 16. Ladder type reticle pattern and elevation plate.

18. Manipulation of Reflecting Sight Assembly

a. The sight is unfolded from its carrying position
by pulling it out and away from the barrel. This
causes it to pivot on the sight hinge stud in the yoke
of the indicator arm. It is swung out until the lock

20 TAGO 5205

Figure 11. Reflecting sight assembly (in folded position)

with elevation plate.

ing ball in the sight hinge stud engages and holds
the. sight in its sighting position.

D. After use, the sight is swung back against the
barrel until the locking ball snaps and secures the
sight in its carrying position.

19. Breech Guard

The breech guard is a flared metal ring on the rear
of the launcher. It facilitates the loading of rockets
and protects the component parts of the contactor
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latch group assembly that protrudes into the breech
of the weapon. The breech guard also helps to keep
dirt out of the barrel when the rear of the launcher
rests on the ground.

20. Stock

The stock is a piece of strap metal clamped around
the rear barrel assembly and formed to fit the
shoulder.

21. Sling

The sling is made of standard li®-inch webbing
and has buckles for adjusting its length. One end
of the sling is attached to the hand grip; the other
is attached to a special bracket on the rear section
of the barrel. The sling is used only to cany the
launcher.

22. Muzzle Flash Deflector

The muzzle flash deflector is a flared metal ring
on the front end of the barrel. It protects the gun-
ner and loader from being injured by particles of
late-burning propellant and small particles of wire
that might be blown back from the fin assembly of the
rocket as the rocket clears muzzle of weapon.
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CHAPTER 3

OPERATION AND FUNCTIONING

23. Front and Rear Barrel Groups

a. General.

(1) The front and rear barrel groups are joined
by the barrel coupling screw on the rear
end of the front barrel and the barrel cou-
pling nut on the forward end of the rear
barrel (fig. 8). The barrel coupling screw
and nut are designed so that a twist of less
than one-quarter turn will engage or dis-
engage them. The front barrel can be as-
sembled to the rear barrel in any of three
positions. If the front barrels are inter-
changed between weapons, the weapons
must be boresighted before they are used.
The barrel coupling screw and nut and both
barrels are made of aluminum. On the
M20A1B1 launcher these parts are cast as
part of the barrels.

(2) The sight mounting bracket on the
M20A1B1 launcher is a support for the
sight and elevation plate. It is cast as a
part of the rear barrel.

(3) The contact lead cable connects the con-
tact latch group to the firing mechanism.
The cable is encased in an aluminum tube to
protect it against damage. The firing mech-
anism is grounded to the rear barrel.

b. Electrical Firing Mechanism. The electrical
firing mechanism (fig. 7) is on the underside and at
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the forward end of the rear barrel. It is secured
to the barrel by means of the grip support and con-
sists of the two grips, the trigger assembly, and the
electrical firing mechanism. The electrical firing
mechanism is composed of two magnets housing a
coil of wire, which in turn houses a steel armature.
When the trigger is squeezed, the armature rocks in
the coil and generates sufficient current to ignite the
rocket. This trigger mechanism (model 7140325)
generates current only when the trigger is squeezed.
The trigger is shaped to fit the finger's. The elec-
trical circuit generated by this trigger mechanism
is almost three times that of earlier models, elimi-
nating many misfires due to insufficient electrical
current.

24. Preparing the Launchers for Carrying and Firing

a. Assembly. To assemble the rocket launcher
for firing—

(1) Raise the barrel latch handle and disengage
the two barrels (fig. 9).

(2) Raise the barrel coupling lock lever and
hold it in its unlocked position. Screw the
barrel coupling screw of the front barrel
into the barrel coupling nut of the rear bar-
rel (fig. 8), and release the lock lever. Be
sure that the lock lever rotates into place.
This locks the two barrels together.

(3) Unfold the sight and raise the lens cover.
IT the launcher is properly boresighted, it
is ready for loading and firing.

b. Disassembly. To disassemble the launcher for
carrying—
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@)
(@)

)

Close the lens cover and fold the sight back
against the side of the barrel (fig. 17).
Raise the barrel coupling lock lever (fig.
8), and unscrew the front barrel from the
rear barrel.

Place the front barrel hook into the rear
barrel eye, and engage the barrel latch and
barrel latch strike.

¢. Launcher, M20A1B1 and MZ20Al. The con-
tactor latch group assembly increases the rate of fire
of the 3.5-inch rocket launcher by establishing elec-

trical contact without the use of contact wires.
(1) The electrical circuit begins at the trigger

()

mechanism and goes through the insulated
contact lead cable to the left contact bracket
(fig. 13). From the left contact bracket it
passes through the rivet (when in the firing
position) to the right contact bracket, thence
through the firing contact cable to the firing
contact. Continuing through the contact
ring on the rocket igniter, it moves through
the groove in the rocket to the detent, com-
pleting the circuit at the grounded strap
assembly.

With the control handle in the LOAD posi-
tion (fig. 10), the rivet in the control handle
assembly does not make contact with either
the right or left contact brackets (fig. 11),
and the circuit is broken. The right and left
positioning stops (fig. 12) protrude into the
bore and the trip lever is in its up position.
The detent, the firing contact, and the posi-
tioning stops are spring-actuated. As the
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©)

(4)

rocket is inserted into the barrel, the rocket
head compresses the actuating springs.
When the rocket head passes the detent, the
firing contact, and the positioning stops,
these parts move into the path of the fin
assembly. The fin assembly is stopped by
the positioning stops as the rocket is pushed
forward. At this point, the firing contact
engages the contact ring on the rocket. The
detent engages the groove in the fin assem-
bly, thereby positioning the rocket and re-
taining it in the tube.

As the control handle is rotated to the FIRE
position, the positioning stops cam upward,
clearing the bore. The trip lever (fig. 12)
rotates downward into the rear of the bore.
The rivet in the control handle assembly
makes contact with both contact brackets
(fig. 13). In this position, the electrical cir-
cuit is complete.

When the rocket is fired, the propellant
gases strike the trip lever, forcing it upward
and throwing the control handle forward
into the LOAD position. This action drops
the positioning stops back into the bore,
ready to receive another rocket.

TAGO 5205C

CHAPTER 4

AMMUNITION

25. General Characteristics

a. Ammunition for the 3.5-inch rocket launcher
is issued as a complete rocket, of fixed ammunition
(figs. 18 and 19). It can be fired from either the
M20, M20B1, M20A1, or M20A1B1 rocket launcher
models. The propelling charge is not adjustable, and
the rocket is loaded into the launcher as a unit. The
complete rocket consists of a rocket head, a fuze, and
a rocket motor, which contains the propellant and
its igniter. A nozzle and fin assembly are rigidly at-
tached to the rear of the motor. The fuze body,
threaded at both ends, serves also as a coupling for
the rocket head and motor.

b. Ammunition for the rocket launcher is classified
according to the type of rocket head and includes
high-explosive antitank (HEAT) and practice
rockets. Each rocket is about 23% inches long;
weighs about 9 pounds; has a maximum velocity of
334 feet per second; and has an approximate maxi-
mum range of 900 yards.

(1) High explosive antitank (IIEAT} rocket.
(@) The head of the HEAT rocket, both the
M28 and M28A2, consists of a tapered,

thin gage, steel body, 3.5 inches in diam-

eter. It is cylindrically shaped and con-

tains a shaped charge, consisting of about

two pounds of composition B held in place

by a thin gage metal cone. When deto-
nated, the force and heat of this explosive
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are focused by the metal cone, forming a
small but powerful jet. The forward end
of the head, called the ogive, is made of
thin metal and is hollow. The ogive holds
the shaped charge at the required distance
from the target to obtain the maximum
effect from the jet. This distance is called
standoff. The jet penetrates the target
and, in the case of armor, may cause some
small particles to be knocked off the in-
side surface. If the jet hits the engine or
the ammunition storage, it will probably
start a fire and cause an explosion.

The HEAT rocket is used primarily
against armor. It can be used against
secondary targets, such as gun emplace-
ments, pillboxes, and personnel with ex-
cellent results. It is capable of
penetrating heavy armor at angles of
impact greater than 30°. In an anti-
personnel role it has a fragmentation area
10 yards wide and *20 yards deep.

(2) Practice rocket.

(@)

The practice rocket is the same size and
weight as the IHEAT rocket and has the
same flight characteristics. The head of
the practice rocket is completely inert, and
consists of a hollow cast iron body of the
same dimensions asthe IIEAT head. The
weight of the cast iron body compensates
for the absence of the filler.
The practice rocket can be fired at
friendly, buttoned-up, modified tanks
without danger to the tank crew.

TAGO 5205C

26. Technical Characteristics

(figs. 18 and 19)
a. Motor Assembly.

(1)

)

3)

Description. All 8.5-inch rockets employ
the same motor assembly. It consists of a
metal tube, which houses the propellant and
igniter. The fin assembly is securely at-
tached to this tube. The front end of the
tube is assembled to the base of the fuze.
The rear end forms a nozzle. The cylindri-
cal motor cavity is divided into four sections
by two spacer plates that support the grains
of propellant powder.

Propellant. The propelling charge con-
sists of 12 grains of M7 propellant. Each
grain is 5 inches long and approximately
% inch in diameter. Three grains are
placed in each of the four sections formed by
the spacer plates. Each lot of propellant
is adjusted at the time of manufacture to
give standard velocity. The propellant is
ignited by the igniter M20.

Caution: Do not fire rockets whose tem-
peratures are beyond the limits marked on
each rocket. The rate of burning increases
with the initial temperature. Firing at
temperatures ~ below  the minimum
(—20°F.) gives erratic ranges and excessive

backblast of powder particles. Firing at
temperatures  above the  maximum
(+120°F.) causes dangerous pressure

within the motor.
Igniter and, leads. The igniter, M20, con-
sists of a short, cylindrical, plastic case con-
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(4)

tabling a small black powder charge and
an electrical squib. It is assembled in th.
forward end of the motor on top of the pro

pellant spacer plates. The leads of the ele<

trical squib, running parallel to the grain

of propellant, pass from the igniter through
the nozzle into the expansion cone. A greei

lead (ground) wire is connected to the alu-
minum support ring of the contact ring
assembly. A red lead (positive) wire is at-
tached to a pin, which is insulated from the
support ring but is in contact with the cop

per contact band. These connections are
positioned 180° apart.

Fin assembly. The fin assembly consists
of six aluminum alloy fins and a contac

ring assembly. The contact ring assembly,
which encircles the fins, consists of three
rings. An aluminum support ring, which
is innermost, is separated from the coppei
contact ring by a plastic insulating ring.
The fins are spot welded to the expansion
cone, and the expansion cone is press-fitte. |
to the rear of the motor tube.

b. Fuze, Rocket, BD, ILJfiJi (TIGOES).

(1) Description. This base detonating fuze,

used with the IIEAT rocket, is of the sim-
ple inertia-type and functions with a non-
delay action upon impact. The fuze mech-
anism consists of a plunger, an actuating
sleeve, a firing pin, a setback sleeve, a creep
spring, a stop pin, and a lockpin. The ex-
plosive train includes a detonator and
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booster. The fuze nomenclature, the load-
er's lot number, and the month and year of
loading are stamped into the metal. An
ejection pin (boreriding safety pin), with
an ejection pin spring around it, passes
through the fuze body and prevents move-
ment of the internal parts and accidental
functioning during shipping, handling, and
firing. An additional safety feature is pro-
vided by the safety band that prevents the
ejection pin from moving during shipping
and handling. The safety band is not re-
moved from the fuze until the rocket is
ready for loading.

(2) Functioning. When the safety band is re-
moved, the ejection pin moves outward
approximately three-eighths of an inch but
still prevents all parts of the fuze mecha-
nism from moving. When the rocket is in
the firing chamber, the ejection pin is par-
tially depressed by the chamber, thereby
freeing the setback sleeve so that it can
move to the rear when the rocket is fired.
The fuze is still safe, since the ejection pin
prevents movement of the actuating sleeve
and firing pin. If it becomes necessary to
remove the rocket from the launcher, the
ejection pin will move outward and reengage
the setback sleeve. This returns the fuze
to its original safe condition. When the
rocket is fired, the force of inertia causes the
setback sleeve to move rearward. It is held
in its rearward position by the lockpin.
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When the rocket leaves the muzzle of the
launcher, the ejection pin is thrown clear of
the fuze by the ejection pin spring. The
fuze is then fully armed. During flight, the
firing pin lever and firing pin spring prevent
the firing pin from striking the detonator.
The creep spring retards the forward
movement of the plunger and actuating
sleeve. The action of the creep spring pre-
vents the fuze from firing should the rocket
strike light objects, such as thin brush or
undergrowth. Upon impact with a more
resistant object, the plunger and actuating
sleeve move forward until the sleeve hits the
firing pin lever. This causes the firing pin
to strike the detonator and explode the

rocket.
¢. Fuze,Rocket,Dummy,M405 (T2008E2). This
fuze is used in the practice rocket and is inert. It
incorporates an ejection pin assembly simulating that
used in the BI) fuze, M104 (T160E6). The body
of the fuze and the safety band are painted blue. Th?
fuze nomenclature, the loader's lot number, and the
month and year of loading are stamped into the metal

27. ldentification of the Different Rockets

A rocket is identified as to type by the color and
marking of the warhead, its standard nomenclature,
and its ammunition lot number.

a. Painting. Rocket ammunition is painted to
prevent rust and to provide a ready means of identi-
fication as to type. Lusterless paint is used to meet
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LOT NUMMR
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[TYPf ANO

.MOOU Of

ROCKH

------------- OUV( DRAB WITH MARKING IN YtUOW---
(CONTACT RING. INSULATING RING. ANO GROOY/f UNPAJNTfD)

R —— 2355 MAX

A ROCKFT. HI AT. JSINCH. M2RA2
SHOWN RIAOY FOR LOAOING
SHORTING CUR AHO SAFETY RAND REMOVED)

CAUN
UAD
(GROIT4)
WIRT)
BAND
................... of*
MOTOR )™ Tuzt -KAO-
--------------- OUVT DRAB BLUf WITH MARKIN'S «N WHITT

(CONTACT RING. INSULATING
RWG. AND GAOOVF-
UNPAJNT(D)

B ROCKET. PRACTICE. JSIMCH. MT9A3
(SHOWN AS REMOVED FROM RACKING BLUE LIAO.
SHORTING CUR. ANO SAFTTY BAND IN PIACIt

Figure 18.  3.5-inch rockets, M28A2 and M29A2.

requirements for camouflage. The color scheme is
as follows:

ROCKET HEAD:
HEAT-----------mmmom-- Olive drab, marking in yellow
Practice---------------- Blue, marking in white
FUZE:
HEAT Olive drab
Practice Blue

b. Ammunition Lot Number. When ammunition
is manufactured, an ammunition lot number is as-
signed in accordance with certain specifications.
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This becomes an essential part of the marking. The
Jot number is stamped or marked on every loaded,
complete rocket and on all packing containers. It is
used for records and for reports on condition, func-
tioning, and accidents, should they occur. In any
one lot of ammunition, the components used in the
assembly are manufactured under as nearly the same
conditions as possible. To obtain greater accuracy
when firing, one ammunition lot should be used
whenever practicable.

c. Standard Markings. The standard markings
are stenciled on the rocket in the appropriate color.
They include type, size, model of the rocket, and the
ammunition lot number. The lot number includes
the loader’s initial or symbol, the loader’s lot num-
ber, and the date (month and year) of loading. Safe
temperature limits are marked on the rocket head.

28. How Rockets Are Carried

Seven 3.5-inch rockets are carried by each rocket
launcher team. The gunner carries one rocket and
the loader carries six.

29. Packing

Rockets are packed hi individual, hermetically
sealed, metal containers, in quantities of three con-
tainers (threerockets) per wooden box (fig. 20). The
box is marked as indicated in figure 20. In the case
of practice rockets, stripes with the correct color are
painted on the box. The exterior of the metal con-
tainers is painted and marked with the same color
scheme as used for the rocket. The marking on the
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container includes Federal Stock Number, nomen-
clature of the packed item, and ammunition lot num-
ber. Fiber containers are sometimes used instead of
metal. Tape on these containers identifies the con-
tents.
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CHAPTER 5

MAINTENANCE

30. Disassembly and Assembly of the Launcher

The launcher is disassembled only for inspection,
maintenance, and repair and only by organizational
maintenance personnel. See TM 9-2002, TB
9-2002-1. Disassembly for ordinary care and
cleaning is unnecessary.

31. Operational Inspection

a. General. An operational inspection of the
launcher is made at delivery and periodically there-
after, unless required sooner by extensive firing or
unusual weather conditions. It consists of a
thorough and systematic check followed by neces-
sary repairs and adjustments.

b. Procedure.

(1) Examine the launcher for general condition,
loose or broken parts, chipped paiht, bends
and dents, and obstructions in the bore.

(2) (heck for broken or loose wire connections.

(3) Look for corrosion on the electric contact
points.

(4) Test the functioning of the contactor latch
group assembly.

(5) Examine the barrel of the launcher for rust,
scale, and dents.

(C>) Examine the barrel coupling screw and nut
for burrs. Test the functioning of the bar-
rel coupling lock, and check for looseness
in the barrel coupling.
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(7) Cheek the sight for ease of folding and ex-
tending and for loose or broken lenses.

(8) Remove the trigger grips. Look for loose
connections at the soldered points and check
the magnets and coil for looseness. Test the
functioning of the trigger spring, rocker
arm spring, and armature spring. (This
final portion of the inspection is made only
by the unit maintenance personnel.)

32. Preventive Maintenance

a. The Rocket Launcher Crete.

(1) Inspect the launcher daily as outlined in
paragraph 31&(1) through (5) above. If
defective, turn in for repair or replace-
ment.

(2) Cover all bearing surfaces with a light coat
of preservative lubricating oil (special),
using an oiled cloth.

(3) Coatthe barrel with a light coat of preserva-
tive lubricating oil (special), except when
firing.

(4) Lubricate the firing mechanism weekly, by
injecting a few drops of preservative lubri-
cating oil (special) through the rocker arm
toggle pin hole. Lift the trigger spring and
washer slightly to expose the opening on the
rocker arm cover for the toggle pin.

1). The Unit Maintenance Personnel.

(1) Inspect the launcher periodically as out-
lined in TM 9-2002, and TB 9-2002-1.

(2) Tighten loose parts; replace broken parts;
and keep the paint in good condition.
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(3) Remove traces of rust from unpainted sur-
faces with a crocus cloth.

(4) Notify the ordnance maintenance personnel
when parts of the firing mechanism are
worn or broken.

(5) Remove the grips and lubricate the electrical
firing mechanism by coating the entire
mechanism with a film of oil.

(6) Wipe off excess oil and assemble the grips
to the firing mechanism.

33. Repairs

Unit maintenance personnel make the following
repairs:

a. Solder all loose or broken soldered connections.

b. Replace trigger grips that are broken or
cracked.

34. Lubrication Order

a. The lubrication order 9-2002 (fig. 21) prescribes
organizational and higher echelon maintenance lubri-
cation for this equipment.

b. One lubrication order (fig. 21) is issued with
each item of equipment. It accompanies the item at
all times. If equipment is received without copies,
the using organization immediately requisitions a
replacement. See I)A Pam 310-4.

c. Instructions on lubrication orders are binding
on all levels of maintenance.

d. Service intervals, specified on lubrication
orders, are for normal operating conditions and dur-
ing active service. These intervals are reduced
under extreme conditions, such as excessively high
or low tempartures, prolonged periods of firing,
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sandy or dusty locations, immersion in water, or
exposure to moisture. These conditions may destroy
the protective qualities of the lubricant.

e. The grades of lubricants are prescribed in the
lubrication order (fig. 21).

lubrication order 10

24 September 1956 Supersedes LO 9-2002, 13 Jan 56)

LAUNCHER, ROCKET, 3.5-IN M20,
M20A1l, M20B1 AND M20A1B1

TM 1 2002, ORD 7 SNL B-42

BORE—After firing and on 2 consecutive days thereafter clean with CR. After 3d cleaning,
wipe dry, oil with PL Special above 0°F or LAW below 0°F. Wipe clean before firing. When
weapon is not being fired, renew oil film weekly.

BARREL COUPLING LOCK AND CONTACTOR LATCH—After firing and weekly thereafter
oil with PL Special above 0°F or LAW below O°F.

FIRING MECHANISM—(C7313326) or B714032S) lubricated by organizational mechanics
only.

PL Special—Lubricating Oil, General Purpose By Order of
LAW—Lubricating Oil, Weapons WILBUR M. BRUCKER
CR—CLEANING COMPOUND, SOLVENT: Secretary of the Army
Rifle bore cleaner MAXWELL D. TAYLOR
General, United States Army
Chief of Staff
OFFICIAL:
JOHN A. KLEIN
INSTRUCTIONS CONTAINED HEREIN Major General United States Army
ARE MANDATORY The Adjutant General

Figure 21. Lubrication order.

35. Special Lubrication Instructions
a. Bore. Clean and oil as prescribed in the lubri-
cation order (fig. 21).

(1) Place rifle-bore cleaner on a wiping cloth
and run the cloth through the bore several
times. Then run a clean, dry wiping cloth
through the bore.
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Repeat these operations until the bore is
clean. Then apply a film of rifle-bore
cleaner.

For two consecutive days after firing, dean
the bore as described in (1) and (2) above.
On the third day dry the l)ore thoroughly,
and oil as prescribed in the lubrication
order.

ft. Contactor Latch Group Assembly. Clean latch

assembly. Oil lightly with preservative lubricating
oil (special) all rivets, the pins upon which the link-
age assembly pivots, the firing contact, and the cam
surface (fig. 11) of the linkage assembly.

c. Electrical Firing Mechanism (fig. 22). The or-

ganizational mechanic is responsible for lubricating
the firing mechanism. He—
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(1)
()

©)

(4)

Removes and cleans the grips monthly.
Applies the prescribed lubricant to the
trigger pin and to the slot in the back of
the trigger above and below the trigger
latch. He operates the electrical firing
mechanism several times after applying
lubricant to the trigger latch.

Applies the prescribed lubricant to the roller
on the trigger latch, to both pins in the
trigger bar, and to the armature spring
sleeve.

Places the blade of a screwdriver against
the front of the top plate of the firing mech-
anism. so that the safety lugs of the trigger
stop about one-eighth of an inch from the
top plate when the trigger is squeezed. He
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holds the trigger lugs against the screw-
driver. This keeps the top of the armature
in its rearward position and also exposes the
slotin the armature spring sleeve and a little
of the armature spring. He applies the
prescribed oil to the opening in the sleeve,
squeezing the trigger a few times to work
the oil into the sleeve.

(5) Wipes off excess oil and assembles the grips
to the firing mechanism.

Figure 22. Lubrication of armature spring in electrical
firing mechanism.
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36. Operating Under Unusual Conditions

a. General.

(1) The launcher is operated the same during
unusual atmospheric condtions as it is
during normal conditions. However, spe
cial emphasis is placed on correct cleaning
and lubrication in salty or humid atmos-
phere and in extreme temperatures.

(2) Under all conditions, the bore and the con
tactor latch housing are wiped thoroughly
before firing to remove excess oil.

1) Cold Weather Preparation and Operation.

Prior to cold weather operations, oil the weapon with
the prescribed lubricants according to the expected
temperature change. When changing the grade of
lubricant, it is imperative that the parts be disas-
sembled and cleaned before the new lubricant is
applied.

44

(1) Apply the following instructions for cold
weather operations and daily care:

(a) Keep moving parts and the bore of (he
launcher free of ice or snow.

(ft) Inspect material thoroughly. Protection
is provided by installed and securely
fastened covers. If moisture or ice is
found, the affected surface must be
cleaned, thoroughly dried, and coated
sparingly with a light oil.

(2) Prevent condensation. If possible do not
bring the material indoors. If it is brought
indoors, clean, dry, and lubricate the
launcher immediately. Repeat after the
launcher has reached room temperature.
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(3) Consider the following when firing in tem-
peratures below freezing:

(@)

(&)

()

TAGO 5205C

Give special attention to protecting the
eyes, face, and hands. Rockets of the
M28, M29, and M30 (T127E2) series, will
produce afterburning at a lower operating
temperature. The increase in the burn-
ing time and distance causes the rocket to
burn beyond the length of the launcher.

Caution: Face and hand protection are

mandatory when firing the launcher at
below freezing temperatures. Without
such protection, face and hand injuries
are almost certain to result.
Moisture entering the fuze cavity is in-
jurious in normal and freezing tempera-
tures. The safety band depresses the
ejection pin and seals the fuze against
moisture. When the band is removed, the
ejection pin moves to the locked position,
leaving an opening around the pin. Mois-
ture can enter the fuze cavity and freeze
if considerable time elapses between re-
moval of the safety band and firing. This
may prevent functioning of the fuze at the
target.

Caution: Do not remove the safety
band until you are ready to fire. Keep the
rocket dry, if possible.

Prevent ice or frost from accumulating
on rockets to keep them from freezing to
the launcher and to insure accuracy of
flight. The 3.5-inch rocket develops a
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Figure 29. Target, 200 yards atcay, approaching from tie
left front at an angle of 30°.

target is stationed at the box. The target is approxi-
mately 5 inches long and 2 inches high. Without
touching the launcher on the rest, the instructor take-
his position and looks through the sight. The marker
holds the target (tank silhouette) against the paper
and moves it as directed by the instructor. When the
sight picture is correct, the instructor commands
HOLD. Then he moves away from the launcher
without disturbing the sight and directs the gunner
to look through the sight to see the correct sight
picture. After the correct sight picture is observed,
the marker moves the target out of alinement. The
gunner takes his position at the launcher and directs
the movements of the target until the correct sight
picture is obtained. He repeats this operation three
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Figure 30. Target, 200 yards away, approaching from the
right front at an agio of and a speed of 20 m. p. h.

times. After each attempt, the marker makes a dot
oil the paper through a hole in the center of the tar-
get. The three resulting dots should form a shot
group not over one inch long on the longest axis.
This exercise is repeated with sight settings of 200
yards with no lead; 100 yards, ! lead; and 150 yards,
2 leads. Each exercise is repeated until satisfactory
shot groups are obtained. This gives trainees prac-
tice in precise aiming under different conditions of
range and speed.

39. Trigger Squeeze

The gunner places the first and second fingers of
his right hand on the trigger and alines the sights.
When the correct sight picture has been obtained, he
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powerful thrust when fired. If the rocket
freezes to the bore and is fired, the weapon
might be violently wrenched from the
gunner's grasp, or the gunner and weapon
may be hurled forward with possible in-
juries and damage. The accumulation of
ice on the rocket affects its weight, balance,
or the flow of air through the fin. This
has an adverse effect on accuracy of flight
and range.

c. Tropical Climates. In tropical climates, where
temperature and humidity are high or where salt air
is present, inspect the launcher daily and dean it
thoroughly. In humid, salty atmosphere, lubricate
the bore and al) unpainted metal surfaces daily, as
prescribed in the lubrication order (fig. 21).

d. Operation in Sandy or Dusty Conditions. In
hot, dry climates, where sand and dust are apt to get.
into the bore, wipe all moving parts and the bore
clean, at least daily. Lubricants containing sand or
dust form abrasive mixtures. During sand or dust
storms, keep the launchers covered, if possible.
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CHAPTER 6

PREPARATORY MARKSMANSHIP TRAINING

37. Purpose

a. Preparatory exercises train gunners in the es-
sentials of marksmanship and develop fixed and cor-
rect habits of marksmanship before range practice
begins. The training is divided into five steps—aim-
ing; trigger squeeze; position; loading and immedi-
ate action; and tracking moving targets. Each step
depends on material covered in the steps preceding
it and each is essential to the final result—expert
marksmanship.

J. A prerequisite for the potential gunner is quali-
fication in rille marksmanship. The soldier who is
not proficient with the rifle will probably not make a
good gunner. The errors he makes on the rifle range
will be magnified with the rocket launcher.

38. Aiming

a. Reticle Pattern. The “tree-type” sight reticle
in the reflecting sight (fig. 23), consists of a broken,
vertical centerline and broken, horizontal lines.
Each space and each mark on the vertical line indi-
cates a 50-yard range graduation. This gives a
range selection from 0 to 450 yards without changing
the setting on the elevation plate. Each space and
each mark in a horizontal line indicates a 5 mile per
hour lead. Since there are three spaces and three
marks on each side of the vertical line, a total lead of
30 miles per hour can be made in either direction.
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Figure23. Tree-type reticle pattern.

). Use of Tree-Type Reticle. To fire at any target
between 0- and 450-yards range, set the indicator
arm at the mark on the elevation plate that reads 0 to
450. Then select the horizontal line with the desired
range, and use it for aiming. If the target has a
range greater than 450 yards, set the indicator arm on
the desired range and use the zero horizontal line for
aiming.

c. Stationary Targets. To fire at a stationary
target, estimate the range and set the indicator arm
in the correct position. Find the point where the.
vertical line and the correct horizontal line for the
desired range cross. Place this aiming point on the
center of mass of the target (fig. 24) and fire. At
shorter ranges the aim may be shifted to the most
vulnerable spot on the target, such as the embrasure
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of a pillbox or a lightly armored part of a tank. The
Importance of the correct sight picture cannot be over-
emphasized. Use the horizontal and vertical lines
to avoid canting the launcher when aiming.

2 00

300 300

Stationary target JOO yards away.

d. Moving Targets. To hit a moving target, es-
timate the range, speed of the target, and the angle
that the target is approaching or leaving your posi-
tion. Place the indicator arm in the correct posi-
tion on the elevation plate. Then position the tar-
get in the reticle so as to allow for the change in
deflection and range, between the position of the
target when the rocket is fired and the position of
the target at the point of impact. See also para-
graphs 56 and 57 for information on range and
special estimation.
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(1) Targets moving directly across the from. 0
Estimate the range and set the indicator
arm at the correct position on the range
scale plate. Determine the number of
leads from the estimated speed of the tar.
get. Position the target in the sight ©
that the proper lead graduation on the se-
lected horizontal range line is on the center
of mass of the target. The vertical cen-
terline should be in front of the center of
the target (figs. 25 and 26).

v 09
)OOOOO Figure 20. Target, 100 yards away, moving 20 tn. p. h. from
left to right.

correct position on the range scale plate,

disregarding the speed of the tank. He po-

sitions the target on the reticle so that the

vertical centerline passes through the cen-

ter of mass of the target. If the target is

moving toward him, he places the selected

horizontal range line on the bottom of the

target; moving away from him, he places

] ) the selected horizontal range line on the
Figure 25. Target, 100 yards away, moving 30 m. p. h. from top of the target (figs. 27 and 28). This

right to left. ' L
compensates for the slow muzzle velocity of

(2) Targets moving directly toward or away the rocket and takes into account the
from the gunner. The gunner estimates gradual range change.

the range and sets the indicator arm at the (3) Targets moving at an angle across the front.

(a) When engaging targets that are moving
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Figure 27. Target, 100 yards aicay, moving directly ate"«
from the gunner.

at an angle across his front, the gunner
positions the target on the reticle to ac-
count for both the movement toward or
away from his position and also for the
lateral movement of the target.

(&) The gunner estimates the range, speed
and angle of approach or departure of
the target. He sets the indicator arm to
the correct position on the elevation plate.

1. If the angle is from 0-15° the gunner dis-
regards the speed and places the se-
lected range line either on top or at
bottom of mass to compensate for move-
ment toward or away from his position
and places the center vertical line on
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Figure 28. Target, 100 yards away, moving directly toward
the gunner.

the leading edge to allow for the lateral
movement of his target (fig. 29).

2. If the angle is from 45°-90° the gunner
again places the selected horizontal
range line either on top or at the bottom
of mass to compensate for range change
and allows for lateral movement by
dividing the speed in half and applying
the appropriate lead (figs. 30 and 31).

e. Aiming Exercise. This exercise provides prac-
tice in correct sight alinement. The instructor places
a launcher rest 1,000 inches from, and on line with,
a blank sheet of paper mounted on a box. Then he
places a launcher on the rest and points it toward
the sheet of paper. A marker with a tank silhouette
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Figure 31. Target, 200 yards aicay, moving aicay ‘from th'
gunner front the right front toward the left at an angle of
60° and at 20 tn. p. h.

squeezes the trigger with a smooth, steady, rearward
pressure. He holds his breath while aiming and
squeezing the trigger. After squeezing the trigger,
the gunner maintains the correct sight picture until
the rocket leaves the launcher. This is a much
longer period than that required for the rifle.

Caution: Dropping the muzzle of the launcher
immediately after firing may cause the rocket to
strike the ground directly in front of the gunner.
Serious injuries to personnel could result.

40. Position—General Rules

a. The rocket launcher is fired from the prone,
kneeling, and standing positions in a manner similar
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to that used to fire other shoulder weapons. The
exact position is limited largely by the conformation
(f the body. The gunner makes sure that his posi-
tion is comfortable, relaxed, and steady.

I). The launcher is fired at moving targets at ranges
up to 200 yards; therefore, the gunner assumes the
position that gives the greatest flexibility. When
firing at a moving target, he keeps his body flexible.
His arms and the upper part of his body are free,
permitting him to rotate at the waist. He does not
rest his elbows on his knees. This provides smooth,
steady, easy motion in the direction of the movement
of the target, while obtaining the desired lead. For
this reason, the prone position, although it offers a
low silhouette, is not suitable, for firing at a moving
target

c. Stationary targets may be engaged at ranges up
to 300 yards in the prone position (fig. 32). For
ranges beyond 300 yards, the prone position is not
recommended because of the extreme elevation of the
launcher. This causes the backblast to strike the
ground dangerously near the crew.

d. When assuming a position, there is a point where
the launcher feels comfortable and rests naturally
without strain on a given point. In a correct posi-
tion this direction is toward the target. Therefore,
the gunner shifts his body until the launcher points
naturally at the target area, remembering—

(1) Notto cantthe launcher.

(2) To practice and fire from a right-hand posi-
tion.

(3) To keep the muzzle up and toward the target
atall times.
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41. Prone Position

(fig. 32)

a. Gunner. To take the prone position and to

avoid injury from the backblast of the weapon, the
gunner—

58

(1) Lays at an angle of not less than 45° to the
line of aim, as shown in figure 32.

(2) Keeps his spine straight. In this position
his right leg is directly on a line running
through his right hip and right shoulder.

(3) Moves his left, leg to the left as far as pos-
sible with comfort.

(4) Holding his elbows well under the launcher,
cradles the trigger guard with his left hand.

(5) Places the stock firmly against his shoulder.

(6) Holds his head as steady and comfortable as
possible, lining up his right eye with the
sights.

(7) If forced to track a moving target from this
position, maintains the 45° angle so that he

Figure 32. Prone position.
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does not accidentally place his feet in the
path of the backblast. The prone position
is not suitable for tracking.

I, Loader. The loader takes his position flat on
the ground opposite the gunner’s right shoulder, per-
pendicular to the weapon, and facing slightly to the:
pear. He-

(1) Rests himselfon both elbows.

(2) Takes his position close enough to the
gunner to be able to communicate with him,
and, at the same time, load the launcher.

(3) Moves about to conform with the gunner’s
movements, to avoid the backblast, and to
load the launcher.

42. Kneeling Position
a. (Lunner. There are two kneeling positions, one
for stationary targets and one for moving targets.
(1) To assume the kneeling position for moving
targets (fig. 33), the gunner kneels on his
right knee with the upper part of his right
leg vertical. 1lis buttocks do not reston his
right heel. He points his leg toward the
target, with his left foot at a right angle to
and opposite his right knee. His left leg
forms a right angle to the ground. Holding
his body erect, he places his left elbow under
the piece. He cradles the trigger guard in
his left hand, grasping the hand grip with
his right hand. He holds his right elbow
high, forming a pocket for the stock.
(2) The kneeling position for the stationary
target (fig. 34) is similar to the kneeling
position for firing the rifle. The gunner
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Figure 33. Kneeling position for firing at a moving targ< I.

60

kneels on his right thigh at a 90° angle with
the line of aim; sits so that the center of
his right buttock rests directly on his right
heel; and shifts his weight forward, so that
his heel inclines in the direction of the tar-
get. When viewed from the front, his left
leg is vertical; however, it need not appear
vertical when viewed from the side. The
gunner may prefer to draw his left foot,
back, relaxing his body weight forward so
that a solid contact is made between his calf
and thigh. Tie points his left toe in the
direction that gives him the most comfort;
rests his left upper arm or left elbow on his
left knee; and places his left and right hands
as prescribed for the sitting and standing
positions. He raises his right elbow to the
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Figure 3j. Kneeling position for firing at a stationary target.

height of, or slightly above, his shoulder,
forming a pocket for the stock.

b. Loader. The loader takes a kneeling position
opposite the gunner’s right shoulder and faces to the
rear of the launcher (figs. 33 and 34). He places
one or both knees on the ground. If he places one
knee on the ground, it must be the knee closest to the
breech. He places himself close enough to the gun-
ner to communicate with him and, at the same time,
load the weapon. As in the other positions, the
loader moves about while tracking to conform with
the movements of the gunner, to avoid burns, and to
load the weapon.

43. Standing Position

a. Gunner. The standing position for using the
launcher is similar to that used for firing the rifle
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This is a safety measure to prevent him froiJ
squeezing the trigger.

¢. The loader, when loading the launcher—

1)

(2)
3)

(4)

®)

Takes a position similar to the gunner's
but on the opposite side of the launcher. 11
places himself so that he faces, and is with,
in easy arm reach of, the breech. During
loading, aiming, and firing, he does not stan<|
behind the launcher.

Repeats the command, LOAD.

Without changing his position, picks the
rocket up with his left hand, palm up. 1l
points the head of the rocket toward the,
target.

Checks the rocket for a loose nozzle closure:
by gently pulling the red and green ignition
wire leads, which pass through the closure.
Any movement of the closure indicates that
it has not been sealed properly. A loose
closure may result in the rocket falling
short or “chuffing” (intermittent burning
with a puffing noise) when fired. A chuffing
rocket may fall to the ground a short dis-
tance from the launcher, smolder, and then
resume burning and be propelled in an un-
predictable direction. Rockets with loose
nozzle closures must not be -fired. Special
attention must be given to examining the
nozzle closure during wet or freezing
weather.

Removes the shorting clip from the copper
band (fig. 36).

TAGO 5205C



Figure 36. Remove shorting clip.

(6) Removes the safety band from the rocket
(Hg. 37).

(7) Grasps the rocket, with borerider pointed
down or to the side. In this position it will
not strike the position stops on the launcher
when the rocket is loaded.
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Figure 37.

Remove safety band.
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(8) Rotates the control handle forward to the
LOAD position (fig. 38).

(9) Holds the control handle in the LOAD posi-
tion and inserts the rocket in the launcher
tube until it is stopped in position by the
right and left hand stops (fig. 39).

Figure 3S. Control handle in LOAD position-.

Warning: Never ram the rocket into the
launcher.

Precise, unhurried loading prevents the
stops from overriding the fin assembly or al-
lowing the rocket to move too far forward
into the barrel.
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Figure 39. Control handle in LOAD position with rocket
inserted.

(10) Rotates the control handle rearward to the
FIRE position (fig. 40). The launcher is
now ready to be fired.

(11) Glances to the rear to see that the back-
blast area is clear.

(12) Tapsthe gunnerand calls, UP.

d. The gunner takes his right hand of! his helmet
and places it back on the handgrip. He checks his
range setting and moves the safety to the fire position.
He alines his sights on the target, and squeezes the
trigger. The gunner maintains his sight picture un-
til the rocket has cleared the tube.
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Figure Ifi.

Control handle in FIRE position.

45. Malfunctioning and Immediate Action

a. Malfunctions. Malfunction of the launcher is
classified as a failure to function satisfactorily. Some
of the more common malfunctions and the corrective
measures used to reduce them in the field are as fol-

lows:
(1) Failure to load.

Cause
Bent tube

Oversize or bent rocket

(2) Failure tofire.
Cause
No contact tietween the firing
contact and the copper con-
tact band detent and the
unpainted groove of the
rocket fin assembly.
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Correction

Replace the launcher.
Discard and get a new rocket.

Correction
Move control handle to
LOAD position and repo-
sition the rocket.
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Cause Correction

Fin assembly overrides the Make sure trigger inechan.

right and left hand stops. ism is set on SAFE. Move

control handle to FIRE p().
sition. Raise up the de-
tent latch with right hand
and grasp the fin assembly
with left hand. Slide the
rocket to the rear. Release
detent latch and move the
control handle to the
LOAD position.  Reposi-
tion the rocket in the
launcher.

b. Immediate Action. Immediate action is the

prompt action taken by the firer to reduce a stoppage.
If a misfire occurs, the following immediate action
is performed:

70

(1) The gunner maintains the sight picture and

releases the trigger. If the SAFETY is
in the FIRE position, he moves it to the
SAFE position, drops his right hand from
the trigger, taps the loader, and calls
MISFIRE.

'‘Note. The gunner does not lower the muzzle

before releasing the trigger, because this may fire
the rocket into the ground to his immediate front.

(2) The loader repeats, MISFIRE. He waits

15 seconds, counting slowly to 15 to allow
for a possible hang fire. He rotates the
control handle to the LOAD position and
checks the detent to see that it is correctly
engaged in the unpainted aluminum groove
of the rocket fin assembly. At the same
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time lie rotates the rocket to insure electrical
contact between the copper contact band
and the firing contact, which is between
the detent and unpainted aluminum groove.
He rotates the control handle rearward to
the FIRE position, taps the gunner, and
calls, UP.

(3) The gunnei' relays and attempts to fire. If
the launcher still fails to fire, he repeats the
procedure for immediate action for a mis-
fire. If the rocket still does not fire, he
commands, UNLOAD.

(4) The loader repeats, UNLOAD and waits
15 seconds, counting slowly to 15. He
moves the control handle to the LOAD
position and withdraws the rocket from the
launcher in the following manner: he rests
the palm of his right hand on the breech
guard, placing his fingers on the detent and
lifts up on the rocket. He grasps the
rocket by the fin assembly and with his left
hand removes it. He replaces the safety
band over the borerider and the shorting
clip on the copper contact band. He puts
the rocket aside for repacking and disposal.

(a) If, while removing the rocket from the
launcher, the borerider tends to bear
against the breech guard of the launcher,
the loader presses the pin back and holds
it. As soon as the rocket has been re-
moved from the launcher, he installs the
safety band over the ejection pin.

(2>) Without the borerider in place, the rocket
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is armed and must be handled, nose up,
with extreme care. If the borerider can-
not be installed, the rocket is destroyed
as soon as possible in accordance with TA[
9-2002. The loader never stands directly
behind the launcher.

(5) If the rocket fails to fire, the loader unloads
the launcher and checks the spring action
of the firing contact. | le checks the detent
for positive ground contact. He cleans both
the firing contact and detent and traces the
electrical circuit of launcher. lie looks for
broken wiring and insures that the rivet
makes contact with both the right and left
hand contact brackets when in the firing
position. He checks the spring action of
right and left hand stops. Stops should
protrude into the bore when in the LOAD
position.

46. Tracking Moving Targets

a. This phase of training helps the gunner main-
tain the correct sight picture when tracking a mov-
ing target. A moving vehicle or a towed target is
used for this training. The targets are operated to
the front at different ranges, at varying speeds, and
from many directions.

b. The gunner assumes his position, sets the correct
range on the sight, and tracks the target with the
correct sight picture. He tracks the target smoothly
and continuously. In practice and when firing, he
continues to watch the target while his launcher is
being reloaded.
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CHAPTER 7

RANGE PRACTICE

47. General

Range practice follows the satisfactory completion
of preparatory marksmanship training. An officer
in charge of the firing is present during all firing.
He is responsible for the conduct of the firing and
the enforcement of safety.

48. Safety Precautions (AR 385-63)

The following safety precautions apply when fir-
ing the rocket launcher:

<. Before firing a rocket, clear the area to the rear
of the launcher of personnel, material, and dry vege-
tation as indicated for zones A and B in figure 41.
('lear zone A. the blast area, of all personnel, ammuni-
tion. material, and inflammables, such as dry vegeta-
tion. The danger in this zone is from the blast of
flame to the rear. Clear zone B of all personnel and
material unless protected by adequate shelter. The
principal danger in zone B is from the rearward
flight of nozzle closure and/or igniter wires. An ad-
ditional safety factor for training is obtained by
zone C.

1> Range firing does not begin until the officer in
charge knows that the range is clear. He gives the
command to fire.

c. At least one officer is present during all firing.

d. Launchers are removed from the firing line by
order of the officer in charge.
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REAR OE LAUNCHER

ZONE "A”—-DANGER IN THIS AREA
FROM BLAST OF FLAME
AND FROM FLIGHT OF
NOZZLE CLOSURES
AND/OR IGNITER WIRES

ZONE "B"—DANGER IN THIS
AREA PRINCIPALLY
FROM FLIGHT OF
NOZZLE CLOSURES
AND/OR IGNITER
WIRES

7S
ZONE ""C"—TRAINING ONLY YDS

Figure J/I. Danger zone to the rear of the 3.5-inch rocket
launcher.

e. No person moves to, or leaves, the firing line
without permission from the officer in charge.

f. The ready line is placed to the flank of the firing
line to protect the men.

(- No one passes through the area between the rear
line and the firing line without permission from the
oflicer in charge.

A. All loading and unloading is done on the firing
line with the launcher on the gunner's shoulder. 77n
muzzle is pointed down range, not toward the ground.

i. Misfires are unloaded only on command of the
officer in charge.

j. Ammunition is issued only on the ready line.

k. Ammunition is placed out of range of backblast.
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|. Ammunition is covered to protect it against the
direct rays of the sun.

m. While on the ready line, each team inspects its
equipment before firing.

n. Ammunition is not fired at temperatures outside
the safe temperature range for that particular type of
ammunition.

0. When firing all rockets from shoulder launch-
ers, the gunner and loader wear face masks or
goggles. These are needed to protect their eyes
against the backblast and against small particles of
unburned propellant that may be blown from the rear
of the rocket as it leaves the muzzle of the launcher.

p. To account for all duds when firing IHEAT
rockets, a noncommissioned oflicer is designated to
count the number of rockets fired and the number of
explosions. Range firing and the destruction of duds
are conducted according to the provisions as outlined
in AR 385-63 and TM 9-1900.

49. Boresighting

a. To score hits, the rocket launcher must be care-
fully boresighted before firing. Boresighting paral-
lels the axis of the sight with the axis of the bore
when a range setting of zero is on the sight. It is ac-
complished by the distant target or infinity method.
(For the method to be used by ordnance maintenance
personnel, see TM 9-2002.)

b. The following equipment is needed to boresight
the launcher.

(1) Screwdriver.
(2) Adjustable wrench.
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3)

(4)

()

Wooden disk with %-inch hole in the center
for use in the breech of the launcher (ob-
tained from the ammunition container).
Two lengths of string for use as cross hairs
across the muzzle of the launcher or a
wooden disk with cross hairs to be placed in
the muzzle of the launcher.

A solid rest (fig. 42).

c. The target on which the launcher is to be bore-
sighted should be about 1,500 yards from the weapon.

d. The following method is used to boresight the
launcher.

)

)

©)

76

The muzzle deflectors of the front barrels
must have score marks on the rim that are
spaced 90° apart. These notches are used
to position cross hairs for boresighting.
When these notches are missing, they must
be added by ordnance maintenance person-
nel.

Install two lengths of string as cross hairs
across the muzzle, locating them in the score
marks which appear on the rim of the muz-
zle. Remove the wooden disk from the
ammunition container, and insert it in the
rear of the launcher as a boresight plug.
Sight through the plug, and aline the
launcher so that the distant target appeal's
exactly at the intersection of the cross hail's.
The launcher must be set firmly in this posi-
tion.

If the muzzle deflector of the launcher does
not have score marks to locate the cross
bail's, position the eye at least 3 feet behind
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(4)

the launcher so that the outline of the front
opening is centered in the outline of the
rear opening. At the same time, center the
distant target in the outline of the front
opening of the launcher. Set the launcher
firmly in this position.
Set the indicator at 0 on the elevation plate.
Sight through the reflecting sight assembly.
1 f the image on the target is not at the inter-
section of the vertical centerline and the 0
horizontal line, the reflecting sight assembly
is out of adjustment. Models of more re-
cent manufacture have a stop nut and
screw located on the sight hinge (fig. 17).
When the sight is in the extended position,
it is prevented from pivoting beyond the
extended position by the stop screw rest-
ing against the indicator arm yoke. Before
adjusting for deflection turn the stop screw
counterclockwise to create a gap Ix>tween it
and the indicator arm yoke. After adjust-
ment has been made for deflection, close
any existing gap and tighten the stop nut.
To move the sight to the right or left, loosen
the hinge stud nut approximately two turns
with an adjustable wrench. Turn the hinge
stud (fig. 17) with a screwdriver to the de-
sired position. Hold the hinge stud in posi-
tion with a screwdriver, and tighten the
hinge stud nut. To move the sight up or
down, loosen the elevation plate screws
(fig. 17), and move the elevation plate to
the desired position. Tighten the elevation
plate screws.
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(5) The launcher is correctly boresighted when
the target is centered in the bore (intersec-
tion of cross hairs) and the intersection of
the vertical centerline and the 0 horizontal
line in the sight is centered on the target
(fig-43).

(6) To see that the target is correctly alined in
both the sight and the bore, it is necessary (©
check all three locked positions of the front
barrel in the rear barrel. 1)o this after the
final adjustment has been made. If it is not
correctly alined, replace the front barrel.

50. Stationary Targets

Stationary targets 6 feet square may be con-
structed of logs, armor plate, or light wooden
frames, covered with target cloth or paper (fig. 4-1).

TOP VIEW
CCO000000

LOGS 8TOIO IN DIAMETER
Figure 44- Log targets.

51. Moving Target

A modified medium tank may be used as a moving
target. When a tank is not available, use a wooden
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frame target. (5 feet by 18 feet, and cover it with tar-
get cloth or heavy paper (fig. 45). Mount the target
on a sled and tow it, using a vehicle (fig. 46). The
construction of the sled and the target is illustrated
in figure 45. Any other type of moving target that
has the same dimensions and is capable of attaining
the speeds called for in table Il may be used.

ALL CONSTRUCTION 2~ X j° EXCEPT AS NOTED

Figure 45. Construction of sled.
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NOTES
I TARGET RUNS. TABLE Il

A. SITTING I00-YARD RANGE: IS MPH RIGHT TO LEFT ROUND TO BE FIREO
WHILE TARGET MOVES FROM STAKE O TO C

B KNEELING I100-YARD RANGE: IS MPH. LEFT TO RIGHT ROUND TO BE FIREO
WHILE TARGET MOVES FROM STAKE C TO D

C STANDING- 100-TO 150-YARO RANGE: 10 MPH. RIGHT TO LEFT; ROUNO TO BE
FIREO WHILE TARGET MOVES FROM STAKE O TO G

O. SITTING OR KNEELING 1SO-TO I00O-YARD RANGE 10 MPH. LEFT TO RIGHT:
ROUNO TO BE FIREO WHILE TARGET MOVES FROM STAKE G TO D

E SITTING OR KNEELING- 150-YARD RANGE: 10 MPH RIGHT TO LEFT: ROUNO TO
BE FIREO WHILE TARGET MOVES FROM STAKE E TO B

F SITTING OR KNEELING: 200-YARO RANGE 10 MPH; LEFT TO RIGHT: ROUND TO
BE FIRED WHILE TARGET MOVES FROM STAKE C TO O

2 SLED IS IN POSITION TO BE PULLEO BY TRUCK FOR TARGET RUN | FROM STAKE
D TO STAKE C. TRUCK THEN PULLS OTHER ENO OF CABLE FOR TARGET RUN 2. ETC
SLED SHOULD BE PROTECTED BY I-FOOT BANK OF EARTH

3. TARGET IS NEVER CONCEALED FROM THE GUNNER. HE MAY BEGIN TRACKING
THE TARGET AT THE MOMENT IT LEAVES THE STARTING POINT
150 YDS

100 YDS
71 YDS

FIRING LINE
FOR TARGET
RUNS | &2
TABLE I

FIRING LINE FOR
TARGETRUN 5
TABLE I'

FIRING LINE FOR
TARGET RUN 6

TABLE 1l PULLEY

Figure 46. Alternate moving target range.
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NOTES

1 TARGET RUNS. TABLE Il

A SITTING 100-YARD RANGE. 15 MPH RIGHT TO LEFT ROUNO TO BE FiRED
WHILE TANK MOVES FROM STAKE D TO C

B KNEELING I100-YARD RANGE 15 MPH LEFT TO RIGHT ROUND TO BE FIRED
WHILE TANK MOVES FROM STAKE C TO D

C STANDING 100-TO 150-YARD RANGE 10 MPH RIGHT TO LEFT ROUND TO BE
FIRED WHILE TANK MOVES FROM STAKE F TO G

D SITTING OR KNEELING 150-TO I0O-YARD RANGE 10 MPH LEFT TO RIGHT
ROUND TO BE TIRED WHILE TANK MOVES FROM STAKE G TO E

E SITTING OR KNEELING ISO-YARD RANGE 10 MPH RIGHT TO LEFT ROUNDS TO
BL FIRED WHILE TANK MOVES FROM STAKE E TO B TANK MOVES TO POSITION FOR
RUN G TO H

F SITTING OH KNEELING 200-YARD RANGE |10 MPH LEFT TO RIGHT ROUND TO
BE TIRED WHILE TANK MOVES FROM STAKE G TO H

2 TARGET IS NEVER CONCEALED FROM THE GUNNER HE MAY BEGIN TRACKING

Figure 47.  Moving target range.

52. Instruction Practice

After satisfactorily completing preliminary train-
ing, fire the course outlined in tables | and 11 with
the practice rocket (M29 series). After the launcher
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has been boresighted, two rockets are allowed for
zeroing before the gunner fires the qualification
course.

53. Qualification Firing

a. Qualification Course. On completion of the in-
struction practice, fire tables 1 and 11 for qualifica-
tion with the practice rocket (M29 series).

I>. Qualification 8cores.

Rating Qualification
scores
Expert 6-7.
Gunner, 1st Class 4-5,
Gunner, 2d Class 3.
Unqualified......ccccc. oo e Less than 3.

c. Officer in Charge of Firing. The oflicer in
charge of firing is responsible for the conduct of all
record practice. The officers needed to supervise the
record firing are detailed as assistants to the officer
in charge of firing.

Table I. Stationary Target

Position Range No. of

rockets
Kneeling 100 vds 1
Prone 200 yds 1

84 TAGO 5205C



sjebael BUuInON | 81geL

85

TAGO 5205C



d. Range Procedure.

(1) An officer or designated noncommissioned
officer scores each man firing for record.

(2) For firing target runs 2 and 3, the diagonal
target run. the firing points are spaced at
5-yard intervals. Every third firing point
is used on one target run.

(3) Each filer has a loader to assist him on the
firing line. During firing, the loader com-
pletes the loading operation and taps the
gunner to indicate that loading is com-
plete. This is the extent of his assistance to
the gunner.

(4) The ranges and the course of the moving
targets are shown in tables I and I1. A dis-
tance of 25 yards between stakes A-B and
E-F (fig. 46) is allowed to permit the tank
to reach the prescribed speed before making
the target run. This distance may be in-
creased when necessary. See figures 46 and
47.

(5) The launcher is loaded before each moving
target begins its run. Practice ammunition
is used for firing.

e. Scoring. To be scored as a hit, the target must
be struck before the rocket touches the ground ami
only while the target is between the proper marker-.
A ricochet hit or a hit at the improper time is scored
asa miss.

/. Misfires. When a gunner signifies a misfire, the
scorer checks the position of the safety, operates the
trigger, and attempts to fire. If the rocket fires, he
scores a miss for the target. In case of a misfire be-
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cause of a faulty rocket or a malfunction of the
launcher, the gunner is given another rocket to lire.

54. Familiarization Firing

I the gunner is not required to fire the qualifica-
tion course, he fires the familiarization course. This
course is fired with the practice rocket, according to
table 111.

Table I11. Familiarization Course
1, Range No. of Targets Position
rockets
150 yds.. 1 Dummy tank (stationary).__  Prone.
150 yds.. 2 Dummy tank (stationary).__  Kneeling.
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CHAPTER 8

TECHNIQUE OF FIRE

55. General

Training in technique of fire teaches the rocket
launcher team how to place effective fire upon a tar-
get. It is scheduled after preparatory marksman-
ship training and range practice. The training in-
cludes range estimation, speed estimation, target
designation, fire control, fire commands, target vul-
nerability, and field target firing.

56. Range Estimation

When practicing range estimation, apply only the
maximum range of the rocket. 1)o not practice
range estimation on targets moving at excessive
speeds. Practice on ranges less than 300 yards
(point targets—50 to 300 yards). In making esti-
mates, emphasize speed with accuracy. Practice
estimating the ranges to moving targets of different
sizes. Practice sight setting at the same time range
estimation is practiced. For principles and pro-
cedures of range estimation, see FM 23-5.

57. Speed Estimation

a. The 3.5-inch rocket is used primarily against
tanks and enemy armored vehicles. Normally, this
type of target is moving: therefore, to get a hit, es-
timate the target's speed, compute the lead, and then
apply that lead to the sight.

& The ability to estimate speed is developed in the
same manner as the ability to estimate range—DbV
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frequent practice. First, practice speed estimation
at known distances, directions, and speeds, but vary
the type of vehicle. Then vary the range and ve-
hicle. Finally, vary all four factors and, at the
saino time, practice sight setting and lead calculat-

ing-
58. Target Designation
| See FM 23-5.

59. Fire Control

The fire control part of a fire command tells when
to fire, when to shift fire, and how many rockets to
fire.

60. Fire Commands

a. General. The fire command for the rocket
launcher team is the same as the fire commands for
other infantry crew served weapons. It is given as
briefly, simply, and completely as possible. Subse-
quent fire commands are used for adjusting or shift-
ing the fire.

b. Elements of a Fire Command. The elements
are given in the following sequence: direction, de-
scription of target, range, distribution (for area type
fire), and commence fire or cease fire.

(1) The well-trained gunner, is the best quali-
fied team member to determine the range,
number of leads, and the fire-control ele-
ments to be used. In most situations, the
fire command issued to him consists only of
the direction and description of the target.
He is given subsequent fire commands to
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adjust fire on stationary or area targets and,
in some cases, on moving targets.

(2) When firing at the stationary and area
targets, give range changes in yards and
deflection changes in mils. If the range
involved is 450 yards or less, use the appro-
priate range marking on the sight reticle
(hold-ofl may be used for changes less than
fifty yards). If the range exceeds 450
yards, move the indicator arm to the appro-
priate marking on the range scale plate,
and use the zero line of the sight reticle.
Make the mil changes in deflection by using
the lead markings of the sight reticle. Each
lead line, or space between lead lines, repre-
sents 25 mils. For example, to make a de-
flection correction of “Right 25 mils,” use
as an aiming point the first lead left of the
old aiming point.

(3) Normally, for moving targets the gunner
makes his own adjustments based on his ob-
servation of the strike of the rocket. How-
ever, when a subsequent fire command is
given, the range corrections are given in
yards and the deflection correction in leads.

(4) Load the weapon on the first element of the
fire command.

c. Examples of Fire Commands for Moving
Targets.

Initial Fire Command
Target designation
RIGHT FRONT
TANK

200
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In this command, the range is given to designate the
target. The range is omitted when there is only one
target or when there is only one target in the given
direction. In this instance, the gunner estimates his
own lead and opens fire when the launcher is loaded.
Subsequent Fire Command
Fire Control
CEASE FIRING
Initial Fire Command
Target designation
FRONT
TANK
150
Fire Control
2 LEADS
COMMENCE FIRING
Subsequent Fire Command (for adjustment)
DROP 50
U2 LEADS
Subsequent Fire Command (for shifting fire)
Target designation
RIGHT FLANK
TANK
d. Examples of Fire Command for a Stationary
Target.
Initial Fire Command
Target designation
FRONT
PILLBOX
200
Fire Control
3 ROUNDS
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COMMENCE FIRING

Subsequent Fire Command (for adjustment)
DROP 50
RIGHT 25 MILS (1 Lead)
COMMENCE FIRING
CEASE FIRING

61. Vulnerability of Armor

<. A tank, without the protection afforded by dis-
mounted infantry, is vulnerable to a close-in attack
by well armed foot troops. When buttoned up, the
visibility of the tank crewmen is rather restricted.
Tank Killer teams should take maximum advantages
of this relative “blindness” of enemy tank crews.

J. The lightly armored areas of the tank hull are
usually in the rear and on the sides. A gunner
should, by maneuver or by waiting for the tank to
change position, seek to secure a hit on the tank'’s
most vulnerable part. A rocket hit on either of the
tracks will probably immobilize the tank, thus pre-
senting a stationary target which is extremely vul-
nerable to destruction.

62. Field Target Firing

Field target firing tests the ability of the rocket
team to engage a moving target, stationary target,
or area type target. Foi- antitank firing practice,
the targets are of different types and are towed at
various ranges, directions, and speeds. However,
they are within effective range of the rocket and at
usual battlefield speeds. The objective is to achieve
first rocket hits.
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and M20A1B1.
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APPENDIX i
ADVICE TO INSTRUCTORS

1. Purpose

This appendix is a guide for instructors. Its con-
tents should not limit their initiative and originality,
provided they observe the necessary safety pre-
cautions.

2. Presentation

a. Instruction should be presented, using explana-
tion, demonstration, and application. The coach and
pupil method can be used but this method of instruc-
tion is not applicable to phases of training where
each team member has specific duties.

b. Each man’s training must be closely supervised
to insure a high standard of efficiency and coordina-
tion.

3. Training Objectives

The objective of instruction is to train a team
capable of swift, coordinated action. Train each
team member so that he can perform the duties of the
other member.

4. Assistant Instructors

Prior to instruction, train selected personnel as
demonstrators and assistant instructors.  Use at least
one assistant instructor for each six men undergoing
training. Assistant instructors must be able to cor-
rect errors and answer questions pertaining to the
training. To give the students a cleai’ picture of the
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work under discussion, make sure that demonstrators
are trained and rehearsed thoroughly so that demon-
strations are correct in every detail.

5. General Training Notes

| a. The minimum time needed to train a rocket
launcher team is 20 hours. Training in tactics and
techniques are covered during unit training.

| b. The most valuable training aid is the rocket
launcher itself. Other aids, such as charts, bore-
sights, and launcher rests, are limited only by the
ingenuity of the instructor and the local supply of
material for constructing aids.

| c. Insure that equipment and training aids are
prepared ahead of time. Set up the training aids
and demonstration before the students arrive. Pro-
vide for the advanced grouping and prompt starting
of the class.

d. Explain each step of the instruction while the

assistants demonstrate it. Allow enough time for
yeach student to understand and complete one step
before taking up another.

6. Conduct of Training

Following is a suggested plan of instruction for
each period of training:

a.First Period. By conference and demonstra-
tion, discuss the characteristics, capabilities, limita-
tions, and nomenclature of the rocket launcher. In-
clude in this discussion the types, appearance, range,
effect, and use of each rocket.

b. Second Period. Discuss and demonstrate the
method of aiming the rocket launcher at a stationary
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target. Explain the use of the range scale and the
tree-type sight reticle. Conduct practical work «s
follows: Divide the group into teams of two to four
men each so that each team represents a rocket
launcher crew and assign duties to the gunner, loader,
and ammunition bearers. Conduct practical work
in aiming, as described in paragraph 38. llotate the
team members so that each man receives practice in
aiming.

c. Third Period. Explain and demonstrate the
correct firing positions and the need for correct trig-
ger squeeze when firing the launcher. Conduct prac-
tical work in positions by dividing the group into
rocket teams. Explain and demonstrate the method
of loading the rocket launcher and immediate action
by the crew in the event of a misfire. Give a practical
exercise in loading and immediate action.

d. Fourth Period. Explain, demonstrate, and
conduct practical work in the principles of range and
speed estimation (FM 23-5).

e. Fifth Period. Explain and demonstrate the
method of calculating leads. Using a chart or black-
board and a cardboard tank silhouette, show the cor-
rect lead sight pictures for targets moving at various
speeds and angles. Divide the class into teams and
conduct practical work.

f. Sixth Period. Divide the class into teams and
conduct practical work in tracking moving targets
and loading the rocket launcher. Emphasize smooth,
steady tracking and speed in loading.

g. Seventh Period. Divide the class into teams
and have each team boresight its rocket launcher.
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the completion of boresighting, have each man
fire the familiarization course.

h. Eighth Period. Have each student fire the
qualification course. When possible, keep the same
team organization that was used during the preceding
stages of training.
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APPENDIX 1l

DESTRUCTION OF THE ROCKET LAUNCHER
AND ROCKETS

1. General

a. When capture of the rocket launcher is imminent
or if it becomes necessary to abandon the weapon in
the combat zone, the unit commander, in accordance
with instructions from higher command, orders its
destruction.

b. Adequate destruction requires that all parts es-
sential to the operation of the weapon be destroyed
or at least damaged beyond repair. | lowever, prior-
ity is given to the destruction of those parts most difli-
cult to replace, such as the sight and firing mechanism.
It is important that the same parts of all launchers
be destroyed so that the enemy cannot construct one
complete unit from several damaged ones.

2. Method of Destroying the Launcher

a. Disassemble the launcher.

b. Using a heavy implement, dent and deform the
barrel and stock.

c. Smash the sight, firing mechanism, barrel cou-
pling lock, barrel latch, and contactor latch.

d. Slash thesling.

e. Scatter the damaged parts over a wide area, or
place them with other materials that are to be de-
stroyed by fire or explosive.
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3, Destruction of Rockets

I a. Rockets are best destroyed by burning. Stack
packed or unpacked rockets in piles so that the rocket
heads point toward the enemy, or place them in a
trench with their heads downward. Place paper,
rags, brush, or wood around and on the pile. Pour
gasoline and oil over the pile. Use inflammable mate-
rial to insure a fire hot enough to destroy the rockets.
Ignite and take cover.

I . Ignition of the rocket propellant will cause some
rockets to be projected in unpredictable flight.
Therefore, the danger area for the destruction of
rockets should have a radius equivalent to the effective
range. Generally, however, the rocket will travel in
the same direction in which it is pointed when ignited.
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APPENDIX IV

LAUNCHERS, M20 AND M20B1

1. Difference Between Models

a. The difference between the M20 and M20B1
launchers is in the fabrication of the front and rear
barrels (figs. 48 and 49). The tubes of the M20
launcher are manufactured from aluminum tube

BARREL COUPLING NUT
7 SIGHT MOUNTING BRACKET

REFLECTING SIGHT ASSEMBLY IAToThO™ng

barrel assembhyZ
]

(SAFETY

(SWITCH CONTACT
LEAD CABLE 1

CONTACTOR W\
I TRIGGER 7 £ LATCH CLAMP/AN
ELECTRICAL

i 7/ * FIRING = SHOULDER STOCK BREECH GUARD

MECHANISM CONTACT CLAMP
SLING SWIVEL

Figure J8. Front anil rear barrels of launcher, M20—Ileft
sidevieio.
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stock. The component parts of the barrel assembly,
such as the breech guard and the barrel coupling screw
and nut, are fastened to the tube by means of screws.
The tubes of the M20B1 launcher are aluminum cast-
ings. Many of the component parts of the barrel
assembly are cast as part of the tube, resulting in a
slight reduction in overall weight.

REFLECTING SIGHT ASS

iLING SWIVEL

Figure 49. Front and rear barrels of launcher, M20B1—
left side view.

b. The difference between the M20 and M20B1
launchers and the M20Al1 and M20A1B1 launchers
(fig. 50) is the addition of the contactor latch group
assembly on the latter. This replaces the contactor
latch housing on the M20 and M20B1 launcher.
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Figure 50. Comparison of breech end of 3.5-inch rocket
launchers, M20A1, M20A1B1, and M.IOBI.
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2. Tabulated Data for Launchers
Length of launcher assembled (for firing) (aprx). CO inches

Weight of launcher (aprx) M20 13 pounds
Weight of launcher (aprx) M20B1 12 pounds
Length of front barrel 30 inches
Weight of front barrel (aprx) 3120 C pounds
Weight of front barrel (aprx) M20B1 6pounds
Length of rear barrel (aprx) 30 inches
Weight of rear barrel (aprx) M20B1 8pounds
Weight of rear barrel (aprx) M20 9pounds

3. Launcher Controls and Sighting Equipment

a. General. This paragraph describes, locates, and
illustrates the controls and instruments that are pro-
vided for the operation of the M20 and M20B1 rocket
launcher. The trigger, safety switch, barrel coupling
lock lever, handle barrel latch, sighting equipment,
breech guard, stock, sling, and muzzle flash deflec-
tor are the same as on the M20Al and M20A1B1
launchers.

& Contactor Latch Housing.

(1) On the M20 launcher the contactor latch
housing is mounted on the contactor latch
clamp in front of the breech guard (fig. 48).
On the M20B1 launcher the contactor latch
housing is mounted in front of the breech
guard on lugs cast as a part of the barrel
(fig. 49). The latch housing protrudes
through an opening in the breech guard.

(2) A steel blade, riveted to the rear of the body
of the contactor latch housing, engages in
the unpainted groove at the rear of the fin
assembly. This holds the rocket in its
proper firing position in the launcher. The
contact between the blade of the contactor
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(3)

latch housing and the unpainted groove on
the rocket fins ground the rocket to the rear
barrel, completing the firing circuit. A
spring keeps the rear end of the contactor
latch housing depressed.

When the forward end of the contactor
latch housing is pressed down against the
barrel, the blade at the rear of the contactor
latch housing swings clear of the breech of
the launcher tube. This is done during load-
ing or unloading of the launcher.

c. Contact Lead Cable, Contact Spring Clamp, and
Contact Springs.

(1) The contact lead cable (figs. 48 and 49) is

an insulated wire that connects the firing
mechanism in the trigger grip to the con-
tact. spring clamp.

(2) The contact springs are coiled springs

mounted on the sides of the contact spring
clamp (fig. 51). Electrical contact is estab-
lished only when the trigger is squeezed.

4. Operation and Functioning

101

a. Front and Rear Barrel Groups.
(1) See paragraph 23.
(2) The contact springs (figs. 51 and 52) on

the M20 and M20B1 launchers complete the
firing circuit of the launcher when the blue
contact wire of the rocket is forced be-
tween the coils. The contact spring clamp
mounts both springs and connects them to-
gether electrically so that either contact
spring may be used. There is an insulating

TAGO 5205C



Figure5l. Placing contact wire to contact spring.

band around the barrel under the contact
clamp.

(3) The contact lead cable, encased in an alu-
minum tube, connects (fig. 48) the contact
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Figure 52.

clamp to the firing mechanism. An insula-
tor sleeve on the end of the aluminum tube
separates the contact clamp from the tube.
The firing mechanism is grounded to the
rear barrel.

Hear barrel of launcher, M20B1—Ileft side view.

b. Functioning.
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(1) When a rocket has been loaded into the

launcher and the long contact wire of the
rocket has been engaged in a contact spring,
the electrical circuit is complete. When
the trigger is squeezed, the magneto gen-
erates current. The current leaves the
trigger mechanism and moves through the
contact lead cable to the contact spring
clamp. The contact spring clamp in turn
carries the current to the contact springs.
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This part of the circuit is insulated from
the barrel.

(2) The long contact wire of the rocket picks
up the current at the contact spring and
carries it to the electrical igniter in the
rocket. To complete the circuit, the short
contact wire in the rocket conducts the cur-
rent from the igniter to the aluminum sup-
port ring. The blade of the contactor
latch, engaged in the unpainted groove of
the support ring, picks up the current. The
current then passes through the contactor
latch housing, through the barrel, and back
to the trigger mechanism.

5. Ammunition

The ammunition currently available can be fired
from all models of the rocket launchers. For addi-
tional information see chapter 4.

6. Maintenance

a. Disassembly and Assembly of the Launcher.
See chapter 5.
b. Operational Inspection.
(1) Purpose. See paragraph 30.
(2) Procedure.

(a) Examine the contact springs to see that
they are soldered securely to the clamp
and that they are clean and free from rust,
paint, and grease.

(&) See paragraph 31 for additional pro-
cedures.

c. Preventive Maintenance. See paragraph 32.
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d. liepairs.
(1) Replace the contactor latch spring when the

contactor latch does not function.

(2) Clean the corroded electric contact points

with a crocus cloth.

(3) Additional repairs. See paragraph 33.
e. Lubrication Order. See paragraph 34.
(1) Contactor latch pins. Apply one or two

()

©)

drops of preservative lubricating oil to the
contactor latch pins weekly, monthly, and
after firing.

Contactor latch housing. Clean at intervals
specified in the lubrication order. Remove
any powder fouling or rust with rifle bore
cleaner, dry-cleaning solvent, or volatile
mineral spirits. Crocus cloth may be used
to remove deep seated corrosion. Wipe dry
and protect with a film of lubricant.
Additional information. See paragraph
35.

f. Operation Under Unusual Conditions. See
paragraph 36.

7.

© O 0O oTP
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Preparatory Marksmanship Training

. Purpose. See paragraph 37.

. Aiming. See paragraph 38.

. TriggerSqueeze. See paragraph 39.
. Positions.  See paragraphs 40 to 43.
. Loading the Launcher.

(1) For the gunner’s duties see paragraphs 44

)

and 45.
The loader (also see pars. 44 and 45)—

(a) Grasps the rocket by the motor tube and

pulls the blue lead wire (fig. 53) out of
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the expansion cone at the rear of the
rocket. He straightens the encl of the
wire ancl pulls off the insulating tube.

(6) Removes the safety band from the rocket,

(c) Grasps the rocket with the ejection pin
pointed down or to the side. In this posi-
tion the pin will not strike the contactor
latch blade.

(cZ) Grasps the rear of the launcher with his
right hand, palm down. He places his
thumb under the barrel and his fingers on
the forward end of the contactor latch.

(e) Presses down with his fingers and raises
the blade of the contactor latch to clear
the way for the rocket. He inserts the
rocket into the breech of the launcher.

(/) Moves his left hand to the fin assembly
but not over the opening of the rocket mo-
tor. He slides the rocket forward into
the launcher until the blade of the con-
tactor latch, when released, fits into the
unpainted groove of the rocket fin as-
sembly (fig. 54). To insure effective elec-
trical contact, he gives the rocket a slight
rotary twist with his left hand.

(g) Places the stripped end of the long con-
tact wire in either of the two contact
springs (fig. 55).

(7i) Checks to see that no part of the unin-
sulated portion of the contact wire
touches any metal before touching the
contactspring.
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(i) Glances to the rear to see that the back-
blastarea is clear.
(j) Tapsthe gunner and calls, UP.

Figure 53. Pull out long (blue) contact wire.
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Figure 54. Slide rocket into launcher and press the
contactor latch.

(3) The gunner. See paragraph 44.
f. Naifunctwning and Immediate Action.
(1) Malfunctions. Malfunction of the launch-
er is defined as a failure to function satis-
factorily. Some of the more common mal-
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Figure 55. Attach long contact wire to contact spring.
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functions and the corrective measures used
to reduce them in the held are as follows:

(a) Failure to load.

Cause
Bent or defective contactor
latch.

(b) Failure tofire.

Cause

Contact wire not securely
connected to the contact
spring.

No contact between the con-
tactor latch and the un-
painted groove of the
rocket fin assembly.

(2) Immediate action.

Correction

Attempt to straighten the
latch. When contact can-
not be made, replace the
latch.

Correction
Attach securely.

Rotate the rocket and, at the
same time, press down on
the rear of the contactor
latch to seat the blade of
the contactor latch firmly
into the unpainted groove.

Immediate action is the

prompt action taken by the firer to reduce

a stoppage.

If a misfire occurs, perform

immediate action as follows:
(a) For the gunner’s initial duties see para-

graph 45.
(ft) The loader—

1. Repeats,MISFIRE.

2. Waits 15 seconds (counting slowly to 15)
to allow for a possible hang fire.

3. Checks the long contact wire to see that
the uninsulated portion does not touch
the. launcher at any point other than at
the contact spring.
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5

<I. Trac

- Disengages the long contact wire and
presses down on tlie rear of the con-
tactor latch.

. At the same time, rotates the rocket to
insure electrical contact between the
blade of the contactor latch and the
unpainted groove of the fin assembly.

. Engages the long contact wire, and checks
to see that it is clear of the launcher.

. Checks the backblast area and taps the
gunner, calling, UP.

For- the gunner's duties see paragraph 45.
the loader—

. Repeats, UNLOAD.

. Waits 15 seconds, counting slowly to 15.

. Removes the long contact wire and with-
draws the rocket from the launcher.

. Replaces the safety band over the bore-
rider and the shorting clip on the copper
band.

. Puts the rocket aside for repacking and
disposal.

king Moving Targets. See paragraph 46.
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