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CHAPTER 1

GENERAL

Section J. INTRODUCTION

1. Scope ,
a. This manual describes solidrpropellent rockets used for mili

tary purposes and contains technical information necessary for 
their identification, care, and use.

*&. The appendix contains a-list of current references, including 
supply catalogs, technical manuals, and other available publica
tions applicable to the materiel.

c. This manual differs from TM 9-1950, 9 July 1945, as follows:
(1) Adds information xm—

Rocket, HE, AT, 2.36-inch, M6A6.
Rocket, practice, 2.36-inch, M7A7'.

"Rocket, smoke, WP, 2.36-inch, M10A4.' 
Rocket, HE, AT, 3.5-inch, M28. 
Rocket, practice, 3.5-inch, M29.
Rocket, smoke, WP, 3.5-inch, T127E2.
Rocket, HE, 4.5-jnch, M16A2.
Rocket, HE, 4.&-inch, M16A1.
Rocket, practice, 4.5-inch, M17A2.
Rocket, practice, 4.5-inch, M17A1.
11.75-inch Navy type rockets.
Rocket-kit, M34, for modification of 5.0-inch high-ve- 

, locity aircraft rocket (Navy).
Tool Kit, T39.
Modification of Navy fuzes Mk 145, Mk 155, Mk 157, 

Mk 159, Mk 163, Mk 164, and Mk 165.
Fuze, yT , M402.
Fuze, VT, M403.
Fuze, rocket, BD, M404.
Fuze, rocket, BD, M405.
Fuze, rocket, BD, T2015E2.
Circuit continuity tester 680A.
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Solid propellants.- ' «
>• Destruction-of rockets to prevent 'enemy use. " ,

^(2) ReVises information on— „
Rocket principle. i
Rocket, 4.^-inch (Navy) (high capacity, smoke FS, and 

smoke WP.
Rocket, chemical, 7.2-inch, M25 (T21). 
Rocket, chemical, 7.2-inch, M27 (T52). 
2.25-inch, 3.5-inch, and 5.6-;inch Navy type rockets.

(3) Deletes- information on—
Earlj type launchers including 7.2-inch M17 and 8-iiich. 
Rocket, HE, AT, 2.36-inch, M6, MGAL, and M6A2. 
Rocket, practice, 2.36-inch, M7, M7A1, and M7A2. 
Rocket, smoke, WP, 2.36-inch, MIO, M10A3.

■ Rocket, target, AA, 3.25-inch, M2A1.
Rocket, HE, 4.5-inch, M8, M8A1, M8A2, and M8A3. 
Rocket; practice, 4.5-inch, M9* M9A1, M9A2, and M9A3. 
Rocket, HE, 4.5-inch,-T83.
Rocket, practice; 4.5-inch, T87. 
Rocket," SAP, 4.5-inch, T78.
Rocket, practice, 4.5-inch, T86.
Rocket, HE, 7.2-inch, T37. 
Rocket, HE, 8.0-inch, T25. 
Rocket-kit,.aircraft, 4.5-inch, T23. 
Fuze, rocket, Mk 146 (Navy). 
Fuze, rocket, Mk 148 (Navy).

2. Field Report of Accidents
If an accident or malfunction involving the use of ammunition 

occurs during training or combat, the range officer for a unit in 
training or the officer or noncommissioned officer in charge of 
the' firing unit in combat immediately will discontinue firing am
munition of the lot which malfunctions. He then will report the 
occurrence and all pertinent facts' of the accidents or malfunctiQn 
to the technical service officer under whose supervision the 
ammunition for the unit involved is maintained or issued, in order 
that the action prescribed in SR 385-310-1 may be taken. If 
conditions of combat preclude immediate’compliance, the action 
prescribed above will be taken as soon as practicable.

Section II. GENERAL DISCUSSION

3. Rocket Terminology
A rocket (fig. 1) is a missile which is propelled by the reaction 

caused by a discharging je t of gas.from the burning'of a chatge 
of propellent powder within the rocket. A military' rocket con-*
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slsts essentially of a- head, a motor, and means of stabilization 
during flight. The head comprises the element necessary to pro- 
fluce.the desired effect a t the target,, usually an explosive filler 
and fuze. The motor comprises the 'elements necessary to propel 
the rocket, including the propellent charge, .nozzle or nozzles, and 
means of igniting the propellant. Stabilization is accomplished 
either by fins attached td the motor (fin type) or, in the case of 
niultiple nozzle rodkets', by so locating the nozzle that the rocket 
is rotated in flight (spin type)’. In- order tha t a rocket may be 
launched on a definite trajectory, a device called a 'launcher is 
required. Aside from providing means for initiating ignition of 
'.the rocket propellant, the launcher is required only to aim the 
rocket. Consequently, rocket launchers may' be so light and 
portable that rockets can be fired from airplanes and from ground 
areas inaccessible to conventional artillery. The employment Of 
rocketry is more economical than that of artillery against light 
and, in some instances, heavy targets at relatively short ranges. 
A further advantage of the use of Sockets lies in the fact that 
the forces of setback are relatively small but spread over a com
paratively long period of acceleration, thus permitting the use of 
light-case projectiles of higher capacity and less expensive con
struction than artillery shell of similar caliber, and the use of 
fuzes qf less rugged construction. A rocket is relatively inex
pensive, easily launched; and economical of personnel. The dis
advantage of rockets, as compared with conventional artillery 
hounds, lies in the fact that operating personnel and inflammable 
material must be protected from the rearward blast of hot gas, 
that dispersion of rockets is considerably greater than that of 
-comparable artillery' shell, and that operation is limited to rela
tively short distances from the target, and to a narrower tem
perature range.

4. The Rocket Principle

The basic principle of rocket propulsion may be* described and 
illustrated as follows’:
a. When a gas is compressed in a closed vessel of any shape, 

pressure (as stated in Pascal’s law) is equal and opposite in 
all directions; hence, the force in one direction is counterbalanced 

’by an equal force in the opposite direction with no resulting 
motion of the closed v.essel. This is illustrated diagrammatically 
by arrows and shading in figure 2 representing a closed tube. 
Note that .although the equal and opposite forces on the side 
walls of the tube are represented in figure.2, they are omitted 
ill figures 3 and 4 because they cancel each other and therefore 
are not Necessary in-the further discussion of the rocket principle.



'  b. When an opening to the’atmosphere is-ipade in one end, of 
the* tube (fig. 3), the pressure a t the -opening drops to near 
atmospheric-while the pressure on the closed end remains mo
mentarily greater than atmospheric; aS a consequence, /the tube 
tends to move in' the direction of the closed -end as a stream or 
je t of gas is ejected from*the open end. If pressure is continually 
built up within the tube, as by the burning of a propellent powder, 
high pressure is maintained at the closed end until the powder 
burns out, while near-atmosphefic- pressure prevails at the open
ing.' Thus the high pressure at the closed end, acting on an'area 
equal to the area of the opening, results in a force or thrust in 
the direction of the closed end. Note that for comparatively Small 
openings, the pressure at the open end may be considered sub
stantially the same as tha t a t -the closed «nd, except at the actual 
opening which is atmospheric. Thus it is that the forces at the 
.closed and open ends are equal and opposite, except on an area 
equal to that of the opening; at the opening, this force is’zero, 
whereas a t the closed end the force* which tends to produce 
motion is equal to the pressure times the area of the opening. 
The forces causing motion in the direction of the closed end while 
the propellant is burning are represented diagrammatically by 
the shading. The burning of a propellant in a tube, closed at 
one end and ’with an opening in the other end, results in pressure 
and heat energy which, by reaction, as.the gas escapes through 
the opening or nozzle, tends to move the tube.

c. As the gas passes by the square corners near and at the 
opening (fig. 3)-, there are substantial frictional losses due to 
turbulence whith are represented by the curlicues in the shading 
near the opening. These losses are largely overcome by using 
the shape shown in figure 4, forming a nozzle. This type of open-* 
ing comprises a smooth contour which provides for a nonturbu- 
lent, hence relatively frictionless, flow -of gas represented by the 
smoothness of the shading. The constricted opening, called the 
throat, limits the flow of gas and thereby maintains pressure 
within the tube while the propellant is burning. The gas, while 
flowing through the nozzle, is striT under a pressure * which 
decreases from the throat to the open end of the nozzle: Such 
pressures represented by (d) and (d‘) normal to the wall of the 
nozzle result in force components (f) and (f') in the direction 
of flight. Hence, energy which otherwise would be lost, if the 
gas were discharged through an opening such as that in figure 3, 
is converted ‘to additional thrust by use of the nozzle. Forces, 
guch as (c) and (c')> resulting from pressure on the approach 
side of the nozzle are of substantially the same magnitude .as 
(may be slightly less due to somewhat lower pressure at the
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RAPD 113283

Figure 2. The rocket principle (pressure in. closed tube).

RAPD 113284

Figure 3. The rocket principle (movement of tube— opening in one end).

RA PD 113285

Figure It. The rocket principle (movement of tube—nozzle in one end).

5



nozzle end) but in the opposite direction to. those'on an.-equiva- 
lent area at the closed end; hehce; they balance*each other. Sitfce 
force components reptesehted by (b) and (e) are equal and 
opposite to (b‘) and (e‘) they have no effect on motion. -Thiis, 
the principal forces producing motion of the tube- consist of those 
resulting from the internal pressure ^.acting at the closed, end 
on an area equivalent to that of the throat plus the axial forces 
(f) and (f’) resulting from the pressure within the nozzle.

5. Classification ;

a. USE. Rockets are classified according to use as aircraft and 
ground.

b. P urpose. Rockets are classified according to purpose as 
service, practice, target, drill, and subcaliber. Service rockets 
are used for effect in combat; practice rockets are used for train
ing and target practice; target rockets are used to provide a ( 
fast moving aerial target for practice firing of automatic anti
aircraft weapons; drill rockets are used for training and han
dling ; subcaliber rockets are smaller rockets designed for practice 
purposes and for reasons-of economy to be fired from standard 
launchers by means of an adapter.

d. F iller. Rockets-are classified according to the filler in the 
head as high-explosive, chemical, and inert.

(1) High-explosive rockets contain a filler of high explosive 
for blast, fragmentation, mining, or demolition effect. 
The high-explosive antitank (HE, AT) rocket, which 
contains a filler Consisting of a shaped charge of pento
lite or other high explosive, is used for penetration of 
armored targets. (The designation HE, AT identifies 
ammunition utilizing the shaped charge principle.)

(2) C,hemical rockets contain a chemical agent and a burster 
or an igniter to disperse or-ignite the agent a t the target. 
The chemical agent may pe  a gas for producing a toxic 
or harassing effect, a smoke producer for screening or 
signaling, an incendiary, or a combination of these.

(3) The head of inert rockets which are intended for target 
practice contains ah inert filler; the motor contains a 
standard propellent charge. iJrill rockets, intended for 
practice ahd training in service of the piece, are com
pletely inert—both head and mqtor.

6. Identification

a. General. Rockets, in common with other types of ammuni
tion, are identified by the standard nomenclature and a lot num-
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ber-.of the item. Such identification is marked on all containers 
and, unless the item is too small, on the ammtmitiori' itself.

b. Lot, Number. When ammunition is manufactured, a lot 
number is assigned in accordance with pertinent specifications. 
A “lot” consists of a number'of -items, manufactured from similar 
materials under similar conditions, which may be expected to 
function alike. The lot number for rockets consist's, in general, 
of the loader’s initials or symbol, and the number of the lot. 
The number of the lot may be either a basic number or a basic 
number with subnumber. The use of the lot number is required 
in all references to specific items of ammunition in reports and 
records.

c. Lot Number (Navy) . .  The ammunition lot system for 
rockets provides a means by which an adequate record may be 
maintained of the-components assembled into this type ammuni
tion. The ammunition lot serves as a unit by which defective 
components may be withdrawn from the fleet or restricted from 
issue. In addition, the ammunition lot is used for control pur
poses in recording, stowage, and shipping ammunition. The 
ammunition lot system authorizes the assembly of more than one 
lot of a nonexplosive component with one lot of a major explosive 
component into a single ammunition -lot.

d. Model. When a particular design* is adopted as standard, 
it is assigned a model designation consisting of the letter M (Mk 
for Navy) and an arabic numeral. If this design is modified, the 
fact is indicated by the addition of the letter A (Mod for Navy) 
and the appropriate arabic numeral; for example, M6A5 indi
cates the fifth modification of a model whose original designation 
was M6. Modifications which are functionally identical with the 
original model but which 'have manufacturing differences may 
be designated by the letter “B” and an arabic numeral. When 
a particular design has been accepted only for a limited procure
ment and service test, the model designation is indicated by the 
letter “T” and an arabic numeral, and modifications by the addi
tion of “E” and an arabic numeral. In such cases, if the design 
subsequently should be standardized, the “M” designation is 
assigned; hence there may be encountered some lots still carry
ing the .original “T” designation (not yet remarked to show the 
later standardized “M” designation). There is no direct relation
ship'between the numerical designation of a “T” item and that 
of the item when standardized and assigned an “M” designation.

e. Painting. Service ammunition is painted with lusterless 
paint to prevent rust and in various colors to provide means of 
identification. In general, rocket motors are painted olive drab. 
The colors used for painting rocket heads are as follows:
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Ai*m y N a v y
High-explosive •____ ______ Olive drab; marking Olive drab; marking in

in yellow. «white.
Chemical* (casualty gas)___ Gray; band and mark- Cray ; green'band, let-

ing in green. tering in white.'
Chemical (sm oke)________ Gray; band and mark- Gfay; yellow band, let-

ing in yellow. tering in white.
Practice -------------------------Blue; marking in' Blue; marking in white,

white.
I n e r t ----------------------------- Black; marking in Black; marking in

white. white.

f. Marking. Ammunition items are marked, by stamping in 
the mtetal or by stenciling, -with the type, size, model, and lot 
number. The safe temperature limits for storage and use is shown 
on the rocket motor.
■ g. Data Card. A 5- by 8-inch card for each lot is supplied with 

each shipment of am'munition. This card gives the ammunition 
lot humber of the item, the lot number of each component of < 
the' item, and other pertinent data such as expected muzzle 
velocity, AIC symbol, and assembling and firing instructions tvhen 
required.

h. Ammunition Identification Code. An ariimunition identic 
fication code (AIC) symbol is assigned to facilitate requisitioning 
and- record keeping in the field. The code symbol cdhsists of five 
characters. Once a-code symbol is assigned to an item, that code 
Symbol is never used for any other item. Code symbols as_ marked 
on the packing container are published in the Department of 
the Army Supply catalog and explained in SB 9-AMM 5 and 
Ordnance pamphlets (Navy) 1219J, 1219M, and 1219N.

7. Complete Round
a. Definition. The complete round consists of all the com

ponents of the rocket necessary for it to function. The complete 
round may be issued as a single assembled unit or as separate 
components to be assembled in the field. The separate com
ponents are describeclbelow.

(1) The motor which propels the rocket contains the pro
pelling charge and the igniter and is assembled to the 
rear of the head. It consists of a tube closed a t the 
forward end and having one or more nozzles (venturi) 
at the rear end. The propelling charge, usually in stick 
form, is held in place by a- trap, grid, or cage. Provision 
is made in the forrii of contact, rings, fixed connections 
to fin shrouds, or cable and plug, dependent upon the; 
design of the launcher, for electrically connecting the 
•igniter to the external firing circuit. Details are de
scribed in the sections pertaining to specific rockets,

8



(2) The rocket head is that component which contains the 
high-explosive charge or other filler, the .booster, and 
the fuze. Its purpose is to produce th e  desired effect 
at the target.

b. Explosive TraIn . The explosives of rocket heads must be 
comparatively insensitive to permit safe haridling in storage and 
transit. Sensitive explosives that can be detonated by the impact 
of a. firing pin generally are safe to handle when they are in small 
quantities, highly compressed, and inclosed in <a metal capsule. 
They are used in that form in fuzes and primers. The small spit 
of flame from a primer will not properly detonate a large charge 
of comparatively insensitive explosive, and it is therefore neces
sary to interpose a medium quantity of explosive of medium 
sensitivity. Such an arrangement of explosive charges is called 
an explosive train. The propelling charge train, which is in the 
motor, consists of the igniter and the propelling charge. The 
bursting charge explosive train, which is in the head, consists 
essentially of a primer, a detonator, a booster, and the bursting 
charge. A delay element sometimes is incorporated in the fuze 
to meet requirements for delay action.

8. Head
a. High-Explosive. Some high-explosive rocket heads are of 

thin-walled construction for maximum capacity of explosive and 
blast effect; some have heavy walls to permit penetration of 
light armor before exploding; and others have walls of medium 
thickness to provide a maximum number of effective fragments. 
High-explosive rocket heads are adapted for point fuzes, base 
fuzes, or both.

b. High-Explosive Antitank (HE, AT). Heads of these 
rockets are of special shape and contain a shaped charge for 
penetration of armored or other resistant targets.

c. Chemical. Chemical rocket heads usually'are of thin-walled 
construction. They may be adapted for point fuzes or base fuzes 
and have a burster well extending along the axis of the head from 
the fuze seat. Chemical rocket heads may be loaded with casualty 
or harassing gas, or smoke.

d. Practice. Practice rocket heads usually consist of the metal 
parts of high-explosive heads loaded with inert material.

9. Fuze
a. A fuze is a device which initiates an explosion at the time 

and under the circumstances desired.
b. Rocket fuzes are classified according to location-in the head 

as “point detonating” (PD) (the Navy term is “nose”) or “base
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detonating” (PD).; and, according to -functioning, as ,ztime,’’ 
“VT” (variable ‘time or proximity), or “impact.” 'Time fuzes'/ 
function a preselected number- of seconds after, the round is 
fired. Impact -fuzes function, upon- impact with superquick, non
delay, or delay action. Tn the case of superquick action, the shell 
functions practically instantaneously on impact, initiated by a 
firing pin driven into a detonator. Non-delay action occurs in f 
impact fuzes initiated by-inertia-driven firing pins or detonators, 
being only slightly slower’ than superquick action. In delay
action fuzes, the shell functions a fixed time .after impact (the

. amount of delay, Usually between 0.025 and 0.15 second,, is 
dependent upon the delay element incorporated in the fuzte) to 
perm it penetration of the target before the shell explodes. Aim
ing may be accomplished by mechanical means utilizing gear trains, 
air stream “(air arming), spring action, centrifugal force oi 
inertia, gas pressure (pressure arming), or a combination.thereof.-

c. The VT fuze detonates the rocket head a t a distance from 
the. target' to produce -optimum blast* and fragmentation effects. 
It -is essentially a; radio transmitting and receiving unit and 
requires no prior setting or adjustment. Upon-firing, after elapse 
o i the minimum arming time (pars. 61 and 82), the fuze, arms 
and continually emits radio'waves which, as the rocket approaches 
the target, are reflected back to the fuze. The reflected waves 
produce a “beat” which, when received by the fuze with a pre
determined intensity, a's on approaching close to the target, oper
ates an' electronic switch in the fuze. This permits electric 
•current to flow-through an electric squib, initiating the explosive „ 
train and detonating the shell. VT fuzes are of* two types—one

, fo t ground type rockets, the other for aircraft type rockets.
VT fuzes are interchangeable with other‘Standard fuzes in ground 
type rockets having deep fuze cavities.
Cqution: Rockets* fuzed With VT -fuzes may function prema

turely if fired too close to trees or ’other intervening objects. 
There should be at. least 250 feet clearance from objects short of 
the target.
d. Boresafe rocket fuzes are those in which the explosive ele

ments are separated in such a manner tha t explosion of the 
rockpt head before the rocket .leaves its launcher is prevented, 
even if the more,sensitive elements (primer or detonator) should 
function.

10. Motor \

a. A rocket motor is that component which propels the rocket 
and is assembled to the rear of the head. It consists of a steel 
tube.,which is closed at the forward end by its attachment to
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the head. In ‘.some’-types, the tubeis; constrict Qdat the rear end. 
to form the ‘throat of a single nozzle. In 'other types, there are 
several"nozzles located in the base.* The motor cdntains the’.pro? 
pelling charge, the propelling charge support, and the igniter. 
The flight of the rocket is stabilized by fins attached to the rfear 
of 'the motor,- o'r by the rotation of the rocket about its- akis, 
called spin. This spin is produced by the reaction of the gas 
passing at high velocity through the several nozzles (fig. 2^), 
the axis of which are at an angle to the base of the motor. T’he 
openings in the motor are sealed against the entrance of dirt 
and .moisture by closures (fiber, metal, plastic, or other type 
disks) which are blown out when the.rocket is fired.
b. The igniter consists of a charge of black powder and an 

electric' squib. In general, the lead wires from the squib are 
connected to -contact points or -rings on th e  rocket tha t engage 
launcher contacts which, in turn, are connected to a source, bf 
electricity. In some- types of rockets,' the lead wires are coh- 
nected to fin shrouds or to a standard* electrical plug.

c. The propelling charge in rockets generally, consists of‘a dou
ble-base powder. The-change may be formed into a single large 
grain or a number of smaller grains and, held in place by a trap 
assembly (fig. 29). The weight of the propelling charge is ad
justed for each lot of powder to give uniform flight characteristics.
d. The .burning rate of ^propellent powder varies with tempera

ture and pressure so that the higher th,e temperature or pressure 
(or both), the faster the powder will burn. When rockets Are 
fired at temperatures higher than those for which they are speci
fied, ’higher pressures are built up in the. motor causing longer 
and erratic ranges. In extreme cases, the motor, and even the 
head, may explode. When rockets are fired at temperatures below 
those specified, the propellent charge burns slower causing shorter 
and erratic ranges.

11. Launchers
a. General. The .rocket launcher serves to hold and* aim the 

rocket, to provide a source of electric power for firing, and, in 
some cases, to protect the firer against’the blast of the rocket. 
The' launcher proper, as distinct from the mount', consists of h 
tube or a set of tubes or rails with, a me'ans of holding the rocket 
in place and a system of electrical contacts. There is no’ recoil 
since the propulsion of the racket is accomplished by the jet action 
of the propellent powder in the stabilizer tube of the rocket and 
does not depend upon gas pressure built up inside the launcher 
tube. Therefore,, the launcher tube need be only heavy enough 
to prevent denting or bending during handling and' -to prevent
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excessive ‘heating a t normal rates of fire. .Some launchers are 
expendable; that is, they are used for only one firing of a rocket. 
In such cases, the launcher consists of the tube in which the 
rocket is shipped. Other launchers may be of semipermanent or 
permanent construction, designed for firing a limited or a sub
stantial number of rounds respectively.

b. 2.36-Inch Launcher. The rocket launchers M9, M9A1, and 
M18, used to fire 2.36-inch rockets, are of the two-piece open
tube type equipped with a sight, grip, and stock. The source of 
electricity for firing is a magneto assembled in the grip. The 
rocket is held in place by a single spring clamp which also serves 
as the ground contact for the electric leads. The live contact is 
in the form of a spring terminal mounted on an insulated band 
(fig. 5). The launcher tube is long enough for the propelling 
charge generally to burn completely before the rocket leaves the 
tnuzzle. Personnel who fire are protected against the occasional 
long-burning rocket by a flash deflector attached to the muzzle. 
However, the deflector will not guard against the blast of rockets 
fired below the prescribed temperature; hence, face masks or 
eye shields always should be worn when 'firing such launchers. 
For complete description of launcher, see TM 9-294.
' c. 3.25-Inch Target Rocket Projectors Ml and. M1A1. These 

projectors are made of two parallel steel rails mounted, with

RAPD 10*4804

(lXtch
[GROUND CONTACT)

(LAUNCHER TERMINAL 
*1 (LIVE CONTACT) »

Figure 5. Clamp and contacts—2.36-inch launcher Ml 8.

-BREECH GUARD
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Figure 6. 3.5-inch rocket launcher M20—bipod extended,
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means for elevating, on a two-wheel carriage.. 'Traverse is ac- 
eomplished by shifting the trail. The rocket rests on the rails 
against a back stop. The Ml projector is suitable for firing th6 
M2 rocket only. Ground contact is through contact of the rocket 
and the body of the launcher. Live contact is made through a 
darting firing contact with the' head of the rocket. Batteries are 
mounted on the carriage and a long firing cable -provides for, 
fifing from cover or a safe distance. To provide a projector for 
firing the M2A2 rocket, the Ml projector was modified by sub
stituting a different firing mechanism, including a 10-cap blasting 
machine and a new receptacle, and designated M l A l. The Ml A l 
projector has a socket for plugging in the leads of the igniter 
circuit of the M2A2 rocket; batteries and firing switch are not on 
the projector. For complete description, see TM 9-856.

d. 3.5-Inch Launcher. The 3.5-inch rocket launcher M20 
(figs. 6 and 7) is a. two-piece smooth-bore weapon of the open
tube type and is fired electrically. The weapon can be fired from 
the shoulder in standing, kneeling, and, sittiiig positions. A bipod 
arid rear monopod permit firing in the prone position. To save 
weight and improve portability, the front and rear barrel and 
other metal parts are made of aluminum. This launcher is used 
to launch high-explosive rockets and smoke rockets ^gainst ground, 
targets. ’ The high-explosive antitank rockets are capable of pene
trating heavy armor a t angles of impact up to 30°. The weapon 
is sighted on the 'target by means of a reflecting sight mounted 
on -the launcher. In  firing position, the front and rear barrel 
assemblies-comprising the launcher are joined in tandem to form 
a launching tube. In carrying position, the barrels are fastened 
together in a double-tube arrangement, thereby eliminating the 
unwieldy length of the assembled weapon. Front barrels are 
interchangeable with each other and rear barrels are inter
changeable-with each other. However, the reflecting sight of the 
launchers must be recalibrated if barrels are interchanged. A 
gun sling is used as an accessory for carrying the launcher. A 
magneto-type firing device in the trigger grip provides the current 
for igniting the*rockets. For complete description, see TM 9-297.

e. 4.5-Inch E xpendable .Launchers. See paragraph 12.
f. 4.5-Inch Launchers for F olding-fin  Rockets. These are 

permanent <?r semipermanent types consisting of an assembly of 
a number of metal or plastic tubes, each equipped with a release 
assembly for holdifig the fin flange of the rocket and a pair of 
spring-type cdntacts. These launchers are mounted on various 
types of carriages and aircraft mounts. For further information, 
see TM 9-394 and TM 9-395.
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Figure 8. 1.5-inch multiple rocket launcher T66.



Figure 9. i .5-inch multiple rocket launcher MUI (T106E1).



g. 4.5-Inch Launchers for Shrouded-fust Rockets, (Navy 
Type). Launchers, for the barrage type' of rocket may consist of 
assemblies of box-type rails or metal tubes, or may be double
rail type with- an autoihatic gravity feed magazine. A knife-edge 
.contact for the forward fin shroud provide a live contact; the 
ground contact to the reaT fin shroud- also serves as a back stop. 
For further information, see TM 9-394.-

h. 4.5-Inch Launchers for Spin-type Rockets (Army Type) . 
Launchers for 4.5-inch spin-type rockets (fig. 8) consist of an 
assembly of metal or plastic tubes each of which has three in
ternal ribs or rails, arid a back stop to, hold the rocket in firing 
position, plastic tubes have* two spring-type electrical contacts, 
and metal tubes have single contact, the tube itself serving as the 
ground c'ontact. For further information, see TM 9-392. 
Launcher, rocket, multiple, 4.5-inch, M21 (T106E2) (fig. 9), 
which is similar to the T66 series launchers, is standard.

i. Post Launchers. This type (ARL Mk 5-Navy) consists of 
front and rear pairs of-posts attached to base plates, which are, 
in turn, attached to the underside of airplane wings (figs. 56, 
57, and 58). The number of pairs used is suited to the type of 
plane. This type of launcher is designated the “zero,-length” be
cause the rocket is free of the launcher after one-half to 3 inches 
of travel from its initial position. The rocket (Navy fixed-fin 
type) can be attached to the front post with' a button-type stud 
and to the rear post by means of a loop-type lug. The fuze-arming 
control is built into .the front post, and a latch and pigtail (the 
electric cable and plug) receptacle is built into the rear post. Late 
modifications of this type of launcher contain a spring-operated 
latch which is actuated by a lanyard attached to the rocket motor 
electric igniter cable. The spring-operated latch eliminates the 
necessity for'shear wires used with earlier types.

j .  T-slot Launcher. This type of launcher (ARL Mk 4-Navy) 
(fig. 55) consists of an assembly of single rails, each of which 
has a T-slot running its entire length for engaging button-type 
suspension lugs., A spring catch at the rear serves as a back 
stop and, allows the entry and removal' of the suspension lugs. 
An electrical receptacle for the rocket igniter plug and a hook for 
attaching the igniter cable are mounted at the rear of .each rail. 
A snap for the attachment of the arming wire is mounted on 
.the side of each rail near the mid-point.

k. Retractable J ettisoning Launcher. This type, shown in 
figure 64, consists of front and rear post mechanisms installed in 
an airplane. The front mechanism consists of a retracting post 
which may be caused to protrude from the lower surface of the 
wing. In the bottoin of the forward post, is a %-inch hole into

 



which a rearward pointing' finger attached by a band to the 
5.0-inch high-velocity aircraft rocket, as'modified (par. 69) for 

' tliese launchers by rocket-kit M34, may be inserted and held by 
a shear wire. The rear mechanism consists of the rear posts, 
carrying lead wires from the source of electricity in the airplane, 
which protrudes from the lower surface of the wing and which 
extend into tubular electrical sockets provided on the edges of 
the rocket fins a t the rear. A second rocket may be hung under 
the first rocket; the finger on the forward band is hooked into 
a hole on-the bottom of the-forward band of the first rocket, and 
two fins of the second rocket engage slots in the leading edges of 
fins of the first rocket. Near the leading edge of the airplane wing, 
there is a bomb-arming control from which fuze arming wires 
extend to the nose .fuzes of the rockets. Provision is made in the 
forward post for jettisoning the rockets.

I. 7.2-Inch Multiple Launcher. Launcher M24 for the 7.2- 
inch rockets consists of a 24-rail cluster arranged for mounting 
on a 21/^-ton 6 x 6  cargo truck furnished by the using services. 
Traverse is accomplished by changing direction of the truck.

12. Expendable Launchers
One general type of expendable launcher, consisting of a ship

ping tube with tripod mount and represented by the M12 series 
for 4.5-inch-rockets (figs. 10 to 13), is in current use. Long wires 
are connected with the igniter leads to provide for firing from a 
safe distance. The M12 type launcher consists of a plastic or 
metal alloy tube in which the rocket and fuze are shipped, and a 
light adj ustable tripod for mounting. Sights and mounting clamps 
are assembled to the launcher as shipped, and accessories, such 
as spades, batteries, and reels of wire,, are packed in the spacers 
within. In using this type of launcher the covers are removed 
and the rocket is fuzed. The tripod then is set up and adjusted

Figure 10. 4.5-inch launcher M12A1—as issued.
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Figure 11. 4.5-inch launcher M12A1—emplaced.



and the launcher attached and aimed. The lead wires are unreeled 
to reach a safe firing position and the rockets are fired alone or 
in salvo by means of the batteries or magneto-type firing device. 
For further information, see TM 9-394.

13. Inspection Prior to Use
When rockets are unpacked in preparation for use, the follow

ing conditions should prevail:
a. All safety devices, such as safety wires, safety pins, short- 

circuiting devices (shorting strips or clips, and the like) should be 
in place.

b. Motors should be free of serious dents, and fins should be 
straight.

c. Motor sealing disks and caps should be securely in place. 
Loose disks may be replaced and the rocket used if it can be 
ascertained that no moisture or other foreign material has entered 
the motor.

Figure 12. 4.5-inch launcher M12A1— breech detail.
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Figure 13. t.5-inch launcher M12A1—components and ammunition.
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Figure 14. Electrical contacts of rockets.
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d. All components should be free of corrosion, dirt, 'grease, or 
other foreign material. This applies particularly to electrical 
contacts (fig, 14), mating threads, and fuze seats.

e. Temperature range, marked on the rocket, should not, be 
exceeded at the time of use or for several hours prior to use.

f . Exuding high-explosive heads may be cleaned and used; leak
ing «chemical heads and exuding motors should be carefully segre
gated and destroyed.

g. Rocket heads designed for base fuzes should be inspected 
for presence of the fuze.
Caution: Rockets of this type will not be fired under any cir- 

cumstances unless the base'fuze is in place; if the fuze is not in 
place, a premature will occur should the rocket be fired.

14. Testing Circuit Continuity of Rackets

a. General. The following requirements will apply wherever 
electrical energy is applied to the ignition system of a rocket for 
testing circuit continuity:

(1) The device selected for testing purposes will not be used 
unless prior approval has been obtained from the chief 
of the technical service concerned. t

(2) Testing operations Will be conducted in, an area where 
it has been determined tha t there is no possibility of 
induced currents from other sources of electricity initiat
ing the unit under test.

(3) To provide maximum protection to personnel and prop
erty in the event of an incident during testing opera
tions, the unit tested will be placed behind substantial 
structures (capable of" withstanding the full thrust of 
the rocket motor), held rigidly, preferably in a vertical 
position, nose down, in such a manner that flight will 
be prevented in the event of an accidental motor func
tion. In addition, a proper vent must be provided to ■ 
dissipate, hot gases.from the test bay to open atmosphere ( 
should the propellent explosives contained in the motor 
become ignited.

(4) Test connection arrangements will be conducted in such 
manner that no individual is exposed to the unit at the 
time of the test. Mirrors or'other remote control fea
tures should be utilized to perform testing operations.

&. Tester, Circuit Continuity, w/Carrying Case.
(1) The circuit continuity tester-17-T-5505-57 (fig. 15) is 

issued for testing the electric components in rockets. , 
These testers provide a means for determining definitely 
whether or not the electric circuit in the rocket motor
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is'defective. When We resistance of a circuit'is‘“high” 
of “low” as shown on the tester scale, the rocket will 
not be used..

(2) The circuit continuity tester is an electric instrument
based on the Wheatstone bridge principle. The instru
ment consists of a meter, a switch, two external sockets, 
a battery, arid two test leads. ’ ,

(3) The meter (fig. 15) on the instrument indicates 'the - 
resistance in ohms of the electric circuit in' the rocket 
motor. A double gcale is provided. The lower scale, 
marked “HVAR,” is to be used only for the 5.0-inch 
HVAR rocket and the 11.75-inch AR rocket with the 
switch in the “ROCK CONT HVAR ONLY” position. 
These two rockets contain two electric igniters wired 
in parallel and, therefore, require a separate scale on- 
the meter. The upper scale indicates the resistance of 
the electric circuit for all other rockets. An adjusting 
screw is located below the dial for use in zeroing the 
pointer before using the instrument. The pointer is 
zerqed by turning the screw slowly and carefully so that 
the pointer rests directly over the index mark centered 
over “OK” on the dial, the switch being in the “OFF” 
position.

(4) An army socket and a navy socket (fig.-15) are located 
on the side of the instrument for insertion of rocket 
igniter plugs.

(5) The two test leads (fig. 17) issued with the instrumerit 
terminate in an army plug on one end, each of the other 
ends having a prod. These leads are used for testing 
rockets the lead wires of which are not connected to 
a standard plug. The army plug on the test leads must 
be connected to the army socket and the prods> used to 
contact the electric terminals- (contact rings, shrouds, 
or disks) of the rockets.

c. To Check the Battery.
(!) With plug removed from socket, turn the switch' to 

“BATT CHECK” and note the reading on the dial. Turn 
the switch to “OFF.”

(2) - A good battery is indicated by a- pointer deflection to the
right of the line marked “BATTERY OK.”

(3) A low battery is indicated by a pointer deflection to the 
left of the line marked “BATTERY'OK.”

(4) If necessary to replace a battery, do so as follows:
(a) Unscrew the four screws in the corners of the instru

ment.
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(&) Lift the face of the instrument away from ifs base 
and turn the face over .(fig-. ,16).

(c) Remqve the battery from its clips.
(d) Replace the battery with a ’Signal Corps battery 

BA-42. When putting in the new battery, make 
sure that the center terminal of. the battery is toward 
the long battery holder, marked with a red dot;

(e) Replace the covey on the instrument.
d. To Test Electric Circuits of Rockets.
Cau tion : NEVER connect .the tester to equipment that con

tains batteries or other sources' of electricity.
KI) Rockets w ith electric plugs. (

(a) Check .the battery in accordance with c above.
(&) Turn the switch to the type’ of rocket being tested. 

For 5.0-inch HVAR rockets arid 11.75-inch AR rockets, 
turn the switch to “ROCK CONT HVAR. ONLY.” 
For other rockets, turn the switch to “ROCK CONT.”

(c) Plug the rocket into the appropriate socket on the 
instrument. Note the movement of the pointer on 
the meter.

(d) If the pointer comes to rest within the space marked 
“OK” the rocket is satisfactory for use. Do not use 
the r’ocket if the pointer comes to rest within ‘the 
“LOW” or “HIGH” sections of the scale.

(e) Remove the rocket plug from the socket and turn the 
switch to the “OFF” position.

(2). Rockets with contact rings, shrouds, or contact disks.
(a) Test the battery in accordance with c above.
(&) Connect the* army type plug of the test' leads firmly 

into the army socket on the instrument.
(c) Tfirn the switch to “ROCK CONT.”
(d) ' Rehiove shorting strip or clip from rocket. Touch

one prod of the test lead to one shroud, one contact' 
ring, or one contact disk of the rocket. At the same 

'  time touch the other prod to the other shroud, con
tact ring, contact disk, of body of the rocket and note 
the movement of the pointer.

(e) If tho pointer comes to rest within-the space marked
“OK,” the rocket is satisfactory for use. Do not use 
the rocket if the pointer Comes to rest-within the 
“LOW” or “HIGH” sections,of the scale. £

.(/) Remove the prods' from the rocket and remove the 
test leads from the instrument. Turn the switch, to 
“OFF.”' Replace shorting clip or strip on rocket;



(3) 2.36-inch, 3.25-inch, '3.5-inch, 4.5-inch, and 7.2-inch 
rockets.

(a) Test the,battery in accordance with c above.
(&') Connect the army type plug of the test leads firmly 

into the army socket on the instrument.
(c) Turn the switch to “ROCK CONT. ” ’
(d) Withdraw the igniter wire from the tail fin of the 

rocket and wrap the uninsulated portion of this wire 
several times around one of the prods pf the test lead. 
Make sure tha t the igniter wire does not touch the 
tail fin of the rocket. Touch the other prod to the 
tail fin of the rocket at a point where the bare metal 
is exposed. If completely painted over, scratch the 
metal with the prod. Note the movement of the 
pointer.

(e) If the pointer comps to rest within the space marked 
“OK,” the rocket is satisfactory for use. Do not use 
the rocket if the pointer comes to rest within the 
“LOW” or “HIGH” sections of the scale.

(/) Disconnect the prods from the rocket and remove the 
leads from the instrument. Turn the switch to “OFF.” 

e. Cautions.
(1) Keep switch in “OFF” position at all times when the ‘ 

instrument is not in use. Failure to do so will cause 
the battery to run down.

(2) Handle the instrument carefully a t all times to prevent 
damage to the internal and external parts.

NAVY SOCKET

ARMY SOCKET

Figure 15. Circuit continuity tester 680A.
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Figure 16. Circuit continuity tester 680A—interior.

(3) Prevent the instrument and carrying case from getting 
wet.

(4) When placing the instrument in the carrying case, make 
sure the meter end is towards the bottom.

15. General Precautions

a. Rockets, in common with other types of ammunition, are 
designed to be as safe in handling as is consistent with their func
tion, and are packed to withstand all conditions ordinarily encoun
tered in storage and transit. In order to insure that the ammuni
tion will be in' serviceable condition when required for use and 
to provide the highest possible protection to personnel and mate
riel, the precautions outlined in this paragraph and in paragraphs 
16 and 17, which apply to all rockets, and the precautions speci
fied in the description of each item will be observed.

b. Boxes of ammunition should not be handled roughly, dropped, 
slid, tumbled, “walked” on the corners, or struck, as in lining up 
a stack.

c. Rockets should be protected from sources of high tempera
tures such as steam lines and direct sunlight. Rockets will not
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be stored where the temperature may exceed 120° F. Rockets 
which are known to have been exposed to a temperature higher 
than that indicated as their upper limit (firing temperature limits 
are marked on the item) for more than 2 hours will not be fired 
until they have been cooled down. They' will be placed in cool 
storage until they have returned to a safe temperature, when 
they then may be fired. Rockets should not be exposed to ex
treme, rapid, and recurrent variations in temperature which 
exceed-the temperature limits prescribed for them. Rockets that 
show signs of serious deterioration, as a result of exposure to 
extremes of temperature,’will not be fired.

d. Since explosives are adversely affected 'by moisture, do not
break the moisture resistant seal on the container until ready to 
use the rdcket. Rockets removed from airtight containers, par
ticularly in warm damp climates, are subject to accelerated corro
sion and deterioration, thereby causing them to become un
serviceable. t

e. Rockets, components of which are issued separately, should 
not be assembled in advance of anticipated requirements, and 
those assembled for use but not used will be returned to their 
original condition and packings.
f. Safety devices will, be removed, as specified, in preparation 

for firing, but at no other time.
g. Packings will not be opened until the items are required for 

use or for inspection. .Partly used containers .and repacked items 
will be resealed aiid marked.. They will be used first for subse
quent requirements, in order that stocks of opened packages may 
be kept to a minimum.
h. Damaged packings will be repaired or replaced, and special 

care will be given in transferring all markings to new parts of 
the container.
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i. Packings “will not- be’ bpened, repaired/ or replaced within , 
100 feet of a magazineor other store, of explosives.
, j. “No'r,ocket or component ’will be disassembled -except as specifi

cally authorized by the chief of the technical service" concerned.

16. Precautions in Storage, Handling, and Use

a. Storage.
(1) The composition of-rocket propellants is such that they 

are somewhat more susceptible to deterioration than 
other types of propellent -.powders, if stored under ad
verse storage conditipns. They should be stored in a 
dry cool place, if possible/ never in the direct rays of 
the sun. They should not be stored-where temperatures 
are beyond the limits marked on the rocket. The pro
longed exposure of rocket motors to either high or low 
tempera,tur,es wifi’increase the normal rate of deteriora- 
tioh, or render the propellant more susceptible to mal- .

, .function if subsequently handled improperly.
(2> Separate-rocket heads will be stored in.accordance with 

regulations in.TM 9-190,0 for items of comparable load
ing, tha t is, HE-loaded heads as class 10, WP-loaded 
heads as class 2, and.FS-loaded heads as class ll.«

(3), Rocket motors tha t are’, closed at the forward end with 
a closure having substantially the .same strength as the 
motor body will be treated as rockets. Double-base 
rocket propellants are sensitive and on strong initiation 
may defoliate rather than burn ; as a consequence,- sepa
rate rocket motors will be stored the same as fixed 
rounds (class 4), with the propellant computed as high’ 
explosive.

,(4) Separately issued rocket fuzes, are stored as class 6 
fuzes.

(5) When.rockets are assembled, they are'similar to -rounds, 
of fixed artillery ammunition with two important excep
tions.’ The first, as noted above, is that the propellant 
will detbnate if the head detonates; as a consequence, 
the weight of the propellant must be added to the weight 
of the high-explosive filler' iff computing' quantity
distance requirements. The second exception is that, 
if involved in a fire, the range of. the rocket is not lim
ited as in the case with other fixed rounds; on ignition, 
whether in its launcher or wherever located, the rocket 
is accelerated, as when normally fired but in whatever 
direction it may be pointeci a t the instant of ignitjon. 
As a consequence, the rahge of the rocket must be added



■to, the' effective radius of -the burst in computing 
fragmentation or 'missile- distances: High-explosive 
rockets are stored as class 10 except the T22 which is in 
class- 4.- Rockets other than high explosive are in class 4.

(6) Assembled rockets should be stpred with the rockets all 
pointing in’ one .-direction, preferably nose down'or toward 
a barricade,-that is, in the direction likely* to cause the 
least damage in the event of accidental ighition of the- 
propelling charge.

- (7) Rocket component's ordinarily will be stored as shipped.- 
Those components shipped in one packing may be stored 
together, and those shipped separately should be stored 
separately. However, rocket heads and motors may be 
stored together.

b. Handling and Use.
(1) Care should be taken to protect rockets from excessive 

heat, includihg* direct rays of the sun. If heated to 
extremely high temperatures, they will ignite. How
ever, spontaneous ignition is not a t all likely if they are 
stored, even for several hours, at temperatures up. to 
200°‘ F. Prolonged storage a t these high temperatures 
and also a t lower temperatures (between 120° and 
150° F.) causes increased rate of deterioration of the 
propellant and, therefore, should be avoided.

(2) The upper safe temperature limit marked on rockets is 
the maximum temperature at which the rockets should 
be fired. If fired a t higher temperatures, pressures will 
be produced which exceed the design strength of the 
metal parts. The Tower temperature limit-is the" mini
mum temperature at which the rockets should be fired. 
If fired at lower temperatures, the flight‘of the rocket 
may not be regular and dependable. Therefore, all 
rockets should be used only ^yithin the- designated tem
perature range. If, in an emergency, rockets must be 
used beyond the temperature limits marked on the 
rockpts, appropriate allowance should be made for mal
function as some may be expected.

(3) If any change is made to an item or its packing, which 
| may be done pnly by authority of the Chief of Ordnance,

the item and the packing (if it is repacked) will be 
marked in accordance with such change. The original 
or previous markings will not be altered. .

(4) Care should be exercised to avoid denting the motor dr 
bending the fins. Serious dents may cause dangerous, 
pressures; bent fins will cause erratic flight.



(§) Assembled rocke'ts should not be’ stood on t,he tajl or 
base as this may damage fins, electrical connections, or 
motor seals.

(6) Care Should be exercised in firing'through a screen of 
brush or trees, Impact with a twig or branch may deflect 
the rocket or cause it to detonate.

(7) In making electrical connections, car,e should be exer
cised to see tha t connections are good and that, uninsu
lated sections are protected against short circuit. Before 
making such connection, 'tests must be made to insure 
that the circuit to which the connection is to be made 
is not energized.

(8) The danger area from the blast of ground-launched 
rockets is illustrated in figure 18. 'The burn-out dis
tance is given in the data table for each type. In some, 
cases, the propellant burns out before the rocket, leaves 
the launcher; in others, the propellant may continue to 
burn as much as 140 yards in front of the muzzle of the 
launcher. Personnel should not be permitted in the 
danger area after the launcher is loaded 'and prepaled 
for firing, unless protected by adequate shelter. Ammu
nition and inflammable material should be given the
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same protection as personnel. If practicable, the danger 
area should be cleared of dry vegetation and other inflam
mable material before firing.

(9) To avoid possible injury by accidental ignition of the 
rocket during loading, care should be exercised to see 
that the loader does not stand directly behind the 
launcher and rocket.
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Figure 20. Fuze packing.
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17. Misfires, Hangfires, and Duds

a. Misfires and Hangfires.
(1) A misfire is a failure of the propelling charge or igniter 

to function when the firing mechanism is operated in 
the normal manner. A hangfire is a temporary failure 
to function—that is, there is an unexpected delay be
tween operation of the firing mechanism and ignition of 
the propelling charge.

(2) Since misfire and hangfire cannot be distinguished imme
diately, any failure to fire will be regarded as a hang
fire until sufficient time has elapsed to render the exist
ence of a hangfire distinctly improbable. Such time 
ranges from 5 seconds for 2.36-inch rockets to 2 minutes 
for 4.5-inch rockets and larger.

(3) A failure to fire may be caused by failure of electric 
power from weak batteries or generator, by poor connec
tions in the firing circuit, by short circuit in the firing 
circuit, by broken lead wires, by faulty squib in the igni
ter, or by moisture in the igniter powder or propellant.

(4) After a failure to fire, several more attempts should be 
made to fire. If the malfunction persists, the safety 
interval should be observed and then the launcher may
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be approached from the side. The firing ^circuit -should’ 
be examined*'for good contact and ,for short circuits. 
If, after checking, the rocket still fails to fire, the' 
launcher should’be unloaded (after observing the hang
fire interval) safety devices should be replaced^ and. 
the rocket turned in for disposition .with a report of the 

> malfunction.
(5) During hangfire .intervals and examination of firing 

circuit, the launcher should point towards the target, 
and personnel'should keep clear of blast area.

b.- Duds. A 'dud'is an item of ammunition which has>been pro
jected but has failed to function. A dud must be regarded as 
liable to function a t any time. Unless the cause of the malfunc
tion is evident without moving' the dud (for example, failure to 
remove safety pin or fuze dropping off in flight)’, the dud will 

-not be moved But will be destroyed in place by authorized per
sonnel in accordance with the provisions of TM 9-1900.

18. Packing
Small rockets are packed as assembled complete rockets in sealed 

fiber or metal containers which, in turn, are packed in wooden 
boxes. Medium caliber rockets are packed, some unfuzed, others 
fuzed, in fiber containers- which then' are packed in metal con
tainers (fig. 19) or wooden boxes. 'Large caliber rocke'ts' are 
shipped with head and motor unassembled. Complete rockets may 
be shipped unassembled in one box or components may be shipped 
separately. Rocket nose fuzes are packed in* individual sealed 
containers which, in turn, are packed in boxes (fig. 20). Base 
fuzes are shipped assembledv to- the rocket head. Dimensions,- 
weights, and other packing and shipping data are published 'in 
the Department of the Army Supply, catalog, ORD l l . ’SNL S-9.
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CHAPTER 2

GROUND TYPE ROCKETS

Section'I. 2.36-INCH ROCKETS

19. General

a. General Description. The 2.36-inch rocket (figs. 21 and 
23) consists of a head and motor and fin assembly. This assembly 
consists of the, motor with integral (silver-soldered) base fuze 
and the fin assembly. The head and the fin assembly are full 
caliber in diameter; the motor tube is approximately one-half cal
iber in diametbr. The M6 (HE-, AT) series, the M7 (practice) 
series, and the MIO (WP) series are used in the M9A1 and’M18 
launchers.

&._Head. The rocket head, which carries the high-explosive 
or chemical charge or inert filler? is rounded (or in some instances 
flattened)- at the nose. Detailed descriptions are given in this 
section in the paragraph .on the specific model.

c. Motor and F in  Assembly. The motor, body, which carries 
fhe propelling charge and igniter, is closed at ,the forward erid 
by a brazedTon or soldered-on base fuze. The forward end of 
this 'fuze is  threaded externally to receive the rocket head. The 
fin assembly is welded to the outside of the nozzle which is screwed 
to the rear of the motor body.

d. F uze. The fuze consists of a Simple inertia plunger carrying 
a firing pin, a creep- spring, a primer-detonator* and in  high-ex
plosive rockets a tetryl booster.' -For safety’in handling, the firing 
pin- is. held in the “safe” position by a safety wire, which passes 
through the body of the fuze and the firing pin plunger, and clips 
around the motor b'ody (fig< 39). The safety wire is a simple 
wire clip, in earlier models and a waterproof band type in later 
models "(fig. 40). The sensitivity of fuzes is shown by the- fact 
that if the safety wire were removed, a blow equivalent to drop
ping the rocket on normal ground on its* nose- from a -height of 
2 to 4 feet, dependent upon the particular, modification, will cause 
the-firing pin plunger to strike the primer with sufficient force 
to operate the fuze. This type fuze is- described in paragraph 50.

e. Propelling- Charge and Igniter. The propelling charge 
consists of a group' of longitudinally placed sticks of double-base
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powder 4-42 ’inches long. The charge is ignited' by .ah electric 
squib igniter which rests inside the group df; powder sticks. In
sulated-copper-Wires from the. term inals'of the Squib pass put 
through a plastic closing11 plug in the nozzle, which seals the motor 
against dirt-and mojsture. The wires are of-unequal length; the 
short wire is soldered to a fin and the long wire, called the con
tact wire, is stripped, of insulation near its outer end for attach
ment to the launcher terminal. To protect the contact wire dur
ing shipment and storage, it  is coiled to take up the slack, and 
attached to a fin with tape.

Note. When considered necessary to te s t the continuity of the igniter 
circuit, test with circuit continuity tester (par. 14).

/. Data.

20. Rocket, HE, AT, 2.36-Inch, M6A6

Model M6A3 M10A1, M6A3D
.M10A2, M6A3F,

M6A4,T!d6A5
M10A4,
M6A6

Range (max) 700 yd 700 yd, _ _ .-7 0 0  y d ___  .
Dispersion '6 mils .6 mils _ :6 mils _ _ _ . *
Velocity (max) _ __270 fps _ __.270 fps -2 7 5  f p s ______ .330 fps
Temperature limits __ 0.° to 120° F — —20° to 120°F'. —40° to 120° F..
Burning time _____ 0.08 to 0.03 sec
Burn-out point? (feet from muzzle) . -  Normally within the launcher from

70° F. and upward

This rocket is similar in many respects to the M6A5 described 
in paragraph 21. I t differs principally in that it has the new 
type fin (fig. 22), an improved head, and a longer propelling 
charge weighing 61 grams which gives substantially greater 
power. The result is that this rocket has a velocity of 330 fps 
as compared with 275 fps for the M6A5, and its range is extended 
considerably. ‘ v

21. Rocket, HE, AT, 2.36-lnch, M6A5

a. Description. This rocket (fig. 21) is 19.4 inches long and 
weighs 3.4 pounds. The head, which .is "8.8 inches long and 
weighs 1.64 pounds, contains approximately one-half pound of 
50-50 pentolite. The propellant as of the M7 type consisting of 
5 cylindrical grains each three-eighths inch in diameter by 4.42 
inches long and weighs 59 grams. The rocket has a rounded nose 
and a shrouded fin assembly. The fuze which is located at the 
forward end of the motor is the'M401 (par. 50) and has a bore
riding pin which keeps the fuze unarmed until the rocket leaves the 
launcher. After ejection of the safety pin, the fuze may be ex-
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pected to function by a blow on the nose equivalent to >a- drop of 
48 inches on normal soil. Temperature limits are —40° to 120°F.

,b. E ffect. This rocket has effect against varipus targets as fol
lows :

(1) Armorplate. .The thickness of armor th a t can be defeated * 
by the rocket depends upon the quality of thejplate and 
several other variables including the .scope of the plate 
and the angle of fall of the rocket. The approximate" 
thickness of •homogeneo'us armor of average quality, 
which the rocket will defeat at various angles of positive 
slope and at selected ranges, are as follows":

Approximate thickness (in) of homogeneous armor of 
Slope of plate ‘average auality which will be defeated at ranges of
(degrees from' _____________, ______ __________________

vertical)
25 yd >100 yd 200 yd 300 yd 400 yd.

60 ¥2 % 1 3 4

45 1 2% 4% . 41/2 4%

30 4% 4% 5 5

0 5 5 4% 4% 3%

A hole ig blown through the armor and heated particles 
of metal are sprayed through in a cone-shaped patterh. 
Any ammunition within this pattern usually is exploded.

(2) Masonry. Penetration of brick and masonry from several 
inches, to a foot or more .may be'expected, depending on 
quality of structure.

(3) Strmtural' steel. Produces shattering effect against cast 
■steel -and such materials as- girders and railroad rails. 
Produces, extensive, damage, probably, irreparable, to 
motor blocks.

(4) Wood. Penetration' of timber from- several inches -to a 
foot or more may. be expected, depending on the timber.

(5) Soil. Impact with tfie ground at ranges below 300 yards 
ordinarily will result in a ricochet rather than a detona
tion.- At ranges in excess of 300 yards, the angle of 
impact is steep enough to cause a detonation which re
sembles that of a 57-mm high-explosive shell.- However,, 
impact on the very soft material such as mud, soft s^nd, 
or water will not cause detonation of the, rocket.

(6) Fragmentation. Fragmentation and antipersonnel effects! 
are somewhat greater than 60-mm mortar shell.

 



Figure 21. Rocket HE, AT, 2.36-inch, M6A5co 
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Figure 22. Nozzle and fin assembly—new type.

22. Rocket, HE, AT, 2.36-lnch, M 6A4'

This rocket differs from the M6A5 only in the fuze, which for 
the M6A4 rocket is the M400 base detonating fuze (par. 50). This 
fuze is identified by the safety pin, which is a wire, one end of 
which holds the firing pin in place; the other end is shaped to 
slip over the motor body, thus holding the safety pin in place 
(fig. 39). Temperature limits are the same as for the M6A5.

23. Socket, HE, AT, 2.36-lnch, M6A3

This rocket and its modifications are similar to the M6A5 except 
that it  is fitted with the old type simple inertia type fuze without 
bore-riding pin but with a wire type safety pin. Certain other 
differences of the modifications are described in paragraphs 22, 
23, 24, and 25. The M6A3 uses a p’ropellant which is composed 
of powder of an earlier type than that used in the M6A4 and 
M6A5. Temperature limits are 0° to 120° F. v

24. Rocket, HE, AT, 2.36-lnch, M6A3C

In this model the detonator holder cover, a safety device for 
keeping the rocket relatively insensitive to short drops and shock 
after removal of the safety pin, is omitted from.all 2.36-inch HE, 
AT rockets M6A3 produced after 26 March 1945. Rockets with
out this cover are designated M6A3C, and can be identified by a 
1/2-inch white stripe painted all the way around the ogive just
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B ’ above the bourrelet.- Ortiissiori of tjjis cover greatly increases the 
K  sensitivity of the rocket. If will function upon impact with" 
E  hedges or heavy brush and, in most cases,- on impact with soft 
E  ground. With Safety pin removed, the M6A3C will function 100 
| ’i percent of the time when dropped from a height of 11 inches, as 
E compared with a drop of 78 inches from the M6^3 with detonator 
|  holder cover. Because of this added sensitivity, it is imperative 
s that the rocekt be handled with care after removal of -the safety 
I pin. The safety pin will not be removed until the rocket is par-
t  tially inserted intp the launcher, in accordance with the sequence

of loading instructions given in FM 23'-32. Temperature limits 
" are 0° to 120° F.

25. - Rocket, HE, AT, 2.36-lrrch, M6A3D
( The M6A3D is the same ds the M6A3C except that the propel- 
j lant is T1E1 (salted) powder, which has better burning charac- 
i teristics at lower temperatures. The temperature limits for 
< motors loaded with the powder are —20° to 120° F.
I-

26. Rocket, HE, AT, 2.36-lnch, M6A3F
This model is similar to the M6A30 except that the 'propellent 

powder used is the M7, and the plastic nozzle closure is added. 
. Temperature limits'are—40° to 120° F.

27. Rocket, Smoke, WP, 2.36-lnch, M10A4
This rocket (fig. 23) is somewhat similar to the M10A2 (par. 

28) except that it has a new type tail and longer propelling charge 
with resulting increase in velocity and range. I t is a further 
modification of the M10A3 of which none were produced.

28. Rocket, Smoke, WP, 2.36-lnch, M10A2
a. Description. This rocket is 17.1 inches long and weighs 

3.4 pounds. The head is 5.9 inches long and weighs 1.64 pounds. 
It contains 0.9 pound of white phosphorus. The propellant con
sists of 5 cylindrical grains of M7 powder, *each three-eighths inch 
in diameter by approximately 4% inches long and weighs 59 
grams. This model may be ’identified by markings and by its 
head. The fuze is the M401 base detonating, type with clamp, 
the booster being replaced by. a long detonator burster extending 
into the head (par. 50). The detonator charge weighs approxi
mately 20 grams!.. Temperature limits are —40° to 120° F.

b. Effect. The WP smoke rocket bursts on impact to produce 
a spray of white phosphorus particles over a radius of 25 yards.

41,

4



KJ

Figure 23. Rocket, smoke, WP, 2.36-inch, MIOAi.



The phosphorus ignites spontaneously on contact with air- and 
produces a dense white smoke. The smoke itself is harmless but 
the burning particles produce painful burns.

29. Rocket, Smoke, WP,^2.36-lnch, M10A1

TJiis rocket is the same as the M10A2 except that it. has the t 
older type safety pin, the' T1E1 (salted)' powder is used in the 
propellent charge/ and temperature limits are —20° to 120° F. 
The T1E1 powder gives better results at lower temperatures than 
early types of powder.

30. Rocket, Practice, 2.36-lnch, M7A7

Practice rockets of the M7 series are used to simulate the vari
ous modifications of the M6 series service HE, AT 'rockets for 
target practice. They have1 dummy fuzes. They are made up 
of the corresponding service type motors and an* inert-loaded Head 
of the same shape, weight, and . center of gravity as the service 
round. The M7A7 simulates the M6A6 and has the same kind 
of motor.

31. Rocket, Practice, 2.36-lnch, M7A6

The M7A6 simulates the M6A3F, M6A4, and M6A5 service 
rockets. I t  has the same kind of motor which carries the' M7 pro
pellant, and has the- same temperature limits, that is, —40° to 
120° F.

,  3S<

32. Rocket, Practice, 2.36-lnch, M7A5

This rocket simulates the service rocket M6A3D. The-motor 
is loaded with the T1E1 salted powder and has temperature limits 
of -20° to 120° F.

33. Rocket, Practice, 2.36-lnch, M7A4

This rocket simulates the service rockets M6A3 and M6A3C. 
Temperature, limits are 0° to 120° F.

34. Rocket, Practice; 2.36-lnch, M7A3

This rocket simulates the M6A3C. It differs from the other 
types of practice rockets in that the head is weighted with an 
internal-iron cylinder. Temperature limits are 0° to 120° F.
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Section II. 3.25-INCH ROCKETS

35. General
a. General Description. The 3.25-inch target rocket is de

signed to provide a fast-flying target fo rtra in ing  .“of antiaircraft 
gun crews operating automatic weapons. I t consists of a motor- 
assembled in a long tubular body to which three large plywood fins 
are attached. The motor is assembled in the forward part of the 
body and contains a 3.2-pound propelling charge in the form of 18 
single-perforated grains strung on the wires of a cage-like sup
port. The individual grains are %-inch outside diameter and - 
5 inches long. The igniter Squib leads are brotight out to the 
rear of the motor. The fins are shipped unassembled and are 
attached to the body by lugs. In orddr to provide a large,target.- 
area, the fins are larger than hecessary to stabilize flight. In 
firing in a cross wind, personnel -should ‘ stand as fa r to the wind
ward as practicable because the wind acting' on the large fins 
pauses the -tail from which the blast emerges to point somewhat to 
leeward.

Note. When considered necessary to test continuity of igniter circuit, test 
with circuit continuity tester (par. 14).

b. Data.
Model M2

Range (max) ________________________ 1,700 yd
Velocity (m a x )_____ -___ x_____________ 530 fps
Temperature lim its____________________ 30° to 110° F.
Burning-time_________________________ 0.25 sec at 30° F.

to 0.10 sec at 
110° F.

Burn-out point (feet from muzzle) _--------- 75 ft
Length__ - ____ T______________________59.1 in.
W eight__________ _____________________35.1 lb.
Flare, burning tim e_____ _______________  —

M2A2
2,350 yd
645 fps
30’ to 110° F.
0.25 sec at 30° F. 

to 0.10 sec at 
lld° F.

75 ft
59.1 in.
321b
20 to 30 sec

36. Rocket, Target, AA, 3.25-lnch, M2A2
This rocket (fig. 24), which is for night practice, is character

ized by a flat nose with the yellow light flare assembled thereto 
for increased visibility and easier spotting. The igniter consists 
of a charge of black powder in a plastic, case in  the nose.- This 
model has’the lead w ires passing in turn  through the nQzzle and 
ari .inner fiber closing cup and,is connected to a standard service 
plug, which is held by an outer fiberboard closing cup. Eighteen 
inches of igniter cable coiled between the closing cups,, provides 
for withdrawing the plug fo r conhection to the launcher.

37. Rocket, Target, AA, 3.25-lnch, M2
This rocket is characterized by the ogival nose, clbsed by a 

standard pipe cap, and an igniter located in the nose, plus
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auxiliary powder* bags attached to the propellant. One igniter 
lead .is' grounded to the. rocket; the other is connected to the nose 
which is insulated from the body in a fiber disk.

Section III. 3.5-INCH ROCKET5
38. General

a. Description. Like, the 2.36-inch rocket (par. 21), the 3.5- 
inch rocket also consists “of a head and motor fin assembly. They 
are packed ifj boxes shown in the figure 27. Specific descriptions 
are given in paragraphs 39, 40, and '41.

b. Complete Round Data1.

39. Rocket, HE, AT, 3.5-lhch, M28 ..

Complete round 
‘nomenclature

Complete 
round ' Head Motor

Fuze
Model and 

actionLength
(in)

Weight
(lb.)

Filler 
type

Filler 
kind

Igniter 
model 

No.

Pro
pellant 
model 

No.

Rocket, H E, AT, 
3.5-inch, M28 
(T80E2).

23.5 8.61 H E ____ C6mp B M20 M7 BD, M404 
(T160E6), 
non-delay.

Rocket, smoke, 
W P, 3.5-incK, 
T127E2.

23.5 9.0S

/

Smoke.. W hite 
Phos

phorus.

M20 M7 BD, T2015E2, 
non-delay.

Rocket,' practice, 
3.5-inch, M29 
(T885E2).

23.5 8.61 I n e r t__

■t

P laster 
of P aris.

M20 M7 Dummy, M405 
(■T.2008E2), 

inert'.

This is' a high-explosive antitank rocket generally similar in 
construction and use to the 2.36-inch rocket of the M6 series for 
its greater size, range, and power. The complete round (fig. 25) 
is an assembly consisting of a head, fuze, motor, and nozzle and 
fin assembly. '

a. Head. The head, which contains the explosive charge (Com
position B, .1.82 lb.), is of light steel construction. It is cylin
drical in shape, 3.5 inches in diameter, with a conically shaped 
ogive, and tapers to 2 inches in diameter at the rear.. It contains 
anTnternal cone which provides for shaping the explosive charge. 
“The rear of the head is threaded .internally for attachment of 
base detonating fuze M404 (par. 51). The fuze is cylindrically 
shaped—2 inches in diameter. The front end is threaded ex
ternally to screw into the head; the rear end is threaded internally 
to receive the motdr.

 

 

    
  

 



b. F uze M404. See paragraph 51.
c. Motor. The motor consists of a body, closure, trap  and 

spacer assembly, propellant, igniter with electric squib (cap) and 
leads, nozzle closure (blow-out plug), and nozzle and fin assembly 
as follows:

(1) Body. The body of the fnotor consists of a steel tube, 
2-inch outside .diameter, threaded at ,the forward end 
and tapered at the rear to form a venturi-shaped nozzle. 
The outside surface of the tapered portion' forms part 
of the seat for the tail assembly.

(2) Closure. This is a flanged steel plug threaded at both 
ends for joining the body to the fuze. A steel disk 
pressed into the motor side of the plug prevents leakage 
of gases from the burning propellant from escaping to 
the front.

(3) Trap and spacer assembly. A grid trap is seated inside 
the motor body forward of the nozzle. Spacer plates 
attached to this trap provide four compartments inside 
the motor for the grains of propellent powder.

(4) Propellant. The propelling charge consists of 12 grains 
of th e ’M7 propellent powder. Each grain is 5 inches 
long and approximately % inch in diameter, Three 
grains are placed in- .each of the four compartments 
formed by the spacer plates. Each lot of propellant is 
adjusted’ at the time of manufacture to give standard 
velocity. Since the rate of burning increases with the 
initial temperature, it is important not to fire rockets at 
temperatures beyond the limifs marked thereon. Firing 
at temperatures below; the lower limit will give erratic 
ranges and excessive black blast of powder' particles; 
firing at temperatures above the upper limit will cause 
dangerous pressures to build up within the motor. The 
propellant is ignited by the igniter M20.

(5) Igniter and leads. The igniter M20, which consists of a 
short, cylindrical, plastic case containing a small black 
powder charge and an electric squib (cap), is assembled 
in the forward end of the motor on top of the propellant 
spacer plates. The leads of the electric squib (cap), 
running parallel to the grains of propellant, pass from 
the igniter through the nozzle closure into the expansion 
cone ((7) below). The green lead (ground wir$) is 
connected to the support ring of the contact ring as
sembly ((7) below). The red lead (live wire) is con
nected to a pin which is insulated from the support ring 
but is in contact with the contact ring. These connec-
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tions are positioned 180 degrees apart. The blue lead * ; 
(“pigtail” ) actually is an extension of the live wire 
(fig. 26) and, as such, has one end connected-to the same 
terrhinal as the red lead-—the free end being connected, 
a t the time of loading, to One of the' contact springs on 
the launcher contact clamp. The free end o f,the pigtail 
is stripped of insulation for a short distance and then 
covered with a piece of plastic tubing which insulates 
the stripped end during handling and shipping; this in
sulating tubing is removed just pyior to connecting the 
blue, lead to the .contact spring. The blue lead is coiled 
and placed in the expansion cone during shipment; it is 
held in this-position by a-piece of adhesive £ape.

(6) Nozzle and fin assembly. This assembly consists of an ex- 
phnsiori cone which is, fitted to the motor tube at the 
nozzle, three double-bladed-fins which are welded to the 
outside of the cone, and a contact ring assembly. The 
contact ring assembly which encircles the fins’ consists 
of three rings, the innermost of which is an aluminum 
support ring which is separated from a cadmium-plated 
copper "contact ring by .a laminated insulating ring. A 
nozzle closure (plastic plug) is cemented-into the throat 
of the nozzle. The red and  green igniter leads pass 
through, and are cemented in, holes in- this plug. The 
plug is blown out when the rocket is fired.

d. Data.
Velocity (b u rn t)-------------
Range, maximum at 70° F. 
Deflection'at max range----
Lateral probable e rro r____

.300-330. fps

.855 yd

.6.4 yd
-2 mils at’500 yd.

Penetration, max (homogeneous steel plate at 0 degrees 10% in
obliquity) ______________________________________

Stabilization________________________ , ------------------ Fixed fin
Propellant, w eight___________ _____________________160 ±1.5 grams
Temperature lim its  ±__________.-------------------------—20° to 120° F.
Burning time ____________________________________ 3.5 to 15 milliseconds
Launcher—fired i n ------------------------------------------------ M20

40. Rocket, Smoke, WP, 3.5^lnch, T127E2

This .rocket uses the same metal motor parts while its head is 
of the same general Shape, weight, and ballistics as the M28 
(par. 39). The rocket has a white phosphorus filler-and a non
delay BD fjize’T2015E2 (par. 52).
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Figure 25. Rocket, HE, AT, 3.5-inch, M28—components.
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(TEMPERATURE 
(LIMITS

[—LOT NUMBER

TYPE AN O  
MODEL OF 
ROCKET '

fINSULATING  TUBING (PROTECTS 
. O t a , p p e o  W D  0 *  B tU S  ’LE A ra-

BLUE LEAD (REMOVE INSULATING  
TUBING BEFORE •CONNECTING 
WIRE TO CO NTACT SPRING)

CO NTACT R IN G  
ELECTION PIN

— -2 3 .(5 7  M A X . . - - - .......
OLIVE dra6 with M ARKIN G  IN  YELLOW- 

(CONTACT RING IS UNPAINTED)

5

A-ROCKET, HE, AT, XS-INCH, MJ8
(SHOWN READY FOR LOADING
SHORTING CLIP ANO SAFETY SAND REMOVED AND SLUE LEAD 
WITHDRAWN FROM EXPANSION CONE)

GREEN 
LEAD 

« (GROUND
WIRE)

LEAD)

ISHO RTING  CUP

WIRE)*

"RED
LEAD*

r-SAFETY BAND

. ----------------------- r— blue W ITH M ARKIN G  ir t  WHITE
(CONTACT RING IS UNPAINTED)

B-ROCKET, PRACTICE, 3.S4NCH, M2»
Va o tnG^blue' lS  shorting clip, ano safety BAND IN  PLACE) I

RAPD 113352 z  
V ' <-.r

Figure 26. 3.5-inch rockets.

41. Rocket, Practice, 3.5-lnch, M 29 >
This rocket generally is similar to the M28 rocket except that 

it is provided with an inert bursting charge and the inert dummy 
fuze M405 (par 59c). The inert charge (plaster of paris and 
stearic acid) weighs 1.82 pounds. Other characteristics are the 
same as for the M28 (par. 39c).

Section IV. 4.5-INCH ROCKETS

42. General
a. Types. There are three general types of 4.5-inch rockets. 

They may be distinguished by the type of stabilization, namely, 
folding-fin, circular-fin (shrou’d), and spin.

F olding-Fin . In this type (fig. 28) the several fin blades 
are hinged near the base of the motor. Prior to firing, the fin'
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NOTE: IN ADDITION TO THE MARKING SHOWN, 
THE CLEATS OF BOXES CONTAINING 
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Figure 27. Packing box for 3.5-inch rockets.
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blades are in a folded position in  the constriction of the motor 
forming the nozzle. Setback due to firing causes the fins'to open, 
thus providing means of stabilization.

c. Circular-Fin  (shroud). This type (fig. 33) has a fixed 
shrouded stabilizing fin of the same diameter as the head.

d. Spin -Stabilized. This type (fig. 28) does not use fins? 
Flight stabilization is accomplished by rotation of the rocket, 
which is effected by the angular set of the motor nozzles.

43. 4.5-lnch Folding-Fin Type Rockets T22 (HE) and T46 
(Practice)

a. General. These rockets (fig. 28) are cylindrical except fdr 
the ogival nose and nozzle constriction at the tail. They are for 
limited procurement only and may be issued as unfuzed complete 
rounds. The service round (T22) differs from the practice round 
(T46) in that the head of the practice round is loaded with inert 
filler and uses a dummy fuze.

b. Head. The rocket head (warhead) and burster tube- with 
their fillers '(fig- 35) constitute the high-explosive elements of 
the . rocket. The head is approximately 7*4 inches in length and 
has an ogive of 9-inch radius. The burster tube (to be distin
guished from burster used in chemical ammunition) extends about 
15 inches from the base of the head into the motor. In addition 
to increasing the explosive capacity of the head, the burster tube 
has the advantage of using the motor body 'as an additional source 
of fragments. The head contains a fuze well which .is the recep
tacle for the auxiliary booster (par. 53d). The.fuze well is closed 
in storage and transit by a plug screwed into the nose of the shell 
and held by a set screw.

c. F uze. The fuze used with the fin-stabilized service rocket 
is the point detonating rocket impact fuze M4A2 with auxiliary 
booster Ml A l (par. 53). The fuze for the fin-stabilized practice 
rocket is the dummy rocket fuze M6 (par. 59a).

d. -Motor. The basic components of the motor are the motor 
body, the nozzle, the propellant, the propellent support, and the 
igniter. The motor body is of steel ^and is constricted near the 
tail end to form a nozzle. The forward end is threaded for 
assembly to the rocket head, and the rear end is adapted for 
attachment of the fin assembly. The fin assembly consists of a 
fin ring mounting six fin blades which, prior to firing, are held 
into the constriction of the motor body by a fin retainer. When 
the rocket leaves the launcher, the fins are opened by setback 
to a 12-inch spread.

e. P ropellant. The propelling charge consists of 30 sticks of 
double-base powder mounted on the wires of a cage-like support
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(fig. 29>.. This consists of lO wires attached to a, base.ring and 
an, annular plate which is .slotted to receive the top ends of th e 1 
wires. The plate rests on a seat formed by a shoulder in the 
forward end of the motor body. ' A/.■ Igniter. The igniter consists essentially of a ’charge of: blaljk 
powder a n d ’an electric squib. In earlier models' 35), the 
squib and black powder are contained in a plastic cup whith is 
cemented in the nozzle opening. The leads of the  squib are con
nected to a contact disk and a contact ring on the base of the cup. 
In combination igniters, a percussion primer is assembled in the 
base. In later models, the igniter is assembled in- a long plastic 
igniter bag (fig. 35) attached to the.support plate with the igniter 
wires leading to a contact plate in the nozzle. The plate has, 
in addition to the contact rings, a cable and .plug for electrical 
connection. When this igniter is used in the launchers equipped 
with spring contact arms, the plug wires should be cut close to 
the contact rings. See figure 32’ for ignition contact with 'new , 
type plug.

g. Preparation for Use. After removing the packings, the 
rocket is ready for use except assembling the fuze (par 53e).

h. Data.
High-explosive TS2

s-
E

(• 
5_
1

and
* Practice T46

Length, unfuzed, w /plug________________________________ 31.15 in.
Weight, fu zed ________________________________________ 40 lb
Range (m ax )_______________   4,000 yd
Dispersidn______ ,____________________________________ .12 mils
Velocity (max) _____________________________________  865 fps
Temperature l im its__________________________________ —20° to 120° F.
Burning tim e_________________________________________0.36 to 0.10 sec
Burn-out point (feet from launcher) _________________— 70 to 80 ft
Head, le n g th ---------------------------------- •-------- r ---------------- 7 in.
Head, weight of filler-------------------------- ,------------------------3.4 lb
Propellant, w eight____________________________________4.75 lb

i. Precautions. In- this type .of rocket, since the fins open to 
a spread of 12 inches as soon as the rocket leaves the launcher, 
care should be exercised to see that there is sufficient clearance for 
the rocket’s flight.

44. 4.5-lnch Rockets (Navy) (High Capacity, Smoke FS, and 
Smoke WP)

a. General. These rockets, commonly called' beach-barrage 
rockets, are qf the circular-fin (shroud) type (fig. 33) . The rocket 
consists of a head, motor and fin assembly, and nose fuze, all is
sued separately. Head and fin are full caliber but the motor is 
of smaller diameter. ' ■
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I
Figure 28. 4.5-inch rockets.

b. Head. The head is cylindrical with a hemispherical nose and 
tapered base. There is a fuze well opening in the nose, and an 
adapter for attachment of the motor at the tapered, end. Both 
are protected by shipping plugs in storage and transit. Auxiliary 
booster Mk 3 is shipped in the fuze well of the high-capacity 
round.
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Figure 30. Rocket, practice, M17A2—components.
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Figure 31. Rocket, practice, M17A2—assembly and fiber container.
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Figure 33. 4.5-inch high capacity rocket (Navy) Mk 1 Mod O.



• c. Motor- and F in  Assembly.' The- motoi; is & steel tube 2.25 
inches outside diameter-and 15 inbhes long. I t contains an elec
tric igniter, a propelling charge consisting of h single'large grain, 
% grid-like support, and a bag of drying agent. Both ends of the 
motor are sealecLby...waterproof fiber disks. The forward end 
of- the motor - is threaded for assembly to the adapter in the 
head; the rear end carries two fin shrouds which serve as flight 
stabilizers and as electrical contacts for the igniter. A shorting , 
clip, connects the two shrouds to prevent accidental ignition. This 

•clip must be .removed when the rocket is loaded into the lauiicher.,
d. F uze. The standard fuze for the high-explosive round is the 

Tockefr nose fuze Mk .137 Mod 2 (par, 55). Fuze Mk 145 Mod 1 
(0.02-sec delay) also may be used. The standard fuze for the 

.smoke rocket is the rocket nose fuze. Mk 154 Mod 3 which is 
similar to the fuze Mk 137 Mod 2 except that it has a long burster 
replacing the booster in the base of the fuze.

e. P reparation for Use. Prior to use, it is necessary to as
semble the round as follows:

(1) Unpack components and inspect for serviceability (par. 
,55d).

(2) Remove shipping plug from adapter and' protection cap 
, from motor body.
Leave the closing disk in place.

(3) Screw motor into adapter and tighten with strap wrench. 
Be sure at least 1 inch of threads is engaged.

(4) Remove .shipping plug from fuze well. Make sure that 
booster is in place for high-explosive rocket or that 
burster well is clear for smoke rocket.

(5) inspect fuze and screw into place. Tighten with fuze 
wrench.

(6) Remove fuze safety wire and shroud shorting clip when 
the rqcket is about to be placed in the launcher.

(7) In case the rocket is not fired, disassemble for storage 
as follow^:

. (a) Inspect the fuze to make sure that it is not armed. 
Fuzes in unfired rockets may have been damaged, or 
armed, by' the rearward blast of rockets fired from

( 'adjacent tubes.
Warning: If a fuze is found to have a propeller 

which extends beyond the gaurd, handle with great 
care because it may be-armed. Do not touch such a 
propeller except to prevent it from turning. Remove 
the fuze carefully and return it to ordnance, personnel 
for disposition.
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undamaged'and unarmed, replace .the fuze safety wire 
and remove the fuze from the rocket." Replace the 

1 nose shipping plug.
(c) Replace the, shorting clip to its original position.,
(d) Unscrew-rocket motor from the back end df the. robket

head and replace the shipping plug.
(e) Replace the parts in their original packing, 

f. Data.
High capacity Smoke (FS) Smoke (fvi*)'

Head model (N avy)----4.5-inch, Mk 3 4.5-inch, Mk 7 4.6-inch, Mk 10
Mod 0 Mod 0 Mocf.O

Motor, model (Navy)*—2.25-inch, Mk'9 2.25-inch, Mk 9 2.25-inch, Mk 9
Mod 0 Mod 0 food 0

Fuze Model (N avy)--- Mk, 137 Mod 2 or Mk 154 Mod 3 Mk 154 Mod 3
Mk 145 Mod 1

• Complete round with ,i
fuze, length ----------30 in. 37.2 in. 36.7 in.

■Corilplete, round,
w e ig h t_____ ______28.7 lb 28.8 lb. 28.8 lfr

Range (m a x )------------1,130 yd *1,130 yd • T,lbb.yd
Dispersion__________ 37 mils 37 mils 37 mils
Velocity ( m a x ) _____ 355 fps , 355 fps 355 fp's
Tem perature'lim its__ —10° to 120’ F. - —10° to”120° F. — 10’ to 120’ X
Burning t im e ___ 2__ 0,30 sec 0.30 sec 0,30’see
Head, len g th ________ 16 in. 23 in. 23 ill.
Head, w e ig h t_______ 20 lb 20 lb 20 lb
Head, filler type __ TNT FS ‘ WP
Head, weight of filler_ 6.4 lb 12.1 lb. 12.1 lb
Propellent grain

model (N a v y )____ Mk 1 Mk 1 Mk 1
Propellent .grain

weight __________1.4 lb 1.4 lb 1.4 lb

ff. Range—Elevation Data. Reference should be inade to 
figure. 34 for provisional range—elevation data for this rocket.

h. Packing. Motors, bodies, and fuzes are packed in separate 
container's as follows: • ,

(1) Motors are packed 8 per wooden box, 21 in. x 17% in; 
x 10% in. - Total weight—83 pounds.

(2) Bodies are packed 4 -per wooden box, 17%.in. x 11% ihi
in. x 11% in. Total weight—£5 pounds. >

-(3) Fuzes are packed, 28 in a sealed metal container, 9% 
inches. in diameter and 13% inches high. Four sealed 
cans are packed ill a wooden box 25%2 in.«x l^%fc in. x  
14 in. Total weight—120 pounds. A later pAckiiig. for 
fuzes is 1 fuze per individual metal can, 48 pfer wooden 
box, 23% in. x 15 in. x 18% in. Total weight—55 
pounds. ♦
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RAPD 116884
Figure Si. Range—elevation chart for i.5-inch high capacity rocket (Navy).

45. 4.5-lnch Spin-type Rockets M l 6, M l 7, M 20, M 21, and 
Modifications

a. General. The spin-type rocket (figs. 28 and 35)' is cylin
drical. throughout except for the ogival nose and a groove near 
the basfe. ’ A contact ring assembly is crimped to the nozzle plate 
on-the base, of the rocket. The rocket is issued as an unfuzed 
round.

b. Head. The heads of the several mQdels of 4.’5-inch spin-type 
rockets have the same contour. Earlier models have .a burster
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tube desigiied to extend into the'center of the mdtor whereat is 
surrounded by the grains of 'the propellant charge (fig. 35). Late 
models do not have the burster tube; the bottom of the head 
is plugged or made'solid (fig. 36). The fuze wells on spin-type 

; rockets are designed for -point detonating' artillery-type -fuzes
as well as a VT fuze and, with the exception of early models, have . , 
a supplementary charge.

c. Models. The following shows the relationship among various 
modifications of types.as used in different types of launchers:

f .

Practice-

Models used in multiple-type launchers 
M21 (T106E1) and T6fc series

Models* used in expendable-type 
launchers M12 series

Present 
designation

Former 
designation

Present 
designation

'Former 
designation

High-explosive

M 1 6 ___

M16E1 _ _

M1RA1

T38E3 _ .
( T38E2
) T38E8
M1RF.5

M20 _
|-M2OE1

T38E7

M 1RA2 M 1R E4 M20R2.

Note. The letter H (fig. ’36) stamped on the head approximately' 2 inches from the fuze 
seat of the M16A2, M16A1, fM17A2, and M17A1 indicates that the head has* met the static load 
test and hydrostatic pressure requirements. This stamping normally, is covered by paint.

JVT17 T 39R 3 M21 T39E7

M l^ E l  ________________

M 17A1

( T39E2
|  T39E8 
T17F.K'

|  M21E1 _

M 17A 2 T 17R 4 M21R2.
r <

d. Difference jn  Types. The principal external' difference', be
tween rockets used in multiple-type laufichers and those used in 
expendable-type launchers is in th'e method of firing. In'thqse for 
the multiple-type launchers, the igniter wires are connected to 
contact rings (fig. 35) ; those .for expendable launchers have the 
igniter wires brought out through a nozzle and connected to 
exterior wires which are -wound around the rear spacer (figs. 11 
and 13).

e. F uzes. The impact fuze authorized for use with the spin
type rocket is th e ‘point‘detonating fuze M81A1 (par. 54). This 
fuze consists* of the fuze M48A3 (SQ-0.05-sec delay) assembled 
with the  booster M24: The ‘alternate fuze is the fuze M48A2
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(SQ-0.05-sec delay) assembled'with the'bo'oster M21A1 (par 54)-’; 
no subsequent modification, of this booster can be used. The fuze 
and booster for this round are staked together and shipped as a 
unit. However, if such units are not' available, components of 
fuze and booster, as stated above, may be assembled in the field. 
FUZE, rocket, VT, M402 (par. 61) is authorized for use with 
cavitized 4.5-inch spin-type rockets.

f. Motor. The. motor body (fig. 35) is a cylindrical steel tube 
threaded at'one end for assembly to the head qnd a t the other 
for assembly of the nozzle plate. I t  contains the propelling charge 
and the igniter. The nozzle plate is a thick steel- plug containing 
eight nozzles located near the outer edge and a central vent which 
normally is closed by a safety blow-out plug. The nozzles (fig. 28) 
are inclined a t an angle with the axis of the rocket to impart 
rotation as well as driving thrust. The. safety blow-out plug in 
the central vent is designed to blow out should the motor pressure 
exceed the safe limit. A cohtact ring assembly with its shorting 
strip 1 is secured to the rear of the nozzle’ plate. A plastic closing 
disk (closure) cemented to the contact ring assembly seals the 
motor against moisture.

g. P ropellant. The propelling charge is similar to that for 
the folding-fin type rocket described in paragraph 43e.

h. Igniter. The igniter consists of a charge of black powder 
.and an electric squib assembled in a long flat plastic tube which 
is hung from the support plate besides the propellent sticks. The 
lead wires are tied to the trap  ring and pass through one of the 
nozzles. One wire is grounded to the nozzle plate; the other is 
connected to the contact ring on the closing cap.

i. Rocket, £lE, 4.5-Inch, M16A2 (M16E4). This rocket, the 
head of which is shown in paragraph 36, and the body of which 
is shown in figure.35 (M16 (spin type)) is the standard type of 
the M16 series. I t has a.solid head without burster tube and has 
a deep cavity and supplementary charge. This charge is to be 
removed when a  VT fuze is used.

Rocket, HE, 4.5-Inch, M16A1 (M16E5). This rocket is the 
same as the M16A2 except that it has a steel plug in the bottom 
of the head where the burster tube was removed in the modifica
tion from an earlier M16 model. The M16A1 is a limited standard 
type.

k. Rocket, HE, 4.5-Inch, 'M16E1 (T38E2) (w / deep cavity 
and W/o SUPPLEMENTARY charge). This rocket is an earlier modi
fication which has the burster tube. The head of this type is 
provided with a deep booster cavity to permit the use of a VT fuze.

l. Rocket, -HE, 4.5-Inch , M16E1 (T38E8) (w/ deep cavity 
and w/ supplementary charge) . This rocket is the same as the
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M16E1 -(T38E2) except' that it has a supplementary charge to 
permit the " use of either point detonating artillery fuzes or a 
VT fuze..

m. .Rocket, HE, 4.5-Inch, M16 (T38E3). This rocket, for- , 
merly the experimental T38E3, is the first of the spin-stabilized 
M16 type. It utilizes contact rings instead of the plug-type igni
tion (fig. 32) of the fin-type rockets.

n. Rocket, HE, 4.5-Inch , M20 (T38E7). This rocket, shown 
in figures 10, 11, 12, and 13 with the expendable-type (SM12 
series) launcher in which jt is fired, is the same as the M16 type 
except that it differs in the igniter wires not being connected to 
contact rings but brought through a nozzle and the closing disk 
and connected to a reel of wire on the rear spacer. The M20E1 
and ,the M20E2 are the same as the M20 except for minor varia
tions and increased weight of propellant.

o. Practice Rockets—4.5-Inch Spin  Type. .These rockets, de
signated as M17 series and M21, are listed in the tabulation in c 
above. They are the same as the corresponding models of the 
M16 series models and the M20 respectively except that they have 
inert-filled head’s. For example, the M17A2 is the same as the 
M16A2 except that it has an inert-filled head, the M17A1 is the 
same as the M16A1, and so on. The M21E1 and M21E2 are the 
same as the M21 except for minor variations and increased weight 
of propellant. These rockets .use the dummy fuze M73 (par. 59&).

p. Preparation for F iring. The spin-type rocket is prepared 
for firing as follows:

(1) Remove from packing and inspect for serviceability. 
Should the plastic closing disk be loose or damaged, and 
evidence found of moisture corrosion which would ad-

r, versely affect the igniter or propellant,'the rocket should 
be disposed of as unserviceable.

Note. Should it be considered necessary to test the continuity 
of the igniter circuit, test with circuit continuity tester (par. 14).

(2) Remove nose plug and assembly fuze. Tighten with fuze 
wrench. Some models may. have a set screw in the fuze 
adapter. In this case the set screw should be loosened 
to remove the nose plug and tightened after assembly 
of the fuze.

(3) Set fuze for desired action .(par. 54).
(4) Remove the safety .shorting strip when loading the 

rocket into the launcher.
(5) . If the rocket is prepared for firing and not fired, both

rocket and fuze should be restored to their original con
dition and packings and marked for priority Of use in 
order that opened packages will be kept to a minimum.
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q. Data.

H E, M16, M16E1, M20t and Practice  
M17, M.17E1, M21

HE, M16A2, M16A1,
M20E1, M20E2 

and P ractice ’
M17A2, M17A1 
M21E1,'MS1E2

Length, unfuzed_________ ____ —____ 28.7 i n .  t________ -28.98 in.
Weight, fuzed_____________________ 42.5 l b ____________ 42.5 lb
kange (m a x )_____________________  5,210 y d ____ ._____ 6,300 yd
Dispersion, lateral, probable e r ro r_____ 9 m ils___________
Velocity (max) ---------------------------- ...840 f p s __________ 937 fps
Temperature lim its________ ,___ ±____ —20°‘to *120° F.'___ —20° to 120° F.
Burning tim e ------------ ______________ 0.34 to *0.10 sec__ ^-0.34' to 0.10 sec
Burn-out point,-feet frorp. launcher_____80 f t '____________ 80 ft
Head, length ---------------------------------- 9.4* i n . ___________ 9.4 in.
Head, w eight------------- ---------------------y i  l b ____________171b
Head, weight of filler (HE or inert)____ 5.2 l b __ :_________ 5.2 lb
Propellant (solvent*double base pbwder) 4.75 l b ___ »______ 4.811b’

weight.
Fuze (V T )_____ ___________________M402 ____________ M402

of
Fuze (H E )________________________ M81 or M48A2 M81 or M48A2

SQ-0:05-sec delay- SQ-0.05-sec
- delay

Fuze (practice) ____ __ □.___ _______ M73, dummy___ ±_M73,‘ dummy

46.. Rocket, Drill, 4.5-lnch, M 24
This rocket is provided for training in handling and operation. 

It is fo r‘use with .launchers which fire the M16 and M20 rockets; 
and is made up pf the mgtal parts of the M16 rocket modified for 
training purposes. The modifications consist of loading the motor 
with wooden,, sticks to simulate propellent powder sticks, filling 
the head with inert material and, fitting it" with dummy fuze M73 
which simulates the service fuze M81. The'total weight is apT 
proximately the same as the M16 .complete round. The igniter 
is omitted and, in order to simulate firing operations visibly, -an 
indicator light is installed in the nozzle plate at the rear of the 
rocket. The light gjows when the filing switch on the launcher is 
closed thus simulating the-firing of the rocket, and may be seen 
through, a plastic window which is attached to the nozzle plate.

Sedibn V. 7.2-INCH ROCKETS
47. General

a. Type. There is'only one type of 7.2-inch rocket (fig. 37), a 
chemically filled-'rocket, used for medium range ground firing. 
The head and fin assembly are of caliber diameter; motors of 
different'diameters are used to obtain the desired ballistic proper
ties. Point or base fuzing is used as required.

b. Head. The fockfet head is pear-shaped and has ,a hemis
pherical nose, adapted for a point detonating "fuze.
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. RA Pb 113294A
Figure 36. 4.5-inch rocket head showing supplementary charge'.

c. Motor. *The motor is similar to those for 5.0-inch AR and 
C5-inch /Navy |ypje) BR rockets except that shtouded fins, 7.2 
inches ip diameter, are assembled to the motor and the igniter 
leads are connected to the forward (live contact) and rear (ground 
contact) finshro&ds.

48. Models
a. Rocket, Gas, CGj 7.-2-inch, M25 (T21) and Rocket, Gas, 

CK, 7.2-lNCH, M27 (T52). These are issued as unassembled com
plete) pounds—head, fuze and burster, and motor. The head fillers 
are phosgene (CG) and cyanogen chloride (CK) respectively. The 
components, are packed, in the same box, with fuze -and burster
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packed separately; ot with all three packed separately. The com
plete round'is assembled as follows:

(!)  Remove components from packing and inspect for serv
iceability.-

(2) Assemble motor to-shell.* Tighten with strap wrench.
(3) Insert fuze and burster assembly in fuze.seat, screw in 

hand tight, and tighten with fuze wrench.
(4) Remove fuze safety-wire and shroud shorting clip when 

rocket is loaded into the launcher.
(5) Jf rocket is not used; restore to original condition and 

packing, and-mark for prior issue.
b. Data. l

CG M2S (T21) 
and  

C K  M27 (T52) 
____ ________ ________ 47 in.
_______ ,______ ______ 51.8 lb.
_______________ _____ 3,430 yd
___________ v ________ 35 mils
________________ ____ 680 fps 
________________ L_^_10° to 120° F . .
_____________________ 1 sec (@ 10° F.) to 0.33 sec

Length (without fuze) 
W eig h t___ ________
Range (max) ______
Dispersion _________
Velocity " (m a x )_____
Temperature lim its_
Burning tim e_______

(@ 120° ,F.)
Head, le n g th _____ r __________________ z._____ 16.2 in.
Head, w eight_________ l_____ ____________ _31 lb
Head, type o f 'f ille r___ __ _________________ Gas (CGpr CK, as indicated)
Head, weight of fille r____ _________________ 20 lb
Motor, d iam eter______.____________________ 3.25 in.
Motor, weight of propellant_________ <.___ ___ 5.25.1b
Fuze, model (^ayy) ______________________ ”MK 147 Mod 1 w/burster

(propeller arming)
'Fuze, type (NaVy)----- <____________________ PD

SECTION V l. TIME AND IMPACT FUZES FOR GROUND 
TYPE ROCKETS

49. General
a. Characteristics. See paragraph 9.
b. Arming. A fuze is arm,ed when the various parts are in a 

position such that detonation or .ignition may be initiated. For 
safety in shipping and handling, -fuzes are kept unarmed. This 
may be accomplished by safety pins or wires preventing the motion 
of the firing mechanism, or by arrangement of the components 
so th a t they cannot function until moved into position by forces 
incident to firing. A fuze in which the detonator is held out of 
line so that, it cannot- explode the shell until armed is detonator 
safe; when this condition, persists until after the round leaves the 
weapon, 'the fuze is boresafe. Various fofces are employed for 
arming rocket fuzes.- Fuzes used on fin-stabilized rockets may be 
armed by setback, the air resistance operating a propeller, motor
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pressure, cessation of acceleration, or a combination of/ these. 
Fuzes for spin-stabilized rockets usually are armed by centrifugal 
force.

c. Precautions. Fuzes contain the most sensitive explosives 
used for military purposes. They are particularly susceptible to 
heat, moisture, and shock, and-should be handled with due care 
at all times. Safety devices should be removed only in, prepara
tion for firing and should be replaced in unused rounds before 
further handling. Fuzes will not be disassembled except when 
specifically authorized by the chief of the technical service con
cerned. A fuze which is suspected of being armed should be 
handled as though it were certainly armed. No attempt will be 
made to disarm a fuze; any attempt to reverse the steps in arm
ing may cause the fuze to detonate.

50. Integral Base Fuzes
a. General. The base detonating fuze which is integral with

2.36-inch rockets is a simple inertia type consisting of a weighted 
firing pin which is held away.from the detonator by a light creep 
spring (fig. 38). The firing pin is prevented from moving, in 
shipping and handling, by a safety wire which passes through the 
fuze body and the firing pin. The sensitivity of this fuze is con- 
troled by varying the thickness of a thin metal disk covering the 
detonator. In some models this disk is omitted, making the fuze 
more sensitive in order to prevent malfunction. ,

b. BD Fuzes M400 AND M401. These fuzes (figs. 39 and 40) 
incorporate an arming pin (bore-riding pin) which prevents the

.FIRING PINI
RA PD I64815A

Figure 38. Integral BD fuze for 2.3 6-inch rocket.
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Figure 39. BD fuze M400—disassembled and functioning.
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Figure 4.0. BD fuze Midi'—disassembled and functioning.

73



firing pin and slider, from moving until after- the rocket leaves the 
launcher. When unarmed,'.the firing-pin and slider are held by 
the safety pin and arming pin (bore-riding pin) (B, fig. 39 and 
B, fig. 40). On firing, the rocket, the slider sets back, compressing 
the slider spring and releasing the arming pin (bore-riding pin) 
which'is held by the wall of the launcher (C, fig. 39 and C, fig. 40). 
On leaving the launcher, the pin is completely ejected, the fuze is 
armed, and the firing pin and slider are restrained only by the 
firing pin spring (creep spring) (-D, fig. 39 and D, fig. 40). On 
impact equivalent to a'24-inch drop, the firing pin and slider over
come the resistance of the firing pin spring (creep spring) and 
fire the fuze. The principal difference between those fuzes is that 
the M400 has the old type safety pin and the M401 has the water
proofing clamp over the arming pin. This difference has necessi- 
'tated some ‘differences in design of the internal parts.

51. Fuze, Rocket, BD, M 404

This fuze (fig. 41) consists of a body which contains the func
tioning parts, a detonator holder, and a booster. The fuze joins 
the'head and motor assemblies.

a. Description. The base-detonating fuze is of the simple iner
tia type which functions with non-delay action upon impact. The 
fuze mechanism consists of a plunger, an actuating sleeve, a firing 
pin, a setback sleeve, a creep spring, a stop pin, and a lock pin. 
The explosive train  includes a detonator and a booster. An ejec
tion pin, which passes through the fuze body and prevents move
ment of the internal parts, is provided to preclude accidental func
tioning during shipping, handling, and firing. The safety band 
(fig. 26) covers the head of the ejection pin and prevents it from 
moving during shipping and handling. The fuze body and safety 
band are olive d rab ; the fuze nomenclature, the loader’s lot num
ber, and the month and year of loading are stamped into the 
metal.

b. Functioning. The ejection pin is held in a “safe” position 
by the safety band assembly (B, fig. 26). When this is removed, 
the ejection pin is moved three-eighth inch outward (A, fig. 26) 
by its spring, in which position it is held by an internal setback 
sleeve. This is the' “locked” position. The fuze cannot arm with 
the-ejection pin in either the “safe” or “locked” position. Upon 
loading the rocket, into the launcher, the rounded head of the 
ejection pin, coming in contact with the bore of the launcher, 
pushes the pin back t,o a position midway between “safe” and 
“locked.” This intermediate position is the position of the ejec
tion pin in which arming of the fuze can be accomplished but only 
when the rocket is fired. Thus, should the rocket be accidentally
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dropped out p f the launcher the ejection pin would move to its 
“lodked” position in which the fuze cannot arm. Upon firing the 
rocket, however, the setback sleeve moves rearward with relation 
to other fuze parts and is locked in place. Then, upon emergence 
of the rocket from the launcher, the ejection pin is completely 
ejected and the fuze becomes “armed.” The sleeve and plunger 
are held back by the creep spring -during flight. Upon impact, 
normal or graze, the plunger and sleeve drive the firing pin into 
thp detonator, exploding, the rocket. Due to the shape of the 
plun'ger and the lever action of the firing pin, the fuze is rapid in 
action and sensitive even to low angle graze impacts.

Figure 41. Fuze, rocket, BDt M404.

52. Fuze, Rocket, BD, T2O15E2

This fuze which has an appearance similar to the M404 (par. 
51), is used in connection with the burster in head of the WP 
smoke rocket T127E2 (par. 40).

53. Fuze, Rocket, PD, M 4A 2, and Modifications

a. General. This is a selective superquick-delay impact fuze 
for fin-stabilized rockets. It is used in 4.5-inch rocket T22 (par. 
43). The delay time is indicated in the nomenclature and marked 
on the fuze. At present, the SQ-O.lO-second delay fuze is fur
nished for ground-fired rockets; the SQ-0.015-second delay fuze is 
furnished for aircraft-fired rockets. The rockets for which this 
fuze is designed have deep fuze cavities; therefore, an auxiliary 
booster (fig. 44) is issued with the fuze. The fuze has an integral 
booster assembled to the base (figs. 42 and 43). A safety wire,



Figure 42. Fuze, rocket, PD, M4, and M4A2.
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Figure 43. Fuze rocket, PD M.4A2—section.

or a safety pin with pull ring, prevents arming of the fuze while 
the pin is in place. The slotted head' of the setting pin appears 
in the side’ of the fuze, with the body of the fuze marked to indi
cate “SQ” or “DELAY.” The action of the fuze is selected by 
turning the setting pin until the dot on the pin registers with the 
arrow indicating the desired action.

b. Functioning. On firing, the setback pin (fig. 43) com
presses its spring and moves toward the base of the fuze, releasing 
the locking ball. The arming pin is held in place by setback until 
acceleration is over. When the motor is burned out and the rocket 
is in free flight, a spring pushes the arming pin forward, thus 
releasing the detonator slider which moves into position, alining 
the detonator with the booster lead and the common flash tube. 
On impact, the striker is forced back, cutting the shear wire and 
firing both superquick and delay primers. The delay primer ig
nites the delay charge which ignites the relay charge which, in 
turn, fires the detonator. The superquick primer, if the fuze is 
set “superquick,” fires the detonator directly; if the fuze is set for



Figure 44. Auxiliary boosters Ml and M1A1.

delay, the channel in the setting pin is turned out of line, closing 
the flash tube, and the superquick primer has no effect.

Note. The safety wire must be removed just before inserting the rocket 
into the launcher, otherwise the setback pin cannot move and the fuze will 
not arm.

c. Modifications. In the fuze M4, the setting pin also controls 
the delay flash tube; as a consequence, if the setting pin slot is not 
parallel to the fuze axis, both flash tubes are blocked and the fuze 
will be a dud.

d. Auxiliary Booster. The auxiliary booster (fig. 44) which 
is an essential adjunct to the M4A2 fuze when used in a deep 
cavity rocket head, and which must not be omitted, is provided 
to fill the space in the deep cavity, thus increasing the explosive 
charge and insuring that the fuze will detonate the shell. The 
auxiliary booster Ml is a cylindrical chipboard and metal con
tainer with flat ends. I t contains 0.8 pound of flake TNT. The 
auxiliary booster M1A1, although longer, contains a recess in 
which the fuze booster nests, hence may be used interchangeably 
with the booster Ml. I t  contains 0.8 pound of TNT and a 0.2- 
pound tetryl ring.

e. F uzing. The following procedure will be followed in assem
bling this type of fuze to the rocket:

(1) Remove fuze from packings and inspect to insure that 
threads are clean, safety wire and shear wire are in place, 
and that there is no indication of serious corrosion or 
other evidence of unserviceability.

(2) Loosen set screw in adapter and remove rocket shipping 
plug. Inspect fuze seat for clean threads and absence 
of foreign material.

(3) Insert auxiliary booster with marked end outward.
(4) Screw fuze in place and tighten. Tighten adapter set 

screw.
(5) If necessary, set fuze for desired action with screwdriver

78



*•

or similar tool. Be sure slot is parallel with'fuze .axis.
(6> Remove fuze .safety' wire when loading Socket into 

launcher;
/. Unfuzing. If the- rocket is riot used, return components to 

original packings by reversing above steps. Reseal packings and 
mark so that these components may be used first in subsequent 
operations.

g. Precautions.
(1) If the shear wipe is broken or missing, the fuze should 

be handled, nose down, with care until it can be de
stroyed.

(2) If the slot in the setting pin is not parallel to the fuze 
axis, fuze M4A2 will function only with delay action, 
but fuzes M4 and M4A1 will not function at all.

(3) A small amount of external corrosion is not harmful in 
itself but it does indicate the possibility of sufficient in 
ternal corrosion to bind or freeze moving parts and cause 
malfunction.

(4) The striker must be protected from blows. If the shear 
wire, is broken, the primers are liable to fire. Light 
blows Which do not break the shear wire may weaken it 
to such an extent that it will shear from setback on 
firing.

(5) The auxiliary booster is an essential part of the fuze 
when used in deep cavity rocket heads; it must not be 
omitted.

54. Fuze, PD, M81A1

a. General. This .fuze -is of the artillery type with booster 
assembled, and is used with spin-stabilized- rockets of the M16, 
M17, M20, and M21 series (par. 45). It is a selective superquick
delay type and arms by centrifugal force. The fuze consists of an 
assembly of'the standard fuze M48A3, SQ-0.05-second delay, and 
the booster M24. Booster M21A1 may be substituted. Dependent 
upon the source of the components, the earlier model may be 
marked M81 or M48A2.

b. Description. The fuze is a standard contour artillery fuze 
(fig. 45) with booster assembled. The slot of the setting sleeve 
is parallel to the axis of the fuze when set “superquick” and per
pendicular to the axis wheh set for delay action. Booster M21A1 
differs from the booster M24 illustrated, in that it has a safety 
cotter pin and pull ring which must be removed before assembling 
the fuze to the rocket, and replaceci if .the rocket is unfuzed. The 
component's of this fuze are described and illustrated in TM 
9-1901.
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c. F uzing?' After removing fuze from ( p a c in g  and inspecting 
fuze and fuze seat, set .the fuze for the, desired action ■and screw- 
into adapter; tighten fuze and adapter set screw. r

55. Fuze, Rocket, Nose, MK 137'Mod O, Mod 1, or Mod 2 (Navy)
a. General. This is a setback, air-arming, impact-firing nose 

fuze. It is detonator safe and functions with superquick action 
on.impact with ground.or water.-It is used in rounds to be launched, 

, from small craft in bOach'-barrage action and for other applica-

Figure'45. Fuze, PD, M81A1.

tions. The Mod 0  propeller has 8 vanes "and the Mod 1 has 10 
varies. The Mod 2 has the modifications of the?Mod 1 plus a rivet 
head stop on the propeller hub in place of an embossed stop.

b. Description. The fuze (fig. 46) generally is cylindrical with' 
the booster, propeller, and vane guard assembled to it. The deto
nator is assembled in a spring-loaded shutter which is held out of 
the armed position by the firing pin. The firing pin passes through 
the firing pin guide and is threaded through a shear plate in the 
top of the fuze. The propeller is attached to the outer end of the 
firing pin. The propeller is kept from turning by a . lock pin 
mounted in a setback block within the fuze.. The setback block is 
held in place by a safety wire passing through the fuze body.

80,



GUARD PROPELLER

SHUTTER

- * 'T f Y  WIRE

*

BOOSTER (TETRYL)

DETENT

SHUTTER

DETENT LOCK /HOLE.

FIRING PINSHUTTER SPRING

- sAutter HINGE PIN

SECTION A-A

STOP PIN

A
L

SET BACK BLOCK 
.SET BACKSPRING

i

STOP PIN

LEAD-IN CUP) 
(TETRYL) J

DETONATOR)
(SAFE POSITION))

PROPELLER LOCK PIN,

A

;..... ,...r
DETENT LOCK HOLE
FIRING PIN

BOOSTER MAGAZINE,

l.
RAPO 95668

M

Figure 46.- Fuze, rocket, nose, MK 137 Mod 0, Mod 1, and Mod 2 (Navy)

c. F unctioning. The safety wire will be withdrawn when the 
rocket is loaded into the launcher. On firing the rocket, the set
back block is forced back against its spring, withdrawing the lock 
pin from the propeller. The air stream rotates the propeller and 
screws the firing pin forward through the shear plate. When
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acceleration is over, the,propeller has moved forward far enough 
that the lock pin will not reengage it: The firing pin, thus, having 
been withdrawn from the position where it prevented the deto
nator- shutter from moving, allows" the shutter spring to swing 
the shutter so that the detonator is in line with the firing pin and 
booster lead. At this point, the detent engages the detent lock 
hole jn  the firing pin' guide, thereby locking the shutter. On im
pact, the firing pill is driven inward, shearings the threads in the 
shear plate and the pin striking the detonator, .firing the fuze.

d. Inspection. In addition to inspection for clean threads, bent 
vanes, and corrosion, the following points will be observed:

(1) If the forward edges of the propeller vanes extend be
yond the guard, the fuze will be considered armed and 
will be Handled with extreme caution until it Can be 
destroyed.

(2) Remove the safety wire and, by exerting pressure with 
the fingers, test the propeller for resistance to turning 
to insure, that the propeller lock pin is in place. If the 
lock pin is not in its proper place and the propeller starts 
to, turn,by pressure of the fingers, (Jo* not allow the pro- 
-peller to turn  more than one-half turn. In such a case 
the fuze will be considered armed and must be destroyed.

(3) With safety wire, push on the head of the lock pin to see 
that it is free’ to move. Do not allow the propeller to 
turn-during this test.
Cau tion : Be sure the lock, pin springs back into place 

’in the propeller hub. Replace safety wire.
e. F uzing.,

(1) Remove fuzes from containers and inspect as specified 
above.

(2) Remove shipping plug, gasket, and paper tube from 
rocket. Inspect-fuze to insure that threads are clean, 
the auxiliary booster is in place, and that there is no 
foreign matter present or other evidence of unservice
ability.

(3) With fuze gasket in place, screw the fuze into the adap
ter, and tighten with fuze wrench.

(4) When the rocket is placed in the launcher, remove fuze 
safety wire.

(5) If the rocket is not-used, replace the safety wire. Then 
remove fuze from the rocket and restore components to 
original condition and packing.
Warning:. If the fuze-is accidentally armed, no attempt 

will be made to disarm it, because turning the arming 
vane will cause the firing pin to pierce the detonator and
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fire th6‘ fuze. If 'the fuze is assembled to the rocket 
when its armed condition is’discovered or suspected, the 
rocket will not be unfuzed, but the entire round will be 
handled with utmost care until it can be disposed of

56. Fuze^KOckfet,Nose, MK 145 Mod 1, 0.02-Sec Delay

This fu2!e is similar .to the fuze Mk 137 described in paragraph 
55 except that the detonator incorporates a 0.02-second delay ele
ment. The same descriptions are pertinent and* the same proce
dures and precautions will be observed. f ■

57. fuze, Rocket, Nose, MK 147 Mod O and Mod 1

This type (fig. 47) is the setback, air-armirfg, impact-firing 
nose fuze similar to the Mk 137 type described in paragraph 55 
except that it has a burster and an adapter in place of a booster. 
With this exception, the same descriptions, procedures, and pre
cautions apply. The Mod 0  is fitted with a cylindrical guard 
which protects the propeller from damage. The propeller vanes 
are bent to an angle of 70°. The Mod 1 has a detachable shipping 
cap which protects the propeller from damage during shipping and 
'the fuze from the weather. The vanes oh the Mod 1 are bent to 
ari angle of 78° to keep the arming distance the same as for the 
Mod 0. The shipping cap and safety wire on the Mod 1 are re
moved as-the rocket is loaded into the launcher. If the round is dot 
fired, the safety wire and the shipping cap must, be replaced in 
the fuze and the components restored to their original condition 
and packings.

58. Fuze, Rocket, Nose, MK 154 Mod O, Mod 2, or Mod 3?
This fuze is identical with fuze Mk 137 except thgt a tetryl- 

filled burster replaces the booster. It is used in 4.5-mch rocket 
heads Mk 7 (FS smoke) and Mk 10 (WP smoke).

59. Fuze, Rocket,.Dummy, M6, M73, and M405

a. M6. This is an inert fuze of the same shape and weight as 
the fuze M4. It is intended for use in practice rocket T46 (par. 
43).

M73. This is an inert fuze of the same shape and weight as 
the fuze M81 or M81A1 and is provided for use in practice rockets 
M17 and M21 (par. 45o) and drill rocket M24 (par. 46).

c. M405. This is an inert fuze of the same shape and weight as 
the fuze M404. I t incorporates an ejection pin and safety clamp
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Figure 47. Fuze, MK 11,7 Mod 0  (right) and MK U 7 Mod 1 (left) without burster.



simulating that used' with the.M404. It i& provided for use with 
the 3.5-inch practice rocket $129 (par. ’41). The body of the 
safety clamp is painted blue. The fuze nomenclature, the loader’s 
lot number, and the month and year of loading are stamped into 
the metal.

Section VH. VT FUZES FOR GROUND TYPE ROCKETS

60. General
For general description of VT fuzes, see paragraph 9.

61. Fuze, Rocket, VT, M 402
a. General. The VT fuze M402 (T31E1) (fig. 48) is a prox

imity fuze for ground-to-ground use in the Army (rotated) 4.5- 
inch HE rockets M16A2 (M16E4) and M16A1 (M16E5) (par. 
45) This fuze is, in effect, an automatically set time fuze. With
out' field adjustment, it produces an air burst at a height to cause 
greatest lethal fragmentation effect against personnel without top 
cover, such as men in foxholes or slit trenches. The VT fuze 
M402 requires a special deep cavitized rocket head, which cavity 
is provided in the M l6A2 (M16E4) and M16A1 (M16E5) rockets. 
The .supplementary charge, provided with the M16A2 (M16E4) 
and M16A1 (M16E5) rocket heads, is for use when employing the 
point detonating fuze M8'l or M81A1. When using the VT fuze, 
the supplementary charge must be removed. The rockets M16A2 
(M16E4) and M16A1 (M16E5), when VT fuzed, are ballistically

Figure 48. Fuze, rocket, VT, M402.

Figure 49, 4,5-inch rocket Ml 6 series with VT fuze M402.



the same- and have the Samp contour as the rockets M16, M16A2 
Z(M16E4), and M16A1 (M16E5) with standard point detonating 
fuzes (fig. 49).

b. Characteristics of Fuze.
(4) Arming.- Arming of these fuzes is delayed for at least 

4.0 seconds after being fired. The exact time-of arming 
will vary between fuzes within the range of approxi
mately 4.0 to 8.0 seconds; Arming is delayed by a series 
of safety devices which depend on rocket rotation.

(2) Burst height.
(a) The height of" burst varies with the angle of fire, 

thus maintaining nearly optimum burst height at all 
ranges over average level ground (fig. 50). The height 
of burst over a body of water wilt be-approximately 
twice that o v e r  land, and- will be greater over wet 
soil or soil containing metal fragaments than Over-dfy 
soil.

(&) Burst height dispersion normally will not vary from 
the average (fig. 50) by more than 50 percent. The 
dispersion in height of burst decreased as the time of 
flight increases.

(e) Light tree foliage and vegetation do not materially 
affect the height of burst, but dense'* tree, foliage and 
thick vegetation will increase the height of burst 
over ground. This effect is less at steeper angle's of fires,

Figure 50. Burst height as compared with launcher elevation.
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in .which, cage; most bursts, will "occur* slightly' .below, 
tree top level.

(d) Close passage or approach to crests, trees, strearps, 
towers, parked aircraft, mechanized equipment^ etc. 
will cause functions at heights’ greater than ihdicated, 

«in figure 50. This characteristic-may be used to ad- 
\  varitage, .in that fire power will tend to be- concentrated 

on such'irregularities. When targets-are beyond such,, 
irregularities, clearance of at least 25Q feet should be 
'allowed to‘insure maximum effect oyer the target area 
(fig. *51). i

Figure 51. Adequate clearance required to.avoid wasting rounds 'on crest.

(3) 'Danger to aircraft. A ircraft will cause armed’ fuzes to 
function if ,the rocket passes withip 30, feet of the craft.

(4’) Minimum, range., The minimum, fange fo,r use of these 
fuzes is limited by the arming and burst height charac
teristics to 2,400 yards (212 mils. QE).

(5) Safety. These fuzes-.can withstand rough handling and 
dropping with safety; they-are also boresafe. ‘This bore
safety is derived from an electric clelay, a mercury un-. 
shorter which when closed shorts out the electric firing, 
squib, and a. spin switch which at low values of spin 
makes the firing circuit inpperative.

(6) * Malfunctions. In the present state of development, ap-*
proximately 80 percent of the fuzes will*, function'prop
erly on approach to ‘a target; the remainder will'be di
vided about evenly between those which function .upon 
impact and those which function in mid-flight between 
the point of arming arid the end of the trajectory ( (9)‘ 
below). 3 4 5 6
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(7) Ripple firing-. Rockets with M402 f-uzes may be fired sat
isfactorily from multiple-lube launcher^ at’ normal (0.4- 
s.ec) intervals. A slight increase in mid-flight functions 
may be observed when 'several multiple-tube launchers 
are firing simultaneously. Launchers fired simultane
ously should be' at least 100 feet apart.

(8) Impact functions. Fuze -M402>is equipped with a non
delay impact detonating device (fig. 54) which will func
tion if an air burst is not produced. This reduces duds 
to less than 5 percent.

(>9) Climatic effects.
(a) Fuze M402 may be used in day or night operations 

with equal effect. In light precipitation, the fuze will 
operate normally; however, in heavy snow or rain 
there may be an increase in the number of mid-flight 
fuhcfions.

(&) Full advantage should be taken, of the sealed fuze 
containers irf tropical and damp climates. In all but 
tropical climates, fuzes should be used within 2 months 
after removal from their original packing containers. 
In tropical climates, the storage time of unpacke'd 
fuZes should be kept 'to a- minimum. Exppsure of 
unpacked fuzes to rain or immersion .in water will 
hasten deterioration but will not decrease fuze safety.

.(10) Temperature. Optimum fuze performance will be ob
tained when fired a t temperatures between 0° and 120° F. 
Therefore, the "fuzes should not be used outside these 
temperature limits. As long as the fuzes themselves are 
between these limits at the time of firing, they will 
operate'even though the'atmospheric temperature is..out
side these-liihits. ’Temporary exposure of the fuzes to 
temperatures outside of these limits will not permanently 
injure them. Prolonged exposure to temperatures out
side these limits will result in increased mid-flight and 
impact functions,.but will not.decrease fuze safety.

62. Use and Care of Fuze M402
a. Assembly of VT F uze M402 to Rockets M16A2 ‘(M16E4) 

ANDM16A1 (M161E5)’.
(1) Loosen the set screw and remove the nose plug from the 

rocket with the wrench provided.
(2) Remove the supplementary charge.
(3) Inspect the fuze cavity of the rocket for chips or dust of 

high-explosive filler.^ Remove all'loose material with a 
non-ferrous (brass, copper, wood, etc.) tool to provide
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a clean cavity. .Reject any’.rocket having badly -dam- , 
aged threads or cavity side walls.

(4) Open the metal fuze container and -remove the VT fuze. '  
Make certain that the booster is screwed in hand tight.

'■ Note. Boosters are ̂ screwed to the fuze with a left-hand thread. 
DO NOT STAKE THE BOOSTER.

(5) ' Screw the fuze into the rocket by hand to be certain that
the fuze fits properly. -If binding occurs, inspect the fuze 
cavity and threads and reject either the rocket Dr the 
fuze; whichever is a t fault.

(6) Tighten the fuze’with the special fuze wrench issued in 
each box of fuzes. Use only such force as' can. be applied 
by hand to the fuze wrepch handle. DQ NOT HAMMER 
ON THE WRENCH OR USE AN EXTENSION1 HAN
DLE. If the fuze cannot.be tightened so as to obtain a 
good seat between- the fuze and rocket, rej ect the item

^Which is at fault. DO NOT STAKE FUZjE TO ROCKET.
Tighten the set screw in the nose of the rocket.
Note. Standard impact fuzes cannot be used with the M16A2

• (M16E4) and M16A1 (M16E5) rockets unless the supplementary 
charge is in place in the deep .cavity.

b. Disassembly Procedure.
(1) VT* fuzes will 'not' be disassembled under any gircum- 

stances by using troops or ordnance troops.
(2) :*VT fuzes may be removed from the rocket, as;occasion

requires, by loosening the set screw and Unscrewing the 
|fuze with the wrench provided with the fuzes.

c. Racking and Marking.
(1) .Each fuze is packed in a hermetically sealed metal com 

tainer (fig. 52) equipped with a tear strip and key for 
opening. Twelve of these containers''are packed in a 
corrugated carton with a special wrench’ for assembling 
the fuze to the rocket shell. The carton is enclosed in a 
steel fuze box (fig. 53). Weights and dimensions of the 
fuze and packing box are tabulated below:

Fuze w eight________________
Fuze length, over-all_________
Fuze length, in cav ity------------
Box dimensions._____________
Box weight w/fuzes and wrench 
Box volum e________________

_____ 2.71b*
_____ 8.43 in.
_____ 4.91 in.
Ji.__ 1514 x 12 x 14% in.
_____ 67 lb
-------- 1.54 cu-ft

(2) Each fuze has the model of- the 'fuze, and the manufac-- - 
tu rer’s lot number die- rolled into its nose section; -The 
identifying symbol- of its application, 4.5RR, is stamped 
(fig. 48) in the cylindrical section of the fuze.
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Figure 52. Hermetically sealed container.

Figure 53. Packing box for VT fuzes.

d. Storage.
(1) Fuzes. The normal facilities available for storage of 

ammunition, both at the battery position and in the 
ammunition dumps are, in general, suitable for VT fuzes. 
These fuzes may be stored in their original unopened

90



-4 V 'T : V  ¥ f ' \  T ’?? - e -5 1 ' -A t .6

'/* »/

metal containers provided they receive proper security 
and the same care gi.ven all packed ammunition, in addi
tion to keeping tkestQrage- temperature limits between 

— 20° and 130° F. Storage outside these limits for any 
extended interval will result in permanent damage. 
Fuzes; whether packed or unpacked, should be kept out 

'  of, the’ direct rays of the sun, which serves as a source 
of 'heat sufficient to raise their temperature.

(2) Unfuzed rockets. Storage conditions will follow stand
ard practice.

(3) Fuzed rockets. Storage conditions will be the sameas for 
other-fuzed ammunition except that, insofar as practi
cable, the-.fuzed rockets should be protected against ex
cessive shock and exposure to high humidity and high 
temperatures.

ANTI-CREEP RA PD 58777
SPRING GROOVE

Figure 54. Impact detonating element.

e. Handling. The skme care should be given fuzes and fuzed 
rockets as normally is given'in handling, mechanical time and im
pactfuzes. Excessive rough handling may increase fuze malfunc
tions but will not decrease fuze safety.

/. ‘Transportation. -
(1) I f  occasion requires the' movement of VT fuzed rockets 

oVer considerable distances, it is recommended that the 
fuzes Be removed froih the rockets. The fuzes should
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be inserted into their correctly marked .individual metal 
containers and sealed with tape. These fuze containers 
then should be packed in their original cartons and steel 
boxes prior to loading on an ammunition carrier.

■ (2) Reinsert the supplementary charge (if any) and nose* 
' plug in the roqkets and replace in properly identified 

containers. f
'(3) If the above is not practicable for short movements of 

VT fuzed rockets,' proceed as with mechanical fuzed 
rockets.

'(a) Place several extra cardboard spacers under the fuzed 
rocket when-inserting it in the fiber 'container. This 
will take up-the play bptween the shell and the con
tainer, thus preventing possible damage-to the fuze. 
This play ordinarily is taken up by the horseshoe sup
port which engages the wrench slots of the mechanical 
fuzes. However, the horseshoe support will not enter 
the wrench slots of the VT fuzes.

(b) Make sure that the designation oh the container indi- 
-cates .the actual fuze which is in the rocket.

g. Disposal of Dud'Ammunition.
(1) General: Should it  become necessary to recover or dis

pose of dud ammunition, the fuze may be 'considered safe 
for handling, as far as the VT element is. concerned, 1 
hour after the projectile is fired. The impact detonating 
element in -this 'fuze presents approximately the same 
‘problem as a base detonating fuze in .that it operates by

. travel of a detonator carrier, against an anticreep spring, 
into the fixed firing-pin.

(2) Condition of impact element in a dud.
(a) The impact detonating element (fig.-54) consists of a 

‘ detonator carrier positioned by two spring-loaded de
tents . and an anticrepp spring. On rotation of the 
pocket,- the spring-loaded detents-move, .out of recesses 
in the detonator carrier, freeing it so that on impact, 
inertia causes it to strike the fixed firing pin.

(b) In a dud, the detonator carrier may have moved for
ward and the anticreep spring, which normally is po
sitioned in a slot in the impact unit body,'can no longer 
restrain the detonator carrier from striking the firing 
pin. Therefore, in handling a dud, a jolt may cause 
the impact element to function and fire the explosive 
train.
Cau tion : In the event duds are recovered, they 

, 1 should not be moved and must-not be approached closer
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than 50 .feet for 1 hour. When circumstances do' hot 
permit destruction of the dtid in place, i t  may be hio^ed 

■ with extreme caution by authorized bomb disposal 
personnel. It'm ust be constantly borne in mihd that 
a dud contains a fully armed impact element ahd may 
be functioned by a  slight ja r or-jolt.

h. Destruction Of  VT F uzes. See paragraph 93.
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' CHAPTER 3

AIRCRAFT TYPE ROCKETS* "* I
T-L . . . x----------i ------------------------

Section I. 2.25-INCH, 3.5-INCH, 5.0-INCH, AND
11.75-INCH ROCKETS

• 631 General'
Several Navy typb rockets are used by the United States Air 

Force for forward-firing from ‘aircraft rocket launchers of the 
posUtype (zero length), the rail type, the drop type, or the,retract
able jettisoning type. Ignition is by electric squib or cap through 
wires and standard plug. The following rockets of similar con
struction are included in this category. Should it be desirable to 
check the continuity of their electrical circuits, use continuity cir
cuit tester (par. 14).

2.25-inch  rocket (fig. 55)
3.5-inch rocket (fig. 56) 
5.0-inch rocket (fig. 57) 
5.0-inch high-velocity rocket (figs. 58, 65, 66, and 67) 
11.75-incKrocket (figs. 68 and 69)
Note. The components comprising the complete rounds shown 'n  table 

I are described below. Table II gives physical and ballistic data.

64. 2.25-lnch Rockets /
The 2.25-inch forward-firing' subcaliber aircraft rockets 

(SCAR) (fig’, 55) are used' as“practice ammunition in place of the 
3.5-inch and’ 5.0-inch forward-firing aircraft rockets. Their 
trajectories are Intended"to be identical with those of the service' 
ammunition for aircraft firing a t  70° F., at 20° dive angle, 265 
mph, and 1,000-yard range. The rocket consists of a motor ap
proximately 29 inches long with four 3- by 5-inch fins welded in 
place oil the motor body. Two lug buttons are attached to the 

■motdr body to engage Mk 6 adapters on the Mk 5 launchers. The
2.25-inch  rocket Mk 1 Mod O,‘using a 1.6-pound head, is used as 
practice ahimunition for the ,3.5-inch aircraft rocket or thve 5.Or 
inch iiigh-velocity aircraft rocket. The 2.25-inch rocket Mk 2 
Mod 0  (now obsolescent) used an ^.6-pound head and was used 
as practice ammunition for the 5.0-inch aircraft rocket. The
2.25-inch  rocket Mk 2 Mod 1, using a 1.6-pound head and a motor



Figure 55. 2.25-irtch subcaliber aircraft rocket with MB adapter rail on post launcher.



with less thrust than that employed with the2.25-inch rocket 
Mk 2 Mod 0, is used as practice ammunition ‘for the 5.0-inch" air
craft rocket.

65. 3.5-INCH ROCKETS
a. General. The 3.5-inch aircraft rockets (AR) (tables I 

and II) are fin-stabilized using the 3.25-inch motor Mk 7 modifica
tions as the propulsive unit (fig. 56). Rockets equipped with a 
3.5-inch solid steel head are use<J. against light armored vehicles 
and for penetrating submarines .and other lightly armored vessels.

b. HEAD. The Mk 8 Mod 1 head, which is used in the service 
round, is a 20-pound Solid steel shot, .11.75 inches long, having a 
double ogive giving it the effect of* an ogive of several calibers 
radius. The head Mk 8 Mod 1, when fired at angles of 20° or 
less, has a lethal underwater range of 120 feet. Since the Mk 1 
(Mods) or Mk 2 (Mods) heads, used on some rounds, have a 
shorter ogive radius, thus giving them a more blunt appearance, 
the lethal underwater range of such rounds is only 60 feet; these 
heads pre capable' of penetrating 1.5 inches of mild steel at normal 
incidence. The smoke shell with FS (sulfurtrioxide-chlorsulfonic 
acid) filler uses the head Mk 6 Mod 0 and the drill (dummy) round 
uses the head Mk 2 Mod 0. The fuze used in the smoke rocket is 
the nose fuze Mk 155 Mod 0 (par. 75). The armor-piercing and 
drill (dummy) round*has no fuze.

c. Motor. The 3.5-inch rocket uses the motor Mk 7 Mod 0, 
which consists of a steel tube, 3.25 inch outside diameter, con
taining a single cruciform inhibited propellent grain supported 
internally on a grid. The inhibitors, sometimes called deterrents, 
are of plastic material. They consist of longitudinal strips ce
mented to the edges of the grain and shaped washers cemented to 
the front and rear ends of .the grain. They control the burning 
area-of the grain, and consequently, the pressure developed in the 
motor. At the front’end of the grain is a black powder igniter 
and electric squib contained in a plastic case. An electrical con
nector from the squib terminates in a plug similar to that shown 
in figure 59. A t the rear is the-nozzle, which is sealed with" a 
moistureproof closure: The fin assembly, which is reversible, is 
a metal sleeve with four equally spaced rectangular fins. The 
sleeve slides over the rear end of the motor and is secured by 
screwing it opto the tail ring. Front and rear shipping caps are 
provided to protect the motor during shipment and storage.

d. Preparation for Firing and Safety Precautions. See 
paragraph^ 71 and 72.



Figure 56. 3.5-inch aircraft rocket (3.5-inch head MK 8 Mod 1 and 3.2 5-in ch motor MK 7 Mods).
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Figure 57. 5.0-inch aircraft rocket (5.0-inch head MK 1 Mod 0 and 3.25-inch motor MK 7 Mods).



66. 5.0-lnch Aircraft Rockets
a. General. The 5.0-inch aircraft rockets ,(AR) (tables I and 

II) are fin-stabilized, using the 3.25-inch motor Mk 7 and modi
fications as the propulsive unit (fig. 57). Rockets equipped with 
the 5.0-inch high-explosive head Mk 1 Mod 0  of 1 are for use 
against shipping, personnel, bivouac areas, and light armor.

b. Head. The head Mk 1 Mod 0 with one of the  modifications of 
the motor Mk 7 is shown on the Mk 5 Mod 1 post launcher in figure 
57. This head, which has a TNT filler, is equipped, with nose fuze 
Mk 149 Mod 0 (paf. 74) or conical nose plug, and a base fuze Mk 
165 Mod 0 (par. 80) or MK- 157 Mod 2 (par. 76). When used 
with a conical nose plug, it will have the same fragmentation and 
penetration' characteristics, a t comparable velocities, as the 5.0- 
inch common antiaircraft projectile (Navy) of which it is a modi
fied design. The Mk 1 Mod 0 head, when plaster-filled and equipped 
with a conical nose plug but no base fuze, is used as a component 
of the target practice rocket.- The same head, plaster-filled and 
with neither nose nor base fuze, is used as a component of the 
drill (dummy) rocket. When the TNT-filled Mk 1 Mod 0 head is 
shipped with a flat nose plug, the plug must be replaced by hose 
fuze Mk 149 Mod 0 (par. 74) ; the base fuze, which is installed in 
the rear of the ’head and staked in place must not be removed 
under any circumstances. The 5.0-inch head Mk 1 Mod 1, is 
specially deep cavitized to receive the VT fuze M403 (par. 82) 
(figs. 75 and 76) for plane-to-ground firing. It also is fitted with 
base fuze Mk 165 Mod 0 (par. §0).

c. Motor. The 5.0-inch aircraft rockets (AR) have the motor 
Mk 7 and modifications. This is the same motor as. is used as a 
component of the 3.5-inch aircraft rocket (AR) (par. 65).

d. Preparation for F iring and Safety Precautions. See 
paragraphs 71 and 72.

67. 5.0-lnch High-Velocity Aircraft Rockets
a. General. The 5.0-inch high-velocity aircraft rockets 

(HVAR) (tables I and II) are used for forward firing from air
craft against heavy tanks and gun emplacements (figs. 65, 66, and 
67). Due to the large charge of propellant in the motor, the rocket 
has>a velocity of 1,360 fps which is nearly double that of the 5.0- 
inch aircraft rocket (AR) with the 3.25-inch motor.

b. Heads. The heads used in the service rounds are—the TNT- 
filled head Mk 6 Mod 1 (used with motor Mk 2 Mod 3 or 4) 
equipped with the nose fuze Mk 149 Mod 0 (par. 74) and the base 
fuze Mk 164 Mod 0 (par. 79) or the MK 159 Mod 1. (par. 77) ; the 
same head and fuzes used with the Mk 10 Mod 4 motor; and the 
TNT-filled head Mk 6 Mod 4 which is specially deep-cavitized to
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Figure 58. High-velocity aircraft practice rocket with Navy fin .



receive the fuze VT M403 (pat. 82) for plane-to-ground firing. 
The head Mk 6 Mod 4 is equipped with the base fuze Mk 164 
Mod 0. Earlier heacls Mk 6 Mod 1 are equipped with the nose 
fuze Mk 149 Mod 0 and base fuze Mk 159 Mod 1. The head used 
in the target practice round is the Mk 6 Mod 1 plaster-filled and 
equipped with nose fuze Mk 149 Mod 0 or a conical nose plug, and 
without a base fuze. No attempt will be made to remove a base 
fuze.

c. Motor. The motors used with the service rockets are the 
Mk 2 Mod 3 or 4 and the Mk 10 Mod 4. The target practice rocket 
uses the Mk 2 Mod 3 or 4 motor. The 5.0-inch rocket motor con
sists of a seamless steel tube with internal threads on both ends.

Figure 59. Rocket-kit MSi, for modification of 5.0-inch high-velocity aircraft 
rocket (Navy).
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At the rear is a nozzle plate'"having eight nozzles arranged-in a 
circle and a central blowout nozzlp closed by a copper disk. The 
central nozzle acts as a safety valve .blowing out a t a pressure of 
approximately 2,400 psi which’is the normal motor'pressure when 
the propellant is ignited at an initial temperature of 100° F. The 
propellant consists of a cruciform grain of powder inhibited on the 
outer surfaces and supported by a spacer, and steel £rid at the 
nozzle end. The propellant is ignited by a squib and black powder 
igniter which is contained in a small metal case in contact with the 
propellant grain. Igniter leads from the squib are brought through 
the central blowout nozzle and terminate in a plug. For Air Force 
use, two-prong plugs are to be replaced by standard plugs. See 
paragraphs 68 and 69.

d. F in . The fin assembly (fig. 58) consists of a fin retaining 
plate and four detachable fins. This fin assembly is to be removed 
and replaced by the Army-type fin when converting the rocket 
with rocket-kit M34 for use wijth the retractable jettisoning launch
ers in Air Force aircraft. See paragraphs 68 and 69.

e. Preparation for F iring and Safety P recautions. See par
agraphs 71 and 72.

68. Rocket-Kit M 34, for Modification of 5.0-lnch High-Velocity 
Aircraft .Rocket (Navy)

a. General. This kit (fig. 59) is used to modify the 5.0-inch 
high-velocity aircraft rockets (Navy) (fig. 58) so that they can 
be used with the Air Force type retractable jettisoning launcher. 
Modified rockets are shown with the launcher schematically in 
figure 64, and installed in an airplane in figures 65, 66, and 67.

b. Description. The part's used for this modification consist 
of fin M122, lug band M9, igniter wire assembly with igniter plug 
M3, shorting clip, connectors, and aluminum strip.

(1) The .fin, fabricated from sheet steel, has four blades. It 
is made in two halves with flanges and bolts which pro
vide for clamping the fin securely to the rocket. At the 
rear outer- corner of each blade is an electrical socket 
with protector cap. When the fin flanges are horizontal, 
the two upper sockets, after removal pf the protector 
caps,, are for engagement with the rear launcher posts 
which support the rear end of the rocket (figs. 64 and 
65)'. With reference to the “view looking forward” of 
figure 64, the lower left socket of the upper rocket is for 
insertion of the plug of the igniter wire leading from the 
upper rocket; the lower right socket of the upper rocket 
is for insertion of the plug of the igniter wire from the 
lower rocket. The sockets a t the rear of the outer edge

102

 



of the blades of the fin of the lower' rocket play no' part 
in the firing; hence, the protector caps are left on. At 
approximately the middle of'the leading and rear edges 
of each blade is a slot. The slots in the rear edges of the 
uppermost blades of the fin of the lower rocket engage 
the slots in the leading edges of the lower blades of the 
fin of the upper rocket. Diametrically opposite sockets 
are connected by a single insulated wire which passes 
within the blades and thrdugh a bead in the body of the 
fin. Each wire has a solderless connector splice at the 
flange. Small metal clips are •attached to the rear edges 
of all blades for taking up the slack in rocket igniter 
wires (fig. 59). When rockets are installed on the 
launcher and the igniter plugs are plugged into the ap
propriate sockets in the manner explained above in this 
paragraph, insert the igniter wires as indicated in figure 
63 under the clips on the rear edge of fins and close the 
clips with pliers of fingers. Gather surplus-igniter wire 
close to the nozzle of the rocket and bind the 'folds, as 
shown, with the aluminum strip furnished with the 
rocket-kit.

(2) The lug band, which is designed- to be clamped to the 
rocket forward of the fin, has a lug and, diametrically 
opposite, a socket. The lug fits into a mating hole in the 
front launcher post for suspension of the front of' the' 
rocket. The socket of the lug band receives the lug on the 
lug band of a second rocket which may be suspended 
from the rocket installed directly on the launcher. Thus, 
two rockets may be installed on one launcher—the upper 
one directly on the launcher, the lower one suspended 
from the upper. To secure the rocket on the launcher, 
a shear wire is inserted through a hole in the protruding 
end of the lug. This shear wire is furnished with the 
lug band, the bent end being lightly soldered to the lug 
to prevent loss. I t  should be noted that the rear face of 
the front launcher post, adjacent to the hole in the post, is 
fla t; whereas, that of the socket on the lug band is relieved 
on one side. Hence, the shear wire in the lug of rocket 
which is installed directly in the launcher (upper rocket) 
will be in “double shear,” while the shear wire in the 
lug of the lower rocket will be in “single shear.” Thus, 
the lower rocket may be fired without carrying the up- 
per rocket with it, since-the force required to shear-a 
wire in single shear is one-half of that required to shear 
the same wire in double shear.



V*

(3) The igniter wire assembly consists of an! Army-type plug 
which consists of a>head, a tapered shank with, insulated 
tip, and lead wires. The tapered shank is for ground 
contact and the insulated tip is for live contact.

c. Electrical Circuit. As indicated in figure 64, the electrical 
firing circuit for the 5.0-inch high-velocity aircraft- Sockets 
(Navy), as modified by the rocket-kit M34, consists of the wiring 
within the airplane,- the fin wiring, and the igniter wiring termi
nating rin the plug M3. One' side of the electrical firing circuit is 
grounded. The other side, including the controls and switches 
within the 'airplane, terminates in the plugs of the rear launcher 
posts. The wiring is connected so that the plug on the left rear 
post of a launcher is energized when the firing Switch’designated 
for firing the lower rocket installed in that launcher is closed 
.(LEFT plug—LOWER rocket). The plug on the right rear post 
is energized when the firing switch designated for firing the up
per rocket is closed (RIGHT plug—UPPER rocket). The socket 
on each fin blade is connected electrically to the socket on the dia
metrically opposite blade as described in b above. Thus, when 
a rocket (flange on the fin must be horizontal) is installed on the 
launcher and a lower rocket suspended from it,- the connection 
from the plug on the left rear-launcher post is extended to the 
socket on the lower right blade of the upper rocket. Hence, the 
igniter plug of the lower rocket must be plugged into the lower 
right socket of the upper rocket. Similarly, the igniter plug of 
the upper rocket must be plugged into the lower left socket on its 
own-fin. Therefore, it is of paramount importance that the ig
niter plug be -plugged into the proper fin socket which depends 
upon whether it- is that of the lower or upper rocket—otherwise, 
the upper rocket would be fired first and carry the lower rocket 
with it.- Other pairs of upper and lower rockets on other launch
ers of the airplane are connected in the same manner.

Caution:  ̂ Test all sockets to insure that they are completely de
energized before plugging in the igniter plugs. I f  the igniter plug 
is plugged into an energized socket, the rocket will be fired, re
sulting in injury to personnel and damage to property.

69. Modification of 5.0-lnch High-Velocity Aircraft Rocket 
(Navy)

a. General. The modification of a 5.0-inch high-velocity air
craft rocket (Navy type) with rocket-kit M34 involves the use of 
tool kit T39, which includes a positioning jig, hand crimping and 
skinning-tools, socket wrenches, end wrenches, nonsparking screw
drivers and hammers, and instruction sheets—all in a too? box. 
The positioning jig  is a device used to facilitate assembly of the
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lug. band to the rocket So‘that'the rocket will fit properly into'the 
front post of the retractable launcher. I t  also is used similarly 
for assembly of the lug. band on the lower rocket so that the lower 
rocket will hang properly suspended from the upper'rocket.

b. Modification P eoceduee.
(1) Remove Navy-type fin and lug band from the 5.0-inch 

high-velocity aircraft rocket (Navy) to. be modified.
(2) .Loosen or, if  necessary, remove the bolts of fin M122.

(fig. 59).
(3) Slip the fin over the nozzle ring at the rear of the rocket, 

and assemble so tha t the rear edge of the fin is flush with 
the front of the nozzle ring ( (b), fig. 61). Tighten the 
nuts so that the fin will be atta'ched securely to the 
rocket.

(4) Assemble -the lug band loosely on the rocket at approxi
mately its correct position.

(5) Set positioning jig (figs. 60 and 61) to the launcher post 
spacing as follows:

(a) To set the jig  for the outboard launcher, loo'sen thumb 
screw “Cv  and place the jig in the outboard launcher 
posts as if installing a rocket. Make sure that the 
bushings of the jig  bear on the shoulders of the re a r  
launcher posts and front face of the front launcher 
•post; also, that collars “A” and “B.” do not bear on 
spider holder during this- setting operation.

(&) Tighten thumb screw “C.”
(c) Slide collar “A” to touch the end of the spider holder; 

then tighten thumb screw “A.” ,
(<Z) Check,this setting of the jig  by observing proper con-

- tact a t the front and rear launcher posts.
• (e) To set the jig  for the*inboard position, loosen thumb 

screw “C” and place jig in the inboard launcher. This 
operation is similar to that described above for the 
outboard launcher except That, in this case, collar UB” 
should be slid to touch the end of the spider holder and 
thumb screw “B” then should be’tightengd.

(/) Thus the jig is set for 'the outboard launcher when the 
spider holder is moved to the left to* contact the collar 
“A” and the thumb screw “C” tightened, or for the 
inboard launcher when- the spider holder is moved to 
the right td contact collar “B” and thrumb screw “C” 
tightened.

(g) It should be noted, in comparing figures 60 and 61, 
tha t for the parts of the jig which mate with the 
launchers there are corresponding but opposite parts
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which correspond to launcher connections each dis
placed a fixed distance to the left; also, tha t after 
setting the jig  for the particular launcher, the spider ’ 
holder is rotated 180° before placing the jig  on the 
rocket to locate the lug band properly. It should be 
noted further that the counterpart of the lug that 
fits into the front launcher post is displaced to the

■ right a distance equal to the length of the fin. Thus 
the lug band of the lower rocket may be located from 
'the original setting of the jig.
Note. If necessary the above settings may be changed to the 

average spacings of all launchers in a squadron.
(6) -Assemble yoke to ‘ positioning jig (fig. 61) as shown in 

view for upper rocket or lower rocket as applicable. 
•Secure with thumb screw tha t fits into threaded hole 
indicated by “1/4, TAP” in figure 61.

(7) Remove rocket caps -from rocket fin, and assemble the 
positioning jig to the rocket as shown in views for 
upper or lower rocket as applicable. MQve fin clamp 
to the right to bear against one of the blades of fin as

Figure 60. Tool kit T39, for use with rocket-kit M34—positioning jig in 
outboard and inboard positions.
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Figure 61. Tool kit T39—positioning -jig—locating lug band on rockets for inboard position.
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A— N A V Y  "ELECTRICAL CONNECTOR" W ITH N A VY TWO-PRONGED 
PLUG ATTACHED TO 5.0-IN C H  HIGH VELOCITY AIRCRAFT 
ROCKET, AND AR M Y "IGNITER PLUG ASSEMBLY”

B— END OF N A VY “ ELECTRICAL CONNECTOR" AND ENDS OF ITS '
LEADS, AN D ENDS OF ARM Y "IGNITER WIRE” LEADS— PREPARED
FOR INSERTION INTO SOLDERLESS CONNECTORS «

C— ENDS OF LEADS CONNECTED BY SOLDERLESS
CONNECTORS A N D  FOLDED TOGETHER RA PD 1'16845

Figure 62. Replacement of Navy electrical connector and two-prong plug 
by army igniter wire and plug.

 
 

 



shown and secure by tighening the fin clamp thuftib 
screw/which is on the fin clamp.

(8) ’Be sure that the face of the lug ((^), fig. 61) bears on" 
the face of the positioning jig bushing as shown, in 
views of both upper and lower rocket positions. Tighten 
the lug band bolt to hold the -lug band securely to the 
rocket.

FfgUre 63. Igniter .wire assembly with plug inserted in fin rocket and slack 
taken up. /

(9) Loosen the fin clamp and remove the positioning, jig. 
The alinement of the Jug band must be such .that the 
positioning jig can be freely, removed from the rocket 
with the yoke in place as shown. Replace the socket caps.

(10) Remove the shipping cover from the nozzle of the 
-5.0-inch Navy rocket (HVAR) being modified. Cut the 
rocket igriiter-wire 3 inches from the nozzle plate (A,

Using '"the #10 skinner position on the hanu tool, 
remove approximately* 1 inch of the outer rubber cover
ing of the rocket igniter wire. Do not cut the insula
tion Of the leads. Using the # 2 0 /# 2 2  skinner posi
tion of the hand tool, remove insulation from one-quarter* 
inch of the end of each igniter lead (B, fig.. 62). Be 
careful not to cut the wires in this operation.
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as assembled to rear launcher posts.
Figure 65. 5.0-inch high-velocity aircraft rockets modified by rocket-kit M34,

(11) Connect one of these igniter leads (C, fig. 62) to one 
lead of an igniter plug assembly (furnished with the 
rocket-kit M34) as follows: Open the crimping tool (fur
nished with tool kit T39) and insert closed-end connector 
(furnished with rocket-kit M34) until it bottoms on 
the stop. Close the crimping tool slightly so that it just 
holds the connector. Insert the two wires to be con-
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Figure 66. 5.0-inch high-velocity aircraft rockets modified by rocket-kit 
MSJf, with front lug band assembled to front'launcher post.

nected, making sure that each wire bottoms in the 
connector. Close the crimping tool the remainder of 
the way, completing the crimping operation.

Note. The crimping tool is equipped with an automatic ratchet 
so that the tool must be closed completely before it can be reopened.

(12) Connect the other two wires in the same manner.
(13) Test each connection by applying a pull of approximately 

10 pounds.
Note. One spare connector is furnished with each rocket-kit 

M34. Additional spare connectors and igniter plug assemblies are 
furnished with tool kit T39.

(14) Remove the shorting clip from the plug and check the 
rocket’s electrical circuit using continuity circuit tester 
680A (par. 14).

(15) After testing the circuit, be sure tha t the shorting clip 
is replaced on the igniter plug. Coil the igniter plug 
assembly and place it inside the nozzle ring of the rocket. 
Replace the shipping cover.

(16) Ordinarily, rockets will be modified in quantities just 
sufficient to meet immediate requirements. In any event, 
rockets modified in accordance with the above instruc
tions should be clearly marked to show the nature of the 
modification. Such marking should include type of air
plane for which modified; particular launcher for which
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Figure 67. 5.0-inch high-velocity aircraft rockets modified by rocket-kit M34, installed on airplane.



Figure 68. 11.75-inch rocket (head MK 2 Mod 0, motor MK 1 Mod 0, three 
base fuzes MK 157 Mod 2)

modified,, such as inboard or outboard as applicable; loca
tion of rocket on launcher, such as “UPPER” if for in
stallation directly on launcher,' “LOWER” if for suspen
sion from themnderside of upper rocket in launcher; date 
and designation of unit or agency accomplishing the 
modification. Rockets modified and not used immediately 
should be repacked and the package marked to show 
clearly the contents, including all essential information 
as to the modification.

70. 11.75-lnch Rockets
a. General. These rockets (figs. 68 and 69) (tables I and II) 

are used in forward’ firing' from aircraft against shipping and 
large ground targets., The assembled rocket consists of 11.75- 
inch Head, 11.75-inch motor, and tail fin. Total weight is 1,255 
to 1,283 pounds depending upon the particular model and modifi
cation. Maximum velocity is attained with an initial motor 
temperature of 70° F.

b. Heads. The head Mk 2 Mod 0  or 1, which is used as a com
ponent of the service round is a Navy “common” type fitted with 
three base fuzes Mk 157 Mod 2 (par. 76) or Mk 163 Mod 0 or 1 
(par. 78). For assembling to the head, these fuzes have provi
sion for lead and copper projectile-type gas check gaskets (fig. 
71 shows similar gaskets with fuze Mk 159 Mod 1). These gas
kets are calked a t the time the base fuze is assembled to the head. 
Each of the three fuzes used in the Mk 2 Mod 0  head has one 
auxiliary booster Mk 1 Mod O. Base fuzes must not be removed 
from the head under any circumstances. The head weighs 590 
pounds and contains approximately 150 pounds of TNT. An 
earlier 11.75-inch rocket assembly uses the head Mk 1 Mod 0 
or 1; this head is equipped with two base fuzes Mk 157 Mod 1 
or 2, or two base fuzes Mk 163 Mod 0  or 1, with two auxiliary
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Figure 69. 11.75-inch rocket—rewr view.
t
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boosters Mk 2 Mod O. ''The Mk 1 Mod O or 1 head is a 500-pound 
modified semi-armor-piercing (SAP) bomb AN-M58A1. The 
boosters are,contained in a metal fuze seat liner which is attached 
to the forward face of the special base plug which is used with the 
modified bomb body. Head Mk 3 Mod 0  or 1 and head Mk 3 
Mod 2 are used in target practice rocket assemblies and have no 
fuzes.

c. Motor. The motor Mk 1 and Mods is a steel tube, 11.75-inch 
outside diameter and 0.40-inch wall thickness. A nozzle plate 
having 25 nozzles is a t the rear end. The motor contains 4 cruci
form inhibited grains of Mk 19 Mod 0  propellant with a total 
weight of 150 pounds, and a 0.5-pound black powder igniter in 
a metal case with tyvo electric squibs in parallel which are wires 
to receptacles in the nozzle plate. Pressure developed in the motor 
is 1,000 to 2,500 psi dependent on initial tfemperaturb. Should 
pressure exceed 2,000 psi, the closing disk in the central nozzle 
is blown out- and that nozzle brought into operation. The safe 
temperature range is stenciled on the motor. Burning time of the 
motor is about 0.9 second at-70° F.

d. F ins. The fins are aluminum, 10 inches by 24 inches, and are 
attached to two bands as shown in figures 68 and 69. Fins are 
shipped secured to the bands and this assembly is clamped 
around the motor when the rocket is assembled in the field.

e. Preparation for F iring and Safety Precautions. See 
paragraphs 71 and 72.

71. Preparation for Firing Aircraft Type Rockets
a. Remove components from packings and inspect for service

ability. Rocket heads which are shipped separately or unfuzed 
should be inspected prior to assembly for use to see that the fuze 
and adapter threads are clean, that the nose fuze well contains an 
auxiliary booster where appropriate, and that heads adapted for 
base fuze have the appropriate base fuze assembled. Motors 
should be inspected to see that they are free from dents, that 
threads are clean, that closing disks and shorting clips are effec
tively in place, that fins are not bent, and that lugs appropriate 
to the launcher or adapter are securely in place. Fuzes should 
be inspected as indicated in the paragraph covering the particular 
fuze (Secs. II and III, ch. 3).

b. Remove shipping, plugs and caps and, in the case of heads 
and motors shipped separately, assemble motor tightly to head. 
Where required, assemble fin to motor.

c. Assemble fuze to head as prescribed in paragraph covering 
the particular fuze or in paragraph covering fuze to which the 
particular fuze is similar.
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d.„  Remove shorting clip from igniter plug, and-safety Wire'from1 
fuze'after rocket, is loaded, into the launcher. :

✓
72. Safety Precautions for Aircraft Type Rockets

a. - Be sure that rockets adapted for a base fuze or- base fuzes 
have the proper number of fuzes assembled. I f  such a rocket is 
fired with the base fuze or fuzes missing, the head will detonate 
on the launcher when the rocket is fired.

b. The propellapt in rocket motors is highly inflammable, hence 
constitutes a serious fire hazard. No smoking should be allowed 
near motors.

c. Do not remove a base fuze.from.the head at any time. Before 
•screwing a head into a motor, make certain that the fuze is 
securely in place.

d. The shorting plugs in electrical receptacles in nozzle, plate
are not to be removed "until the electrical connector (igniter -wire 
plug) is ready to be attached. . 4

e. The usual safety precautions irf .handling explosive ammuni
tion should be observed.

f. A rocket motor is 'potentially propulsive and as soon as the 
head is screwed into the motor the whole rocket becomes poten
tially propulsive. Hence, assembly should take place only just 
before ‘installation. The assembled round should not be pointed 
at fuel tanks, ammunition installations, or other vulnerable in
stallations. Personnel should avoid standing in front of or 'behind 
the round.

g. All firing circuit switches should be open at the time of 
installatiofi. Before plugging in-the electrical connector (igniter 
wire plug), the electric socket on the launcher should be tested 
to be certain that the circuit is open. Electrical connectors’ (igniter 
wire plugs) are not to Be plugged in until the airplane has taxied 
away from all personnel and is about to .take off.
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Table T. Components Comprising Complete Rounds of Aircraft Typ'e hockets and Related Data

Head Motor

Diameter
(in.) Mark and mod Filler

Diameter
(in) Mark and mod * Propellant

X
2.25___ Mk 3 Mod 2___ Zinc_____ 2.25 Mk 11 Mbds__ Mk 16 Med 1J.

2 .25 -.- Mk 3 Mod 2_ Z in c ___ 2.25 Mk 17 Mod 0 -

3.5__............... Mk 2 Mod 0-__ -Solid steel- 3.25 - Mk 7 Mod 0 
(inert).

None'________

3.5_-_............. Mk 6 Mod 0___ T S Smoke. 3.25 Mk 7 Mods— Mk 20 Mod 0 -
3.5___............. Mk 8 Mod 1___ Solid steel. 3.25 IVfk 7 Mods___ Mk 20 Mod 0 -
5.0 (AR)____ ,Mk Is  Mod 0___ TN T _____ 3.251 Mk 7 Mods— Mk 20 Mod 0 -

5.0 (AR)......... Mk 1 Mod 1___ T N T ____ .3.25 Mk 7 M o d s.... M k 2 0 M o d D -
5.0 (AR)____ Mk i  M<fd 0___ Plaster-__ 3.25 Mk 7 Mods— Mk 20 Mod 0__
5.0 (AR)___ . Mk 1 Mod 0___ Plaster.__ 3.25’ Mk 7 Mods— 'None________
5.0XHVAR) — .Mk 6 Mod 1___ T N T _____ £.0 “Mk 2 Mod 3 

or 4
Mk 18 Mod 0 „

5.0 (HVAR).. Mk 6 Mod 1— * TN T _____ 5.0 >&Jk 10 Mod 4.2 Mk 18 Mod 0 „
5.0 (HVAR).. ■ Mk 6 Mod 4___ TN T ____r 5.0 Mk 2 Mod 4— .Mk 18 Mod 0 -

.5.0 (H V A R )- Mk 6 Mod 1___ Plaster___ 5.0, Mk 2 Mod 3 
or 4

Mk 18.Mod 0 -

11.75................. T N T _____ 11.75 Mk 1 Mods___ M k 19 Mod 0 _

11.75---______ M k3M od0< w l Plaster-__ 11.75 Mk 1 Mods___ Mk 19 Mod 0_
11.75________ Mk 3 Mod 2___ None____ 11.75 Mk 1 Mods___ Mk 19 Mod 0 -

Nose

None.

None.

None.

Fuze

Base

None.

None.

None--.

Mk 155 Mod 0— 
Nbne_________
Mk 149 Mod*0V or
Conical Plug.__
M403, VT_____
Conical Plug-__
N one_________
Mk'149 Mod 0—

Mk 149 Mpd 0—
M403, VT_____
Conical Plug or

Mk 149 Mod 0
None_________

None________ 2-
None_________
Mk 165 Mod 0

or
Mk r57 Mod 2 „  
Mk 165 Mod 0— 
None_________
None_________
Mk 164 Mod 0

or
Mk 159 Mod 1
Mk 164 Mod 0__ 
M164, Mod 0 - .  
None________ -

None. 
None-

Three:
Mk 157 Mod 2 

,o r
'■Mk 163 Mod 0 

or 1
N o n e .. . ..........
None________

I

Velocity
(fps) (

Use

1130 Target practice (subcaliber for
3.5-inch rocket and 5.0-inch 
high-velocity rocket).

775 Target practice (subcaliber for 
5.0-inch rocket).

Drill.

1140* Servicer
1140 Service.
715 Service.

715’ * Service.
750 Target practice 

Drill.
1360* Service.

1360 Service. '
1360 Service.
1360 Target practice.

1 810 Service.

830 Target practice.
830 Target practice.

f

■ l  *  i  Ji kk.i . i  i
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Table II. Physical and Ballistic Data for Aircraft Type Rockets

Size of rocket 2.25-inch 3 5-inch

HEAD—Mark and mod ___ _ _ _______ _ _____ Mk 3 Mod 2_________ Mk 3 Mod 2 ________ Mk 2 Mod 0 Mk 8 Mod 1.
L engthen.)- _________  - - u________ 3.75__............. .............. 3.75________ ____  _ 10.35_____ 19.13________  . 11.75.
Diameter (in.)_____ _ _ _ __________ 2.25_ .......................... 2 .25--- i ..................... 3.5 _ _ 3.5 3.5.
Weight (lb) _- __________ _  _____ 1.6_ ..............._____ 1.6 20.0-- / 16.71-- 20.0
Weight of filler (lb)______ ________ " ..........

MOTOR—Mark and m o d - - __ _______ Mk 11 Mods_____ 'M k 13 Mods.......... j  j . Mk 7 Mods Mk 7 Mods
Length (in.)_______ » ______ ________ 2 6 . 0 k ____ 26.0-......................... .. 45;0 45.0 45 0
Diameter (in.)______ *___________________ 2.25________________ 2.25_____ __________ 3;25________________ 3.25_j _________ _ 3.25.
Weight (lb)___________________ 10.30'-.............-*______ 9 .6 0 ......................... .... 26.0____  .  - 36.4 _ 36.4.
Model of propellant.__ _  _ Mk 16 Mod 1___ Mk 17 Mod 0................ Nohe (drill) Mk 20 Mod 0 * Mk 20 Mod 0.
Weight of propellant (lb) ________ 1.75________________ 1.12--^_ _ 8 .50--- ___ _______ • 8.50

FUZE—type, mark and mod______ - _ < _ NOSE _______  _ NOSE___  ________ " n o s e  _ NOSE „ _ NOSE.

BASE_______ b a se !............... BASE__  j  _ BASE___ BASE.
None.*____  _ None-" __

ROCKET (assembled):
Length (in/)_ _ ___  <_______ 29.20- _____________ 29.20___  _ _ _ 56.4--._T  — '  _- ?6 9 .5 c - -_ ..................... 56.5.
(Weight (lb), ____  * ' ___ ,.*• 11.9..................... 41.3 ........... 45.0 _ «55.2___ x 55.0.
Velocity (max) (fps) - _ ___ ni30i-^___........... 775 _r ..................... - (drill)___ 1140. ' 1140.
Temperature limits (° F .)r__ '20 to 110^___ 20 to 1 1 0 .......... ........... (drill). 0 to 120. _ <• •* : 0 tp 120.
Burning time (static) (s^c) _______ ________ *0.79 to 0.37— _ _____ 4.47 to 0.59 —  _ >1.47 to 0J59.
Burning time (effective) (sec)__  _____ 0.64 to 0.10___ 0.47 A .....................

Purn out point (ft from launcher).__  ___ ’480 to. 230............. * 800 to 350...
%
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Size of rocket

HEAD—Mark and mod- - 
f-ength (in.)w-.............
Diameter (in.)______
Weight (lb)_...............
Weight of filler (lb)-- 

MOTOR—Mark and mod.

Length (in.)_____________
Diameter (in.)___________
Weight (lb)---------------------
Model of propellant----------
Weight of propellant (lb) - -

FUZE—type, mark and mod__

ROCKET (assembled)
Length (in.)__________________
Weight (lb)....... ......... ...................
Velocity (max) (fps)----------------
Temperature limits (°F.)_______
Burning time (static) (sec)_____
Burning time (effective) (sec)___
Burn out point (ft from launcher)

Table II. Physical and Ballistic Data for Aircraft-Type Rockets—Continued
t - —  - -  ------

5.0-inch (AR)

Mk‘l Mod 0__
17.0_____

Mk 1 Mod 1—k
17.0............... .

Mk 1 Mod 0—
17'.0....... ............

5 .0_-.................
46.0__

5 .0 - --1 ______
46.0- ,

5 . 0 - - - - ...........
46.0-

8.6 TNT_ 8.6 TNT
Mk 7 Mods___ Mk 7 Mod 0— Mk 7 Mods___

45.0-_i.............. 4 5 .0 --- ............. 45.0 _______
3.25_________
36.4_. ................

3.25_________
36.4_-_......... —

3.25_________
36.4__-.............

Mk 20 Mod 0__
8.50_________
N O S E _____

Mk 20 Mod 0_.
8 .5 0 . . . ............
nose.............

Mk 20,Mod 0 -
8.50....... ............
NOSE___
Conical Plug__

BASE. -

or
Conical Plug__
BASE—'

^VT M403____

BASE______
Mk 165 Mod 0_ ^Mk 165 Mod 0-

Mk 157 Mod 2.

66.0 -- 65.2_________ 66.0________
83.01. __ 8 0 .7 --. 83.0.-
715 - _ 715_................. 750....................
0 to 120............. 0 to 120............. 0 to 120.............
1.47 to 0.59._— 1.47 to 0.59___ 1.47 to 0.59___

Mk 1 Mod 0—
17.0--_.............
5 .0 -- '-_______
46.0...................
8.6 Plaster____
M k7.M ods—  _

Mk 6 Mod 1—
16.45________

48.8_ __.r_.........
7.9 TN T _____
M k2M od3or4

5.0-inch '(HVAR)

45.0...................
3.25...................
26.0................. ..
None (drill) ____

NOSE 
None-

base!.

None.

51.62_____
5.0_____ ____
89.3.__.............
Mk T8 Mod 0__
24.0_________
N O SE --...........
Mk 149 Mod 0.

BASE________
(Mk 164 Mod 0_ 
1 or
[Mk 159 Mod 1.

69.0-. ................
137.1_______ --
1360...................
-2 0  to 120___
1.4 to 0.9_____

950 to 575.

Mk 6 Mod 1__
16.73.................

Mk 6 Mod -
16.73- _____

5.0_v .................
45.5...................

5.0.
45.5*-- --  __

7.5 T N T ........... 7.5 T N T _____
Mk 10 Mod 4--

52.0...................

MS 2 Mod 4—

5.0__.........
89.3...................

..........................

Mk 18 Mod 0 -
2 3 .9 - ..-

Mk 18 Mod 0—

N O S E -.-......... NOSE-2_____
M k“149 Mod 0.

BASE________

V TM 403--

BASE________
j-Mk 164 Mpd 0-

68.6_-_.............

Mk 164 Mod 0.

134.0________
1360................... 1360..................
—20 to 120- _-

Mk 6 Mod 1
16.73.
5.
45.5.
7.9 Plaster.
Mk 2 Mod 5 

or 4 
,51.62.
5.0'.
89.3.
M kJ8  Mod 0 

-24,0.
NOSE.
Conical Plug 

or
Mk 149 ModC 
BASE.

None.

6§.O.
137il.
1360. z 

.-20 to 120
1.4 to 0.9.

*s

. j

,1
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Table IT. Physical and Ballistic Data for Aircraft Type Rockets—Continued

Size of rocket 11.75-inch

HEAD—Mark and mod. 
Length (in.)______
Diameter tin .)____
Weight (lb)-----------
Weight of fiUer (Ib)-

MOTOR—Mark and mod-_-
Length (in.)___________
Diameter (in.)_______
Weight (lb)_ ~ i ________
Model of propellant-/-__ i
Weight of propellant (lb)

FUZE—type, mark and mod.

ROCKET (assembled): -
* Length, (in.)__________________

Weight (lb)----------------------*------
Velocity (max), (fps)___________
Temperature limits (° F .)_______
Burning time (static) (sec)__
Burning time (effective) (sec)___
fiurn.out point (ft from launcher)

v

Mk 2 Mod 0 afid 1 . ...................
46.66 ______ 2________
11.75_____ 2___________  _ _ 11.75--...........................

‘ 590.0-x, ____ _____________ 590.0___________ ___________
150 T N T ,______ \  '

Mk 1 Mods_______  __ Mk 1 M ods.:...............................
82.0......... ........... ................... 82.0 _ '
lf .7 5 -____ ________ »._______ 11.75--.
665.0.............  1_____ _____ 695.6
Mk 19 Mod-0_____ ________ Mk 19 Mod 0 -
145.8....... ............... ................. ”145.8-

NOSE-.........................t _______ NOSEi__ _

BASE__......................... ....... BASE-. __
Three:

Mk 157 Mod 2*-
or '

Mk 163 Mod 0— ____ _____ ’J ' '

126.0x_______  * -119.0--.......................... ...............
1255.0--..........._........................... 1283.0- ______ .______ j ____
810.................................................. 830______
-2 0  to 120...............  - . I , - - ’ -2 0  to 120_.
1.43 to 0.73____________  - _ 1.43 to 0 .7 3 -5
1.24 to 0.8.......... 1.24 to 0.8

M k 3 M o d 2 . 
44.0.
11.75.
590.0
None.

Mk 1 Mods.
82 ,q.
11.75.
695.0
Mk 19 Mod 0.

* 145.8.

NOSE. 
None.
BASE.

None.

V
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" Section II. TIME AND IMPACT FUZES FOR AIRCRAFT TYPE 
ROCKETS

73. General
a. Characteristics. See paragraph 9.
b. Arming. 'See paragraph 496.
c. Precautions. See paragraph 49c.

74. Fuze,. Rocket, Nose, MK 149 Mod 0
a. General. This is an- air-arming, impact-operated fuze for 

forward-firing aircraft rockets. It is detonator safe and func
tions with superQuick action on impact with ground, water, or 
plate. It requires the use of an arming wire.

b. Description. This fuze (fig. 70) is streamlined and has a 
spring-loaded protective cap which protects the propeller and 
seals the ;fuze against the weather. The cap is held in position 
b,y a spljt clamp which, in turn, is held together by a collar and 
pin through which the safety wire* and arming wire are assem
bled. The mechanism of the fuze is similar to that of other 
AIR fu2es described above except tha t the detonator shutter is 
held in the safe position by a locking pin controlled by a setback 
pe let. . Thus the -detonator cannot move to the armed position 
ufitil acceleration stops, even if the firing pin has been retracted 
by propeller action. Arming distance in the 5.0-inch rocket AR 
varies*from 275 to 600 feet; in the 5.0-inch high-velocity rocket, 
it varies from 650’to 1,4.00 feet.

c. F uzing.
(1) Remove fuze from packing and inspect to insure that 

it is free from serious corrosion or dents and that the 
threads are clean. If 'slight, corrosion is present,. work 
clamp back and forth So that it slides freely on fuze 
body and cap. If the fuze is more than slightly cor
roded, discard it.

(2) Remove shipping plug from rocket and inspect fuze-seat 
to insure that threads are clean, the auxiliary booster' 
(Mk 3 Mod 1) is in place, and that there is no foreign 
matter present or other evidence of unserviceablity. ;

(3) Screw fuze into fuze seat and tighten securely.
(4) After rocket is placed in launcher, turn clamp so that 

the safety wire is alined with launcher arming 
mechanism.

(5) Thread arming wire through second hole in clamp pin 
and collar.

(6) Attach arming wire to launcher aiming mechanism.
• Pull wire through clamp pin so as to take up all slack 

but not to p’ace any strain on-the wire.
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(7) Place one Fahnestock clip on the .wire against the collar. 
, (8) Cut off excess wire and remove all .kinks and burs.

(9) Remove safety wire from.clamp pin.
d. Unfuzing. If the rocket is not used, first replace the safety

wire in the -clamp pin; then the arming wire may be removed. 
The pocket may be removed from the launcher and unfuzed. All 
components should be returned to ,their original conditions- and 
packings. _

75. Fuze, Rocket, Nose, MK 155 Mod 0
This fuze differs .from the Mk 149 (par. 74) only in that it is 

provided with a tetryl-filled burster tube assembly instead of a 
booster.

76. F^ze, Rocket, B^se, MK 157 /VJod 2 t
q. The base fuze Mk 157 Mod 2, of which the Mk 159 series 

fuzes- (fig. 71) are modifications, is a detonator-safe 0.‘02 second- 
delay base detonating fuze. I t  is essentially the base fuze Mk 157 
Mod 0 in which material for the fuze body has been changed 
for increased strength, and the number of threads between' the 
fuze and the fuze adapter has been doubled.

Note. The >Mk 157 Mod O is no longer considered safe.
Provision is made so that a projecfile-type gas check ring or 
gasket, (fig. 71 which pertains to the fuze Mk 159) is used to 
seal, the motor gases from the explosive filler. The joint between 
the fuze and base of the head is calked at-the time the fuze is 
assembled to the rocket. The-fuze weighs approximately 3 pounds.

6. The explosive components are—
(1) Delay detonator—housed in shutter.
(2) Lead-in—housed i^lead7in disk.
(3) Booster—approximately^ 12 grams (0.42 oz.) tetryl— 

housed in magazine.
c. The fuze head screws into the base of the rocket head. The 

projectile-type gas check and a rubber gasket make a- gastight 
seal in the body between the rocket motor and the interior of the 
rocket head. The rear end of the fuze (the exterior surface “of 
the plug) is exposed to the front end of the rocket motor. The 
fuze body extends into a .cavity in the fuze seat liner in the 
interior of the rocket head.

d. This fuze is armed by gas pressure from the motor at the 
■time of firing. The head of the fuze contains a gas pressure 
chamber located between the diaphragm and the closing plug. 
The fuze arms in two stages as follows:

(1) Through a small orifice in the inlet screw, gases from 
the rocket motor slowly enter the pressure chamber in
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the head of .the fuze. 'Debris frOm the rocket motor is’ 
filtered out by the inlet screen. When the pressure in 
the .chamber has reached a value of approximately 
300 psi, which is delayed by the small orifice in-the inlet 
screw until approximately half the burning time is 
consumed, the diaphragm collapses, forcing the arming 
plunger down and shearing the’ shear’ wire which holds 
the plunger in place. Movement of the plunger releases 
the locking ball, which, in the unarmed condition, locks 
the firing pin body m  place, and allows the latter to 
move toward the rear under the force* of the firing pin 
spring and the inertia of the firiiig pin body due to 
acceleration. .The firing pin, attached to-the firing pin 
body by a lock wire, thus is withdrawn from the delay
detonator shutter which it normally locks in the safe 
position.

’(2) When the rocket accelerates, the inertia of the shutter 
forces it'back against the firing pin guide, compressing- 
the shutter spring and engaging the shutter locking pin 
in a hole in the firing pin guide. About midway-during 
acceleration, the firing pin is withdrawn from the shut
ter, but the shutter, held by the shutter locking pin, 
remains locked in the safe position. When acceleration 
is over, the shutter spring forces the shutter forward 
against the lead-in disk,, disengaging the shutter' lock
ing pin from the hole in the firing pin guide. The” 
shutter spring then swings the shutter info the armed 
position (delay detonator in line with the firing pin and 
the lead-in), where it is locked by the detent.

e. The fuze fires by inertia of the firipg pin-body driving the 
firing pin forward against the delay detonator on impact. After 
striking the primer in the delay detonator, the firing pin tele
scopes back into the'firing pin body, shearing the lock wire. The 
fuze has a fixed delay of 0,02 second, in addition to which there 
is a slight delay in firing, inherent in the'forward motion of the 
firing'pin body and firing pin on impact. The delay detonator 
initiates the tetryl lead-in and tetryl booster. This action dirjectly 
detonates the auxiliary booster beneath the fuze and* the main 
filler of the rocket.

f . The safety features of the fuze are—
(1) This fuze, is detonator safe. In the unarmed position, 

the detonator is out of alinement with, the explosive 
train. .Should the■ detonator function prematurely, the 
force of the detonator will be dissipated upward through 
a  hole in the firing pin guide and away from the explosive 
components.
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(2) Due to the delay in admission of. gas from the rocket 
motor to the pressure chamber, the first stage in arming 
does not occur instantaneously after, ignition of the 
motor. Total arming is not accomplished until accele
ration has ceased. The burning distance, and therefore 
the arming distance, will vary with the temperature.

(3) The lightweight aluminum arming plunger and the shear 
wire make the fuze in a full weight projectile safe from 
arming by accidental dropping from heights up to at 
least 40 feet.

g. The fuze is shipped installed in the base of the 11.75-inch 
rocket head. No safety wire is needed and no preparations are 
required to ready the fuze for use. In this respect, this fuze is 
comparable to a projectile base fuze. The shipping cover over 
the base of the head protects the exposed end of the fuze. This 
cover should be kept in place until the round is to be assembled, 
and should be replaced promptly if the round is disassembled. 
Before assembling the rocket motor-onto the rocket head, check 
that the fuze is tight in place in the ba:se of the head, and that 
the fuze inlet screen has not become dirty so as to clog the orifice.

h. In disposal of the head, in cash of a motor failure or firing 
which does not result in a detonation, extreme care should be 
exercised. The fuze should be removed from an unexploded head 
only by qualified bomb disposal personnel. There is no way to 
determine by examination whether or not the fuze is armed.

Figure 71. Fuze, rocket, base, MK 159 Mod 1— exterior view and section 
showing gas check gaskets.
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If it is armed, the fuze will fire i f  the head is droppted on its-nose 
or jarred so as to permit the'-firing pin to strike the primer-in 
the delay detonator.
4. The following servicing -precautions should be observed:

(1) No lubricants or preservatives of any kind may be used 
on this fuze.

(2) No disassembly of this fuze is authorized.'' '
(3) Reports of malfunctioning or any difficulties encoun

tered with this fuze should be reporte'd to 'the chief of 
the technical service concerned. The report should con
tain the lot number and the other markings of the fuze, 
as well as the complete detailed history of its failure 
to function (par. 2).

j. Fuzes will be shipped assembled with the rocket heads and 
protected by a shipping cover which is secured to- the -adapter 
ring by machine screws- The fuze is stamped with mark (Mk), 
modification (Mod), and lot number, the date of loading, and the 
loader’s name or initials.

77. Fuze, Rocket, Base, MK 159 Mod 0 and 1

a. The Mk 159 series fuzes are modifications of the detonator
safe Mk 157 series to fulfill requirements for the high-velocity 
fin-established rocket with 5-inch head and 5-inch motor. The 
Mk 159 series incorporates a 0.0145-inch gas inlet orifice, a 
0.064-inch diameter shear wire, a grooved gas inlet washer 
instead of a screen, arming at between 325 and 375 *psi, and a 
0.015-second delay. The fuze Mk 159 Mod 1 (fig: 71) has a flange 
head diameter of 3.2 inches, a length of 5.813 ifiches, 'and a 
projectile-type gas' check is used. The Mk 159 Mod 0 is sealed 
in the rocket head by a copper gasket-under the fuze head flange.
b. The fuze Mk 159'Mod 1 is-used in the 5.0-inch general pur

pose fin-stabilized rockets (par. 66). Just prior to assembly of 
a round on-aircraft, a nose fuze Mk 149 usually is installed in 
the head. The Mk 149 can be set, “instantaneous” or “eafe.” 
Thus, the round is provided at the time of firing with instan
taneous or b;015-second delay action. The fuze Mk 149 Mod 1 
arms and functions in an identical manner with the Mk 157 series 
and usually is used with rockets which are fired against light 
fortifications, tanks, locomotives, and simjlar targets,

78. Fuze, Rocket, Base, MK 163 Mod 0 and 1

This fuze (fig. 72) is a modification of the Mk 157 Mod 2 (par. 
76). It has essentially the* same functioning mechanism and 
provision for projectile-type gas checking as the Mk 157 Mod-2,
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except that performance on heavy oblique impacts has been 
improved by certain internal modifications. The gap between 
the detonator and lead-in is reduced from 0.058 inch to 0.025 inch 
giving greater assurance of high order detonation of the rocket. 
The* over-all length of the Mk 163 Mod 0 -is 6.143 inches as com
pared- with 5.813 inches for the Mk 159 Mod 1. When the inlet 
screefi Was replaced by a filter formed by compressed wire mesh 
and the inlet orifice and shear wire were replaced by those of the 
Mk 159 Mod 1, the fuze'was designated Mk 163 Mod 1. These 
Changes increased the arming pressure from 310 to 375 pounds 
and the arming delay. The Mk 163 Mod 0 and Mod 1 are used 
in the 11.75-inch fin-stabilized aircraft rocket which has three 
baste fuzes (par. 70). The 11.75-inch rocket is used against 
shipping and heavy fortifications. The Mk 163 fuze has an 
0.02-second delay and is detonator safe.

79. Fuze, Rocket, Base, MK 164 Mod 0
This fuze (fig. 73) is essentially the same as the Mk 159 Mod 1 

(par. 77) except certain internal modifications. The provision 
for projectile-type gas checking is similar. The gap between the 
detonator and lead-in is reduced from 0.058 inch to 0.025 inch 
for greater assurance of high order functioning. The Mk 164
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Mod 0  has a mesh filter covered by a. plain flat washer. I t  is used, 
in 5.0-inch aircraft rockets. To provide for either instantaneous 
or 0.015-seco‘nd delay action, an Mk 149' nose fuze which can 
be fired “instantaneous” or “safe” is assembled in the nose of the 
rocket head. The round which uses the Mk 164 Mod O fuze is 
used against tanks, locomotives, and gun emplacements. Func
tioning, arming, and performance on impact are the saipe a,s 
those of the detonator-safe, Mk 163 Mod 0.

80. Fuze, Rocket, Base, MK 165 Mod 0
This fuze (fig. 74) is a modification of Mk 157 Mod 0 (par. 76).

The functioning mechanism is essentially the same except that it 
contains the improved shutter and lead-in, and shutter lock as
sembly as in the Mk 163 Mod 0. The fuze head and fuze-to- 
motor adapter are made in one piece to improve the seal between 
the rocket motor and interior of the rocket head. The Mk 165 
Mod 0 is used in the 5.0-inch aircraft rocket (par. 66) which nor
mally is fired with an Mk 149 fidse fuze in the head to permit 
either instantaneous or 0.02-second delay action, or with-the VT 
fuze. The round is used against personnel and light targets. 
Arming, functioning on impact and detonator-safety of the Mk 
165 Mod O are the same as the Mk 164 Mod 0.
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Figure 7k. Fuze, rocket, base, MK 165 Mod 0.

Section III. VT FUZES FOR AIRCRAFT TYPE ROCKETS

81. General

•For general description of VT fuzes,-see paragraph 9.

82. Fuze, Rocket, VT, M 403

a. General. The VT fuze M403 (Army) or Mk 172 Mod 0 
(Navy) (figs. 75 and 76) is a proximity fuze Used for plane-to- 
ground firing of the 5.0-inch AR and 5X)-ihch HVAR rockets. 
This fuze is, in effect, an automatically set time fuze. Without 
’any field adjustment, it functions automatically' due to the prox
imity of the target, rather' than by impact or time action, thereby 
causing an air burst to occur at a height determined by the fuze 
mechanism. Normally, functioning occurs at distances between 
10 and 40 feet from the target (fig. 77), causing greatest lethal 
fragmentation against personnel- without top cover, such as men 
in foxholes and slit trenches, and gun crews on shipboard. This 
fuze requires a special deep cavitized rocket head, as available in 
the 5.0-inch Mk 1 Mod 1 rocket head for use with the 5.0-ipch 
aircraft rocket and in the 5.0-inch Mk 6 Mod 4 rocket head, for 

- use with the 5.0-inch high-velocity aircraft rocket.
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0. Characteristics. The M403 VT fuze may be used either 
day o r night and is not affected by clouds, fog, show, or .light’ 
rain. Normal fuze operation may be expected over the entire 
temperature range specified for the rockets.

(1) Safety and arming. Both' mechanical and electrical 
safety measures (fig. 78) are embodied in the VT fuze 
M403. Sofety is provided by—

(a) An interrupted explosive train, which is safe against 
dropping and rough, handling after the arming wire' 
has been withdrawn, and until the train  is alined at 
completion of acceleration through the combined effect 
of acceleration and air travel.

(ft) An electrical delay system, initiated upon completion 
of acceleration and closure of fuze firing circuit, which 
provides detonator safety for an additional period 
(normally 0.6 to 1.2 seconds).

(c) A setback weight in the gear mechanism, operation 
of which requires approximately *300 feet of air-travel 
under a minimum acceleration of lOg. The setback 
weight, actuated under proper acceleration, allows the 
arming shaft to rotate. If this air travel occurs with
out the required acceleration, the fuze, will’become a 
'dud upon subsequent normal firing. Safety 4s not 
impaired.

(2) Visible indications of mechanical safety. Various visible 
indications which will attest the 'mechanical safety of 
the VT fuze M403 are—

(а) The presence of a car seal installed at the loading 
plant, to insure that the arming vane has not been 
rotated or tampered with subsequent to loading and 
prior to use.

(б) A vane locking pin held in place by the arming wire 
until the moment of firing.

(c) A safety pin inserted alongside the booster cup indi
cates safe position of the detonator rotor (fig. 78). 
The pin extends through the tetryl lead plate and into 
the rotor. Since a failure of the arming shaft re
straining devices would allow tlie spring-loaded shaft 
to turn into the armed position^ the safety pin should 
be removed and reinserted and removed again, as 
instructions on the safety pin tag indicate. ( I f  safety 
,pin cannot be reinserted easily, reject and destroy the 
fuze.)

(3) ‘ Burst height. The burst height of the VT fuze M403 in
the 5.0-inch rocket varies with dive angle and terrain
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Figure 75. Fuze, rocket, VT, MJt 03.



Figure 76. 5.0-inch aircraft rocket with y T  fuze MJfOS.
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Figure, 79. Effect of variation of burst height on range dispersion with 
20-degree dive angle.

■w

/

Figure 80. Effect of variation o f burst height on.rtinge dispersion with 
■60-degree dive angle.
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A< characteristics; as -a. result of ' a  manufacturing toler- ? 

ances, there will be some variation’ in b u ts t height be'- 
tween different fuzes for fixed divp, angle, arid terrain 
condition's.

(a) The variation of average burst height with dive angle" 
is shown graphically in figure 77. This curve is for 
approach to average terrain. ■*

(&) Soil conditions will .cause deviations from values o f, 
average height plotted" in figure 77. Burst heights 
will be increased for a given angle over wet soil, metal 
fragments or water,- and will be decreased on approach 
to dry soil. As an example,, at 30°, burst height may 
average 20 feet over dry soil and 60 feet over wet 

t soil or, ground littered with metal .fragment^.

(c) Terrain irregularities,, such as trees, crests, streams, 
and material objects.normally will cause fuze function 
at slightly greater heights than would occur over uni
form terrain. Irregularities in terrain will pause 
unpredictable burst heights at lo'w angles of {approach. 

(4) Range dispersion. .Figures 79 and 80 illustrate the 
manner in which burst height and approach angle affect 
range dispersion, dispersion is small at approach angles
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Figure 82. Minimum release range—region of arming.

Figure 83. Minimum release range at various motor temperatures and air 
speeds.
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greater, than 30° bu t incteases considerably .at angles 
below 30°.

(5) Leading the target. Leading the target is -a'method of 
aiming a rocket ahead of the target so that it is directly 
over the target when it functions (figs. 79,'80, and 81). 
The correct distance to leaci a target (aiming correct 
tion-), in order to place the most fragments on it is shown 
graphically in figure 81.

(6) Angle of approach. It isz recommended that, the dive 
angle be as steep as .practicable, .preferably above 30°’,■ 
when using theV T fuze M403.

(7) Reliability. Approximately 85 percent of the VT fuzes 
M403 may be expected to -function effectively at the 
target.

(8) Malfunctions. The 15 percent malfunctions occurring in 
the use Of-the fuze may be due" to—

(a) “Early” function—Detonation after arming has been 
completed but prior to approach to the target or other 
object.

(b) ' Dud—A failfire to function. ,VT fuze duds will be
partially compensated for by operation of the base 
fuze in the rocket head.

(9) Minimum release range. An electrical delay is incor
porated in this fuze, of such value that the earliest pos
sible “early” function (as defined above), will occur 
with enough separation between the rocket and plane to 
present no hazard to the plane or pilot. Minimum 
release range is defined as the minimum distance, be
tween plane and ground target at the instant of rocket 
release, required to insure that over-all (mechanical 
arid electrical) arming is completed before arrival -of 
the rocket at the target (fig. 82)., The minimum release 
range will vary with -plane speed and rocket tempera
ture, and is shown .graphically fo r’ the 5.0-inch AR in 
figure 83. The-.minimum release range when firing VT 
fuzed 5.0-inch H'VAR should never be less than approxi
mately 1,000 yards.

83. Use and care of VT Fuze M403

a. Assembly of VT F uze to Rocket.
(1) .Remove the fuze from its container and inspect for 

broken seal or defects, such as bent arming vanq, loose 
parts, dents, etc.,

(2) Inspect the rocket assembly. See that the fuze well 
is free of dirt, rust, or other foreign material. See that
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the head, motor, and. fins are tight.' Do not use rockets 
with bent or damaged fins.

(3) Remove the rear safety pin from the booster cup (refer 
to instruction ta g ), and check to see that the pin is not 
bent or sheared. Reinsert the-safety pin to check the 
unarmed position of the interrupter rotor. If the safety 
pin does not insert easily, reject the fuze and destroy it. 
Remove the safety pin again and retain it, since in case 
the round is to be disassembled, the pin will be required.

(4) Install the fuze wrench-tight in the nose cavity of the.
rocket head, using the T4 special wrench (fig. 84) 
packed in each box of fuzes. x

(5) Remove the seal wire from the vane locking pin. If it is 
necessary to realine the vane locking pin to  insert the 
arming wire properly with respect to the launcher,

Figure 84. Wrench, fuze, T4.

remove the cotter pin from the vane locking pin and in- 
, stall the locking pin in any one of four holes on the nose 

ring of the fuze.
(6) Install the arming wire through the hole from which the 

seal wire was removed (the hole inside, nearest the 
arming vane, fig. 85). Pull the arming wire through 
the hole until it extends 3 -to 4 inches, beyond the fuze; 
then remove the cotter pin from’the vane locking pin, 
allowing wire to hold the vane locking pin in place.
Caution: Do not use Fahnestock clips with these fuzes.

b. Disassembly P rocedure. If use of the fuzed rocket is not 
likely for 48 hours, the fuze should be removed as follows:

(1) Replace the cotter pin in the hole nearest the head of 
the vane locking pin. If necessary, press in on the head

139



of the vane locking pin to expose the hole. Remove the 
arming wire.

(2) Remove the fuze from the rocket head, using the special 
wrench T4 (fig. 84). An unarmed fuze cannot fire and. 
is entirely safe to handle and remove from rockets.

(3) Replace the safety pin in the booster cup. If the pin 
cannot be inserted easily, destroy the fuze.

(4) Replace the fuze in its shipping can and seal the lid of 
the can with friction tape.

CAR SEAL 

SEAL WIRE 
COTTER PIN

ARMING WIRE HOltG

vane’ locking
PIN

RA J>D S8764A

{ COTTER
(  PIN RING

ARMING; VANE

Figure 85. Fuze, rocket, M403—vane locking pin, seal wire with car seal, and 
cotter pin, in place as shipped in container.
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c. Storage and Handling.
(1) Packaged .fuzes. Fuzes may be stored for extended 

periods of time and are not affected adversely by tem
peratures between 40° and 140° F. when in the original 
containers and, if unopened.

(2) Unpackaged fuzes. Exposure to high humidity atmos
phere tends to deteriorate unpackaged fuzes. Fuzes 
should be unpacked only in quantity sufficient to meet 
the immediate need. Fuzes which are not to be used 
within 48 hours should be returned to storage, repacked 
in their original containers with the lids taped securely.
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Such- fuzes should be used first, before' opening 'sealed 
containers.

(3) Handling. VT fuZes M403, as originally packed, may 
be subjected to .the same handling as othei; fuzes. Drop
ping normally will not damage a packaged fuze, but 
dropping may damage an unpackaged fuze. Rough or 
abusive handling of the fuzes may tend to increase 
malfunctions but will not decrease the safety of the fuze. 
Damaged fuzes should be destroyed.

d. Destruction of VT F uzes. See paragraph 93.
e. Dud Disposal.

(1) VT fuze M403 will not fire unless the vane is turning 
rapidly (2,000 rpm or more), even though the fuze is 
armed. An armed VT fuze M403 which has been dam
aged while the vjme was turning a t high speed is dan-

/ gerous and should not be handled until a t least 60 
minutes have elapsed with the vane at rest. Before the 
expiration of 60 minutes, the fuze may be sensitive to 
shock, ja r, or approach.

(2) Dud disposal should-be accomplished by authorized bomb 
disposal personnel. I t  should never be attempted by 
unauthorized personnel.

/. Packing ,and Marking. VT fuzes M403 are packed in  her
metically sealed cajns. Nine such cans are packed per wooden 
box. A special fuze wrench js packed in each box to be .used in 
assembly and disassembly of the fuze to the rocket head.

(1) Packing data.

Fuze w eigh t------------- ----------------------------------- ------4.5 lb
Over-all diameter of fu p e ________________________3.4 in.
Over-all length of fuzej----------------- ■.---------------------10.4 in.
Length of fuze extending beyond fuze well----------- 5.0 in.
Number of fuzes in $ --------------------------------------9
Weight of b o x --------- 1---------------------------------------- 77 lb
Dimensions of box --------------------------------------- 14 x 152%2 x 1 5 ^  in.
Volume of b o x _____ I___________________________2 cu-ft

(2) Packaging-. Fuzes are supported within their respective 
metal containers (fig. 86) by rubber, plastic, and metal 
mountings. These mountings should be removed from 
the fuze’before assembling it to a rocket projectile. .

(3) Marking. '
(a) Each packing box (fig. 87) is stamped with complete 

nomenclature, number -of fuzes, lot number, date 
loaded, weight, cubage, and shipping data.
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(&) Each fuze and container is stamped with complete 
nomenclature, lot number, and date of loading. In
struction tags are attached to the vane locking cotter 
pin, the sealing wire, and the safety pin through the 
booster cup.

Figure 86. Fuze, VT, M.403—with container and interior container mountings.
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Figure 87. Packing box for VT fuze MiOS.
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SOLID ROCKET PROPELLANTS
A

84. General

In order to. utilize the principle described in paragraph 3, it is 
'necessary to provide a gas-forming medium in the rocket motor; 
This* medium js called the propellant. In large rockets it usually 
.consists of a f-uel such as alcohol and an oxidant such as liquid 
oxygen. These are burned in a reaction chamber to produce the 
gaseous products.* This type of propellant is called liquid pro
pellant. I t  is not used in combat rockets of the ordinary military 
type. Rockets treated in this manual are of the ordinary military 
type, which employ a solid gas-producing medium called, solid 
propellant. In this type the fuel and the oxidizer are embodied 
in one chemical compound or several .compounds which cap. be 
'mixed and formbd into a single propellant element called a  grain.

85; Types

There are two types of solid propellants used in standard mili
tary rockets, solvent and nonsolvent. Both types consist essen
tially of nitrocellulose and nitroglycerin both of which arte fuel 
and oxidizers. Other materials are adde'd td impart physical and 
chemical, properties required to insure the desired performance, 
cHemjcal stability, and durability. Examples of the percentage' 
comppsition of the two types are—

Solven t

Nitrocellulose___________________________  54.60
N itroglycerin_____ i—i-------------- --------------  35.50
Dinitrotoldene__________________________
Ethyl x en tra lite --------- :_________________ 0.90

Carbon b lack ________________=----------------  1.20
Potassium perchlorate*----- - ----------r -------s__ 7.80
Potassium sulphate______________________
Candilla w a x _ _________________________

Nonso lven t

56.50
28.00
11.00,
, 4.50

ioo.oo
0.50 (Added)

1.50 (Added)
0.08 (Added)

100.00

♦ Containing 0.5 percent added magnesium oxide and 0.5 percent magnesium stearate.
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86. -Solvent Propel fants
fl,. General. When1 the thickness of the powcfer web is large, 

difficulty is encountered in removing, the solvent Completely from 
the powder. However, the powder manufacturing process is 
readily- adaptable to producing powder of small web, that is, up 
to 6.30 inch. Therefore,' solvent propellants are used when the* 
desired size of grain is, small. The propellant charge for the 
'2.36-inch rocket consists of 5 single-perforated grains (fig. 88) 
in the form of hollow sticks having a nominal length of 4.75 
inches, an outside diameter of three-eighths inch, and a web thick
ness of 0.140 .inch.

6. Process' op Manufacture. This type of powder is made by 
the* standard process for piaking double-base artillery powders. 
The process is outlined as follows:

(1) Water wet nitrocellulose is treated ,with alcohol to dis
place the water.

(2) ' Excess alcphol is removed in a hydraulic press.
, (3) Alcohol wet nitrocellulose cake is loosely broken, apart

and placed in a bowl-type mechanically driven pre-mixer.,
(4) Nitroglycerin dissolved in acetone is added to the, nitro

cellulose and mixed.
(5) The pre-mix then is placed in a sigma-blade dough-type 

mixer and the remaining constituents added and mixed 
thoroughly.

(6) The mixed material is then blocked and hydraulically 
forced through screens.

(7) The screened material then is blocked and forced through 
dies to form a perforated strand which is cut to tlie 
.•approximate desired length.

(8) The cut sticks then are subjected to heated a ir currents 
to remove volatile solvents.- During this drying, the 
diameter of the grains shrinks approximately 20 percent 
to the desired dimension.

87. Solventless Propelfants
a. General. When it is-desired to provide a propellant larger 

than those which can be produced by the solvent process, a sol- 
ventless process is used, thus eliminating the meed for removing 
a solvent. An 'example of this type .(fig. 89) is the graip for 
certain models of 4.5-inch- rockets. The charge which consists 
of 7 - single-perforated, grains 13.6 inches in length and 1.37-inch 
outside diameter, -weighs 7.7 pounds, and has a web thickness of 
0.56 inch.

b. Process of. Manufacture. The solventless process consists 
of the following steps:
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(1) Add nitroglycerin to-a water'slurry pf-nitrocellulose and 
mix.

(2) ‘ Dinitrotoluene and ethyl centralite, are mixed in* and
then the bulk pf the excess water is .removed by cen-

> trifuging.
(3) The resulting paste is pu t‘in cotton bags and subjected 

to heated ,air currents to reduce the moisture 'content.
(4) The Remaining constituents are blended with the partly' 

dried paste.
(5) The material then is passed several times between heated 

steel rolls resulting-in well-colloided dry sheets.
(6) The sheets are. cut into strips 5 inches wide which are 

wrapped spirally to fprm “carpet rolls.”
(7) The carpet rolls are placed ih a hydraulic press and the 

solventless strand isformed by extrusion.
(8) Strands Are cut to the desired grain lengths.

88. Large Rocket Propellent Grains

In' addition to the propellants which are made by the solvent 
and solventless methods, rocket propellent grains may be made 
by casting. This method is .suitable for making grains in excess 
of "6 inches in diameter. Casting methods are suitable for'rocket 
propellants containing a binder' which* also serves as fuel and 
oxidizing material. These propellants are called composite com
positions and contain no nitrocellulose or nitroglycerin.

89. Interior Ballistics

a. General. The flight of a rocket is determined by its size, 
shape, weight, mahner of launching, and thrust developed by the 
burning of the propellent/charge. The thrust (lb.), burning time 
-(sec), burning rate (inch per second), pressure (psi), initial 
temperature (° F ') of the propellant, and ratio of burning suf
face of the propellant to- the area of the nozzle orifice' are among 
the factors known p.s interior ballistics.

b. Burning Characteristics. Nitrocellulose powder, which in 
conjunction with ‘nitroglycerin is -used ^as rocket propellant, is 
suited particularly for that purpose because of its chemical com
position and its surface-burning property. When ignited, burn
ing, takes place over its expose(j surface a,nd progresses- in a 
directidn perpendicular to those surfaces. The burning time 
depends upon the chemical .composition of the propellant, the' 
initial temperature of the propellant, and* the surrounding, pres
sure. The burning rate increases with the increase of pressure 
and temperature. For example, with ah initial propellant tem-
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figure  88. Propellant for 2.36-inch rockets.
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Figure 89. Propellant for 4.5-inch rockets.
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perature of 70° F .f  the burning-r'aternay vary ’from 0.20 inch per 
second at atmosphere-pressure to 1.30 inches per'second at IjOOO. 
psi.pressure in a rqcket motor.

c. Grain Design.' Since the'burning rate of the powder'is a 
surface phenomenon, the pressure developed within the motor 
may be controlled by the design of the grains of propellent powder. 
For example, if perforated grains, as shown in figures 8.8 and 89, 
were coated on the outside with a very slow ’burning substance 
and the inside were ignited, the inside surface would increase as 
burning progressed, and pressure would mprease at an accelerated 
rate. This is known as progressive burning. If, on the other 
hand, the inside surface of the grain were' coated, the outside 
surface would decrease as burning progressed, and pressure would

1 increase at a decelerating rate. ' This is known as degressive- 
burning. If neither the inside nor the outside were coated, the 
decrease in burning area on the outside would be offset by the 
increase in burning 'area on the inside, ,and the burning area 
would „be constant. Thus, by grain design and by the use of 
coatings,- called inhibitors or deterrents, it is possible to control 
the burning surface of the grains to obtain the'desired burning 
tinie for the propellent charge, to "obtain high density of propel
lant loading, and to protect the motor walls from the effects of 
intense heat. Cellulpse acetate in a thin layer generally is iise$ 

i as an inhibitor in connection w ith star-perforated and cruciform 
(in cross section) grains in order,that the burning area may 
remain constant, thus giving the desired burning characteristics 
and- assuring true rocket flight and,motor protection.

d. K F actor. The ratio of the propellent burning surface tp 
’ the area of the rocket -orifice is known as the K factor, In order

to assure proper rocket action' it' is- important that this factoF'be 
controlled, and this is done as explained above. If the K factor 
should increase appreciably as.a result of voids or fissyres in the 
propellent grains, grain rupture, or orifice stoppage, sufficient 
excess pressure might develop in the motor to burst it.

I t . *  A

90. Rocket Testing

Static tests are made for the purpose of determining the burn
ing time, thrust, and chamber pressure of rocket motors. The 
burning and ignition characteristics' are determined from the 
thrust-time and pressure-time graphs obtained from indicating 
and recording equipment. Flight tests of rockets also ‘Are' made 
to determine velocity, range, an,d uniformity. Personnel and 
property should be protected from? motor bursts and erratic per
formance in all tests. ‘ ,
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CHAPTER 5

DESTRUCTION TO PREVENT ENEMY USE

91. General
a. Destruction of rockets described herein, when subject to 

capture or abandonment, will be undertaken by the using arm 
only when; in the judgment of the unit commander concerned, 
such action is necessary in accordance with orders of; or policy 
established by, the army commander.
b. The information which follows is for guidance only. The 

conditions under which destruction will be effected are command 
decisions and may vary in each case dependent upon a number of 
factors such as the tactical situation, security classification of the 
ammunition (AR 380—5), quantity and location of ammunition, 
facilities for accomplishing destruction, and time. In general, 
destruction of rockets can be accomplished most effectively by 
burning or detonation, or a combination of these. Selection of 
the particular method of destruction requires imagination and 
resourcefulness in utilization of* the facilities, at hand under the 
existing circumstances. Time usually is critical.

c. If destruction to prevent, enemy use is resorted to, rockets
and their components must be so badly damaged that they can
not be restored to usable condition in the combat zone. Equally 
important, the same essential parts on all rockets must be de
stroyed so that th’e' enemy cannot construct one complete rocket 
from several partly damaged rockets. <•
d. If destruction of rockets is directed, due consideration should 

be given to—
Xl) Accomplishment of the destruction in such a manner as 

to cause the greatest obstruction to enemy niovement 
and also prevent hazard to frjendly troops from frag
ments or uncontrolled flight of rockets.

(2) -Observance of appropriate safety precautions.

92. Destruction o f Rockets

In planning and accomplishing the destruction of rockets, due 
consideration should be given to their characteristics, noting par
ticularly that it is the reaction of the burning propellant in the 
motor assembled to the head, which projects the rocket in what-
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ever direction pointed at the time the- propellant is ignited., Thus, 
unless restrained as to direction,in. which pointed a t the time'of 
ignition, rockets may-be expected to be projectd in unpredictable 
flight. Hence, suitable cover-is important, not. only from frag*-, 
ments but also from the rocket itself. To .minimize or prevent 
such unpredictable flight, rockets to be destroyed should be pointed 
toward the enemy, or pointed downward—preferably in a trench 
or depression. Tho following methods, in order ,of -preference, 
are considered the most satisfactory for destruction of rockets 
to prevent enemy use: , j

a. Method No. 1—Burning. Stack rockets, either packed or 
unpacked, in piles pointing toward the enemy, or in-a trench or 
depression head downward. Lay inflammable materials such as1 
paper, rags, brush,, and wood on, and at the motor end of, the 
piles. Pour oil and gasolind over the piles. Sufficient, inflam
mable material must be used to insure a sufficiently hot fire to 
ignite the motor. Ignite .and take to .cover. The danger area’ 
will.vary considerably, dependent principally upon the size and. 
number of rockets and the manner jn  which they, are prepared 
for destruction. For example, if rockets are placed in a trench 
or depression- head downward and restrained to that position 
uhtil .the propellant burns, the danger area, will be limited to that 
of the fragments. Oil the other hand, if. thte rockets are stacked 
in the open it j s  possible that an occasional rocket may be pro
jected to its maximum range even though the majority may be 
expected to be destroyed in pjace. Hence, should destruction be 
contemplated in the vicinity of friendly troop areas, the maximum 
ranges for the particular rockets involved should be considered.

b. Method No. 2—Demolition. More complete destruction 
will be accomplished if the rockets are removed from their pack
ings and piled—preferably in a trench or depression. Place TNT 
charges equally distributed throughout the pile at the fuze end 
of the rocket. Use approximately pound of TNT per 100 
pounds of rockets. If the rockets are to be destroyed “as packed,” 
use approximately 1 pound of TNT per 100 pounds of packages.

► Prime each charge of TNT for simultaneous detonation in ac
cordance with FM 5-25. If primed with safety fuse, light fuse 
and take covet; if arranged-for electrical ignition, take cover and 
,fire. For danger area, see a above.

93. Destruction of VT Fuzes

a. In the event that it becomes necessary to destroy classified 
VT fuzes to prevent enemy capture, they will be given as high 
a priority in order of, destruction as possible,-for security reasons. 
If possible, their destruction should be so complete that there

 



would beno residue'of afiy fuze parts or pertinent literature- that
1 would.be of any value to an enemy.

b. Unserviceable fuzes should be destroyed by one of the meth
ods given beloW in order of preference.

(1) Remove cover from steel shipping box of fuzes. Take' 
out one of the fuzes near^the center of the- box .and 
insert a 1-pound block of TNT or nitrostarch and 5 feet 
of safety fuze with nonelectric blasting cap attached. 
Replace the fuze removed and detonate the explosive 
block. Electric detonation also may be used, in which 
case all boxes .of fuzes should be prepared and detonated

• simultaneously. Suitable precautions' must be taken to 
prevent injury to personnel. Bangalore torpedo- Ml, 
shaped change M2A3, Or other suitable demolition equip
ment, can be used to advantage for destroying fuzes.

(2) Individual. cans' of fuzes may be disposed of’by dropping- 
them in permanent bodies of water at. locations where' 
water is over 15Q fathoms deep and a t ;least 10 miles

* from shore. Before disposal in this manner, all cans
containing fuzes must be punctured.

c. All instruction cards, pamphlets, manuals, bulletins, ammuni
tion-data cards, and Similar material, should be torji into pieces, 
soaked in gasoline and burned.
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A P P E N D IX

REFERENCES

1. Publications Indexes
'th e  following publications indexes, and lists of current. issue 

should be consulted frequently for the latest changes or revisions, 
of references given in this appendix and for" new publications 
relating to ammunition covered in this manual:

a. Index of administrative publications__ SR 31Q-20-5
b. Index of Army motion pictures and film

strips ___________________________ SR 110-1-1
c. Index of Army training publications—  SR '310-20-3
d. Index, of blank forms and' Army person

nel classification forms’ ____________SR 310-20-6
e. Index of Ordnance publications (Navy) OP 0
f. Index of technical manuals, technical

bulletins, and supply bu lle tins-------- SR 310-20-4
g. Introduction and index (supply catalog) ORD 1
h. - Military training a id s ---------------------- FM 21-8
i. Ordnance major items and combinations,

and pertinent publications-------------- SB 9-1 

2. Supply Catalogs
The following Department .of the Army Supply Catalogs per

tain to this ammunition:
a. Ammunition surveillance, testing, and

inspection equipment and suppjies —  ORD 6 SNL N-10
b. .Cleaners, preservatives, and lubricants,.

recoil fluids, special oils, and ^related 
maintenance m ateria ls_____________ORD 3 SNL K -l

c. General'tools and supplies for ordnance
ammunition com pany_______ k-------- ORD 10 SNL N - l7

d. Materials for renovating and packaging
of Group S ammunition and’ miscel
laneous ite m s________ x___•----------- ORD 11 S N L S -ll

e. Rockets, all types and components — ORD 11 SNL S-9
f. Special ammunition Surveillance, testing,

inspection, and renovation tools and
supplies__________________________ ORD 5 SNL P-11



3. Other Publications
The following publications contain information pertifient to this 

ammunition and associated equipment:
a. Ammunition.

Ammunition condition re p o r t_______ DO Form 517
Ammunition: G en era l________SB 9-AMM 1
Ammunition, g en era l_________ TM 9-1900
Ammunition identification code (AIC)_ SB -9-AMM 5
Ammunition inspection guide's__TM 9-1904
Ammunition:- Net-prices -------------ORD 5-3-6

, ' Ammunition renovation s_______TM 9-1905
l Ammunition! Restricted o r suspended - TB 9-AMM 2

Ammuhitiop: Surveillance' m anual__ •_ OFSB 3-20
Artillery'iammunition____ __________TM 9-1901
Ballistic data, performance of ammuni

tion ____________________________TM 9-1907
Explosives and demolitions - ________ FM ‘5-25.
Fuzes for rockets and projector charge. OP 1017 (Navy)
Inspection of ordnance materiel 2.____ TM -9-1.100
Military, explosives 1.________________TM 9-2900
Ordnance safety m an u al________ __ 00 Form 7224
Qualification in arms and ammunition 

training allow ances_ ____________AR 775-10,
Regulations for firing ammunition for 

training, target practice, and combat- SR 385-310-1
Rocket assem blies__________ a_._____ OP 1415 (Navy)
o  , n  ,. (SB 9-seriesSupply bulletins ----------------------------  ( S E

2.25-inch subcaliber rocket_________ £_ OP 1187 (Navy)
'3.5-inch rocket (3.25-inch m o to r )___ OP 1157" (Navy)
4.5-inch rocket ammunition_________ OP 1111 (Navy)
5.0-irich rocket .(5.0-inch motor}-____ OP 1239 (Navy)
11.75-inch rocket ammunition_______ OP 1227 (Navy)

b. Launchers.
(1) 2.36-inch:

Hand and rifle grenades, rocket,
AT, HE, 2.36-inch_____ ,_____ FM 23-30

2.36-inch rocket launchers M9,
M9A1, and M 18_ +._•___ ~_____ TM 9-294

(2) 3.25-inch:
Target rocket projector M l _____ TM 9-856

(3) 3.5-inch rocket* launcher M 20___ TM 9-297
(4) 4.5-inch:

4.5-inch,aircraft rocket m ateriel_ TM 9-395



t < •*
'4.5-inch multiple rocket launchers

T66 and T 66E 2__ ___________TM 9-,392.
4.5-inch rocket mater iel'f or ground

4.5-inch rocket launcher Mk 2 Mod
1 _____ _____________ "_2__ OP. 1127. (Navy)

,4.5-inch rocket launcher Mk 4 —  OP 1128 (Navy) 
4-5-inch rocket, launcher Mk 1.0

Mod O __ ___— . _______ r ___ OP 1202 (Navy)
. General.

Ammunition su p p ly _____ <-------------- FM 9-6
Ammunition: Restricted or suspended-. TB 9-AMM 2

. Ammunition: Supply within the Conti
nental United States-___________ J— SB- 9-r-AMM 6

Army marking directive-------- ----------- TM 38-414
Cleaning, preserving, sealing, an'd re

lated material's issued for ordnance ,
materiel _________________ TM .9-850

Decontamination____ ,______________TM 3-220
Defense against chemical a tta ck -------- FM 21-40
Dictionary of United States Army 
te rm s__________ - _________________TM 20-205
Firing tables (see SR 310-20-3) /
Graphical'firing ta b le s_________ ------TM 9-526
Instruction guide—Ordnance packag

ing and shipping (posts, camps, and
stations) _________________________TM 9-2854

Manual for the prediction of effective
rocket temperatures in aircraft
rockets _________________________ OP 1235* (Navy)

Military chemistry-and chemical agents TM 3-215 
Ordnance service in the field-------- -—  FM 9-5
Protection of Ordnance materiel in open

storage _________________________SB 9-47
R eports______________ :____________SB ,9—AMM 8
Safeguardingmilitary. inform ation----- AR 380-5
Safety:

Reports of (accidents, fires, and 
explosions)_____________ „----- SR 385-310-40

series.
Report of hazardous conditions in

volving military explosives or 
am m unition_________ ______ SR 385-15-1

Targets, target material, and training
course lay o u ts__ 5----------------------- > TM 9*—855



4. Firing Tables and R,ange Tables
' a. 2.^5-inCh Rockets. Firing data are published in- OP 1^55 

(Navy).
b. 2.36-inch Rockets. Usual fire control by’ launcher sights.

See also FT R2.36-B-1.
c. 3.25-inciT TArget Rocket. Range data and'diagrams are'

published in TM 9-856.
d. 3.5-inch Rockets, f ir in g  da*ta are' published in OP 1355 
’ ■ "(Navy).
£. 4.5-inch Rockets; F olding-fin Type. RT 4.5C-2..
/. 4.5-inch Rackets, Spin  Type. Graphical firing-table, T-2.
g. 4.5-inch. Rockets, Circular'-fin  Type (br) . Firing data

data are published in.OP 1111 (Navy).
h. 5^0-inch Rockets (ar and hvar). f ir in g  data are pub

lished in OP 1355 (Navy).
i. 7.2-inch Rockets. Firing data are published in> TM 9-396.

Note.' USAF operations analysts-^nd gunnery officers may obtain aircraft 
gun firing tables and aircraft rocket firing tables by submission of requisi
tion to the Commanding General, Aberdeen Proving Ground, Md., Atten
tion : Ballistic Research Laboratory.



INDEX

Paragraph Page

Accidents, field re p o rt------------------------------------------------------ 2 2
Aircraft type rockets. (See Rockets.)
Ariimunition identification code-----------------------------------  6 6
Armor plate, penetration___________ ________________  21 37

.Ballistic data (aircraft type rockets} (table I I ) ----------------------  119
Ballistics, interior, relation of propellant composition------- 89 146
Battery, checking (rocket ignition system) -------------------  13 21
Bqresafe fu z e______ :-------<-----------------------------------------  ' 9 9
Burning characteristics (interior ballistics)------ ,--------_— 89 146
Burning rate (propellent pow der)____________________  1-0 10
Burst height (VT fuzes) ____________________________  61, 82 85,130
Care, handling, and preservation:

Fuzes (VT) : •
Aircraft ty p e ___________>____________________. 9, 82 9,130
Ground ty p e ________________________________  9,61 9, 85

Rockets:
Aircraft type' (safety precautions) ---------------- 72 117
All types (prior to use) --------------------------------- 13 21

Chemical heads. (See Heads.)
Circuit cdntinuity tester,_________________________   14 24
Circuit continuity testing of rockets----------------------------  14 .24
Classification of‘fuzes:

Functioning ------------------------------------------------------  9 9
Location in the h ead _________   9 9

Classification of rockets:
Filler:

Chemical__________________________________ -- 5 6
High-explosive---------------------------------------------- 5 < 6
In e r t_______________________________________ 5 6

P urpose________________________________________ 5 6
U s e ________________________    5 ■ . 6

'Climatic effects (VT fuzes) ------------------------------,---------  61 85
Complete round. (See Round, complete.)

Bata:
Aircraft type rockets:

Complete round (table I) ----------------------------------------  118
Physical and'ballistic (table I I ) ------ ’-------------------- ,— 119

Ground type rockets :
2.36-inch _______________________________ .-----  19 36
3.25-inch________ ,--------- - ----------------------------- 35 44
3.5-inch:

Complete ro u n d _______ ,------------------------- — 38 46
HE, AT, M 28___ *________________ ____ 39 46

. Practice, M29----- ,--------------,--------•------------  40 48
Smojce, WP, T127E2____________________  40 48



* Paragraph Paga
4.5-inch:

Circular-fin t y p e ___ ______________________  44 53
Foldjng fin ty p e ___________________________ 43 t 52
Spin t y p e ___________________  45 62

7.2-inch _____________________________________   48 68
Data card __________________,_____________ ±___________' 6. 6
Destruction:

Disposal of duds (VT fuzes) ____________________ 62, 83 88,138
General discussion *________________ a___________,_____  91 .15.0
Rockets _____________________—________________T___ 92 150
VT fu z e s_________________________________________ 93 151

Duds:
Description and p recautions____ _______________ >___  17 34
Disposal of (VT fuzes) __________ >________________ 62, 83 88,138

Expendable launchers. (See Launchers.)
‘Explosive t r a i n ____ ___________________ ,___________.___  7 8

Fin assembly:
,2.36-inch ro c k e ts___________________________________ 19 .36
4.5,-inch ro c k e ts___________________________________  44 53

Fragmentation (2.36-inch rockets)*____ a  1____________ 21 37
Fuzes:

Arming _________________________ -________________ 49 46
Boresafe _______________________________*_________ 9 9

v C h arac te ris tics '_ _________________ ,________________ 9 9
* Classification:

Functioning __________________________________  9 9
Location in h e a d _____________ .__ *______ ___.__  9 9.

Destruction of VT fuzes ----- a____________________ 93 151
Dummy:

M6 _____________ <____________________________ 59 83-
M73 _________________________________________  59 83
M 405 '_____________ a _ _ _ - _____________________  59 «3

For a irc ra ft type rockets:
Base:

Mk-157 mod 2 _____________ ,______________ 76 124
Mk 159 mod 1 ____________________________ 77 127
Mk 163 mod 6  and 1 ______________________ 78 127
Mk 164 mod 0 ____________________________ 79 128‘
Mk.165 mod, 6 ____ ;_______________________  .80 129

Nose:
M403, V T ________________- _______________ 81. 130

»Mk 149 mod O ________________________x___ 74 122
Mk 155 hiod O ____________________________  75 ,124

For ground-type rockets:
BD:

M400 and M 401_____________________, ____ 19,50, 36,71
M404 ___________ a._______________________  51 74
T2015E2 _________________________________, 52 75

Functioning of VT .fu z e s __________________________ 9 9
Handling y T  fuzes ,____________ -----------------------------  83 138
Integral base fuzes  ______________________________ > 50 ' 71

158.



Paragraph
Nose type

Mk 137 mod 0, mod 1, or mod 2 (N av y )________ 44, 55
Mk 145 mod 1, 0.02 sec-delay_____ ____________  56
Mk 147 mod 0  and mod 1 ___________________  57

PD:
M4A2 pnd modifications_____________________ 43, 53
M81A1__ 1________________ ________ , _______ -45, ^4
M402 VT ______ T________ 2_______________  61

Grain design (interior ballistics)____ u.________________ 89
Grain manufacture:

Large grain propellant__________________________  87
Small grain propellant__________________________  86

Ground type rockets. (See Rockets.)
Handling. (See Care, handling, and preservation.)
Hangfires _____________________________________’____  17
Head:

Definition _____________________ r ___________*___  7*
Description:

Chemical ___________________ _____________  8
Fuze ty p e __ __________ ________ '_____ 4______  9
High-explosive__________•_______ ' ____________________ 3.___  8
High-explosive antitank _____________________  8
P rac tice________________<___________________  8 (

F01;:

Page

53,80 
83
83

‘52, 75'
62, 79 

'85
146

145
145

34

8

9
9
9
S
9

Aircraft type rockets'. (Refer tq par. on particular
rocket.)

Ground type rockets:
2.36-inch' rockets_____________.___________  19
3.5- inch rockets_________ ______________ 39
4.5- inch rockets: z

Circular-fin ty p e ________ _________ 1’__  44
Folding-fin ty p e ____________________  ,43
Spin type --------- r — .■--------------------- • 45

7.2-inch rockets ______________ •_________  4S
High-explosive heads. (See Heads.)

36.
46

53
52
62
66

-Identification:
Ammunition identification code_____________ ______ ■
Data c a rd ______ ,___________ ____________________
Lot number:

• G enera l_________________________ _______ *__
Navy ______________________________ _______

Marking __________________ -______________,_____
Model numbers and letters _______'_________________
Painting (colors) ______ _______ ,_______________ z_

Ignitefc: *
Description_____________________ _______________
For:

6‘
6

6
6
6
6
6

10

Aircraft type rockets--------.------------------------- .--  63
Ground type rockets:

2.36-inch rockets_ „______________________  19
3.25-inch rockets_ ____ .__________________ .35
3.5-inch rockets. •-____________________ ,___ 39

6

6
6
6
6
6

10

94

*36
44
46



r  . -gf t  ' Vv -

v  „ X  *' «*»

4.5-inch rockets:
. Paragraph

Circular-fin type ,___ xi.------j ________j___ 44
Folding-fin type ____________x_____<___  :43
Spin t y p e ________ ,-- - ---------, -------------  45

7.2-inch ro ck e ts___________________________ 47
Inspection of rockets prior to u s e _____________ •------------T 12
Integral base fuzes-________________________________,-----  50

fc factor (interior ballistics) ___________________________, 89
Kit, rocket, M 34_ _________________________________.____  68
Kit, tool, T 3 9 _________________________________________  69

Page

53 
■ 52

62
66
19
71

146
102
104

Launchers:
2.36-inch (MO, M9A1, and M 1 8 )____ _______________. 11
3.25-inch (target rocket projectors M l and M 1A 1)___  11
3.5- mch (M20) l ____ _______________ _________________  11
4.5- inch!

Expendable __________________________________  12
For folding fin rocke ts  '  _------------------ ,—  11
For shrouded fin rockets (N a v y )________________ 11
For spin type rockets (A rm y )__________________ 11

7.2-inch m u ltip le_____ ■_____________ .______________ 11
General d esc rip tio n _____________ ‘___ _____________-  11
Post __________________, ---------------- x--------------------x 11
Retrabtable je ttison ing_________■.___________________  11'
T -s lo t___ ________________________________________  11

Liquid propellant. (See Propellants.)'
Lot n u m b ers____ x___________ ._____________,___ '______  6

Markings: '
Rockets ____ <_________ :___________________________ -6
VT fuzes ________________________________________ 62, 83

Masonry p e n e tra tio n ----- ------- x----------------------------------21
M isfires_________ ’______ T ____________________■_ ;--------- 17 '
Modification (5.0-inch high-velocity a irc ra ft rocket (N avy)) 69
Motor: '

Definition _________________________v ------------>■--------  7
D escrip tion___ -_____________x--------------------------------  10
F or:

11'
11 
'11

19
11
11
IL
11
11
11
11
11

6

6 
88,138 

37 
8J 

104

'8
10

• A ircraft type rocket. (Refer tp paragraph on par
ticular rocket.)

Ground type rocket:
2^36-inch ro c k e ts -----------------------------------—  19
3.5- inch ro c k e ts___________________________  39
4.5- inch rockets:

Circular-fen t y p e ____________________   44
Folding-fin ty p e -----------------------------------  43
Spin t y p e ____________________________  45

7.2-inch ro c k e ts______ ix.__________________  47

36
46

53
52
62
66'

Nonsolvent propellants. (See Propellants.)

Packing:
3:5-inch -rockets 
«4.5-inch .rockets

__________________________ :___ _____ 41 50
_____ :_________ x_____ !_..x__ - _____ 44 53
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Rockets and’fuzes 
VT fuzes____ ____

Painting for identification__ x_________
Pascals law _________ ,__ r____________
Penetration by-rockets (2.36-inch, M6A5)
Precautions:

^Paragraph

__ 62, 83
6
4

21

Circuit continuity tester '____________________ 4 ____ r 14
Duds __________________________________________ jLJ
Firing:

F u z e s____ r ________________________________  49
Fuzes (VT) ________________________________ 61,81
Rockets:

\  All .ty p es____________________________ 15,16,‘ 17
Aircraft ty p e _________ __________________  72
Ground type. .(See Rockets.)

General precautions_____________________________  Ip
Handling and use of rockets_____ 1________________  16
Misfires,, hangfires, and duds >____________________  17
Safety ^aircraft type rockets) ________i___________  '-72
Storage ----------------------------------------------------------- 16

Preparation Tor firing: •
Aircraft type rockets----- --------------------------*-----------  71
Ground type rockets (see also R ockets)____ u_,------ •— 'J3

Preservation. ((See.Care, handling, and preservation.) 
Projector, rocket.. (See Target rocket projector.) • 
Propellants:

Description:

Page
35

88,138- 
$ 
3 

§7

■24
34

70
85, l?0

28, 30, 34 
117

28 
.30
34

117
30

116
21

Solid_____ x_____ ___________________________  84
Solvent ____________________________________  86
Solventless ___________■.________________--------  8?

For:.
A ircraft’type rockets (tables I and. I I ) ____________
Ground type rockdts:

'2.‘36-inch rockets-------------------------------------10,19
3.25-inch rockets;.--------------------- x_________ 10J 36
3.5- inch rocket----------------------------------------10, 39
4.5- inch rockets:

Circular-fin ty p e ____________________ 10, 44
Folding-fin type ------------------------------- > 10, 43
Spin type  ---------------------------------------- 10,45

‘7.2-inch’ rocket_ ,___________________ - ______  10
General discussion_______________ .-_ ____ ■____ ,_  84'
Interior ballistics -------------------------1 t -----------------  89
Manufacture:

Large rocket propellant g ra in s ________________ 88
Solvent propellants__________.--------- •_________  86
Solventless propellants.-------------------------- ■--------  87

Rocket te s tin g ________________________ ■-------------- 90
Types (so lid )__ ____________________,------------------  85

propelling charge:
Burning rates of propellent powder'------------------------  10

"Description_______ _______ , -------------------------------  10
(See also Propellants.)

Propulsion, p rincip le________________________________  4

144
145 “
145

118,119

10, 36
10,44
10, 46

10; 53
1'0, 52
10,62

10
144
146

146
145
145
149
144

10
10
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? Paragraph
£ Report of .acpidents - ------------------------------------------ 2

Ripple firing .(VT f u z e ) __ ,______________ £------------------ 61
Rocket' p en e tra tio n ------------- ------------------ ,----------------- —  21
Rocket p r in c ip le __ x----------------------------------..------ — 4
Rocket term inology---------------------------- rx__---------------------  3
Rockets:

A ircraft1 type:
Components comprising complete round (table I ) --------
D ata :

Complete round (table 1 ) -------- x------------------------ -
‘ Physical and ballistic ( ta b le 'IP ) ----- 1 —x---------------

Page.
2

85
37

3'
*2

Description:
,2 .25-inch__ ______________________________  64
3.5-inch' ______ __ ,------------------------<--------- 65
5.0-inch:

AR __1___ ___________________________  66
H V A R ________ _________________x— _ 67

11.75-inch _____________________ .— ■*.— — 70
Rocket k it M 3 4 ---------------- j. ------- -------------------  68

General d iscussion____________________________ 63
Modification. (5.0-inch HVAR) _------- ,----------------  69
Preparation for f i r in g ------------------------- ,-----------  71
Safety p recau tions------------------- - ---- ---------=------- ■ 72

'Classification ----------•------------------------------ ------------ .— 5
General 'd escrip tion_____ ,------------ .■—<— .----------------- 3

-G roundtype:
Description:

2.36-inch:
.General ______________________________  19
Rocket, HE, A T :

M 6A 3__ ________________------------- 23
M6A3C - l _______ „____________________ x 24
M6A3D _______________2.---------------  25
M6A3F ________ ’_x_______________ 26

118

118
119-

94
96

99

114
102 
' 94
164
116
117

6
2

M 6A 4____
M 6A 5____
'M 6A 6__ _

Rocket, practice:
M 7A 3____
M 7& 4____
M 7A 5____

'■ M7A6 __
M7A7 Z __

Rocket, smoke:
M 10A 1_________________■<___ - __ *_

>
33
32
31
30

29
M 10A 2 ____________________ 28
M 10A 4_______ ___________________ 27

■3.25-inch:
G e n e ra l______________________ t----------  . ‘35
Rocket, target, A A :

M2 ______________________- ____—- 37
M 2A 2___ - _____________________36

36

40 I
40
41
41
40
37
37

43-
43
43
43
43

43
41
41

44

44
44
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Solid .propellants. (See P ropellants.) 
Solvent propellants. (See P ropellants.)
SolventTess propellants. (See  P fopellants.)

Paragraph Page
’ 3.5-ifich: ‘

Gfeneral,*_ -  _ 38 46
Rocket:

HE,. AT, M28 _  _ _ . z-. 39 46
, Practice*, M29 •_ > _  _ __ ■_ •' 41 50

Smoke, T127E2- „ 40 48
4.5-inch:

Circular-fin type _ _ _ _ __ 44 53
D rill, M24 _ _ _ _ ___ 46 *66
Folding-fin ty p e : ■

High-explosive _ ____  _ _ ,43 52
Practice _  _ _ _ 43 52

General 42 50
Spin ty p e :

High-explosive _ ______ 45 62,
P ractice 45 62

7.2-inch:
Gas < _ _ _ _ _ 48 68
G e n e r a l_  _ 47 t, 66

Packing and m a rk in g :
2.36-inch _ _ '6 ,1 8 ' 6, 35
3.25-inch _ __ _ ■ ,  6/18 6, 35
3.5- inch ___ _ •   _ _ -
4.5- inch <■

. 6 ,18 ,41 6, 35, 50

Circular-fin type _ 1_ ___ _ .. “6,18, 44 6*, 35, 53
Folding-fin type _ _____ ■ 6,18 6, 35
Spin type _ _ _  _  _ _. < 6, 1'8 6,'35

*7.2-fnch __ — 6,18 6,^35
P ain ting  and stam ping or stenciling _____ _ 6 6

. Precautions in' f ir in g :
All .types ,  _ _ _ ___ _ .15,16,17 28, 30, 34
4.5-inch, circular-fin-type ____ 14, 43 24, 52

P repara tion  fo r f irin g : X
2.36-, 3.25-, 3.50-, 7.2-inch
4'.5-inch:

12 19

Circular-fin type _  ~ 44 53
Folding-fin type 43 52
Spin type _ _ 45 62

T estin g :
C ircuit continuity 14 24
S tatic  and flight _  _ . 90 149

Round, complete:
A irc ra ft type rockets (table () 118

.. Definition _ _ ___ _ 7 8
Explosive tra in  _ .
Ground type rockets. (See under specific items.)

7 .8

S afety  provisions (VT .fuzes) 
Soil:

. _ 61,82 85,130

Effect on average height of b u rs t (V T.fuze) _ __ 82 130
Im pact of rockets _ _ 21 37
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■Storage:
4 ’ VT'fuzes:

Aircraft type rockets 
Ground type-rockets _

TargOt rockets projectors___
Temperature (VT fu z e )_____
Terminology, "rocket________
Tester; circuit continuity____
Testing rockets:

Circuit continuity______
Static and fligh t_______

l> o l kit T 39__ ____________
Transportation of VT fuzes
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Paragraph
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83 138
62 88>

11 11
61 *85
3 2

14 24

14 24
90 149

-69 104
62 88
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YT'fuzes. (See Fuzes.)
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