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WASHlNGTON 25, D. C. 

ORDNANCE I’AbIPI-ILET 1017 (SECOND REVISION) 

FUZES FOR ROCKETS AND PROJECTOR CHARGE 

1. Ordnance Pamphlet 1017 (Second Revision) describes‘ the Rocket and 
Projector Charge Fuzes (except VT fuzes) and contains the general data, de- 
scription, functioning, safety features, disposal and servicing, installat.ion, and 
pwking and marking information on these fuzes. 

2. It is important tha,t a full and complete report of malfunctioning or 
difficulties encountered with any fuze be made to the Chief of the Bureau of 
Ordnance, Navy DepartmentI, TTnshington 25, D. C. The report should con- 
tain a detailed identification, particularly the mark and mod, lot number, and 
any other discernible markings appearing on the fuze. The report should also 
contain all information concerning conditions, history, and description of the 
trouble. 

3. Ordnance Pamphlet 1017 (First Revision) dated 13 June 1944 and 
NavOrd OIII AS44 dated 24 March 1944, are hereby supcrscded and should 
be destroyed. 

4. It is not intended that this publication be carried in aircraft for use 
therein. 

5. This publication is COSFlDE~TIAL and shall bc safeguarded in 
accordance with the provisions of I;‘. S. Navy Regulateions. It is forbidden 
to make ext8racts from or to copy this classified document without specific 
approval of the Chief of Naval Operations or originator, as applicable, except 
as provided for in article 9-10 of the Unit’ed Stat’cs Navy Security Manual 
for Classified Mqtter. 

A.G.NoBLE 

_ Rear Admiral, U. S. Navy 
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INTRODUCTiON 
. 

Purpose 
The purpose of this Orclnance publication is to 

acquaint personnel with t$he rocket and projector 
charge fuzes now in use ancl those rocket fuzes 
which may not have been proclucecl for the purpose 
of issue but which may bc released for production 
Sho~ilcl circumstances warrant,. 

Content OF Publication 

IllustNrations arc included for each type of fuzc. 
In general, the expla8natory matter is mmngcd to 
cover General Data, Dcscript,ion, Functioning, 
Safety Features, Disposal mcl Servicing, Instnlln- 
tion in Rocket, and Packing and ;\larking for each 
fuze described. In addition the introduction lists 
and briefly describes the various forces which 
d&ermine rocket fuze clcsign, explosive compo- 
nent,s utilized, safct,y fcattures ancl methods of 
test. Radio proximity fuzcs arc not includecl in 
this pamphlet but are clescribcd in O’P 1470 and 
OP 14so. 

Classes OF Fuzes Used in Rockets 

There are three general classes of fuzcs used in 
rockets which are as follows: 

Nose Fuzes 
Base Fuzcs 
Auxiliary Detonating Fuzcs 

Types of Rocket Fuzes 

Rocket fuzes mny be classified according to the 
type of rocket in which they arc employed: 

1. Fuzcs for fin-stnbilizcd (non-rotating) rock- 
ets which include both nose and base fuzes. This 
inclucles rocket~s launched from aircraft and those 
launched from ground or shipboard. 

2. Fuzes for spin-stabilized (rotating rockets) 
which may be &her nose or bnsc and also include 
the auxiliary detonating fuzcs when now fuzes 
are employed. 

3. Fuzes for nnt,i-submarine rockets or pro- 
jector charges which generally dcpcnd on passage 
through water to complete arming. 

Forces Used in Arming Rocket Fuzes 

The forces which are utilized in rocket fuzes 
depencl upon the characteristics of the rocket for 
which the fuze is designed. The principal forces 
usecl in arming gun ammunition fuzes are those 
clue to setbnck in the bore of the gun, and centrif- 
ugal force due to spin. The principal force 
utilizecl in bomb fuzes is that exerted by the wind 
stream as the bomb falls through the air. These 
forces are also present in rOcliCtS but in different 
degrees and the design of rocket fuzcs is controlled 
to a great extent by what forces are available t,hat 
call bc ut,ilizcd. 

1. Acceleration (setback). Long burning t~imcs 
and low accclcra t ions, as compared to gun 
ammunition, arc charact~crist~ic of roclicts. Acccl- 
eration attained is greatly tlcpentlcnt upon the 
initial temperature of the propellant, of the rocket 
motor and is quite low for lower temperatures. 
Because of this condition, fuzcs actVuatcd by set- 
back forces must be clcsignecl to operate at tbc 
minimum accclcrat ion. Setback is often utilized 
to delay the arming of rocket fuzes. Small set- 
back forces are made efl’ective where applicable 
by making the parts opcratwl by setback relatively 
massive ancl springs rclativcly weak as compared 
to gun ammuni lion fuzes. 

2. Wind forces. The force exerted by the 
wind stream past the rocket in flight is utilizecl to 
arm many rock& nose fuzes for fin-stabilized 
rockets. 

3. Gas pressure of burning propellant. Dwing 

the burning of the rocket motor propellant, prcs- 
sure of the resulting gases is exerted on the base of 
t,ho rocket head and base fuze, if present. This 
prcssu~~c is fairly consta.nt during burning and is 
in the magnitude of several hundred pounds. 
Because the prcssurc lasts for a considerable time, 
its entrance into t,hc fuze can bc controlled and 
utilized to start, as well as clelay the arming of the 
fuze. 
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4.. Centrifugal force, This force is available in 
spin-stabilized rockets, due to the rotation of the 
rocket and attains its maximum at the end of burn- 
ing after the rocket is launchccl. The spin is of 
the same order as that of projectiles, and has per- 
mitted the adoption of some gun ammur ition 
fuzcs for rockets whcrc forces otlrcr than centrifugal 
forces arc not required to arm the fuze. 

primer niisturc is often used in percussion 
for fuzcs because of its greater sensitivity. 

S. Creep (deceleration), This is a continuous 
inertia force caused by drag which tends to move 
internal fuze parts toward the nose of the round. 
In some cases these forces are controlled in rocket1 
fuzes by anti-creep springs to prevent fuzc 
initiation until the fuzc strilics a target with 
sufficient impact to overcome the springs. 

2. The delay element, a c~mpresscd pellet of 
black powder which is ignited by the primer. The 
clelay time obtained with a, given primer is varied 
by acljusting the compositiou of the black polvdcr, 
the pellet pressure, and the thickness of the ~~11 
that must be burned through. 

6. Friction. Frictional forces due to setback 
and creep are not high in rockets. However, they 
must be considered in their effect on moving parts. 
Friction clue to” centrifugal force may be quite 
high in rockets. 

Explosives Used in Fuzes 

3. The detonator, which is initinted by the 
primer or delay element. It is composed of a 
pure initiating explosive, usually leacl azidc, fol- 
lowed by a small amount of tetryl. The above 
materials may bc scalecl in small containers sepn- 
rately or they may be scaled together in one 
container. 

The explosive materials used in rocket fuzcs arc 
the same as those used in bomb and projcct’ile 
fuzes and are subject to the smw requirements 
and composed of the same materials. 

4. The lead-out and lead-in, which are small 
pcllet(s of tetryl used to reinforce the small clctonn- 
tion of the detonator, and to transmit it to the 
boos tel.. A lead-out is not ncccssarily used: if 
used, it usually moves with the detonator during 
arming. 

The explosive train in a rocket fuze usually 
consists of the following components: 

1. The primer, which is initiated mechanically 
by the firing pin. There are two types used, 
namely, the stab type, and the percussion type. 
The stab type is initiatccl by pcnctration of a. 
sharp-pointed firing pin through the metal cnsc! 
into the primer mixture and the percussion type 
is initiated by crushing the primer mixture bc- 
tween an anvil and the indentation of the primer 
cup ccl~~sccl by a rouncl-pointed firing pin. Stab 
type primers are in general used when iust;tnta- 
neous fuze action and incrensecl sensitivity are 
desired and the percussion type when the fuzc 
contains a clclsy ellment. Primer misturcs are 
intended to produce flame ancl hot gases and 
psrticles as a result of mechanical disturbance, 
and are generally composed of an initiating sub- 
stance (lead azide or mercury fuhninnte), an 
oxidizing agent (potassium chlorate) anti a rcduc- 
ible substance (antimony sulflclc) ancl rnny also 
cont’ain a friction-creating material (fine cnrbo- 
rundum crystals). Lead aziclo primer mixture is 
usually usccl for stab-type primers because of its 

5. The booster, a comparatively large tctryl 
pellet, lot~clcd in a container as a part of the fuze, 
which is initiated by the lcacl-in and in turn 
initiates the main high csplosivc filler of the head, 
eit,lwr directly or through an auxiliary booster of 
grnnula ted TNT. 

Safety Features 

The safety requirements for rocket fuzcs are in 
general similar to those for gun ammurrition and 
bomb fuzcs. The fuzc must contain adcquatc! 
safety fcaturcs t’o prcvcnt detonation from any 
cause during normal transportation, handling, 
assembly, loading, ancl launclhg of t’llc rocket. 
Design requirements stipulate that the fuze be 
detonator safe, that, is, the explosive chain must be 
interrupted, so that if the detonator is prcmaturcly 
initiated while the fuse is in the unarmed con& Con, 
the booster of the fuzc and hence the esplosiw 
filler of the head will not bc detonated. This is 
accomplishecl by interruptSing the explosive train 
between the dctonnt80r and booster. The arming 
process in a fuze consists essentially in the align- 
men t of these componcn ts. Ortlina Yly it. is cn- 
dcavorcd to have at least two inclcl~cnclcnt safety 
fcatCures to prevent functioning before and during 
the initial stages of flight. 
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CONFlDENTlAL / INTRODUCTION 

Test of Safety Features 
Reference to the applicable specification for each 

fuze will be required to ascertain the specific tests 
required for production lots of fuzes. 

The first three tests listed below are tests which 
arc considerccl to be more severe than conditions 
encountered cluring normal shipment and handling. 
After the t&s the fuzes are disassemblccl ancl 
examined for eviclence .of functioning of explosive 
components, and any dangerous condition arising 
from derangement of parts or missing parts. 

1. A drop test, requiring that fuzes assemblecl 
in inert loaclecl heads bc dropped (usually 40 feet) 
on nose, side, and base onto armor plate. 

2. A jol: test, requiring that fuzes be mounted 
in a fixture in a stnndardizecl test machine and 
subjected to 1,750 drops in each of various posi- 
tions from a height of 4 inches onto a leather- 
covcrcd anvil. 

3. A jumble test, requiring that, fuzcs be placed 
in a closed rectangular box mounted in a machine 
which rcvolvcs the box arouncl one of its long 
diagonals at 30 rpm for 3,600 revolutions. 

4. A vibration test (simulation), requiring that 
fuzes be subjected to a simple harmonic vibratory 
motion parallel and pcrpcndicular to the fuze axis 
when packed in the shipping containers as well as 
when assembled in a rocket head or suitable test 
fixture. The duration of test covers a period of 
24 hours at frequencies ranging from 700 to 3000 
cycles per minute and amplitucles varying from 
0.030 to 0.009 inch. The purpose of the test is to 

determine whether or not t,he fuzc is capsblc of 
withstancling transportation vibration without 
damage. 

5. Various other tests may be specified at the 
manufacturing or loading plant to cheek arming 
spin, arming pressure, et)c. 

Functioning Tests 

Pcrformancc tests arc usually conducted on fuzcs 
when asscmblcd in loadccl rou~ids to dctcrrninc the 
overall functioning of the fuze. These tests prc- 
sent an opportunity to cleterminc if the fuze func- 
tions as clcsigncd, a.nd that it has been assembled 
and loaded in the proper manner. It also permits 
a check on quality which may reveal any design 
and manufacturing weaknesses. The details of 

acceptance tests of each fuze are stated in the 
indiviclusl fuze clescriptions. 

Special Notes 

Installation and removal of rocket Fuzes. In any 
operation involving fuzing, unfuzing, assembly, dis- 
assembly, cleaning, painting, etc., of all types of 
munitions, the work shall be accomplished in the 
most suitable location, taking into account safe 
removal from other explosives and possible dam- 
age to vital installation, and shall involve expos- 
ing the smallest number of rounds practicable. 
Only those persons actually essential for the work 
shall be in the vicinity. The ideal situation would 
be that where work would bc pcrformcd on only one 
rouncl at a time, in a location on deck, remote from 
all magazines, from ready stowage, from other 
supplies of ammunition or csplosives, and from 
vital inst,allations. 

Use of lubricants and preservatives. No lubri- 

cants or preservatives of any kind shall be used on 
any fuzes unless so indicated. 

Reports OF malfunctiotiings. Fuze malfunctions or 
any difhulties encountered with fuzes should be 
reportccl to t,he Bureau of Ordnance. The report 
should contain all pertinent information concern- 
ing the fuze such as mark ancl mod number, lot 
number, manufac t’urcr, date of production, etc., 
together with t8he details and description of the 
conditions. 



Chapter 1 

. NOSE AND AUXILIARY DETONATING FUZES 
FOR SPIN STABILIZED ROCKETS 

The fuzes described in this group are as follow: 
Section A-Fuze Mk 30 l\Iods 3 and 4 (Point 

Detonating) 
Section B-Fuze Ml< 100 1lod 2 (Xose-SQ 

and Delay) 
Section C-Fuze Ml< 44 Mod 2 (Auxiliary 

Detonating) 
Section D--Fuze Mk 52 1lod 2 (Auxiliary 

Detonating) : 

The fuzes described in sections A, B, C, and D, 
of this chapter, require only spin to arm and 
are either outright adoptions of gun ammuni- 
tion fuzes or modifications of gun ammunition 
fuzes to function in rockets. Fuze Mk 30 1Iod 3 
nmy be used in gun ammunition as well as rockets. 
Fuzes hlli 30 310~14, Sk 100 SIod 2, hiI< 44 Mod 
2, and hIk 52 Mod 2 are authorized for use in 
rockets only. 

Section A-Fuze Mk 30 Mods 3 and 4 (Point Detonating) (Centrifugal Arming) 

1. General Data 

Used in: 

5.0-inch Rocket Head Ml< 10 (High Capacity) 
5.O-inch Rocket IIead hlk 12 (High Capacity) 
5.O-inch Rocket Head 111~ 13 (High Capacity) 

Overall dimensions and weight of fuze: 

Length _____ _ _ _ - _ 4.57 inches. 
Diameter (masi- 

mum)-- _ _ _ _ -__ 2.30 inches. 
Body threads - _ _ _ 1.70 inches-14 NS-1 RH. 
Weight- _ _ _ _ _ _ _ _ 1.40 lbs. appros. 

Applicable specification: OS 3303 
General arrangement drawing: 

422326 (Mod 3) 
562339 (Mod 4) 

Sketch list of d rawings & specs: 

109113 (SIocl 3) 
165551 (Mod 4) 

Explosive components: 

A sensitive stab type Detonator Mk 25 (lead 
azide priming mixture and lead azide) 
locatecl in the head of the fuze. 

,4 Relay Detonator 1Il: 29 (lead azidc) lo- 
cated in n b&elite detoun t or holder in the 
body of the fuze. 

4 

I. Description 

General. Fuze AIl< 30 ~-as originally developed 

for USC as a projectile nose fuzc; however, Fuze 

blk 30 Mod 3 or Mod 4 has been adopted for use 

with the spin-st,abilized rocket,. Fuze ,\Ik 30 is 

a centrifugal arming, impact firing, nose fuze and 

is completely armed when the rot a tional wlocit,y 

of the rocket reaches the range of 1500 to 2000 

rpm. The fuze is designed to fire superquick on 

impact with suitable targets. Fuzes Mk 30 

Mods 3 and 4 differ from Fuzes 1Ik 30 1Iods 0, 

1, and 2 (obsolete) by the addition of a safety 

disc between the exhaust errd of t$hc flash tube 

and the relay detona t’or to prevent occasional 

initiation of the relay detonator by the flush from 

accidental firing of the nose detonator when the 

fuze is unarmed. Fuzes Mk 30 Mods 0, 1, 2, and 

3 have a plust,ic ogive whereas Fuze Mk 30 Mod 4 

has a drawn steel ogive. Fuze -\Ik 30 is always 

used in conjunction with an ausiliury detonating 

fuze to msuI*c the complete initktion of the main 

explosive charge of the rocket head and to provide 

additional safety. .*s ” / 
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SPIN STABILIZED ROCKET FUZES 

I Figure I- Fuze Mk 30 Mod 3 (Point Detonating), 
I External View, Acfuol Size (approximafely). 

Use. Fuzc Mlr 30 Mods 3 or 4 is used in the 
5.O-inch High Capacity Spin Stabilized Surface 
Rockets (Complete Rouncls) Ml< 10 Mod 0, 
Mk 13 Mod 0, and Mk 16 Mod 0 (see OP 1415). 
The above rocket’s are used for bombardment 
purposes. 

Functioning mechanism. The fuze consists of 

four basic units, namely: (1) Body assembly, (2) 
Plastic or steel ogive, (3) Flash t’ubc, and (4) 
Head assembly. 

, 

The body, located at the base end of the fuze, 
is threaded to engage the fuze ada,ptcr of t,he rocket 
head and houses the centrifugally actuated in- 
terrupter assembly, the safet,y disc, the relay 
detonat,or, tlw detonator holder, and the bot’tom 
closing screw assembly. 

1 

CONFlD~NTthL ’ ’ ‘! 

Figure 2-Fuze Mk 30 Mod 4 (Point Detonating), 

Exfernal View, Acfual Size (approximately). 

The interrupter assembly consists of a solid _ 
cylindrical metal interrupter, a cylindrical setting 
sleeve wit*h an eccentric bored int’erruptcr guide 
well, and an interrupt’er spring bearing against 
the spring cup and t’he bottom of the intcrruptet 
guide well. The assembly is held in position with 
a tension spring and setsting sleeve retainer. 

The interrupter bears against, the spring cup 
and cstends slightly intao the guide well of the 
setting sleeve. In the OFF-OFF position the 
intcrruptcr rests against a narrow shoulder formed 
by a shallow countcrbore in the guide well and is 
locl~~l in place, blocking the flash channel. When 
the setting sleeve is rotakd through 90 degrees 
to the OX-SQ, position, the interrupter is consi- 
ally aligned with the guide well and. is free to move 

5 
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FIRING PIN ASSEMBLY 

FIRING PIN 
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~:~::::::::::.:~~~;....::~~ .................. .............. . ................... 
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LOCK WASHER 
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RELAY DETONATOR 
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RELAY DETONATOR 

HOLDER 

BOTTOM CLOSING 

SCREW ASSEMBLY 

UNARMED POSlTldN 

Figure 3-Fuze Mk 30 Mod 3 (Point D e onufing), t Cross Section View, Unarmed Position. 

out of the flash ch~nncl against the spring and into 
the guide well when centrifugal force acts upon 
the interrupter. 

The flash tube, t,hreadccl at each end, scrvcs a 
double puxyosc in transmitting the flush from the 
initiating detonator to the relay dekonntor and in 
providing n means of assembling and securing the 
body, ogive, and hcnd. one end of the flash tube 
is screwed into the body until seated, the ogivc is 
then slipped over the hotly, and the head is 
screwed down on the forward and of the flash tube 

6 CONFIDENTIAL 

until the head bears against the lock washer on the 

pl&ic or steel ogive. 

The heacl houses EL thin metal closing disc, a 

firing pin, a light metal firing pin support, nnd n 

stab type detonator wit.11 its retaining screw. 

The st!ctb type detonatlor is fired when sufficient 

force nppliecl nt the nose of the fnze deforms the 

closing disc nncl drives the pointed firing pin back 

to collapse the firing pia support 2nd to penetrate 

t’he primer mixture. 

. --- . . 
‘. - ’ - . . . . . I i.._ . .I._ 
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SPIN STABILIZED ROCKET FUZES 

I 

INTERRUPTER \ ,--TUBE 

RELAY DETONATORJ L BODY 
ASSEMBLY 

ARMED POSITION 

Figure 4-Faze Mk 30 Mod 3 (Point Detonating), 

Partial Cross Section View, Armed Position. 

3. Functioning 

Arming. Prior to firing, the setting sleeve is 
rotated to the ON-SQ posit’ion. When the 
rocket is fired and it reaches a rotational velocity 
within the range of 1500 to 2000 rpm, which 
represents approximately 15 to 25 feet of travel in 
the rounds in which it is used, the interrupter 
moves out against the interrupter spring and 
clears the flash channel thus arming t’he fuze. 

The rotational velocity or spin rate renlnin 
sufficiently high t,o ma,intain the armed condition 
until after impact. 

Firing. Firing is initiatecl I;y impact with any 
material offering suffrcicnt resistance such as wood, 
metal, ground, or water. Under the force of 
impact the closing disc is d&formed and the 
pointed firing pin is driven back to collapse the 
firing pin support ancl to penetrate the primer 
mixture, thus initiating the stab type detonator. 
The flash from the stab type detonator passes 
through the flash tube ancl initiates the relay 
detonator which fortifies the action required to 
initiate t’he auxiliary detonating fuze detonator, 
which in turn initiates the auxiliary detonating 
fuzc lead-ins, booster charge, and finally the main 
explosive charge of the rocket head. 

Acceptance test data. Sample fuzcs chosen at 
random from each production lot arc subjected to 
routine safety tests and ballistic tests when fired 
in gun ammunition in accordance with table 1. 

For every twentieth lot eight ground impacts 
are substituted for the water impacts, and fired 
in 6"/47 DP projectiles. If these are not avail- 
able, 5"/54 or 4"/50 IIC projectiles are used. 
Angles of fall and striking velocities should clupli- 
cate short and long range bombardment by the 
same type of gun in service. In every twcn tieth 
lot I& inch milcl steel is substituted for the wood 
target. 

. 

No prematurcs are allowable. Two duds out 
of.311 fuzes fired from each lot are allowed, and in 
addition to the two duds not more than one failure 
to give inst,antaneous action is allowed. Instan- 
taneous action is defined as the destruction of the 
woocl or steel target by blast and fragm.cn ts of the 
projectile acting on the side towards the gun, or 

Table 1 

Caliber Rounds Velocity Material Obliquity Range 
--- - 

3”/50___-_--_-_____-____-_------ 2 2700 f/s- -_-- _______ 1” wood- _ _ ________ 400’ 
3”/50_____------____________ 2 1400 f/s ____________ 1” wood ___________ : 400’ 
4”/50___-_-___-_-__-_____------ 2 2900 f/s----- ______ - 1” wood ___________ 0 400’ 
4”/50_ _ _ _ _ - - - _ - - - - - - - - - - - - - - 2 
3/f/50 to 6”/47 llP”--- _- ---- - 

I I 

1400 f/s- _---_- _____ 1” wood- __________ 0 400’ 
8 Scrvicc------------- Water impact8 _______ ______________ Various 

--- -- 

te *Anv caliber normally assembled with Fuze RIk 30 ia used. 
whenevei- practicable. 

5”/54 caliber and 6”/47 dual purpose is to be used 
Gun elevation must escecd eight degrees, and at least, two fuzes from each lot are fired at proof 

(generally 15 percent greater than service pressure) or near proof, preferable in a 3”/50 caliber gun. 
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in case of water or ground impacts the apparent 
burst of the projcctilc on contact with the ground 
or water kthout intermediate ricochet. 

BallistCic tests sh&ld be frequently conducted 
in guns in the last third of their normal life. 

Sensitivity limits, The fuze will detonate on >$ 
inch wood, or water, or grouncl impacts at non- 
ricochet angles ., In the case of ground impacts, 
functioning is reliable at al?gles of fall of eight 
degrees or greater; for water impacts, functioning 
is reliable in rockets at angles of fall of twelve 
degrees or greater. 

4. Safety Features 

Detonator safety. The stab type detonator as- 
sembly is always in line. therefore suffkicn t 
impact on the nose of the fuzc will cnusc crushing 
of the firing pin support ancl permit the firing 
pin to penetrate the primer mixture. In the 
went the stab type detonator cloes fire (should 
the fuze be subjected to impact during rougl~ 
handling), the interrupter n-ill block the passage 
of the flash to the relay detonator. Honeever, to 
increase t’he safety in the event8 that some flash 
gets arouncl the interrupter, a thin aluminum 
safety disc (0.010 inch thick) blocks this flash 
from initiating the relay detonator. Complete 
arming can only be accomplishecl after a sustained 
centrifugal force of the magnitude attained in 
flight when the setting sleeve is set on the OS- 
SQ position. Under such conclitions, the inter- 
rupter mows out of the flash channel, and the 
safety disc does not appreciably impede t,he 
functioning of the clctonating train. 

Acldit,ional safety of the rouncl is brought about 
by the use of an Auxiliary Detonating Fuzc which 
has both lead-in and cletonator out of line ancl 
requires a rotational velocity greater than the 
minimum arming spin of the nose fuze to become 
fully armed. 

During shipping and stowage. Fuze samples from 
procluction lots are subjected to rough handling 
tests which are considerecl to be more seyerc 
than conditions encountered in normal stowage 
and shipping. Failure of the samples to pass 
the tests is cause for rejection of the lot. 

Shoulcl the stab type detonator function while 
the fuzc is in the unarmed condition, the locked 
interrupter and safety disc prevent initiation 
of the balance of i&e explosive train, 

General. In the event that an unfirccl fuze is 
damaged because of rough handling, a#n cwmin- 
ation of the condition of the closing disc in t,lle 
heacl assembly will determine the met~hod of 
clisposnl of the fuze. If upon examination it is 
found that the closing clisc has been cleformed or 
broken, there is the possibilit’y that either the 
stab type cletonator has been fired and has renclered 
the fuze inactive or that the cletonator has merely 
been pierced ancl has not been fired. In either case 
the fuzecl rocket head, or the rocket fuze if not as- 
sembled into a rocket head shoulcl be disposed of 
by gently lowering in to cleep water or by Esplosive 
Orclnance Disposal Personnel in wcordance with 
existing instructions. If upon examination, it is 
founcl that the closing disc has not been damtiged 
and the setting sleeve is setI to the OFF-05’1~ 
position, the fuzc may be considered safe to 
hancllc, or if the closing disc is not damagecl in 
any manner and the setting sleeve has been set to 
ON-SQ position, the fuze may bc rendered safe 
for hnncllin g by rotating the setting sleeve to 
the OFF-OFF position. 

Disassembly. Disassembly of this fuze is not 
permitted except at authorizccl activit.ics when 
directed by the Bureau of Ordnance. 

6. Installation Instructions 

1. Remove the nose shipping plug from the 
rocket head. Inspect, t’hc threacls and the inte- 
rior of the rocket head nose fuze cavity. Clean if 
necessary. Be certain that the a.usiliary dcto- 
nating fuze is present in the rocket hcacl. 

2. Remove Fuze hIk 30 ~locls 3 or 4 from the 
container and examine it for damage and setting. 

3. Install the fuzc into the rocket head and be 
certain that it seat’s properly. 

4. The fuzc is shippecl with the setting sleeve 
set to OFF-OFF position. Before firing, set the 
setting sleeve to ON-SQ positCion by inserting ti 
screw-driver or similar tool into the slot on the 
setting sleeve and turning it so that’ the slot filigns 
with the ON-SQ lettering on the ogive. 

Removal from round. The fuze mny be removed 
from the rocket hcacl wit,h the proper fuze n-rewh 
and returned to the shipping container. TLC 
closed shipping conti1iner can should in turn bc 
sealed with adhesive tape along the broken WI’- 
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C&ibE~?lAL SPIN STABILIZED ROCKET FUZES 

face. Before iemovnl of the fuze from the round, 
the set’ting sleeve shall be returned to the OFF- 
OFF position. The shipping plug with gasket 
must bc replaced into the rocket, head after the 
fuze is removed. 

7. Packing and Marking 

Packing. Fuzc Mk 30 Mods 3 or 4 is issued in 
an inclividual hermetically sealed metal ca#n. 
Twenty-four individual cans are packed in tl good 
box 25>< inches by 1 G>$ inches by G>i inches which 
represents a total of 1.5 cu. ft. and n total weight 
of 65 pounds. 

Marking. The lettering OFF-OFF and ON- 
SQ is stamped on the ogive. These markings are 
at right angles to each other and are spaced around 
the hole for the set,ting screw with the fuzc nose 
end up. ON-SQ is positioned vertically and 
OFF-OFF horizon tally. 

The fuze is marked or stamped with the letters 

PDF, the mark, mod, a,nd lot number, the manu- 

facturer’s initials or symbol, the initials or symbol 

of the loading facility, the mont,h and year of the 

loading, the nnchol 

initials. 

Section B-Fuze Mk IO0 Mod 2 (NOSE-SC2 AND 

(Centrifugal Arming, Point Detonating) 

I. General Data 

. 

Used in: S.&inch Rocket Head >,Ik i’ (General 
Purpose) . 

, 

Overall dimensions and weight of fuze: 

Length _ __-_-- _____ - 4.15 inches 
Diameter (maximum) _ 2.985 inches 
Bocly t’hreads _ _ _ _ _ _ _ _ 1.700 inches-14 NS-1 

Weight _ - - - _ _ _ _ _ - _ _ - - 1.60 lbs. approx. 

Applicable specification: (TO be prepared) 
General arrangement drawing: 562303 
Sketch list of drawings & specs: 165472 

Explosive components: 

A sensitive stab type Detonator XIk 25 (lend 
azicle priming mixture and lead azide) 
located in the head of the fuze. 

Two Relay Detonators’ ?cIk 49 1Iod 0 (lead 
azide) 

Primer 1Ik 104 
Black powder delay pellet 

2. Description 

General, Rocket FUZC Jfk 100 Alod 2 is a 
cent’rifugnl arming, impact firing, nose fuze similar 
in act,ion to the Fuzc Mk 30 but with an cstencled 
range of useful applications. This fuze was 
developed by combining the Navy Point Detonnt- 
ing Projectile Fuzc Mk 20 and the Army Artillery 
Fuze hI4SA2. (The Fuze Mk 29 and the Fuzc Mk 
30 are identical except for contour and length Of 
flash tube.) The addition of the plunger assembly 
of the Army Fuze hI4S~i2, containing a delay 

CONFtDEkTf AL * ‘: 

stamp, and the inspector’s 

DELAY) 

elcmcnt, to the Puzc Afk 29 gives Fuze Mlr 100 
two fundamcn tal differences over Fuzc Ml; 30; one 
being the choice of either instantaneous or delay 
action, and the other being the added rcliubility 
inherent in the fact that the plunger assembly is 
independent in action and is always active rcgard- 
less of whether instantaneous or delay action is 
sclccted. In the event of failure upon impact of 
the instantaneous feature, when set for instnntan- 
eous action, the plunger assembly will function 
normally and follow with a delayed detonation. 

Fuze Mk 100 arms when the rotational velocity 
of the round renchcs the range of 1,500 to 2,000 
r&n and will fire upon impact with any material 
offering suff icicnt resistnncc such as wood, plate, 
ground, or wntcr targets. 

Fuze Mk 100 Mod 2 is always used in conjunc- 
tion wit811 Auxiliary Detonating Fuze Afk 44 1Iod 2. 

Use. Fuze Ml; 100 is used in the 5.0 inch 
General Purpose Spin Stabilized Surface Rocket 
(Complete Round) 116 7 Mod 2. (See OP 1415.) 
This rocket may be used efl’cctively against 
parked aircraft, vehicles, personnel, small build- 
ings, light fortifications, shipping, etc. Since the 
round has limited pcnetrnt,ion characteristics, the 
effcctivcness is dependent on the type of action 
(instantaneous or ClcliIfy) S.?lCCtCd aS \Vcll ELLS the 

nature of the target. 
Functioning mechanism. Fuze Mk 100 110~1 2 is 

basically identical with Fuzz 111~ 30 i\fod 3 or Jlod 
4 with three csceptions, namely, the addition of 
the plunger assembly, length of flash tube and a 

9 
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change in size and shape of the ogive. When th c 
setting sleeve is set to SQ-SQ (superquick), the 
firing action of t’hc Fuzc AIk 100 is identical with 
that of the Fuze 111~ 30; ho\vcvor, when the setting 
sleeve is set to DELAY-DELAY, the flash 
channel is blocked (as in Fuzc 511~ 30 when the 
setting slecvc is set to OFF-OFF), and the 
phlgW assembly independently initiatc5 the 
auxiliary detonnt~ing fuze after a delay of 0.035 
seconds. The manual setting of the setting sleeve 
on the Fuze Mk 100 is identical with the Fuze 
Mk 30. However, the SQ-SQ position on the 
Fuzc Mk 100 corresponds to the ON--SQ on the 
Fuze Mk 30 and the DELAY-DELAY position 
corresponds to the Fuze i\Ik 30 OFF--OFF posi- 
tion. The plunger assembly arm.ing IncclIanisIn 
is completely independent of the setting sleeve 
position and to arm requires only the ten trifugal 
force developed by the ro tntion of the round. 

The plunger asscInbly is located in a well at 
the base end of the fuzc body and is secured wit11 
the bottom closing screw assembly. The plunger 
assembly consists of a plunger housing, a plunges 
body assembly, a plunger support, and a plunge1 
restraining spring. The plunger housing, a light 

metal cup, serves as a housing for the components 
as well as a base for the delay firing pin. The 

forward end or bottom of the cup has a cent,ral 
flash hole, three internal punched centering tabs 
to serve as guides for the plunger support, and an 
OR-center mounted fised firing pin extending into 
the cup. The forward end of the plunger support 
rests between the three centering tabs. The 

plunger restraining spring fits over the plunger 
support nncl bears against the flange at the for- 
ward end of the plunger support,. The plunger 
body assembly, containing the arming ancl esplo- 
sive elcInen ts (including t’he delay elcmen t) , 
mounts over the plunger support ancl bears against 
the rear end of the plunger restraining spring. An 
aligning pin extending froIn the side of the plunger 
rides in a small elongated guide hole in the plunger 
cap and serves to align the plunger with the fixed 
firing pin as well as to allow the plunger assembly 
to float against the plunger restraining spring. 
The plunger body assembly consists of a cylindri- 
cal brass body with a central flash hole, a thrcnded 
well to accommodate the delay detonator asscm- 
bly, a milled slot estetlding int,o the flash hole t,o 
accommodate t,hc ccn t,rifugal pin lock, two dia- 

10 

Figure 5-Fvze Mk 7 00 Mod 2 (Nose-XI and Delay), 

External View, Full Size (approximate/y). 

metrically opposite spring loa,decl centrifugal 
plunger pins and a secondary relay clctonator at 
the rear end of the flash hole. The delay cleto- 
nntor assembly whicl? consists of t,lIe delay primer, 
the black powder delay pellet, and the primary 
relay dctonntor is secured in the detonator well 
by a threaded retaining bushing. A clingonal 
flash channel connects the primary relay cleto- 
nator in the rear end of the plunger assembly. 
The secondary relay cletonat~or is in line with t,he 
stnb type cletonator in the nose of the fuze. The 
two centrifugal pins estencl partially into the 
central flash channel of t,he plunger assembly and 
serve to prevent the plunger from moving forlvard 
on the plunger support. 

3. Functioning 

Arming. When the rotationa, velocity of the 
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represents approximately G feet of travel of the 
round, suff&nt ccn trifugal force is developed to 
move the pins out against their springs and unlock 
the plunger body. The ccn trifugnl plunger pin 

lock rotates out and locks the centrifugal plunger 
pins in the outward position. The plunger re- 
straining (anti-creep) spring prevcn ts the plunger 
body from moving forward when the fuze is 
acted upon by deceleration such as air resistance 
or very light impacts. Upon sufficiently high 
impact the inertia of the plunger body overcomes 
the plunger restraining spring which allows the 
percussion primer to be indented and initiated by 
the round-pointed firing pin. 

Firing. Instantaneous or superquick firing upon 
impact is identical with that of Fuze Mk 30. The 
plunger assembly also functions upon impact; 
however, the flash from the stab type detonator 
reaches the secondary relay dettonator and init,intcs 
the round (via the auxiliary detonating fuze) 
before the delay assembly can complctc its func- 
tion. Delay initiation is accomplished. by block- 
ing off the action of t’hc stab type detonator in 
the nose of the fuzc with the interrupter and thus 
allowing t’he plunger assembly to complctc its 
normal delay firing cycle. 

Acceptance test data. The acceptance data for 
the superquick action of the Fuzc Mk 100 >locl 2 
is the same as for Fuzc 1\4k 30. The Fuze hll; 100 
Mod 2 is a modification of the previous mods to 
improve performance of tihe delay action. As of 

the date of the publicat’ion sufflcicnt data had not 
been accumulntcd to relate the acceptance data 
and sensitivity of the fuze when set for delny 
action. 

4. Safety Features 

Detonator safety. The stab type detonator in 
t.he head assembly is aalways in line, therefore, 
sufficient impact on the nose of the fuzc will 
cause crushing of the firing pin support and 
permit the fiing pin to pierce the stab type 
detonator. However, the fuze must be subjected 
to rotation in the range of 1500 to 2000 rpm in 
order to open the detonation train. Vh en the 

setting sleeve is set to SQ--SQ, the int’erruptel 
can only move out of the flash channel when suf’il- 
cicnt centrifugal force is developed by the round’s 
rotation. When the setting sleeve is set to the 
DEL,4Y-DE-LAY position, the intt:rruptc>r is 
blocked from nzovin, (I- out of the flash chflnncl; 
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however, for the delay assembly to function, ‘the 
fuzc must undergo sufficient rotation to cuablc 
the centrifugal plunger pins to move out and to 
free the plunger body from its locked position. 
Adclitional safety of the round is brought about 
by the USC of the Fuzc Mk 44 Il/od 2 (Auxiliary 
Detonating) which has both lead-in and dctonatol 
out-of-line and requires a rotational velocity of 
3000 to 4500 rpm to become fully armed. 

During shipping and stowage. The interrupter in 
the fuze is set on the DELAY-DELAY position 
during shipping and stowage. The centrifugal 
plunger pins also prevent the plunger body of the 
plunger a,sscmbly from moving forward. The 
relay detonators are insensitive to shocl~s en- 
countered in handling. Fuze Mk 100 hlocl2 may 
bc considered safe during normal shipping, stow- 
age, and hanclling. 

5. Disposal and Servicing (Maintenunce) 

General. (See Disposal and Servicing-General 
for Fuze &lk 30 for instructions pertaining to the 
observation of the closing disc on the fuze which 
itre applicable for Fuze Xk 100 Mod 2.) If it is 
found that the closiug disc has not been damaged 
and the setting sleeve is set to the DELliY-- 
DELAY position, the fuze may be considcrcd safe 
to handle, or if the closing disc is not damaged ill 
any mantlcr ancl t8hc setting has been set to SQ- 
SQ position, the fuze may be rendered safe fol 
handling by rotatin g the sctt’ing sleeve to fhc 
DELAY--DELAY position. 

Fuze iVk 100 &fod 2 is unsafe to handle after 
the rouncl has been launched since the delay 
assembly, when once armed, remains locked in thcb 
a,rmcd position. Dud rounds sl~oulcl be treated 
with extreme caution and should be disposed of 
by gently lowering base first into deep water, or 
by Explosive Ordnance Disposal Personnel in 
accordance with existing instructions. 

Disassembly. No disassembly of this fuze is pcr- 
mitt,ed escept at authorized activities when di- 
rected by the Bureau of Orduancc. 

6. Instahdion Instructions 

1. Remove the nose shipping plug from the 
rocket, head. Inspect the interior of the rocket 
head nose cavity and check the threads. Clea11 
if nctccssary. Be certain that the auxiliary dcto- 
nat,ing fuxc is present in the rocket head. 

2. Remove Fuzc Mlr 100 Mod 2 from the con- 
tainer and inspect it for damti,ge an& sctt+g* ” 



4L 

the 
blc 
to 

on. 
mt 
try 
tor 
of 

8 in 
ion 
gal 
;he 
‘he 
:n- 

&Y 
W- 

ml 
;he 
id1 

. 
t 1s 

:ecl 
- 

IfC 
in 
- 

FOl- 
#he 

kx 

as 
he 
ed 
of 
01 
in 

he 
.ct 
3n 
'O- 

II- 

rL 

CONFIDEN”TlAL SPIN STABILIZED ROCKET FUZES 

3. Screw the fuzc into the rocket head and be 
certain that it, seatIs properly. 

4. When packecl for shipment the fuze is set 
DELAY--DELAY. The setting sleeve may be 
turned to the instantaneous position by inserting 
a screw clriver or similar tool intro the slot on the 
setting sleeve and turning it so that the slot aligns 
with the lettering SQ-SQ on the ogive. 

Removal from round. The fuze may be removed 
from the rocket head with the proper fuze wrench 
and rcturnecl to the shipping container. The 
closed shipping container can &oulcl in turn be 
sealed with adhesive tape along the broken sur- 
face. Before removal of the fuzc, turn t’hc setting 
sleeve to the DELAY-DELAY position. 1Vlicn 
the fuze is removed from the rocket head, the 
shipping plug and gasket must be replaced into 
the rocket head. 

. 

7. Packing and Marking 

Packing. Fwe Mk 100 &lod 2 will be shipped 
packed in individual hermetically sealed cans. 
Twent’y-four individual ems arc packed in a wood 
box 253$ inches by 16j$ inches by 6>< inches which 
represents a total of 1.5 cu. ft. and a t,otal weight 
of 72 pounds. 

Marking. The words SQ-SQ and DELAY- 
DEJJAY are stamped on the plastic ogivc. These 
markings are at right angles to each other and are 
placed around the hole for tbo setting screw with 
the nose end up. SQ--SQ is positioned vertically 
and DELAY-DELAY horizontally. The fuze. 
is marked or st’amped with the letters NF, the 
marl;, mod, and lot number, the manufacturer’s 
initials or symbol, the initials or symbol of the 
loading facility, the month and year of loading, 
t8he anchor stamp, ancl the inspector’s initials. 

Section C-Fure Mk 44 Mod 2 (A uxi iary Detonating) (Centrifugal Arming) I 

I. General Data 

Used in: 

5.O-inch Rocket Head Ml< 10 ancl >Ik 12 
(High Capacity) 

5.0-inch Rocket Head Mk 7 (General 
Purpose) 

Overall dimensions and weight of fuze: 

Length- _-__ _ _ _ _ - _ - - _ _ - 1.821 inches 
Maximum diameter- _ _ _ 1.5610 inches 
Body t’hreacls- _ _ _ - _ _ - _ _ 1.5610 inchcs- 

20 N3--2LH 

Weight- _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0.50 lb. approx. 

Applicable specification: OS 2985 
General arrangement drawing: 440406 
Sketch list of drawings & specs: 165193 
Explosive components: 

Flash type Detonator &Ik 37 (lead azide 
and tetryl) 

Figure 7- ‘F uze Mk 44 or fuze Mk 52. (Auxiliary 
Detonating), fxfernal View, Full Size (approxi- 

mately). 

Lower rot or lead-in charge (t e t,ryl) 
Boost,er lcad-in charge (tetryl) 
Booster chnrgc (tet’ryl) approximately 25 

grams 

I. Description 

General. Fuze 1lk 44 R10cl 2 (Auxiliary Dct- 
onating) is identical with Fuzc hfk 44 hfocl 1 
except for a modified cover disc and t,hc inclusion 

of a mois tureproofing sealing cover. Fuze &1k 44 
Mod 2 version of this fuxe was clcsignccl for USC 
in rocket ammunition. It is essentklly a booster 
which houses two off-center rotors (upper and 
lower) carrying a detonator ancl a lead-in respec- 
tively which are locked out-of-line (unarmccl 
position) by spring-h&l dc t cnt’s. Below t,hc 
rotors are a fixed lca,cl-in and a tctr*_vl booster 
charge. 

CONFiDENTlAb 13 
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Figure 8-Fuze Mk 44 Mod 0 (A UXI rary Detonating), Cross Section View, Armed und Unarmed Position. ‘I’ 

Use. Fuzc Mk 44 Mod 2 is used in the 5.0- 
inch High Capacity Spin Stabilized Surface 
Rockets (Complotc Rounds) &lk 7 Mod 2, Mk 10 
Mod 0, and Mk 13 Afod 0 (see OP 1415). 

Fuze Mk 44 Mod 2 is alwf~ys used in conjunc- 
tion with a nose fuze to provide addiLiona1 sufet,y 
a,nd t.o assure detonation of the main high explosive 
charge in the head of the rocket. It provides 
additional safety because it embodies indepcnclent 
safety features, a,rms indepcndcntlly of the nose 
fuze, and requires n greater spin to arm than is 
required for the nose fuze with which it is used. 
The detonation train of the Fuze Mk 44 Mod 2 
(after being aligned through suficient ten trifugal 
‘force) is fired by t’he detonator in the nose fwe. 

Fuze Mk 44 Mod 2 is assembled in the rocket 
head at the rocket loading act,ivity. 

There werr! a number of rocket heads loaded 
during World War II. w-i-it11 the Fuze Mk 44 Mod 0 

or Mod 1. Subsequent loadings will utilize the 
Fuze Ml; 44 Mod 2 becnuse of the more reliable 
pcrformancc. of the Fuzc h4k 44 Mod 2 design. 

Functioning mechanism. Fuze Mk 44 Mod 2 con- 

sists of a threaded body which holds the rotor 
housing assembly, the booster lcticl-in and t’he 
booster magazine. It is closed at the forward _ 
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i  

I Figure 9-Fuze Mk 44 Mod 2 (Auxiliary Detonating), 

Partial Cross Secfion View, Armed Position. 

end by a cover disc, which has a hole in the 
center a.ligned with the central flash channel of 
the nose fuze, and an O.OO%inch thick coppc~ 
scaling cover crimped in place. Near t’hc base 

end of the body there is a partition between the 
rotor housing assembly and the booster magazine. 
The partition has a hole in it’s center which rcccives 
the booster lend-in. The threaded boost8er maga- 

zine containing the booster charge p&t is 

assembled to t’hc body and the tIetry pellet is 
separated from the partition by a light1 paper 
booster separating disc (washer). 

The rotor housin g assembly consists of a die 

cast block with accommodation for an upper and 
a lower rotor, two upper and two lower torque 
spring loaded detents, and two rotor shafts. 
Both rotors are modified semi-cylindrical blocks 
rotating about the rotor shafts in the eccentric 
wells loca,ted on diagonally opposite sides of the 
rotor housing. Each rotor is wightcd on one 
side and has a flat sect,ion cut out to engage a 
st,op located in the well so that tOhc rotation of t,he 
rotors will be restricted to align the detonator, 
located in the upper rotor, with the lead-in charge 
located in the lower rotor. Two detents engage 
two slots in en.& rotor to lock it in the unarmed 
position with the explosive clcment,s out of line. 
The rotors in the unarmed position act as inter- 
rupters in blocking the central flash channel. 

3. Functioning 

Arming. Fuzc JllC 44 arms in two stages. 
When the rotational vclocit,y of the round resches 
the range of 3000 to 4500 rpm, the detent,s arc 
moved outward against the springs by ccllt.rifugal 

force and the rotors are unlocked. The rotors 
then rotate under centrifugal force until they 
meet the rotor stops. At this point the fuze is 
fully armed with the upper rotor dct,onator and 
the lower rotor lead-in aligned with the flash 
channel and tlhe booster lead-in. 

Firing. The detonator a,nd/or relay detonator 
of the mnin fuze initiates the upper rotor dctonat,or 
which in turn initintes the lead-in in the lower 
rotor, the booster lead-in, and the booster charge. 
Firing is practically instantaneous. 

Acceptance test data. Sample fuzes from every 
production lot arc tested, assembled in st,andard 
scrvicc loaded projectiles wit,11 ignition fuzes or 
point detonatin, (7 fuzes capable of firing the auxil- 
iary detonating fuze and of such known pcr- 
formance that failure of the project,ile to burst 
may be considered a failure of the auxiliary 
detonating fuze being tested. For acceptance 
tests all auxiliary detonnt2ing fuzcs will be located 
on the axis of rotlation of the projectile and must 
function as high-order detonations when initiated. 
Two rounds are fired at near proof pressure. At 
least 90yo performance is required. 

At the discretion of the Bureau of Ordnance, 
ten fuzcs from any lot are assembled, by means of 
a proper adapter, >4- inch off the axis of rotution 
of the proj&ile and tested as before, two rounds 
being fired at near proof prcssurc. At least SO% 

performance is required. Failure of this test 
is sufficient cause for consideration by the Bureau 
of Ordnance of the acccp tability of ot,her lots on 
which the off-center test was not! required. In 
the event of any lot failing an off-center or an 
on-center test, twenty additional fuzes from that 
lot are fired in the same manner and acceptan& 
based on the same percenl~ges as before, for all 
thirty, i. e., 90% for t’hc on-center and SO'% for 
the off-center tests. 

4. Safety Features 

Detonator safety. Fuzc Mk 44 Mod 2 is det- 
onator safe. The two detents locking each 
rotor in the unarmed position are displaced 
diametrically so t’hat they both tend to move out 
only under centrifugal force developed by the 
rotaCon of the round. Any force other than 
centrifugal force, which might unlock one set of 
detents would tend to hold the opposite set of 
clotents securely in the locked positIion. 

CONF IDENTI,AL 15 
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Durirq shipping an’d stowage. Samples of fuzes 
from each production lotI arc subjected to rough 
handling tests which arc considered to be more 
severe than conditions cncount~ercd in normal 
stowage and shipping. Failure of the samples to 
pass the tests is cause for rejection of the lot. 

5. Disposal and Servicing (Maintenance) 

General. ,4ny dud round containing a Fuze 
Mk 44 (which has previously attained the pre- 
requisite arming spin in flight) may be considered 
t,o be fully armed since the rotors do not return to 
the unarmed position once they have moved into 
the armed position. This fuze is in itself not 
considered to be a sensitive dud since it dots 
not incorporate a sensitive primer mis or firing 
pin. However, the rocket nose fuze may be cx- 
tremely sensitive which might render the round 
extremely dangerous. A dud round should be 
disposed of by gently lowering the round, base 

first, into deep water or by Explosive Ordn&ice* 
Disposal Personnel in accordance with existing 
instructions, 

Disassembly. No disassembly of this fuzc is 
permitted except by authorized activities when 
directed by the Bureau of Ordnance. 

6. Installation Instructions 

Rocket heads utilizing t,bc Fuze Mk 30 and Fuzc 
Mk 100 arc shipped with the Auxiliary Detonating 
Fuze insUed in the rocket head. 

7. Packing and Marking 

Packing. The fuzc is shipped assembled in the 
round. 

Marking. The fuze is markecl with the abbrevi- 
ntecl words Aus. Det. Fuze, the mark, mod, and 
lot number, the manufacturer’s initials or symbol, 
the initials or symbol of the loading facility, the 
month am1 year of loading, the anchor stamp, ancl 
the inspector’s initials. 

Section D-Fuze Mk. 52 Mod 2 (Auxiliary Detonating) (Centrifugal Arming) 

I. General Data 

Used in: 5.0-inch Rocket I-Ieacl Mk 13 (High 
Capacit8y) 

Overall dimensions and weight OF Fuze: 

Length- ____ -- ___._ ------_ 1.821 inches 
Maximum diameter----- - __ - 1.563 0 inches 
Bocly threads- - _ _ _ _ - - _ - - _ _ 1.5610 inches- 

20NS-2LII 
Weight------ _____ -_---_- 0.50 lb. ap- 

prox. 

‘Applicable speciFication: OS 2985 (where perti- 
nent) 

General arrangement drawing: 563653 

Sketch list OF drawings S( specs: I&%88 

Explosive components: 

Flash type Det’onator hlk 37 (letId azide & 
tetryl) 

Lower rotor lead-in (tetryl) 
Booster load-in (tetryl) 
Booster charge, (tetryl) approximately 25 

grams 

2. Description 
General. Fuze Mk 52 Mod 2 (Auxiliary Det- 

onating) is identical with Fuze Xlk 44 Mod 2 
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(Auxiliary Detonating) with t,he one exception 
that the detent springs in Fuze Mk 52 are weaker 
to allow the fuze to arm a,t a lower rotational veloc- 
ity. Fuze Mk 52 arms at a rotational vclocit’y 
within the range of 1600 to 1900 rpm which rcpre- 
sents approximately 30 feet of travel in the rouncl 
in which it is used. 

Use, Fuze Mk 52 Mod 2 is used in the 5.0-inch 
High Capacity Spin Stabilized Surface Rocket 
(Complete Round) h4k 16 Mocl 0 (See OP 1415). 

Functioning mechanism. (Same as Fuze Mk 44 
Mod 2) 

3. Functioning 

Same as Fuze Mk 44 Mod 2 except that the 
rotational velocity is 1600 t’o 1000 rpm. 

4. Safety Features 

Same as Fuze Mk 44 Mod 2. 

5. Disposal and Servicing (Maintenance) 

Same as Fuze Xlk 44 Mod 2. 

6. tnstallation Instructions 

Same methods as Fuze Mk 44 Mod 2. 

7. Packing and Marking 
Same as Fuzc XIk 44 Mod 2. 
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BASE FUZES FOR SPIN STABILIZED ROCKETS 

Section A-Base Fuze Mk 31 Mod 0 (Centrifugal Arming, Impact Firing) 

I. General Data 

Used in: 5.0-inch Rocket Head Mk 8 (Common) 

Overall dimensions and weight of fuze: 

Length ____ - _ _ __ _ _ - - __ __ - _ 4.67 inches 
Maximum cliameter~ _ _ _ - _ _ 1.8 inches 
Body threads- - _ _ _ _ _ _ _ _ _ _ _ 1.5 inches- 

12 SF-3 LII 
Weight __________ -- ____ -_ 1.601b.nppros. 

Applicable specification: OS 3429 
General arrangement drawing: 423486 
Sketch list of drawings & specs: 109344 
Explosive components: 

DETONATOR Pr,ux;crrxx--Sensitive Primer Sfk 
102 (fulminate of mercury priming mis- 
ture) ; Secondary Primer Mk 101 (fulminate 
of mercury priming mixture) ; Detonator 
Mk 33 (lead azide) ; detonator plunger 
load (tetryl) ; plunger lead-cuts (t)etryl). 

FUZE Bony----Rooster lead-ins (tctryl) ; 
boosters (tetryl). Approximately 3.2 grams. 

I. Description 

General. Fuzc Mk 31 Mod 0 was originally 
developed for use as a 4”/5O caliber projectile base 
fuze; however, it has been adopted for USC in the 
spin-stabilized rocket. Fuze Mk 31 Mod 0 is a 

centrifugal arming, impact firing, base fuze which 
arms completely when the rotational velocity of 
the rocket! reaches the range of 3000-4500 rpm 
which rcprcsents approximately 30 feet of tNravel 
of the rocket. The fuzc will fire reliably upon 
impact with suitable targets. 

Use. Fuze Mk 31 hIod 0 is used in the 5.0~inch 
Common Spin Stabilized Surface Rocket, (Com- 
plete Round) Mk 24 Mod 0. (See OP 1415). 
The round is utilized for bombardment purposes 
and has a maximum range of approsimnt,cly 
10,000 ya-rds. 

Figure 7 04?c~se Fuxe Mk 37 Mod 0, External Vieti, 

Full Sire (upproximately). 

I7 . 
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Figure 77--Base Fuzs Mk 37 Mod 0, C ross Section View, Assembled and Firing Position. 

Functioning mechonkm. The cstelYw1 prwts of 

the fuzc consist of ti fuzc bodx, booster cover, nose 

C&P, and 8 plunger rclrining plug. The steel 

fuze body is machiued to ficcomnrodate the auxili- 

ary plunger tlssembly, the dcton5ttor plunger 

assembly, the two detonator plunger detents, the 

anti-ax-q sprin, 0’ assembly, and the entire csplo- 

sivc train from the sensitive prim(xr t,o rrmcl includ- 

ing the two side-wall boosters. The aft end of the? 

. 

fuze body is provided with estcrnal tkxds to 
allow installation of the fuze into tdlc rocket hcnd 
a.nc? intcrna,l threads to erlg:rgc the steel plungc1 
retaining plug. The retaining plug integral v-it11 
the fuse flange is finally s~~cir~3d to the fuze bocdy 
ant1 held in plx~ by two lockirlg pins pecx~cd ir; 
po;sit’ion. At the for\~~al~d e11c.l of tile body? extcrllal 
threa,ds and 8 wide shoulder pro:-ide for instrxll:!- 
tion of the nose cap which also wtnius the light 
mctzll eAerna1 booster cover. 
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The auxiliary plunger, a cylindrical brass in&n 
block (with a small ~11 at the forwwl end con- 
tainiug a desiccant mixture), floats on four rows 
of ball bearings in the auxiliary plunger cavi t,y of 
the fuze body. The base of the auxiliary plunger 
bears against the plunger retaining plug while the 
forward end bears against the detonator plunger. 
The detonator plunger houses the sensitive primer, 
the secondary firing pin, the secondary primer, 
the spncer, the detonator, t’he detonator plunger 
charge, and the booster lead-outs. A shoulder at 
the after part of the detonator plunger bears 
against the two spring loaded cletonntor plunger 
detents. The forward end of the detonator 
plunger is guidccl by the anti-creep spring assem- 
bly and bears against the firing pin detents in the 
nose cap. Two aligning pins extend from the wall 
of the detonator plunger and ride in slots in the 
fuze body. 

The aluminum alloy nose ca.p houses the scnsi- 
tive primer firing pin, the spring loadccl firing pin 
detents, and the tSwo firing pin locking pins. The 
firing pin flouts against the two firing pin detents 
and is positioned in its well by the two locking 
pins. TM-O diametrically opposecl holes, estcr- 
nally sealed with cover plugs, placed at 90’ to and 
slightly aft’ of the firing pin detents are for the 
purpose of lockin, u t ho dctonat’or plunger in place 
m-hen firing occurs upon impact,. A lock screw or 
piu is instnllecl in the n-all of the nose cap to secure 
its assembly to the fuxe body. The anti-creep 
spring assembly consists of a light mcta?l tubular 
inner cup which is lipped at its base to provide n 
footing for the anti-creep spring, the outer cup 
which serves as a, guide, and the anti-creep spring 
which bears against the inner cup lip at the aft, encl 
and against, the outer cup at the fore encl. The 
inner cup is assembled to the detonator plunger 
at the forward end ancl is held in posit,ion by the 
sensitive primer holder. 

The tin-o boosters and two booster lead-ins are 
locn ted diametrically opposik in the siden-a& of 
the fuze body. 

3. Functioning 

Arming. Fuzc MC 31 arms when the rocket 
reaches a rotational velocity within the range of 
3000 to 4500 rpm which represents a distance of 
trawl of appro,ximately 30 feet. At this point 
under centrifugal force the firing pin detents and 
the detonator plurgw detents move out against 

their respective load sprirlgs and allow both the 
detonator plunger and tile auxiliary plunge on its 
ball bearings to float against the anti-creep 
spring. 

Firing. Upon impact and retardation of the 
rocBctP head, the inert,ia of the auxiliary plunger 
and the detonator plunger forces them forward to 
compress the anti-creep spring and impinge the 
sensitive primer against the sensitive primer firing 

pin to pierce and fire the sensitive primer. At this 
point the detonator plunger is forward and the 
boost cr lead-outs in the detonator plunger are 
aligned with the booster lend-ins in the fuze body. 
As the sensitive primer fires, the expanding gas 
passing through small ports in the primer and fir- 
ing pin container creates an internal pressure 
which bulges the wall of tile inner anti-creep 
spring cup at the points acljacentS to t,he tn-0 lOCli- 
ing holes in the nose cap. The bulging of thcl 
inner anti-creep spring cup locks t,he detonator 
plunger in the forwarcl position nnd assures com- 
plete alignment of the explosive train. The shear 
wire securing the plunger or secondary firing pin 
is sheared under the gas pressure and the plunger 
or secondary firing pin is forced into the secondary 
primer. The funct,ioning of the scco~~dury primer 
fires the detonator which fires the detonator 
plunger load and the two booster lead-outs, the 
two booster lead-ins, and the tx-0 boosters which 
initiate the main explosive charge in the rocket 
head. The fuze fires with n slight inhcrcnt me- 
chanical d&y peculiar to all incrtSi:t plunger type 
base fuzes (0.003 seconcls approsimately). 

Acceptance test data. Random sample live- 
loaded fuzcs from each lot are assembled iu 4”/50 
caliber HC projectiles and fired in accordance 
wit,h the: ballistic akcptance tests in Table 2. 

Table 2 

Rourlcls I Velocity Obliquity / Plate 

_____. A-- __- __._ --_-- _--- I ----- 

2 _____ - _______^__--_ 2200f/s-- 
2~~~~~~~~~~~~~~~~~~~ 1000 f/s-A 

4.5O 3/S” m. :9. 
O0 318” m s 

1 (from 1st and each 2200 f/s- _I Water impact at I-A*: 
5th lot thereafter) ricochet angles 

1 

Detonation of tested samples must take place 
at, not more than four feet behind the plate when 
the projecbile is fired at 2200 f/s velocity and not 
more thau t,wo feet’ atq 1000 f/s velocity. For the 
plate inipnct test, an overall pcrforn~nnce of 75% 
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high-order functioning is required for acceptance 
of each lot. For the water impact test,, sntisfactory 
performance, when combined with the plate im- 
pact test, shall be so $$ high-order functioning. A 
premature functionirrg of any fuzc shall cause 
rejection of the lot. 

Sensitivity limits. Fuzc Alk 31 Mod 0 will 
function reliably upon impact’ with targets 
offering suffic.ien t resistance such as ground, plate, 
or wood and upon impact with water at angles of 
fnll of 5’ or greater. Tests in rockets have indi- 
cated that the fuze will function on S5% of hits 
on $&inch mild steel plates at angles of oblicluity 
UP to 55’ \\l~l~ fired in the 5.0-inc.11 Rocliet IIead 
Ml< S. On special treatment steel of thickness of 
one inch or greater, rocket head brealxp, generally 
occurs. 

4. Safety Features 

Detonator safety. Fuze 111~ 31 ~10~1 0 is dctona- 
tor safe. The detonator lead-outs and the booster 
lead-ins are not aligned until the clctonator 
plunger moves forward upon impact; after the 
detonator plunger det cnts halve 1novcc1 out, under 
centrifugal force. 

The rocl;ct head loading activity installs the 
Fuzz Mlr 31 LIod 0 in the rocket, head ancl asscm- 
bles the gas check gaskets. Before assembling 
t$he rocket head to the rocket motor, be certain 

that the fuze is present, gas checked, and properly 

installed into the rocket head. 

7. Packing and Marking 

Packing. Fuze &fl< 31 is shipped assembled iI1tcJ 

the roclcct head. 

During shipping and stowage. Fuzc samples from Marking. The fuze is marked atI the base cncl 

production lots are subjectccl t,o rough handling of the plunger retaining plug wit(h the mark, mod, 
tests which are cor~sidered to be more sw-ere than and lot’ number, the manufacturer’s initials ot 

condit,ions encoun tcred in normal stowage and symbol, the initials or symbol of the loading 
shipping. Failure to pass t8hcse tests shall be facilit’y, the month and year of loading, tttc in- 
cause for rejection of t’he lot. spector’s symbol, ancl the anchor stamp. 

20 
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5. Disposal and Servicing (Maintenance) 

General. Fuzc Mk 31 Mod 0 is unsafe to handle 
after the round has hen lnunclwd. Any dud 
around utlilizing this fuze should be disposed of by 
gent)ly lowering it, base down, into deep water 01 
by Esplosivc Ordnance Disposal Personnel in 
accordance with existing instructions. NO 

attempt should be mad.e to remove the fuze from 
the round. 

Disassembly. Disassembly of this fuze or t,lx 
removal of the fuze from the rocket head is not 

pern&tecl except at authorizecl activities wheu 
directed by the Bureau of Ordnance. 

6. Instdation Instructions 
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NOSE FUZEs FOR &s-INCH SURFACE FIN STABILIZED ROCKETS 

The fuzes described in this group are as follows: 

Section A-Nose Fuzc Mk 137 Mods 0, I, a#nd/2 ’ 
Section B---Nose Fuze Ml< 145 Mods 0 and 1 

/ Section C-Nose Fuze Mk 154 Mods 0, 2, and 3 

Section A-Nose Fuze Mk 137 Mods 0, 1, and 2 (Setback and Air Arming, Impact Firing) 

‘I. General Data 

Used in: 4.5inch Rocket Hed fiIk 3 (High 
Capacity) 

Weight _ _ _ - _ _ _ - - - _ _ _ 0.9 lb. appros. 

Overall dimensions and weight OF Fuze: 

Applicable specification: OS 2864 

Length ____ - _ _ _ _ _ - _ - _ 2.9 inches 

General arrangement drawing: 

Diameter (maximum)- 2.7 inches 
Body threads- _ _ _ - _ _ - 

344523 (hlods 0 Bt 1) 

1.50 inches-1 2 NF-2 
RH 

437988 (Mod 2) 
Sketch list OF drawings & specs: 

102930 (Mods 0 & 1) 
109467 (Mod 2) 

Explosive components: 

Detonator Mk 23 (azidc primer mixture with 
lead azicle and tetryl) housed in the shutter. 

Boost,er lead-in (tetryl) housed in the lead-in 
disc. 

Booster charge (9 grams tet’ryl) housck in the 
booster magazine. 

2. Description 

General. Fuze Ml< 137 Mod 0, or Mod 1. OT 
Mod 2, is it setback and air arming, impact8 firing, 
rocket nose fuze. The fuzc was designed primarily 

for use in rounds to be launched from small craft 
in beach barrage actions; however, it’s USC has been 
extended to many other tactical applications. 

Fuze Mk I37 arms during flight and fires instan- 
taneously upon impact with suit8ablc targets. 
Fuzc Mli 137 h40d 0 has a propcllcr with eight 

Use. 

vanes. Flue Mk 137 Ilod 1 has a propeller with 

Fuze MI 137 Mocl 0, or Mocl 1 or Mod 2, 

ten vanes and internal changes. Fuzc Mk 137 

is used in the 4.5-inch High Capacity Fin Stnbil- 

hfod 2 has the modifications of Fuze Mk 137 

ized Surface Rocket (Complete Round) Mk 1 

Mocl 1 plus a rivet head stop on the propeller hub 
in place of an embossecl stop. 

Mod 0. (See OP 1415). The round is utilizecl for 
barrage purposes. 

Functioning mechanism. FLIZC Mk 137 consists 
of a brass fuze body which provides housing for 
the thrcadccl firing pin, the setback block with 
propeller locking pin, the setback spring, the 
firing pin guide, the spacer sleeve, t’he shutter 
with the detlonator and locking detent, the lead-in 
disc with lead-in charge, and the booster magazine 
with booster charge. The mu1 tiwxne propeller 
and its hub are mount,ed externally at the forwarld 
end of the thrcadcd firing pin. 

The forward section of the fuze body is tapered 
slightly towards a flat nose surface. At the base 
of the taper a narrow ledge serves as a mounting 
support for tihe propeller guard ancl as a shoulder 
for the external installation threacls. A deep bore 
wit*h counterbore provides the internal housing for 
t’hc fuze elements. The thin nose wall is drilled 
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and thtxxdcd at the center to receive the firing 
pin and a second hole is drilled ofI center to ac- 
commodate the propeller locking pin. The coun- 

terborc at the base of the fuze is threaded to 
engage the booster magazine. 

3. Functioning 
Arming. The safety locking wire is withdrawn 

The firing pin is secured to the propeller as- 
sembly by means of a cotter pin passing through 
the firing pin shaft and the propeller hub. Below 

this hub there is a t,hreaded surface on the firing 
pin which engages the threads in the nose of the 
body, and beyond the threads a machined shoulder 
prevents the complete retraction of the firing pin 
during air arming. The shoulder tapers down 

toward the base of the firing pin forming a conical 
surface. An elongated portion of the same dium- 
eter as the base of the conical surface extends 
approximately >&inch and then tapers to a point. 
The setback block, a steel inertia collar with an 
integral propcllcr locking pin, floats around the 
firing pin on the setback spring and bears against 
the nose wall. The propeller locking pin which 

locks the propcllcr assembly estends from the sur- 
face of the setback block through the guide hole 
in the nose wall to engage a rivet or embossed 
stop in the arming vane hub. The setback spring 

at its forward end bears against tShe setback 
block and at its base against the firing pin guide. 
The firing pin guide, a flat steel disc with the 

center portion raised to align the setback spring 

and drilled to accept the pointed shaft of the 

firing pin, bears against the shoulder provided by 

the fuze body cavit,y. The bottom surface of the 

firing pin guide provides the base for the shutt,er 

hinge pin and shutter stop pin. The modified 

semi-circular shutter houses t’he detonator and 

rotates about the shutter hinge pin under the 

force of a torque spring. A smaU. spring-loaded 

detent in the shutter engages a small well in the 

firing pin guide after arming. A split ring type 

spacer called a sleeve, bears against the firing pin 

guide and positions the lead-in disc with its 

charge. The booster magazine and charge is in- 

stalled into tlhe base of the fuze body and bears 

against the lead-in disc separa,tcd by a thin paper 

booster disc. A removable safety locking wire 

which clips over the propcllc>r guard passes through 

aligned holes in the fuze body and engages a slot 
in the setback block to lock t’he setback block and 

propeller locking pin in the forward position. 

prior to the firing of the round. When the rocket 
is fired, setback force, due to acceleration, forces 
the setback block rearward and compresses the 

setback spring. This movement withdraws the 
propeller locking pin from engagement with the 
propeller hub. The air stream, acting on the pro- 
peller, causes it to rotate ancl thereby unscrew the 
firing pin forward in the fuzc body. The setback 
force acts on the set’back block during the burning 
of the rocket propellant then the sitback spring 
returns the block to its original forward position. 
However, the firing pin has in the meantime un- 
screwed from the fuzc body sufficiently to prevent 
re-engagement of the propeller locking pin with 
the .pi*opeller hub. 

Rotation of the propeller continues to unscrew 
the firing pin until the ui~tl~rcatlccl section is 
reached and the shoulder of the stop on t’hc firing 
pin contacts the top of t>he fuze body. Before the 
firing pin is unscrewed, it holds the detonator 
shut& to one side so that the cletonator is out of 
alignment with t,he firing pin and booster lcad-in. 
When the firing pin is unscrewed sufficiently, the 
sllutter is releasccl under influence of the torque 
spring a,ncl the shutter is pivoted until it’ contacts 
a stop pin in the firing pin guide. At this instant 
the shut,tcr detent engages the well in the firing pin 
guide to lock the shutter in aligned position. The 
detonator is now aligned with t,hc firing pin and the 

booster lead-in, and the fuzc is completely armed. 
The arming distance of Fuze Mk 137 is approsi- 
mately 125 feet. 

Firing. On impact, the firing pin is forced back 
t,o shear the light screw threads in the nose x-all of 
the fuze body and to pierce a.ncl fire the detonator 
which in turn fires the lead-in chnrgc and the 
booster charge. 

Acceptance test data. Completely live-loaded 
random sample fuzes from each lot shall be iv- 
sta.llcd in suitable live-loaded rockets and t)hc 
rockets fired for high order functioning on grouncl 
or wa,ter impact. All rockets shall be fired from 
a launcher which is set at an angle of elevation of 
approxima tcly 45 degrees. Acceptance is based 
on a cumulative test plan clcsignecl to accept (95% 

of the time) lots in which 95% of the fuzes func- 
Con satisfactorily: lotIs poorer than 95% will be 
subject1 to rejection with lots 82% efl’ective being 
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rejcctd 90% of t’hc tirnc. Bnscd on wartime pro- 

duction acceptance records, Fuze Mk 137 gave 
better than 97 y0 performance. 

Sensitivity limits. Fuze Mlr 137 will function in- 
stantaneously superquick upon impact with water, 
plak, or ground t,argets at angles of fall of 15 
degrees or greater. 

4. Safety Features 

Detonator safety. This fuze is detonator safe. 

In the unarmed position, the detonator is held out 
of alignment with the explosive t,rnin. Should t,he 

detonat,or function prematurely while the fuzc is 
unarmed, the force of the detonator a&on will 
be dissipat!ed forward through a hole in the fir- 
ing pin guide and away from the remaining cx- 

plosive componcnt,s. The fuzc is not armed until 

the set,bacli force withdraws the propeller locking 
pin and the propeller rotates and wi-itldxws t’he 
firing pin to a point, where t,lW clctonator sllllttcr 

is released. 
During shipping and stowage. Snnqde fuzes from 

Personnel in accordance with existing instructions. 
Disassembly. Disassembly of this fuzc is not 

permitted except at authorized activities when 
directed by the Bureau of Ordnance. 

6. hstallation fnstructions 

Examine each fuze before installation in the 
rocket to chcclr if the propeller has been unscrewed 
so t,hat td~e forwa.rd tips of the propeller blades 
extend out beyond the plane of the rim of the 
propeller guard. If the fuze is found in this con- 
dition, it should be considered armccl; the propellcl 
should be taped so tha,t it cannot bc moved; ancl 
the fuze should bc disposed of by methods clc- 
scribed under paragraph 5, Disposal and Servicing. 

After each fuzc has been examined as above, 
and t,hc propeller has been found to bc below the 
rim of the propcllcr guard, remoYc the safety lock- 
ing wire and t’ry to turn the vane in a clockwise 
direction (wl~m the. fuec is viewed from the nose) 
to see if the vane is locked by the vane locking pin. 

Do not turn the vane more than one-half a turn. If 

the propeller can be turned, consider the fuze 
armed and dispose of it. If the propeller cannot1 
bc turned in the clockwise direct ion, try to t1lr.n 
it in the opposite direction. If the propcllcr c:m- 
not bc turned, rephlcc the safct)y locking wire, and 
the frizc is safe for use. If the pt’opcllcr can be 
turned colu~tc~clock\~risc, turn it one-half a turn 
and see that the propeller locking pin snaps into 
the nearest hole in t,hc propcllcr hub. Then rc- 
plncc the safety locking wire, and the fuzc is safe 
for use or stownge. 

_ __ _ 
each production lot are subjcctcd to rough hun- 
dling tests which are considcrcd to bc mart’ severe 
than conditions encountered in normal sto\Vagc 
and shipping. Failure to pass these tests is cause 

for rejection of the lot. 
Fuze Rlk 137 is provided with a safety locking 

wire which passes through holes in the fuzo body 
to lock the setback block in the forward position 
so that the propeller locking pin engages the pro- 
peller hub. The locking wire also cngagcs the 

propcllcr to prevent it from rotating. The pro- 
peller guard gives protection to the propeller dur- 
ing normal handling. 

5. Disposal and Servicing (Maintenance) 
General. If the fuze bccomcs accidentally 

armed, whcthtbr assembled into the rocket, or not, 
no atkxnpt should be made to unarm it. If the 

fuze is armed, turning the propcllcr countcr- 
clockwise will cause the firing pin to pierce the 
detonator and init8inte the booster and main chnrgc. 
The fuze sha,ll be considcrcd mmcd if the pro- 
pellcr is out of cngngcmcnt’ with the propcllor 
locking pin so thfit the propcllcr is free to rotat@. 
Anncd fuzcs must NOT be installed in rounds for 
my purpose. To dispose of a fuxe or fuzcd round, 
the fuze propeller shoulcl first be carefully taped 
and the fuze or fused round, as tlhc cnsc may bc, 
disposed of by gently lowcring it, base Don, into 
deep wat,er 01 by Explosive Ordnnnce Dispos:ll 
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v I OTE: The sealed metal containers in whi(ah 
these fuzcs arc shipped. should not be op!cncd fol 
the sole purpose of checking the fuzcs. ‘R:~thcr, 
the checking should bc clone at the time the scaled 
cans arc opened prepa,rg)tory to installing the f71ze 
in the rocket body. 

Aft cr the above e~xamination, proceed as follows: 
1. Remove the shipping plug, shil~~)ing plug 

@TSliCt~, nn.d pmpcr t,Ul)c from the rocket boily. Ill- 
spect the liner and clean if necessary. Bc certain 
t,htlt the auxiliary booster is prcscnt in the fuzc 
scat liner. 

2. Exnmine the fuze for dmlnp If ckfcc- 
tivc, (but, not armrtd) rcl~ack, seal container with 
ta,pe, and return to an nmmunit8ion depot. 

3. With the fuse gasket in placa, screw the 
fuzc securely into the nose of tSJlc roclict, with {he 
proper fuzc spanner wrench. * I 
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4. As the rocket is placed in the launcher, re- 23)$ inches by 15 inches by S$6 inches which repre- 

move the safety locking wire. sents a total of 1.7 cu. ft. The weight of the 
. 

5. If, for any reason, it becomes necessary to fuzcs and packing is aI>proximately 72 ~OUI~C~S. 

remove the rocket from the launcher, the safety 
locking wire should immediately be replaced, and 

Marking. The fuze is marked or stamped to 

’ the fuze may then be removed from the rocket. 
show the letters NF, the mark, mod, and lot 
number, the nranufacturcr’s initials or symbol, the 

7. Packing and Marking date of manufacture, the initials or symbol of the 

Packing. Each fuze is packed in a hermetlically loa,ding facility, the month and year of loading, 

sealed can; 48 cans are contained in a wood box the anchor stamp, and the inspector’s initials. 

Section B-Nose Fuze Mk I45 Mods 0 and I (Setback and Air Arming, Impact Firing) 

. I. General Data 

Used in: 4.5-inch Rocket Head Mk 3 (IIigh 
Capacity) 

Overall dimensions and weight of fuze: 

3 .O inches 
2.7 inches 

General arrangement drawings: 

344601 (Mod 0) 
422548 (Mod 1) 

Sketch list of drawings & specs: 

102957 (Mod 0) 

. 

Lengt!h _____ --___--_ ____ -- 
Diameter (maximum) _ _ - _ _ _ 
Body threads--- ____ -- ____ 

109553 0!!od 1) 
Explosive components: 

Delav assomhlv consisting of a Detonator Mk 

Weight ____ -_-_---_----__ 

Applicable specification: (to IX 

1.500 inch cs --- 
12 NF-2 

d 
31 and a I’iimer Mk ;OS. Delay is 0.02 
sccon cl. 

0.9 lb. appros. 

prepared) 

Booster lead-in housed in the magazine. 
Booster charge (approsimatScly 11.5 grams of 

tetryl) housed in the magazine. 

Figure 73-Nose Fure Mk 145, External View, Full Size (approximately). 
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Figure f4-Nose Fuze Mk 745 Mod 7, C ross Section View, Armed and Unarmed Position. 

I. Description 
General. Nose Fuzcs Mlr 145 hlods 0 and 1 nre 

rocket4 fuzcs designed principrLlly for rockets 
launched from small craft to provide cz bctlch 
bmmge prior to lmding opemtions. The fuzcs 
are air arming and impact, firing and are similar 
to the Ml; 137, but incorpora,tc a 0.03 second 

d&y in the dctonntor a~c?mbly. 
Use. Fuze hlk 145 is uatl in the 4.5-inch TIigh 

Capacity Fin Stabilized Surface Rocket (Complete 
Round) h1kl RIod 0 (see OP 1415.) This fuze is 
used when 8 delay detonation on impact is dcsircd. 

26 

Functioning mechanism. The functioning mcch- 

anism of Fuze Mk 145 is similar to the mechnnis~n 

of Fuzc ,NIk 137. The difl’erences incorpqratcd in 

the mechnnism of Fuze Mk 145 are: 

1. The arming shn.ft which mounts the pro- 

peller is nttschccl to the firing pin by mcnns of n 

lo+ing pin. The purpose of the locking pin 

(which may be sheared LII)O~I impnct) is to prevell t 

the firing pin from being forced too deeply into the 
shutter thus disrupting the d&y clement on 

hcnvy impact. f 
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‘IN 2. The fyze coli t,niI;s (2 cl&y clcmcnt which Fir i ng. Similtlt’ to firing of Fuze Ml; 137, but 
is initintcd by ff firing pin with a rouudetl point. fuzc fuIlctions with cz 0.02 second dcli~y 8ftcr . 

NG 3. The mqnzine is dcsi,rrnecl to receive the mpact. 
booster lead-in which eliminntcs n sepnrntc lead-in 

disc. 
4. Safety Features 

Differences in mods. The Fuze All< 145 i\Iocl 0 See Fuzc hlk 137. 

is similar to tlx Fuze 141,: 137 J1ocl 1 but 1~~~s TV 5. Disposal and Servicing (Maintenance) 
0.02 seconcl clclny. The Fuzc Ml; 145 hIod 1 is St% FUZC Afli 137. 
similnr to Fuze lfl< 137 Nod 2 ivith a. 0.02 SWOIIC~ 

dclny. 6. Installation Instructions 

. 3. Functioning 
See Fuze Ml; 137. 

PIN Arming. Arming of Fuze b11; 145 is iclcIltica1 7. Packing and Marking 

with Fuze JIk 137. See Fuze Ml< 137. 
Y 
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Section C-Nose Fuze Mk I54 Mods 0, 2, and 3 (Setback and Air Arming, Impact Firing) 
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1. General Data 

Used in: 4.5-inch Rocket He& 311: 7 and Jll< 
10 (SInolte) 

Overall dimensions and weight 01 Fuze: 
hmgth ____ _ _ _ _ - - _ _ _ - _ _ - - - 16.25 inches 

Dinm.etcr (mnsimum)- _ _ - _ - 2.7 inches 
Body thrends- _ - _ - ___ _ - - ___ 1.5 in chcs- 

12 NF-2 
Wei&t- _ _ _ - _ _ _ _ _ _ - _ - _ _ _ _ 1.40 lbs. nppros. 

Applicable specification: OS 3577 

General arrangement drawings: 

423844 (AIocl 0) 

423847 (A rod 2) 

423848 (hlod 3) 

Sketch list of drawings & specs: 

100411 (Mod 0) 
165110 (llod 2) 
165074 (llocl 3) 

Explosive components: 

Detonntor 111~ 23 housed in shutter. 
Booster lend-in housed in lend-in disc. 
Burstxr charge (npprosimti t ely 65 grnms of 

tetryl) 

I. Description 

General. Nose Fuze 111; 154 ;\Iod 0, l\Tod 2, 
or hlod 3, is iclenticfil with Fuzc kllr 137 CXccpt, 
$ t,et,ryl filled burster tube replaces the booster. 

The mods of the fuze tlifl’cr as follows: 
1. Fuze lIl< 154 llod 0 consists of n Fuzc Ml< 

137 >lod 1 with n 14.06-inch long tetryl filled 
burstcr tube (O.WO-inch chmctcr) which is rigidly 
nttachcd to the fuze body. 

CONFIDENTIAL 
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2. Fuze All\: 154 Mod l.-Never assigned. 
3. Fuze >[I< 154 Nod 2 consists of n FUze ,\lk 

137 Mod 2 with a 14.06-inch tetryl fillc(l burster 
t8Ube n-hkh is rigidly r2ttc2ched to the fuze body. 

4. FUzc AIli 154 Llod 3 consists of n FUze ATk 
137 hlod 2 with n 14.OG-inch tctryl filled bUrsteI 
t)ubc. Its at,tachmcnt to the fuzc body is such 
thrlt n certnin cleg~~ of flexibility is obtnined. 
This is ttccomplislled by a. steel rettliningr collk 
brazed to the upper end of the burstcr tube. A 
rubber gasket is inserted bet\vecn the burstcI 
tube collar tmd the nd:lpt cr. Between the ~~11 
of the bmster tUbc u.IItl the inside ~~11 of the adnp- 
ter a clcflrnncc of ~pprosimntcly 0.03 inches exists. 
This flexibility aids in the slssembly or” the long 
f<ze into the rocket hc,zd burstcr well \vhen the 
burster tube is not perfectly con.ccntric \vit$lI the 
fuze body threa,ds. 

Use. Nose Fuzcs Mk 154 Mods 0, 2, rmcl 3 tire 
usecl in the 4.5-inch Smoke Fin Stabilized Surface 
Rockets (Complete Rounds) X11< 4 Mod 0, Mod 1, 
and Mocl 2 (SW OP 1415). These fuzcs arc dc- 
signed to dctonntc n tetryl filled bUrstcr tube and 
distrilnit~e the smoke filler of the rocket hcrxl on 
impnct with the surf,zce of the ground or water. 

Functioning mechanism. (See FllZ~~ Afli 137) ’ 

3. Functioning 
Arming. (SZLIIIP HIS FWX 111~ 137) 
Firing. (Same fl,S FUZC lfl< 137) 
Acceptance test data. Comple tcly live loaded 

fuzcs t~rc selcctcd from each production lot and 
8rc inst:~llcd in 4.5-inch “ FS” louded rocket hc,zds 
asscmbletl with 2.25~inch Rocket lllotors JIk 9 
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OP 1017 (ZND REV.) FUZES 

Figure 75-Nose Fuze Mk 754 Mod 3r Exfernal View, Full Sire (approximafely) 

I excepf for Bursfer Tube length. 

and fired at 45 dcg~ws quadrant, angle. Half of 5. Disposal and Servicing 
the fuzed rounds arc firwl for gro~ud imp,zct nnd same as Fuzc hlk 137. 

(Maintenance) 

the other hlf for water impact. A 90% high 
order functioning is considcrcd sutisfwtory. Any 

6. InstaIfation Instructions 

prcnitlture shll lx C:L~ISC for rejection of the lot. 
No nusiliwy l~oost.cr is present or rec~uircd in . 

4. Safety Features 
smoke filled roclwt lwnds receiving the Fuzc Ml: 
154. All other inst~ahtion instructions 8s rel:ttcd 

Sntne ns Fuze hfl: 137. for FUZC hIl< 137 arc a:pl)lic:lblc for Fuze 311~ 154. 
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CONFIDENTIAL 4.5” SURFACE FIN STABILIZED ROCKET FUZES 

COTTER PIN-- ” 
R--‘- 

PROPELLERS-----.. 

PROPELLER LOCKING PIN 

FIRING PIN GUIDE 

SHUTTER SPRING 

SLEEVE 

SHUTTER/ 

FIRING PIN 

SHUTTER DETENT 
LOCKING HOLE 

OETONATOR \ \-spANNER HoLES 
ASSEMBLY 

SHUTTER ~--jj\ 

n 

SHUTTE 

STOP PIN/ - 
SECTION X-X 

cam-- 
- \ \ - BOOSTER DISC 

\ L BURSTER TUBE 

\ CHARGE (TETRYL) 

BURSTER TUBE 

UNARMED ASSEMBLY 

POSITION 

SET-BACK BLOCK 

SET-BACK SPRING 

LEAD-IN 

- LEAD-IN CUP 

DISC ASSEMBLY 

RETAINING COLLAR 

Figure l&-Nose Fuze Mk 754 Mod 3, C ross Section View, Unarmed Position. 

7. Packing and Marking Marking. The fuze is mdd or stamped to 

Packing. Fuzcs arc inclividuc?lly pncl~~l in her- show the letster- 3 KF, the mwk, mod, nncl lot 

mcticlzll~- scnlcct cans. Twnty-four frlzcs arc number, the mrznufactwcr’s ini tids or s>-mbol, the 

yackecl in n box 23.3 inches by 15 inches by 19.2 date of ninnnfacturc, the initids or symbol of the 

inches which rcprescnts 3 total of 3.9 c71. ft. mcl fl loading facility, the month and yenr of loading, the 

totd wight of 53 poLlncls. anchor stamp, nncl the inspector’s initkls. 

CONFIDENTIAL 
./ 

29 



__ _ ..._“y_- I_e,j.i : *..,- . , “_ _w_.-..- .--__,.- .- --..- __. . ..A --^___. L__l--*lW.IA..L-L -__. .,&h.. Ilkj a MI-- --_.I,-_ ----.u.---~-i--------u----- ___ 

OP 1017 (ZND REV.) FUZES 

PROPELLER 
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-1 
LOCKING PIN 

SET-BACK SPRING 

FIRING PIN 

FIRING PIN GUIDE 

DETONATOR ASSEMBLY 

SHUTTER SPRING 

SLEEVE 

PROPELLER 

C ASSEMBLY 

SHUTTER HiNGE PIN 

SHUTTER SPRING 

DETONATOR ASSEMBLY \BURSTER TUBE 
CHARGE (TETRYL) 

SHUTTER DETE 
LOCKING HOLE 

\BURSTER TUBE 
ASSEMBLY 

PLUG 

. 

ARMED POSITION 
SECT ION Z-Z 

Figure 77-Nose Fuze Mk 754 Mod 3, C ross Section View, Armed Position. 
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Chapter 4 

NOSE FUZE FOR 7%INCH CHEMICAL ROCKET 
Section A-Nose Fuze Mk 147 Mods 0 and I (S e ac and Air Arming, Impact Firing) tb k 

1. General Data 
Used in: $.2-i:lch Rocket Head ,\Ik 7 (Chcn~ical 

or Smoke) 

Overall dimensions and weight of fuze: 

Length- _______________-__ 16.1 inches 
(Mod 0) 

16.2 inches 
(Sfocl 1) 

Dinnwt cr (nu;lsimuxn) _ _ _ _ _ _ 1.750 inches 

Bocl~ threads- _ _ _ _ _ _ _ _ _ _ _ _ 1.500 inchcs- 
12 XF-2 

n’eight _ _ - - _ _ - - _ _ - _ _ _ - _ _ _ 1.30 11x. appros. 

Applicable specification: OS 3579 

General arrangement drawing: 

394940 (Hod 0) 
423143 (Xod 1) 

Sketch list of d rawings & specs: 

10934s (Nod 0) 
1093i2 (110~1 1) 

Explosive components: 

A sensitive stall type compound tlctonnto1 
Ml; 23 Mod 0 (lwcl azidc primer mixt~uw, 

leacl azicle, and tctryl) 
Burater lead-in ch:wgc (tetryl) 

Burstcr charge (tctryl 65 grnms approsi- 

nlately) 

I. Description 

General. Fuze JIl< 147 110~1 0 01’ 110~1 1 is cz 

nose fuze designed for 7.2~inch chcrnicul rockets. 
The fuze is setback and air-arming, impact firing. 

It functions instnntnncously upon impact, J\.itll n 
suitable target. 

Fuze 1Ik 147 110~1 0 is fitted Lvith a fixed cylin- 
clricnl guard which protects the proFeller from 

clmnngc. The propeller ~-mm are bent to c?tl mglc 

of 70”. FUZZ III< 147 hl0~1 1 lla~ a tlct~I~Il~blc 
shipping cap which protects the propeller from 

dmlnge during shipping and the fuzc from wcathcr. 
Since the air strcnnl is n;orc effective on the I$zc 
Sfk 147 Sfocl I, the \-ants arc bent to nn m~glc of 
iSo to ktcp the arming distance the same ns for 

the Fuzc LIkl4i 1Iotl 0. The shipping (‘tip 011 the 

Fuze 111; 147 Nod 1 is rcn~o~ccl ns the rocket is 

loaded on the l:tu~iclux. 

CONFIDENTIAL 
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~~~~~~~ 

IF ~~~~~~~ * 4 
_uu- _u1__-_L- 

Figure 78-Nose Fuze Mk 147 Mod 7, External View 

with Guurd Removed, Full Size (upproximately) 

excepf for Bursfer Tube Length. 
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OP 1017 (2ND REV.) FUZES 

ARMED UNARMED 
POSITION POSITION 

COTTER PIN 

PROPELLER 

HUB 

’ PROPELLER LOCKING PIN 

FIRING PIN GUARD 

sEs;c%<cK 

SET-BACK 
SPRING GASKET 

FIRING PIN 
GUIDE 

SLEEVE 

SHUTTER DETENT 

DETENT SPRING 

SHUTTER 
SPRING 
I cAn lit LL-” II. 

DISC 

DETONATOR 
ASSEMBLY 

LEAD-IN 

BURSTER TUBE 
ASSEMBLY 

b 

m SHUTTER 
SPRING 

DETONATOR 

SHUTTER 
DETENT 

SHUTTER 

STOP PIN 

B-B 

DETENT LOCKING 
HOLE 

SHUTTER HINGE PIN - 

SECTION A-A 

Figvre 79--Nose Fvze Mk 147 Mod I, C ross Section View, Armed and Unarmed Posifion, 
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,I, CONFl&NTlAL 7.2” CHEMICAL ROCKET NOSE FUZES 

Fuze. Fuzc MX 147 Mod 0 or Xk 147 Nod 1 is 

used in the 7.3 -inch Rocket Hc:~l hfl; 7 wlkcn as- 

sembled with the 3.3%inch Rocket 1fotor SII\: 5. 
The complete round is fin stInbilizcd and surface 
launched for use in dispersing clwmictil or srr~ola 

agents. It has a maximum rnngc of approsi- 
mately 3,400 ynrcls. 

Functioning mechanism. Fuze i\IB 147 consists of 
a brass fuze bocly which provides housing for the 
threaded firing pin, the sctktick collar with pro- 

peller locking pin, the setback spring, t,he firing 

pin guide, the spa&, (7 sleeve, t’he shutter with the 
detonator and locking detent, t,he lend-in disc wit,11 

lead-in charge, ancl the burster adapter with es- 
ternnl buratcr tube and charge. The propeller and 
itis hub are mountecl estcrnally at the forward end 

of the threaded firing pin ancl are securecl in po- 

L 

sition by melins of a cotter pin. 

The forward section of the fuze body is tapered 
slightly towards a nose surface. Below the tapered 
section the body diameter increases to serve as a 
mountirg support for the vane guarcl in Fuze h\Ik 

147 JIod 0 and as a shoulcler for the esternal 
installation threads. A deep bore with counter- 
bore provicles the internal housing for the fuze 

elements. The thin nose wall is drilled and 

threaded at the center with light shear threads, 

and a scco~icl hole is clrillccl ofi center to accom- 
modate the propeller locking pin. The cou11t cr- 

bore at the base of the fuze is threaded to engage 
the burster adapter. 

The propeller assembly consisting of the propcl- 
ler ancl hub is secured to the firing pin. l?klow 

the hub the firing pin is threaded for a short 
distance and these threads engage the threnclecl 

hole in the nose of the fuze body. ,4 shoulder on 
the firing pin belox the thrcacls tapers rearwwd 
to form a conical surface which is folloxccl by an 
elongated section tapcrecl at it,s end to a sharp 

point. The shoultler prevents the retraction of 

the firing pin beyond the threads during arming 

and the conical surf:xce acts as a stop to control 
the depth of pcnetwtion of the firing pin on im- 

pact. The setback block, a steel inertia block 
witSh an integral propeller locking pin, floats 
around the firing pin on the setback spring and 

bears against the nose ~~11. The propeller locking 
pin extends from the fern-ard SUrf:lCe Of the SCt*l>iICl< 
block tl~rough the guitlc hole in the 110s~: wall to 
engage a rivet or cmbosst~cl stop in the propelk 

CONFIDENTIAL 

hub which locks the propeller assembly. The sct- 
back spring at its forward end bears against the 

setback collar and at its base against the firing 

pin guide. The firing pin guide, a flat steel disc 
with the center portion raisc(1 to align the setback 

spring and drilled t,o accept the poinkd shaft of 
the firing pin bears against the shoulcler provided 

by the countcrbore. The firing pin guide has a 
hole clrillccl in its bust which receives the shutter 
hinge pin. The moclifZiccl semi-circular shuttNer 
houses the detonator and pivot’s by means of t,he 
shutter hinge pin uncler the force of a torque 

spring after the firing pin has been rctra,ctccl. A 
small spring loaded clctcnt in the shutter engages 
a small well in the firing pin guide after arming. 

*4 ring type sleeve bears against the firing pin 
guicle ancl positions the lead-in disc with its charge. 

The burster tube and burstcr adapter are installed 
into the base of tlhc fuze bocly and bear against 
the lead-in disc scparutecl by the thin paper booscx 

clisc. With Fuze Mk 147 Mod 0 a removable 

safety lo&in, 0’ wire clips over the propeller guard 
and passes through aligned holes in the fuze body 
and also engages a slot in tke setback block to 

lock the setback block and propeller locking pin 

in forward position. With Fuze 111~ 147 hlocl 1 

the propeller guard is replaced by a removable 
cap t,ype gunrcl, and the safety locking wire passes 
through nlignccl holes in the fuze bocly and setback 

block in the same manner as indicated above. 

3. Functioning 
Arming. After the rocket has been loaded into 

the launcher, t.hc shipping cap (in Fuze MC 147 

Mod 1 only) and safety wire arc removed. When 
the rocket is fired, the setback force, clue to t,he 
acceleration of the round acting on the setback 
block, forces the block back, compressing the 

setback spring. This movement withclraws tho 

propeller locking pin from engagement with 

the hub. The air stream acting on tlhe propeller 
assembly causes it to rotate and unscrew t’he 
firing pin from the fuzc body. The setback force 

acts on the setback block only during burning of 
the rocket motor, aft,er which’ the setback spring 
returns the block to its origi’nal forward position. 
However, t#hc firing pin has mennrvhilc unscrewed 

from the fuze body suficiently to prevent re- 
eng:~genwn t of the propeller locking pin with the 

propeller. The propeller is so adjusted that 
under the least fa\rcrablc conditions (short1 burning 
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distance at masimuni scrviw tempera turc) the 
firing pin assembly makes t,hc: rquiwcl two 
complete t,urns during acceleration of the rocket 
t’o aclvnnce tlw firing pin suffic~kr~tly to prcveilt 

rc-engagement Of t Ire propeller locking pin with 
the stops on the hub before the encl of burning of 

the rocket. 

4. Safety Features 

Rotation of the p~~opcllcr contirmes to unscrew 
t.he firing pin, until an unthreaded section is 
reached and a shoulder on the pin comes UJI 

against the top of the fuzc body, after which the 

firing pin assembly rotates freely. Before the 
firing pin is unsc~ewcd it holds the dctona toi 

shutter to one side, so that the detonator is out 
of alignment with the firing pin and booster 

lead-in. When the firing pin unscrtws, the 
shutter is relcasctl, and the shutter spring rotates 

the shutter against a stop pin. A slruttcr detent 
engages a hole in the firing pin guide and loclis 
the shutter in position. The detonator is no\\- 
aligned x-ith the firing pin and the boost cr lead-in, 

and the fuze is fully armed. 

Detonator safety. Fuxc Ilk 147 is tlctoui~to1~ 
safe. In the unarmed position the\ detonator is out 
of alignment IF-i th the explosive train. sllol~ld the 
detonator function prematurely, the force of the 
cletona tor will be d&pa ted forwwtl through a 

hole in t,he firing pin guide and away from the es- 

plosive componen ta. JJkn the fuze is installed 
in a rocket head, it is locl9xl in the uuarmccl position 

by the propeller locking pin. The fuzc is not armetl 
until the setback force wi thclraws the propeller 
locking pin, am1 the propeller rotates and unscrews 

the firing pin to a point where the detonator 
shutter is released. 

The arming distance for Fuze Ml< 147 used in 
the 7.2-inch cahemical warfare rocket is about 200 

feet. 

Firing. On impact, the firing pin is forced back 
to shear the light screw threads in the nose wall 
of the fuzc body and to pierce and fire the dctona- 
tor which in turn fires the lead-in charge and the 

burst er charge. 

During shipping and stowage. SRnlple fuzes from 
production are subjected to rough handling tests 
which are considered to be more severe than con- 

ditions encountered in normal stowage and ship- 

ping. Failure to pass the tests is cause for rejec- 
tion of the lot, Additional safety is provided 
during shipping, stowage, and until the rocket is 

loaded into the launclw, by LISP of a safety wire. 
The safety wire passing through the fuzc body 

locks the setback block in forward position so that 
the propeller locliing pin cngngcs mid locks the 
hub. The guard or cap protects the propeller 
from damage during normal conditions cncountcrcd 

in stowage and handling. 

5. Disposal and Servicing (Maintenance) 
Generul. If the fuze is accidentally armt~cl, 

Acceptance test data. Sample fuzes chosen at, 
random frorn each production lot are subjected 

to routine ballistic test n-hen fired in rocket, ammu- 

nition in accordance with the following proccdur~e: 
Completely loaded fuzcs from each lot shall be 
installed in “FS” smoke loaded i.2-inch Rocket 

Heads 3 II; 7 with live loaded motors and fired for 

functioning. Half of the rockets shall be fired for 
water impact, and the otlicr half for ground impact. 
All fuzes shall be fired at, an angle of elevation of 
approximately 45 degrees. Kinety pcrwnt high 
order functioning shall be considcrccl acceptable. 
Any prematures shall be cause for rejection of the 

lot. 

Sensitivity limits. Tt * f 11s uzc will fire rc~liahly on 
water and ground impact, exc(bpt at small ang!cs 
of impact. The minimum nI&c of impact on soft 
ground for con&tent firing is 15 tlcgrccs. 

whether assemblecl in the rocket, head or not, no 
at,tempt should be made to unarm it. The fuzc 
shall be considcrcd armed if the propeller is out of 

engagement with the propeller locking pin so that 
the propeller is free to rotate. If the fuzc is 
armed, turning the arming vane couaterclocl;n-isle 
as view-cd from the nose will catw the firing pin 

to pierce the detonator and initiate the burster. 

Replacing the safety wire will not render an armed or 
partially armed fuze safe. The safety wire merely 
locks the setback block and propeller locking pin, 
and if the latter does not engage the propcllcr, the 
safety wire serves no purpose. Armccl fuzes 
must not be fkcd from rocket laun~llws. If the 
fuzc in an assembled round is armtbtl accitlcn tally, 

the propeller should be carefully taped to prevent. 
further rotation, and the fuzc then carcftrlly 
removed from the roclict taking care not to drop 
the rounct or the fuze on its now or in any way 
strike the fuzc. Dud ro1111tls should be trcn t cc-1 
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with cstrenw caution. *TiTtNhc propeller is bent 02 

driven flush with the nose of the fuze body, the 
fuzc is in a fired condition. In such a coriditiou, 
the firing pin or propeller should not bc (list utbed, 

as the firing pin may be irnbetlclc~d in the clctonator 

ancl any moverncut may create sufhcicnt, friction 

to initiate the sensitive cletonator. The fuze 01 
fuzecl round should be tlisposcd of by gently lower- 
ing into clecp water or by Explosive Orclnaucc 
Disposal Personnel in accordance with existing 

instructions. 
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Disassembly. Disassembly of this fuze is not, 

permitted except at authorizccl activities n-hcu 
directecl by the Bureau of Orclr~ancc. 

6. Installation Instructions 
1. Remove the clumny nose plug from the 

rocket hcncl nncl iuspcct the liucr zwcl clean if 

necessar-j-. 
2. Remove the fuze from the container and 

esarninc to see that. the gasket is present, and the 
fuzc is not clmiagccl. If defective, repack, seal, 

and return t 0 au anmlunition tlcpot. 

3. Screw- the fuze with gasket, securely into the 
now of the rocket head, using the proper fuze 
spauu cr wrench. 

4. ,4ftcr placing the rounds on the launc’hcr, 
remove the guarcl (applicable for Fuze Aili 147 
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7.2” CHEMICAL ROCKET NOSE FUZES 

Mod 1) awl the safety wire. In some lsunchera 
this is not possible. For these the safety wire 
awl shippiu g guarcl shoulcl be renlovccl immediately 

before loa diug the rouud. Do not cliscarcl the 

safety v-ircs until the rounds are fired. 

, 

Removal from round. Should it, become neccs- 
sarp to remove the rocket from the launcher, the 
safety xire ancl shipping guard should, if possible, 

be replacecl first. The fuze may then be removed 
from the rocket hcacl wit8h proper fuze spanner 

wrench ancl rcturmcl to its shipping container. 
The closed shipping can shoulcl be scaled wit’h 

adhesive tape along the broken surface. The 
shipping plug must be replaced in the rocket head 

after the fuze is reniovecl. 

7. Packing and Marking 
Packing. Fuzcs arc individually packed into 

herniet ically scalccl cam. Twenty-four fuzes are 
packed into a box 23.3 inches by 15.0 inches by 
1S.l iuches which reprcsciits a total of 3.6 cubic 
feet nnc-1 a total weight of 80 pounds. 

Marking. The fuze is n~rkccl or starnpccl with 
the letters SF, the Innrli, tllc mod, ancl the lot 
nunibcr, the nlnnul’actul,c~~‘s initials or symbol, the 
initials or symbol of the loacling facility, the 

month and year of loacling, the author stamp, aud 
the inspector’s initials. 
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Chapter 5 

NOSE FUZES FOR 7.%INCH DEMOLITION ROCKETS 

The fuzcs clcscribcd in this group are 8s follows: 

Section ,4---SOW FUZC >\ll< 152 

Section B--Nose Fuze Ml: 141 Mod 0 

_ Section A-Nose Fuze’Mk 152 (Air Arming, Impact Firing) ’ 

I. General Data 

Used in: 7.2-inch Roclictj Head Illi: 5 (High 

Capa city) 

Overall dimensions and weight of fuze: 

Length-- __________ - ______ _ 5.5 iirclws 

Diameter (maximum) ____ - - 4.75 inches 
Body threads- - - - - - - _ - - _ - - 1.75 inches--- 

14 m-3 

Weight--- _____ -_-_-_----- 4.IOlbs.approx. 

Applicable specification: OS 2374 (where per- 
tinent) 

Outline drawing: 423659 . 
Explosive components: * 

A sensitive stab t,ype compound Detonator 
,Mli 21 (pom-porn mixture and mercury 
fulminate) 

Auxiliary booster lead-in (tetryl) 0.11 grams 

Booster separator lead-in (tctryl) 0.20 grams 

Booster’ (tetryl) 25.5 grams 

I. Description 
General. Fuze Ml< 152 is identical with Romb 

Fuze AN-Ml< 219 except that it has been partially 
armed fifty turns of the arming vanes and a metal 

band (fork) is insertecl between the vane carrier 
and the fuzc body to take up t’he space left by 
the prearming process. In addition, the pitch of 

the vanes has been increased to 40 clcgrc~cs in COJ-I- 

trttst to the pitch of the vamp on tShc ,4wm 219 
of 18 clcgreca. The fuze is air arming, and its 
functioning is instantaneous on impact’. 
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Use. Fuze Ml< 152 is used in the 72inch High 

Capacity Fin Stabilizctl Surfnco Rockets (Com- 

plete Rounds) Ml< 1 hIYoc1 0 and Mod 1 (see 01) 
1415). The complete round is used for demolition 

purposes in the destruction of beach obstacles. 

Funcfioning mechanism. The vane’ carrier is un- 

lockecl from the striker fiangc by withdrawal of 

the arming wire. The vane carrier then rotates 

by action of the airstream on the vane clriving the 
rctluct~ion gearing. The reduction gearing reduces 

the motion so that, 23 turns of the vane carrier arc 
necessary to proclucc one revolution of the shaft. 

The gearing is so arrangecl that the lower gear 
carrier engages the slot of the inner slccvc. The 

upper gear, thcreforc, t.alccs up the rot at ion and 

advances the central shaft on its thrcacls until 

stopped by the shoulder on the shaft screw. At 
about t,his instant the lug on the lowx gear carrier 

is discngagcd from the slot in the sleeve, allowing 
the lower gear and carrier to rotate. As the rota- 

tion of the shaft and upper gear is stoppecl, the 

motion is transferred to the lower gear and car&r 
which rotntc approximately 345 degrees thereby 
bringing into alignment the firing pin estcnsion, 

firing pin, and cletonator with the booster lead. 
As this rotation is complctecl, a locking det’ent 
cngagcs the lower gear carrier to maintain proper 
alignment of the explosive train. 

3. Functioning 
Arming. The Fuzc h4k 152 arms in two stages. 

During the first st’agc, the upper gear is fret t,o 
rotat,e and the lower gear, being att8achcd t’o t,he 
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Figure PO-Nose Fuze Mlc 752, C ross Secfion View, Armed Position. 

hammer carrier which in turn is locked by the in- 

ner sleeve, is held stat,ionary. During the second 

stage, the hammer carrier has risen to clear the 
inner sleeve and the lower gear is free to rotabe 

while the upper gear is held stat,ionary as it is 

attached to the arming shaft which was threaded 
up until it locked against the shaft’ estension nut. 
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First stage. As the rocket is launched, the arm- 
ing wire is withdrawn and the vanes are free to 

rotatIe. Through the system of reduction gears, 
the upper gear rotates to thread the arming shaft 

up unt’il the head of the scrc:w on the shaft locks 
against tbe shaft extension nut A collar on the 
shaft, lifts the hammer carrier and the entire arm- 
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ing assembly. Simultaneously with t,bc locking of 

the arming shaft and the upper gear, the hammer 
carrier clears the inner shaft to free the lower gear. 

Second stage. The lower gear and hammer 
carrier are rotated in a couIltcr.clocliwisc direc- 
tion. The aligning lug on t’lw hammer carrier en- 

gages the firing pin carrier, lining up the firing pin 

extension with the firing pin. Further rotation 
causes the firing pin carrier t,o engage t,hc dct- 
onator carrier, lining the firing pin up with the 
detonator. The hammer carrier, firing pin car- 

rier, ancl detonator carrier continue to rotate until 
the lip on the detonator carrier engages the inner 

slew-e. Simultaneously, the spring-londccl dctcnt 
in the striker snaps into a recess in the hammer 

carrier, thus locking the firing train components 
in an armed position. Since the upper and Ion-er 
gears are both locked, the two copper pins sccurir~g 

the lower gear to tlw hnmmcr carrier are sheared 

and the vanes rotate freely. (If the air speed is 
less than 300 mph, the air pressure will not be 
sufficient to shear the pins and the vttncs w-ill 

merely cease rotating.) The fuzc is armed after 

approsima tcl y 100 rcvolu tions of the arming vane. 

Firing. After the IIL~OV~ actions the fuzc is 
fully armed. On impact, the entire upper as- 
sembly of the fuze is forced inward. The shear 
wire in t’lie arming shaft is cut, as the uppc~ 
part of the shaft tclcscopw into the lo~vcr part 

and t’he shear wire through t’hc firing pin is cut 
as the firing pin extension forces the firing pin 

into the detonator. The cletonator sets ofl’ the 
auxiliary booster lead-in, boost cr lead-in, booster, 
and main charge successively. 

Acceptance test data. Since FUZC hIl< 132 is 
a conversion of loadccl Bomb Fuzcs AN-Mli: 2 19, 
acccptJance tests were previously accon~plislictl 
on the fuzc as an AN-AIli- 219. Acceptance 
test’s in rockets were not acconiplisl~cd. 

Sensitivity. FUZC Ml< 152, after arming, will 

detonate the rocket head instantaneously on 
impact with water or denser mccliutn. 

4. Safety Features 

Detonator safety. Fuzc hlli 152 Mod 0 is 
detonator safe. The detonator is out of align- 
ment lvith the booster lead-in, the firing pin is 
out of alignment with the detonator and the 
firing piri cstcnsion is not, nligucd wiGi the firing 
pin. If the cletorintor sl~ould function prematurely 
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the gases would expand to the space above ai?- 
would be dissipated away from the explosive 

components. 

* During shipping and stowage. A safety pin locks 
the vane nncl prevents rotation. Fuzcs Ml< 
152 1Iod 0 arc packed and the shipping containers 
marlwd in such a manner to provide that the 
fuzcs rest on their booster ~1x1. This is done to 
keep the weight of the body of the fuze off the 
firing pin shear pin, which condition exists if the 

fuze is resting on its nose in the partially prc- 
armed concli tion. 

5. Disposal and Servicing (Maintenance) 

General. Fuze XIk 152 Mod 0 is completely 
armed when the striker flange has moved nway 

from the eclgc of the outer sleeve a. distance of 
yi6 inches and the loner gear and carrier rotated 

about1 345 clegrccs. If the striker flange has 
moved away frxii the outer slcevc more than :& 
inches, the fuzc should be rcgardccl as armccl. 

If it has not moved more than 7:~ inches, the fuze 
may be considtwd as partially armed. If tl1c 
fuze is acciclcntally armed, whether assembled 

in the rocket heacl or not, no attempt should be 

made to unarm it except by I<splosivc Ortlmnce 
Disposal Personnel. In the event Explosive Ord- 
nnnee IXsposal Personnel arc not availal~lc the 

armed fuzc (or rocket hcacl contairiiug an urmctl 
or partially armed fuzc) sl~ould be disposed of by 

lowering gently into clccp water, base downy\-nrd. 

Disassembly. Disassembly of this fuze is not 
permitted cscept at authorizc~d activities ~-hen 
dir&cd by the Bureau of Ordnarlcc. 

6. Installation Instructions 

1. Remove the dummy nose plug from the. 
rocket head nose adapter and inspect1 the liner nnd 

threads and clean, if necessary. The cavity liner 
is to contain one Auxiliary Booster All< 2, one Aux- 
iliary Booster A91~ 3, and a cardboard spacer ap- 
proximately ,‘6 inch thick. placed bclolv the auxiliary 

boosters. Tests have inclicatccl that a higll order 
detonation can still be espcctcd if an atldit,ional 
cardboard spacer is used in place of the Auxiliary 
Booster Ml; 2; however, use of t,hc booster is 
preferred. 

2. IXemovc the fuzc from the contniuer and 
esnminc to see that the fuze is not damaged. If 
defective, repack, seal, ancl return to an ammuni- 
tion dcpo tl. 
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C,QNFI@ENTIAL 7.2” DEMOLITION ROCKET NOSE FUZES 

3. Screw the fuzc securely into the nose of the 
rocket head, using a spanner wrench to tighten. 

4. After the round is placed on the launcher, 
remove the safety band. 

5. Check the arming pin to ascertain that it 
passes through the striker flange and the vane 

carrier, and &at it is sccurcd by a Fahncstock clip 
resting snugly against the vane carrier. 

6. At,tach the ring of the arming pin (which 
extends towa,rcl the base of the fuze) to the arming 

Removal from round. The fuzc may be removed 
from the rocket head in the following manner: 

1. Detach the arming wire from the ring on 

the arming pin. 

2. Replace the safety band. 

3. Remove the rouncl from the launcher and 
remove the fuze with the proper spanner wrench. 

4. Place the fuzc in its shipping can ancl seal 
the can with aclhcsivc t,apc along the bl*oken 

surface. 
5. Reassemble the dummy nose plug into the 

rocket head. 

7. Packing and Marking 
Packing. Each fuzc is hcrmctically sealed in a 

metal can. Six cans are packed in a metal pack- 
ing box, nncl four packing boxes arc placed in a 
shipping box 25.8 inches by 17.6 inches by 15.1 
inches which represents a total of 4.0 cubic feet 

and a total weight of 177 pounds. The shipping 
cases containing Fuze Mk 152 arc marked “For 

Use In 7%Inch Rockets Only”. 
Marking. Since the Fuzcs Mk 152 in stock were 

preparecl by modifying loadccl Bomb Fuzes AX- 
Mk 219, all markings indicating Fuzc Mk 219 
have been defaced and the lettering N. F. Mk 152 
has been substituted. 

Section B-N ose Fuze Mk 141 Mod 0 (Air Arming, Impact Firing) 

I. General Data 

Used in: 7.2-inch Rocket Head ;SIk 5 (High 
Capaci tj-) 

Overall dimensions and weight of fuze: 

Length.. - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - 7.6 inches 

Diameter (maximum). _ _ - _ - 3.00 inches (Pro- 

peller) 
Bocl y threads _ _ - _ _ _ _ _ _ _ _ _ _ 2.000 inches - 

12 Ns--2 
Weight _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - - 2.7 lbs. approx. 

Applicable specification: OS 3605 
General arrangement drawing: 440263 
Sketch list of drawings & specs: I65109 
Explosive components: 

A sensitive stab type compound detonator 

Mk 23 hfod 0 (lead nzicle primer mixture, 
lead aziclc and tetryl) 

Booster lead-in charge (tctryl) 

Booster charge (tetryl 24 grams, approsi- 

mntely) 

I. Description 
General. Fuze Mk 141 Mod 0 ~-as dcvelopecl 

by a modification of the BOISE FUZC ~~~-h~llO;il 
as a replilccInc:ntS for Fuze Alk 152. The fuzc is 
water cliscriminatin g and so designccl tllilt it will 
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not fire on impact with water but will bc act,uatccl 

by impact with the earth or soft sand, provided 
the water travel before impact is not more than 
twenty feet. Fuze action is instantaneous. Arm- 
ing is accomplished sclcly by a(ir travel. 

Use. Fuzc hl k 141 is used in the 7.2-inch II&h 
Capacity Fin Stabilized Surface Rocket AIk 1 Mod 

I l (See OP 1415). The complctc round is em- 
ployed primarily for the clcstructiou of underwatcl 

beach obstdaclcs. 

Functioning mechanism. The fuze is essentially 
contained in three main assemblies: the body 
which houses the arming mechanism, the aclap t el 
magazine in which the detonator shutter and lead- 

in disc are housed, and the magazine to which is 

assc~lblcd a threaded adapter for securing the 
fuze to the rocket head. These three asscmblics 
arc threaded in order that tlhcy may be assembled 

together. 

A propcllcr is sccurccl to the arming hub which 
protrudes through the forward end of the fuzc 

body. To the after end of the arming hub a 
stationary gear is fused, so c&d bccausc it does 
not move fort or aft. Threaded inside the arming 
hub is the arming sleeve to J\;hich the movable 
gear is fixed. The firing pin and firing wheel are 
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i Figure 27-Nose Fuxe Mk 747, fxternal View. 
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arming sleeve by a copper shear wire 

and the firing pin extends through the firing pin 

guide into the detonator shutter cavity. Both the 

stationary gear arid movable gear mesh with a 
pinion which rotates on a pin fixed to the body. 

Extending rearward and secured to the firing 

pin guide are two projecting pins called a shuttci 

hinge pin and a shutter stop pin. Under influence 

of a shutter spring the shutter, containing the 
det,onator, is pivoted on the shutter hinge pin into 
the armed position and is stopped by the sbutt,er 

stop pin aft,er the firing pin is ret~ractecl. The 

lead-in-disc assembly which is below the shut t’er 

is held in place by the magazine and a. shoulder 
in the magazine adapter. 

Attached to the body is an arming wire guide. 
Until such t,ime as the fuze is used a safety n-ire, 

passed through a hole in the propeller and through 

this guide, prevents the propeller from turning. 

On the launcher an arming wire is used in place of 

the safety n-ire. 

3. Functioning 
Arming. Arming is accomplished in two steps. 

First, the arming wire is withdrawn as the rocket 

leaves the launcher, and, in the second step, air 

travel rotates the propeller to retract the firing 
pin permitting the alignment of the detonator 

with the firing pin and booster lead-in. 
The propeller, nut, outer ball race, arming hub, 

and stationary gear rotate as a unit, but cannot 
move forward or aft because of the collar on the 

arming hub. The movable and stationary gcnrs 

mesh with t’hc pinion gear, and, since the movable 
gear has one more tootNh than the stationary gear 

(33 teet’h for the stationary gear nncl 34 teeth for 

the movable gear), for each rotation .of the pr’o- 
peller, the movable gear lags one tooth thus 
screxing the arming sleeve into the arming hub. 
,4s the arming sleeve moves forward, it moves the 

firing wheel f01’\~~il1’Cl and WithclJXn3 the firing pin 

from the shutter cavity. Wien the firing pin is 
withclrarvn from the shutter cavity, t’he shutter is 

released, nncl the shutter spring rotates the shutter 
int,o position against, a stop pin. A shutNter detent 

then engages a hole in the firing pin guide thus 

locking the shutter in this position. The det- 
onator is now alignecl with the firing pin and 
booster lead-in, and the fuze is fully armed. 

The arming dist:lnce of Fuze 1Il< 141 as used 
in the 7.2-inch Rocket Head Ml< 5 is over 300 feet. 
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Firing. Upon the force of impact the firing 
wheel is driven rearwurcl which shears the copper 

shear wire and drives the firing pin rearward to 
pierce ancl fire the detonator. 

Acceptance test data. Completely live loaded 
fuzes chosen at random from each production lot 
are installed in live-loaded 7%inch demolition 

rockets nncl the rockets fired in to shallow water or 

shore. The angle of elevation of the rocket 
launcher should be npprosimntely 25 degrees. 
Acceptance is based on a cumulative test plan 
designecl to accept (95% of the time) lots in which 

9470 of the fuzes function satisfactorily. Lots 
poorer than 94% will be subject to rejection with 

lots 600/$ effective being rejected 90% of the time. 

Sensitivity limits. The fuze is water discriminat- 
ing and so designed that it will not fire on impact 

with water, but will be fired by impact with earth 
or soft sand, provided the water travel before im- 

pact is not more than twenty feet. 

4. Safety Features 

Detonator safety. ‘Fuzc Ml< 141 is detonator 
safe. In the unarmed position, the detonator is 
out of alignment with the explosive train. The 
detonator is ven tecl through a hole in the firing pin 

guide, thus should the cletonator function pretna- 

turely, the force of the detonator will be clissipn ted 
away from the explosive compon en ts. The firing 
train cannot be slignecl until the safety wire or 

arming wire, as the cast mny bc, has been with- 

drawn and the propeller rot’nted 90 to 130 

revolut)ions. 

During shipping and stowage. Sample fuzes from 
production arc subjected to rough handling tests 

which are consiclerecl to be more severe than con- 

ditious encoun tcred in normal stowage and ship- 

ping. Fa~ilure to pass these tests shall be cause for 

rejection of the lot. The propeller is kept from 
rotating by a safety wire which is replacecl by the 

arming wire in preparation for firing. 

5. Disposal and Servicing (Maintenance) l 

General. If t,he fuzc is acciclentally armed, 

whether assembled in the rocket hea,cl or not, no 
attempt sho~ild be made to unarm it. If a gap of 
,?(-inch or more exists between the striker and t&he 

arming hub, the fuze should bc considered armecl. 
If the fuze is armed, turning the propeller counter- 
clocli:\vise as viewed from the forward end will 
cause the firing pin to pierce the detonator and 
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explode the booster. Armed fuzca must not bc 

fired from rocket launchers. If the fuzc irl an 

asscmblcd round is armed accidentally, the firing 
wheel must be posit’ively prevented from moving 
rearward, during hanclling by means of placing a 

spacer between the firin, cr ~~1~4 and arming hub, 
such as to assure the preservation of the gap. 

Then carefully unscrew the fuzc from the rocket 

taking care not to drop the round or the fuzc on 
its nose or strike the fuze in any way. 

Dud rounds should be treated with extreme 
caution. If the firing wheel is flush with the 

arming hub, the fuze is in a fired condition. In 

such a conclition, the firing w-heel should not be 
disturbed as the firing pin may be imbedded in the 
detonator a,l!d any movement might create suffi- 

cient friction to initiate the detonator. The fuze 

or round should be disposed of by gently lowering 

base or tail down into clecp water or by Explosive 

Orclnance Disposal Personnel in a’ccordance with 
existing instructions. 

Disassembly. Disassembly of this fuze is not 

permitted esccpt at authorized activities when 
directed by the 13ureau of Ordnance. 

6. Installation Instructions 
1. Remove the dummy now plug and spacer 

from the rocket head and inspect the liner to see 
that the two auxiliary boosters, or the one booster 

with cardboarcl spacer, (the spacer being placed so 
that t’he auxiliary booster is against the fuze) are 

in place. 
2. Remove the fuze from the container and 

examine to see that the fuze is not damaged. If 

defective, repack, . seal, ancl return to an ammuni- 

tion depot. 
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3. Screw the fuzc sccurcly into the nose of the 
rocket head, using a spanner wer~.ch to fit t’he 

holes in the aclap tcr. 

4. After placing the round on the launcher, in- 
sert the arming wire (which has been secured to 

the launcher) in the hole provided nest to the 

safety wire. Remove the safety wire. 
5. Place t’he Fahnestock clip on the arming wire 

and adjust the Fahncstock clip so the arming wire 
is slack and not just tight. 

6. Cut off excess arming n-ire leaving two or 
three inches projecting out in front of the fuze. 

Remove any burrs on the end of the arming wire. 

Removal from round. The fuze may be rcmovecl 
from the rocket head with the proper fuze wrench 

ancl returned to the shipping can. The closed ship- 
ping can shouhl in turn be sealed with adhesive 
tape along the broken surface. Before removal of 
the fuze from the rouncl t,he safety wire shoulcl be 
replaced. The dummy nose plug must be re- 

placed in the rocket head after the fuze is removed. 

7. Packing and Marking 

Packing. Puzes are individually packed in her- 
metically sealed cans. T\b-enty-four fuzes are 
pa&ccl into a box 25.5 inches by 16.5 inches by 

9.7 inches which represents a total of 2.4 cubic 

feet and a total weight of approximately 107 
pouncls. 

Marking. The fuze is marked or stamped with 

the letters NJ?, the mark, mocl, and lot number, 
the manufacturer’s initials or symbol, the initisls 
or symbol of the loacling facility, the month and 
year of loadin g, the anchor stamp, and the inspec- 
tor’s initials. 
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Chapter 6 

NOSE FUZES FOR FIN STABILIZED AIRCRAFT ROCKETS 

The fuzes described in this group are as follows: 

Section A-Nose Fuze Mk 149 Mod 0 
Section B-Now Fuze Ml; 155 Mod 0 

Section A-Nose Fuze Mk I49 Mod 0 (Setback and Air Arming, Impact Firing) 

I. General Data 
Used in: 

3.5-inch Rocket Head Mk 3 Mod 0 (Gcncrnl 

Purpose) 

3.5-inch Rocket Head Mk 5 Mod 0 (General 
Purpose) 

5.0-inch Rocket Head Mk 1 Mod 0 (General 
Purpose) 

5.0-inch Rocket Head Mk 5 Mod 0 (General 

Purpose) 
&O-inch Rocket Head Mk 5 Mod 1 (Genera! 

Purpose) 
5.0-inch Rocket lIead Mk 6 Mod 0 (General 

Purpose) 
5.0~inch Rocket Hcacl Mk 6 h4od 1 (General 

Purpose) 

Overall dimensions and weight of fuze: 

Length _____ ----___--__-__ 4.22 inches 
Diameter (maximum) -- - _ _ _ 2.99 inches 

Body threads- - _ _ _ _ _ _ _ _ _ _ _ 1.700 inches- 
14 NS-1 

Weight------------ ______ 2.6 lbs. npprox. 

Appficuble specification: OS 33~ 

General arrangement drawing: 393733 

Sketch list of drawings & specs: 109204 

Explosive components: 

A sensitive sta.b type compound Detonator 
Mk 23 (lead azidc primer mixture, lca,d 
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azide and tetryl) located in the shutter be- 

tween the firing pin guide and the lead-in 
disc. 

A lead-in assembly charge (tetryl) locatecl in 

the lead-in disc between the shutter and 

magazine. 
A booster charge (approximately 9 grams of 

tetryl) located in the magazine at the base 
of the fuze. 

I. Description 
General. Fuzc Mk 149 Mocl 0 was developed 

to replace the now obsolete Fuze Mk 148. Aero- 
dynamically the external shape of the fuzc is 
generally adaptable to the ogival configurations of 

the higher velocity rockets. The Fuze Mk 149 
Mod 0 is used singly and in combinat8ion with the 

Base Fuzes hlk 157 Mod 0, hlk 159 Mod 0, Mk 
159 Mod 1, Mk 164 Mod 0, and Mk 165 Mod 0. 
A cap, which fits over the propcllcr on the nose of 

the fuze, makes the interior of the fuze waterproof 
and allows t’he fuze to be carried on the exterior 
of nircraf t without the propeller assembly becom- 
ing badly iced. The fuze will fire superquick 

upon impact with suitable targets. Because of 

its basically rugged construction, it may be fired 
in the unarmed condition, m-hen used in combina- 

tion with base fuzes, and penetrate mocleratcly 
thick steel plate and reinforced concrete without, 
br&ing up the fuze or head in a manner that 
would impair the effectiveness of the round. 
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Figure 24-Nose Foze Mk 749, External View, Full Size (approximately). 

Use. The fuze is used in the 3.5~inch General 
Purpose Fin Stabilized Aircraft. Rocket (Complctc 

Round) Ml< 8 Mod 0 and in the &O-inch General 
Purpose Fin Stabilized Aircraft Roclrcts (Complete 

Rounds) MC 1 Mod 0: 111; 1 hfotl 2, and the 

Mk 4 Mod 0 (See 01’ 1415). Fuzc Mk 145) Mot1 0 
is effective ngninst shipping, vehicles, personnel, 

moderately heavy nnd light plate, fortificntions, 
parked aircraft, buildings, nnd beach obstacles. 

Functioning mechanism. The internal mechanism 

of tShc fuze is housctl in a ruggccl conic21 steel body. 
The body cavity is closed at the bnse by the 
mng&ne containing the tctryl booster., and the 
forward cncl by the noso plate. Tllc firing pin is 
threadecl into the now plate from the body c:lviiy 

and extends forward out of the plate. A iwopeller 

hub is rivetecl to the forward end of the firing pin 

and n propeller is riveted to the hub. The firing 
pin extends rearward, inside tS.he fuzc body, through 
the propeller locking pellet., shutter locking pellet, 

firing pin guide and into the shutter cavity where 

it holds n spring actuated shutkx in ,zn unwmetl 

posit,ion. This shutter, hinged on a, pin pr’c:ssed 
into the firing pin guicle, is locutecl between t*he 
guide t~ncl the lencl-in disc whicll holds the booster 
lead-in assembly. The &utter cont,:lins :L spring 
londcd detent which locks the shutter to t’lle firing 

pin guide when the shutter is in an nrmcd position. 
A propeller locking piu, pressed into the propellci 
locking pelletI, passes through a. hole in the now 
plah into a liolc in tlhe propeller hub and prevents 
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Figure PS-Nose Fuze Mk 749 Mod 0 Sh 

Clamp, 

owing fhe Clamp Pin, Clamp Bushing, 

Gasket, Safety Wire, and Protective Cap. 

the hub ancl propeller from turning until a set- 

back force acting OIA the propclle~ locking pellet 
moves it rearwz’cl, against the force of a sct,back 

spring, and disengages the propeller locking pin 

from the hub. This setback spring holds the 
shutter locking pcllct, and propeller locking pellet, 

against the nose plate until the round is launched. 

A shutter locking pin, prcsscd into the after end 

of the shutter locking pellet, extends into the 
firiug pin guide at a position n-here it n-ill 1OCli 

the shutter in an unnrn~ed position as the setback 

spring is cou~pressecl. The f we is m-a tcrproofcd 
at tShe fornwcl end of the body by a cap asscn~bly. 

The open encl of the cap is pmsscd against a fiber 
gasket, called t.he outer g&et and lielcl in this 

position by a clamp. The cap assembly consists 
of a cap, a cap spring, and cap rivet. The cap 
protects the propeller from damage cluriug han- 

dling, the wp spring pushes the cap assexubI~- mtl 

clamp aw-ily from the propeller duriug armiug, 
and the cap rivet 1101~1s the spring in place and 
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prevents the firing pin from turning to an at-mod 

position while the cap is clamped to the body. 

The clamp is macle up of two half circular steel 
strips, hinged together. Each edge of each strip 
is formed to a, channel shnpc that will pull the 

bocly and cap together as the clamp is closed and 
tightened. Each clamp mm, 180” away from the 

clamp hiuge, is flanged awaiy from the center of 
its half circle. These fInngcs are drilled and h&l 
together by a clamp pin, a bushing and II safety 
wire. The clamp piu is shnpecl somen-hat like a 
flat head rivet, the head being too large to go 

through tile clr*illecl holes of the clamp flange. 1ts 
shank has two holes drilled to match two holes in 
the bushing. After the clnrnp pin is placed in the 
cl21np flange holes, the bushing is placed over t%lie 

shtlnl< of the piu r~ncl a safety wire inserted in the 

outer hole of the bustling ant1 pin. After loncliug 
the complctc round onto the plant, the arming m-ire 
OIL the plane is placed in the inuermost hole of the 

bushing mid then the safety wire is removed. 
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Figure 26-Nose FozeIMk 149 Mod 0, C ross Secfion View, Unarmed Position. 
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Figure 27-Nose Fuze Mk 749 Mod 0, C ross Section View, Armed Position. 
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3. Fundioning 

Arming. When the rocket is fired, the arming 
wire is pulld from the clnrnp pin and bushing, 

allowing the clnrnp to open. The con~presscci cap 
spring t,hen throws the cap nncl cltmp away from 
the fuze. In&a forces, incurred by accclcration, 

cause the k-o locking pellets to move rearward, 

thereby unlocking the propeller hub and inter- 

posing a shutter 1OCli by IIlCaIls Of the ShuttCr 
locking pin. The firing pin is withdrawn from t)he 

shut’ter after eight revolutions which are accom- 

plishcd in 8 short distance, however, the shutter 
locking pin continues to hold the shutter in an 

unarmed position until the end of burning. At 
the end of burning, the setback spring forces the 
pellet forward, withdrawing the shutter locking 

pin from the slnlttcr cavity, thus permitting thrb 

shutter spring to pivot the shutter against the 

shutter stop pin where it is secuwd in the firing 

position by the slluttcr detent. The firing pin, 
detonator, and booster lcutl-in arc 110~ in align- 
ment nncl the fuzc is fully arnrcd. Rccausc the 

shutter is locked in a safe position during accclcra- 
tion, arming will not occur until after accclcration. 

Observations indicaic an arming delay of ahout 

0.1 second after accclcrntion has endrtl. There- 
fore, the arming distance in the 3.5-inch :1R* will 
vary from about 425 feet to 900 fwt, in 5.0-inch 
AR” from 275 fwt to 600 feet, and in the 5.0-inc11 

HVAR3 from 650 feet to 1100 feet, depending 
upon the temperature at which tlw rounds are 
fired. Tests to dcterminc the partial arming dis-• 

tarwe, that is, the distance at which tbrl firing pin 
has advanced completely, for rouncls fired from 
aircraft, indicatecl that this clistance is variable, 

ranging from about 5 feet to 65 feet. 

Firing. Upon impact, with a target offering suff~- 
cient resistance, the firing pin is clrivcn warward 

into the detonator after shcarirrg the now plntc 
threads. The detonator initiates, consccutiwly, 

the booster lead-in and the boostk. When the 
Fuze lrIl< 140 is used in combination with base 

flizes, it is often launclwcl “safe”. In this case 

13.Sinch rocket hcnd asemhlcd with a 3.25-inch rocket 
motor. 

2 5.0-inch rocket head assembled n-ill1 n 3.25-inch rocket 
mot or. 

3 5.0-inch rocket head nssc~~bled lvitll a 5.0-inch rocket 
motor. 
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the nose cap remains in place and prevents the 
fuze from arming after tSlic rocket is la~incl~cd. 

Acceptance test data. 

1. FIIZED FROM L.WD L~USCEIERS. com- 
pletely loaded fuzes from each lot’ are installed in 

live loaded 3.5-inch or 5.O-inch aircraft rockets 

with an arming wire and Fahnestock clip attached 
and fired from a land launcher as follows: 

a. Half of tshe fuzes are firecl for water 
impnc t, The rockets are fired at an angle of 
elevation of approximately 15 degrees. The tcm- 
pcrature of the rOCli& motor at the time of firing 

is at least 60 clegrces Fahrenheit. Only the 5.0- 
inch motor may be usccl with the 5.0-inch head 
for t)his test. 

b. The remaining fuzcs arc fired in the 
same manner except> the an& of elevation is ap- 

prosimat cly 45 clcgrccs. Any ambicn t tcmpcra- 

turc at the time of firing is satisfactory. Eitlwl 
the 3.25-inch or 5.0-inch motor may be uaccl wit11 
the 5.0-inch head for this test. 

Ninety pcrccnt, performance of all test 
samples in this gr*oup is satisfactory. Any prcma- 
turcs cause r(~jection of the lot. 

2. FIRED FROM PLXNES. Complctcly loaded 
fuzrs from every tenth lot are fiwd from aircraft 
for water or ground impact. The angle of fall is 
at least 15 degrees. Half of the fuzcs arc as- 
scmblccl iu S.5-inch live loaded nircraf t rockets 

and t’he balance are nsscmblcd in 5.O-inch live 

loaclcd aircraft rockets for this test. The pre- 
w&ccl service arming wire arrangxbmcnt is used. 
Half of the samples of each caliber arc fired for 
ground impact. A minimum of 87;; percent 
performance of all test samples is considcrcd 
satisfactory. Any premature is ca~isc for wjec- 
tion of the lot. 

Sensitivity limits. Sensitivity data is not com- 
plete for t,his ~LIZC, howwer, it will probably fire 
consistt\ntly on three-sistccnths inch mild steel 

plate at 0” obliguit4y, and when aircraft, la~~nclwtl, 

will also fire on ground or water impact when the 
unglc of fall is 15 clegrecs or greater. 

4. Safety Features 

Detonator safety. This fuzc is detonator safe. 
When the fuzc is unarmed, the detolintor is held 
positively out of line with the booster lead-in b-y 
the firing pin which protrudes into the shuttci 
cavity and holds the shuttcbr in an ummicd 
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CONFIDENTIAL AIRCRAFT ROCKET NOSE FUZES 

poCitYiG. -’ ” Ylw firing piI; cannot be wit hcltxwn 

from the shutter cw-it>- until tlw protective cap is 

removed, and cannot be rotated out of the shutter 

cavity until sctbnck ttikcs Ihcc. The shutter 

CfUltlOt 111OVC the tlPtOIliltOt* in line with the lcad- 
in rmtil the propeller has turned the firing pin out 
eight revolutions and, finally until setback has 

ceased and the setback spring has movccl the 
shutter locking pin out of the shutter cavity. , 

During shipping and stowage. Sample fuzcs from 

production lots arc subjected to rough handling 
tests which are considered to be more severe than 

conditions encountered during normal shipping 

and stowage. Failure to pass these tests shall be 

cause for rejection of the lot. The propeller can- 
not turn the firing pin out of the shutter cavity as 

long as the nose cap is in place. If the nose cap 

shoulcl become accidentally removal from the 
fuze, it would be neces,sary for a pi~olongcd set- 

back to take place at the same time that a turning 
force was applied to the propcllcr in order to arm 

the fuze. 

5. Disposal and Servicing (Mainrenance) 

General. If the fuze is acciclently armed, 

whet,her assembled in the rocket head or not no 

attempt should be made to unarm it. If the fuze 

is armed, turning the propeller countc~~clockn-ise 

as viewed from the nose will cause t’he firing pin 

to pierce the detonator and csplotle the booster. 
The fuzc is safe as long as the cap assembly is 
held in place by the safety wire, or by the arming 

It-ire. If the cap assembly comes of7 by accident, 

the fuze isA still safe as long as the propcllcr is 

engaged by the propeller locking pin. This can 

be determined by visual inspection. The fuze 
shall be considered armed if the propeller is 

out of engagement with the propeller locking 
pin so that the propeller is free to rotate. 

Armed fuzes must not be fired from rocket launchers. 

If the fuze in an assembletl round is armed inacl- 

vertently, the propeller should be carefully taped 
to prevent further rotation and the fuzc then 

carefully unscreweel from the rocket, taking care 

not to drop the round or the fuze on its nose or 
strike the fuze in an)- \\-ay. This work sl~ould 

be clone by Explosive Ordnance Disl~osi!l Person- 

nel if available. The armed fuze should be dis- 

posecl of by gently lowering into deep water or by 
the most feasible means, as detrrminecl b>- the 
circumstances. If for any reason the cap has been 

CONFIDENTIAL 

removed from t)hc. fuze, but visual observation rc- 

veals the fuze to be intact and t,he propeller posi- 

tively locked by tile propeller locking pin, then the 
propeller may be securely taped, and the fuzz re- 

turned to storage. Careful handling will be neces- 
sat-y, however, to avoid propeller damage and 

fut UI’C Lls:~gc 
launching. 

will be limited to ground 01 shipboard 

Disassembly. Disassembly of this fuze is not 

permitted cscopt by aut,horized activities when 
directed by the Bureau of Ordnance. 

6. hstdation Instructions 
1. After the motor has been assembled to the 

head, remove the nose plug from the rocket head 
and inspect the fuze seat liner. Clean if necessary. 
JIatke sure that the auxiliary booster is present in 

the bot’tom of the liner. 

3 L. 
spec t 

Remove the fuzo from th e container and 

for damage. Check the cap and clamp 

in- ‘ 
as- 

sembly for corrosion. If slight corrosion exists, 
grasp clamp and rotate it around body so that it 

slicles freely on bocly and cap. If the cap and 
clamp are badly corroded, it is best not to use t’hc 
fuze. If considered necessary a light coat of vase- 

line may be applied to the clamp assembly to aid 

in the prevention of corrosion and icing. If the 
fuzo is defective, repack, and return it to an am- 

munition depot,. 

3. Install the fuze into the rocket head using the 

proper fuze wrench. Be sure that bot,h t,hc, fuzc 

and fuze adapter are seated properly. 

4. After the assembled round is loaded on the 

launcher, turn the clamp so tllat the clamp pin and 
hushing are on the same sicle of fuze as the arming 

n-ire. Insert the arming wire in the hole provided 

nest to the safety wire. Remove the safety n-ire. 

DO kOT RIWERSE THIS ORDER. Save the 
safety wire for reinsertion if the round is not fired. 

5. Put one Fahncstock clip on the free end of 

the arming wire and slip it against the clamp bush- 

ing. Adjust8 so tllat there is just enough slack ‘in 
the arming wire, between the arming wit.0 rcleaso 
latch (on the aircraft) and fuze, to insure that the 
arming n-ire retaining plate does not get pulled out 

of the catch in the arming n-ire release. Leave no 

more slack t’lian necessary. 

6. Clip the arming wire off about two or three 
inches 11eyo1irl the Fahnestock clip and dress the 
n-ire for burr removal. 
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RemovAl from round. 

1. Before removing the round. hoin the l~unclWr, 

insert the safety wire in its hole in the clamp 

bushing. It may be necesswy to squeeze the 

bushing and pia assembly longitudinally with 

pliers to lint up the holes. After the safety wire 

is in place, remove the arming wire. DO NOT 

REVERSE THIS ORDER. 

2. Remove the round from the launcher and un- 

screlv the fuze. Examine the cap and clamp 

assc’mbly for damage or moisture. wipe off the 

clamp if moist or corroded. Replace the shipping 
plug in the head. 

7. Packing and Marking 
Packing. bFuzes Mk 149 are packed in indivi- 

dual, sealed, metal containers. Twenty-four fuzes 
are packed in a wood box 26 inches by 16J( inches 

by 6>$ inches which represents 1.6 cu. ft. and a 
total weight of 96 pounds. 

Marking, The fuze is marked to show the letters 
NF, the mark, mod, lot number, manufacturer’s 
initials, date of loading, symbol of loading plant, 
and the anchor stamp. 

Section B-Nose Fuze Mk 155 Mod Q (Setback and Air Arming, Impact Firing) 

1. General Data 
Used in: 3.5-m& Rocket Head Mk 6 Mod 0 

(Smolie) 

Overall dimensions and weight of fuze: 

Length-- ______ - _ ___ 17.44 inches 

Diameter (masi- 
mum)--- _____ _ _ - - 2.99 inches 

Body thrc~acls~ _ _ _ _ _ _ 1.700 inches---l4 NS-1 

Weight _ _ _ _ _ _ _ _ _ _ _ _ 3.2 lbs. approx. 

.Applicable specification: OS 3578 
General arrangement drawings: 4%845 

Sketch list of drawings & specs: 109406 
Explosive components: 

A sensitive stab t’ype compound Detonator 
Mk 23 (lead azide primer mixture, lead 
azide and tet’ryl) located in the shutter 

between the firing pin guide and lead-in disc:’ 
A lead-in assembly charge (tetryl) located in 

the lead-in disc between the shutter and 

burster tube. 
A burstcr tube charge (approximately 65 

grams tet#ryl) located in the burster tube. 

I. Description 
General. The Fuze Ml: 155 differs from the 

Fuze hlk 149 only in that it is provided with a 

burster tube assembly instead of a magazine. The 

burster tube has a 0.630-inch diameter and is 
14.06 inches long. 

Use. The fuze is used in the 3.5-inch Fin 
Stabilized Aircraft Smoke Rock& (Complete 
Rounds) Ml; 3 Mod 0 and Mod 1 (See OP 1415). 

Functioning mechunism. The Fuzc hlk 155 is 

exactly the same as the Fuze Mk 149 except a 
tetryl filled burster replaces the tetryl filled booster 
at the base end. 
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3. Functioning 

Arming. Same as Fuze Ml; 149 Mod 0. 

Firing. Same as Fuze hlk 149 Mod 0. 

Acceptance test data. Completely loaded fuzes 

from each lot are installed in “FS” Smoke loaded 

3.5-inch Rocket Heacls Mk 6 Mod 0, using a 
3.25inch Rocket h’lotor Mk 7, an arming wire and 
Fahnestock clip, a,nd fired from a land launcher at 

15 degree quadrant angIo for water impact. The 

temperature of the rocket propellant must be at 

least 60 degrees Fahrenheit. Acceptance is bawl 

on a cunmlativc test plan clesigned to accept (95% 

of the t’imo) lots in which 98% of the fuzcs function 
satisfactorily. Lots poorer than 98% will be 

subject to rejection with lots 91% effective being 

rejected 90% of the time. Any premature causes 

rejection of the lot. Eight completlcly loaded 

fuzes selected from the combined samples of five 
production Iots are a.ssembIecl in smoke loaded 

heads and fired from aircraft for water or ground 

impact. The prescribed service arming wire 

arrangement is used. Half the samples are fired 

for ground impact. Satisfactory performance is 

considered to be the high order fwcbioning of at 
least seven of the eight fuzes. Any premature 

causes reject,ion. . 

4. Safety Features 
Same as Fuze Mk 149 Mod 0. 

5. Disposal and S ervicing (Maintenance) 
Same as Fuze Mk 149 Liocl 0. 

6. Installation Instructions 
The assembly of the Fuze Mk 155 into the head 

differs from the assembly of the Fuze PC& 149 into 
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Figure 28--Nose Fuze Mk 755, External View, Full S ize (approximately) except for Bunter Tube Length. 

the head only in tha,t the burster tube of the Fuze are packed in a wood box 18 inches by 12.8 inches 

Mk 155 fits into a, burstcr well and no auxiliary by 23 inches which reprcscn ts 3.1 cu. ft. and a 

booster is used. total wi&t of 77 pounds. 

7. Packing and Marking 
Marking. The fuze is marked to show the 

letters NF, the mark, mod, lot number, manu- 

Packing. Fuzea hulk 1% arc patcl<ed in indi- facturer’s initials, dat,e of loaclingr, symbol of 

vidutil, se&d, metal containers. Twelve fuzes loading plant, nncl the anchor stamp. 
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Figure 29-Nose Fuze Mk 755 Mod 0, C ross Section View, Unarmed Position. 
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Chapter 7 

NOSE FUZES FOR 7%INCH ANTI-SUBMARINE ROCKkTS AND 7.2~INCH 
PROJECTOR CHARGE AhdvlUNlTION 

The fuzes described in this group are as follows: 

Section A-Nose Fuze Ml; 156 Mod 0 

Section B--Nose Fuze Ml: 158 Mod 0 

Section A-Nose Fuze Mk f 56 Mod 0 (W a er t T ravel Arming, Impact Firing) 

I. General Data 
Used in: 

7.2-inch Rocket Hcnd l1Ili 5 (High Cnpacityj 

7.2-inch Projector Charge Heud Ml< 4 (High 

CapacitNy) 

Overall dimensions and weight of fuze: 
Length----- __ _-___- __ _-_ _ _ 7.385 inches 

Diameter (maximum)------- 3.125 inches 

Body threacls- _ _ - - - _ - - - _ _ - - 2.00 inches- 

12 M-2 

Weight - _ - _ - - _ _ - _ - _ _ - _ _ - _ _ 2.8 lbs. appros:’ 

Applicable specification: OS 3418 

General arrangement drawing: 438552 
Sketch list of drawings & specs: 100482 

Explosive components: 

Det,onator Ml;: 23 Mod 0 (lcacl azide priming 

mixture ancl lend azide) contained in 
shutter nsscmbly. 

Booster lend-in chzrgc (tetryl) contained in 

letid-in clisc. 
Booster charge (approximately 9 grams tctryl) 

contained in magazine. 

2. Description 
General. The Rocket NOW Fuzc 111< 156 1lod 0 

is very similiar to its prcdwcssor, Fuzc m 131, 
except that it incorporates numerous chfingcs 

found desirable after estcnsiw tests. It, is a very 

sensitive contact fuzc which clepcncls OIL sctbnck 
in air nnd passage through water to arm. Aftc1 

56 

arming the fuze functions instantaneously upon 
impact with any undcrwster obst’ruct,ion and the 

mechanism is so constructed that either normal or 
oblique impact will cause functioning. Arming is 

accompli&xl by four to eight vane revolutions 
which occur xithin 15 to 25 feet of water travel. 

Use. Fuze Mk 156 Mod 0 is used in 7.2-inch 
High Capacity Surface Fin Stabilizecl Rockets 

(Complete ROUIK~S) Rfk 1 &lod 0 and &l[l< 1 Mod 1 

(see OP 1415). The fuze is usecl exclusively 
against submarines and its aerodynamic chwac- 
teristics limit it,s use to low velocity rouncls. 

Functioning mechanism. The fuzc housing con- 
sists of t’he fuzc bocly, plug, and magtizine. The 
steel fuze bocly is mnchinecl to accommodate the 
lend-in disc, shutter assembly, and firing nsscm- 

bly. The forwtlrcl encl of the body is provided 
with cxt,ernnl threacls to engage the rocket hcud 
when t,he fuzc is installecl and internal t8hrcncls to 

engage the plug. 

The steel plug is machined out and pioridcd 
with int crnal thrends to accommodntc the arming 

screw. The nft end hns external threacls to en- 

gage the fuze body. 

The arming vane and arming vane hub arc 
securccl to the arming screw by n set screw. A 
setbti& collar is fittIed over the plug neck and 
the arming vane hub which proviclcs a means of 
locking t,lle arming vane until the rocket is fired. 

CONFlDENTlAl- 
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ARMING VANE (4 BLADES) 
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DURING TRANSIT 

AND STORAGE 

COLLAR SHEAR WIRE 
(Used on Nose Fuze 
Mk I58 Mod.0. Not 

used on Mkl56 
Mod. 0) 

SEALING WASHER -“I” 

~---BODY 

BALLS (3) 

FIRING PIN SPRING 

SLEEVE SPRING 

LEAD- IN DISC 

FIRING PIN SLEEVE.-\ 

FIRING PIN 

SHUTTER t -lINGE PI 

SHUTTER 
SPRING7 

- I I HOLE PART A 

SECTION Z-Z 
Ii-- 

c 

LEAD-IN 

--Q ‘4 L-DETONATOR 
BOOSTER 

SHUTiER 
DETENT UNARMED POSITION 

Z 

SECT ION X-X 

Figure 32-Nose Fuze Mk 756 Mod 0 or Mk 758 Mod 0, C ross Section View, Unarmed Positian. 
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Lock& pins in the Zming vrznc hub and tlhc 
plug, respcctivcly, fit into a slot! in the setback 
collar, positively locking the arming vane until 
the setback force causes t’he setback collar to 
move backward on the plug. The setback collar 
is maintained in t’he forward position by the 
tension of the flat spring plate on the locking 
pins. 

An internal radial shear wire (inserted into 
matching holes in the arming screw and plug) 
prevent’s the air stream from turning the arming 
vane and arming t,he fuze during air travel. 

The firing assembly located in the body cavity, 
consists of the firing pin, t’hc firing pin spring, 
the firing pin sleek-c, the sleeve spring, the firing 
pin head, the weight, the retaining ring, and 
three balls. When the fuze is unarmed, the 
firing assembly is held in place by the arming 
screw and t,hc firing pin rests in a ~~11 in the shuttxr 
retaining it, in the unarmccl position. Wit 11 the 
firing assembly in the unarmed positSion, the 
firing pin is held in the cockccl position, with the 
firing pin spring comprcsscd, by three steel balls 
which are wedged between the firing pin head 
and the angular lip on the weight. The force 
of the firing pin spring under compression keeps 
the wedging action constant until the arming 
screw is withdrawn and impact forces the weight 
forward. 

The shutter is locatecl immediately bclpn- that 
portion of the body byhich forms the firing pin 
guide. The shut~tcr contains a spring lonclcd 
det’ent which locks it in the armed position. A 
torsion spring rotates the shutter into the armccl 
position as soon as the firing pin is withdrawn 
from the shutter cavity. 

A lead-in disc containing a tetryl lead-in is 
inserted immccliattly below the shutter and the 
booster magazine containing a tetryl charge is 
screwed into the base of the fuze body. 

3. Functioning 

Arming. When the rocket with the fuze in- 
stalled is fired from a launcher, setback forces at 
the instant of firing cause the setback collar to 
move backward ant1 unlock the arming vmc. 
The setback collar is prevented from moving for- 
ward again by t’he flat spring plate dropping down 
behind the locking pin in the plug. The internal 
raclial shear wire between the vane hub ancl the 
plug prcventk the air s trcnm f ram turning the 
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arming vane and arming the fuzc during air 
travel. Upon impact with the surface of the 
water, the impact force causes the arming vane 
to rotate and shear the radial shear wire. Con- 
tinuing rotation of the arming vane withclraws 
the arming screw and arms the fuzc. The firing 
assembly moves with the arming screw under 
force of the sleeve spring until t’he firing pin 
sleeve meek3 the retaining ring. At the end of 
travel of the arming screw, the rubber sealing 
washer is jammed between the plug ancl the 
sealing collar, which is fastcnecl to the arming 
screw by a cotter pin, thereby scaling the fuzc. 

As the firing assembly moves forward, the firing 
pin is withclrnn-n from the ‘shutter cavity, releasing 
the shutter. The shutter spring rotates the 
shutter against the stop pin thus aligning the 
detonator in the shutter with the booster leacl-in 
and with the firing pin. Two pairs of sleeve stops 
are pushecl iuwarcl by the stop springs, one pair 
just before the firing pin rekases the shutter, and 
the ot,hcr pair just after the rcleasc. 

Firing. Firing is initiated (after the fuze has 
ar~necl) by impact with any underwater obstruc- 
tion offering sufficient resistance. Inertia causes 
the weight to move forwnrcl on normal impact or 
laterally on oblique impact, thereby allowing the 
three balls to move out and release the spring 
driven firing pin. The firing pin pierces ancl ini- 
tiates the detonator which in turn initiates the 
lead-in and magazine charge and in turn the main 
explosive charge in the rocket heacl. 

Acceptance test data. Sample fuzes selected at 
random from each production lot are subjcctecl to 
routine safety t,ests and ballistic tests when fired in 
rocket ammunition in accordance with the follow- 
ing procedure: 

1. PREMATURE AND BLADE TEST--FWCS from 
each lot, completely loaded except for inert 
boosters, shall be assembled in 7.2~inch rockets. 
Half the rounds shall bc launched at a striking 
velocity of 170 feet per second, and the balancc’at 
190 feet per second, into 25 feet of water with the 
round attached to a line and spring arrangcmcnt. 
All the rounds shall bc recovered by suitable zks 
before striking the bottom, and the fuzes shall bc 
fully armed but not fired. Failure of any fuzc to 
pass this test shall cause rejection of the lot. 
All of the fuxes used in this test shall bc saved for 
the “Functioning Test” described in the nest 
paragraph. 

59 



OP 1017 (2ND REV.) FUZES 

2. FLTSCTIOSIXG T~sr-The fuzes used for 
the Premature and Blade Test’ shall be reused in 
t.his t&. The fuzcs shall bc assembled in 7.2-inch 
rockets (inert, loaded to a weight of 65 pounds). 
The rockets shall be fitted with a retarding disc 
suitable to limit the undcrn-ater terminal velocity 
to 22 or 23 feet per scconcl. The fuzcs shall be 
prearmed by the Premature and Blade Test and 
dropped in water so that the terminal velocity is 
reached, and the nose of the fuze strikes No. 1 
grade fir battens 1 j&inch s 3-inch laid flit with 
f&inch spaces between them on supports two feet 
apart. The slilts shall be firmly fastened to sup- 
ports which have ZL solid foundation. Ninct’y 
percent high order functioning shall be consiclered 
satisfactory. 

ft:aturc. The armin g vane will not be rotated, 
even if the s&back collar has 1~~ovcc1 back on the 

plug, unless considerable force is spplicd to the 
vane. 

5. Disposal and Servicing (Maintenance) 

General. This fuzc is very dangerous to handle 
when armed, thcrcfore, disposal and handling 
under such circmnstances is considered most 
hazarclous. Accordingly, the prccaut ions belox 
are to be rigidly followed: 

Sensitivity limits. Fuze MC 156 110~1 0 is equip- 
pcd with a spring driven firing pin and will fir-e 

after arming upon impact. with my undern-atcr ob- 
struction which creates sufficient deceleration to 
mol-e the w-eight8 either forward on a normal im- 
pact or laterally on an oblique impact. Obstruc- 
tions such as the steel surface or the wooclcn deck 
gratings of a submarine v-ill consistently furlction 
the fuze. 

1. The safety pin must be in place through the 

setback collar at all times and not removed until just 

prior to the firing of the round. In case the salvo is 
not fired immediately after removal of the safety 
pin, the safety pin must. be rcinscrtecl. 

2. The setback collar of this fuze must not be 

manually retracted under any operating conditions. 

Disassembly. Disassembly of this fuze’ is not 
permitted except8 at authorized actiyitics when 
directccl by the Bureau of Ordnance. 

6. Installation Instructions 

4. Safety Features 

Detonator safety. The fuze is cletonntor safe. 
The firing pin, protruding into the shutter cavity 
when the fuze is unarmed, holds the detonntol 
out of alignment with the tctryl leacl-in and boostw 
charge. Premature functioning of the detonator 
while the fuze is unarmed n-ill not4 detonate the 
booster leacl-in and booster. 

To install the fuze in the rocket: 

1: Remove the steel fuze cap and the shipping 
plug from the now of the charge. 

2. Remove the cardboard shipping space1 
from t’he fuze scat liner. 

3: kfake sure that the auxiliary booster 
shipped with the charge is properly located. 

During shipping and stowage. Sample fuzes from 
procluc tion lots are subj cctcd to rough hantlling 
tests which arc considered to be more sevcrc than 
conditions encountorccl in normal stoxngc and 
hanclling. Failure to pass the tests is cause for 
rejection of the lot. The setback collar prlvnts 
rotation of the water arming val!e until the sct- 
back forces, acting on the collar at the instant of 
firing, cause it to mo\y-e backward on the plug, 
thereby freeing the arming vane (except for the 
radial shear wire). A safety pin, which is inserted 
through the s&back collar, a plug, and an arming 
screw, prevent mo\~cmcnt of the setback colltl1 
during transportation ancl stowage. The radial 
shear wire, in addition to its primary function of 
preventing the vane from turning during the flir 

travel nfte.r being fired, also proviclcs a safety 

4. Remove tjhc fuze from its seal-cd container 
and make sure that the safety pin is sccurcly in 
place. 

5. Screw the fuze into the nose of the rocket 
head, making sure that the gasket betn-ecn the 
fuze and the fuze seat liner is in place. Tightt~n 
v-itll a spanner wrench so that t’he joint is water- 
tight. (NOTE: The pins of the sparmcr wrench 
usecl ‘(BuOrd Sk 119862) shall bc fitted into the 
holes in the fuzc body and not into the Ilo+ in the 
plug ; that is, they shall be fitted into the outer 
pair of holes.) Do not grasp the fuze by the arming 

vane or use a pipe wrench or any other tool on the 

plug, setback collar, or arming vane when installing 

the fuze in a rocket. If this precaution is not fol- 
lowed, the plu, m may bc unscreweel and/or the 
arming vane turned, thereby arming the fuze. 
There is on record a serious accident causccl bJ 
the use of improper tools. 
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ammunition. 
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7. Aft’er the. rockets are placed on the 
launcher, and just prior to firing, remove the 
fuze cap and the safety pin through the setaback 
collar. Save the safety pins, so t,hat they can be 
reinserted int’o the setback collars in cnsc the salvo 
is not fired. Daily inspections should be made 
of all fuzed rounds to make sure that the fuze is 
in a safe condit,ion and that the safety pin is 
present. 

It is important that the following points be 
checked: 

be 

.ot 

en 

1. That the correct fuze is installed in the 
proper rocket and used with the proper launcher. 

2. That the fuze cap and safct)y pin are re- 
moved just prior to firing of the round. 

3. That, the setback collar is in the forward 
position, with the spring plntc over the vane lock- 
ing pins after installation. 

ng 

4. Daily inspections should be made of any 
fuzed rounds which are on the launcher rails to 
see that the safety pins are correctly installed and 
the fuzes have not been partially or fully armed 
by some accidental means. 
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ICI- 
in 

Removal from round. Should it become nccc’ssary, 
the fuze may be removecl from the rocket, heat1 
and returnccl to its container. IIowcver, first bc 
sure that the safet’y pin through the setback collar 
is in place. The fuze should bc removed from the 
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I. General Data 

Used in: 7%inch projector charge Head Mk 4 
(High Capacity) with Projector Charge Tail 
Mk G. 

Overall dimensions and weight of fuze: 

Length-------- _____ -----__ 7.385 inches 
Diameter (maximum) __ _ _ _ _ _ 3.125 inches 
Body threads- - - _ - _ - - _ - - - _ _ 2.00 inchcs-- 

12 M-2 

4L 

Weight _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ 2.8 pounds 

Applicable specification: OS 3415 
General arrangement drawing: 433552 
Sketch list of drawings & specs: 109483 
Explosive components: Identical with Fuze Mk 

156 hfod 0. - 

CONF1DENTlAL I 

7.2” A/S ROCKET AND PROJ. CHARGE FUZES 

round if for any reason the round is to be taken 
below clc!cks. USC a spanner wrench (I3uOrcl Sk 
119862) to remove the fuze. (NOTE: The spanner 
wrench should fit t,he 1101~s in the fuze body and 
not the holes in the plug; thnt is, it should fit the 
outer pair of holc~.) Do not grasp the fuze by the 

arming vane or use a pipe wrench or.any other tool on 

the plug, setback collar, or arming vane when removing 

the fuze from the rocket. If this precaution is not 
followed, the plug may be unscrewed and/or the 
arming vane turned, thereby arming the fuze. 

7. Packing and Marking 

Packing. One fuze is packed in a scaled cylin- 
drical metal container 37’ /16 inches nominal diameter, 
and 8.0 inches nominal lengt’h. The weight of the 
fuzc and cont’aincr is 3.36 pounds. A scored 
metal tear strip facilitates opening of the con- 
tainer. Tl ie container is stn~~~pecl with the mark 
and mod of the fuze. 

Twenty-four fuzes, packed in the fuze con- 
tainers, are packed in a wooden shipping box 25.5 
inches by 16.5 inches by 9.7 inches representing 
2.3 cu. ft. The weight of the box ancl fuzes is 
spprosimatcly 108 pouncls. 

Marking. The fuze bocly is markccl or stamped 
with the mark, mod, and lot numbers, t’he manu- 
facturer’s initials or symbol, t’he initials or symbol 
of the loacling facility, the month and year of 
loading, the ancllor stamp, and the inspector’s 
initials. 

. 

II. Description 

General. Fuze brIk 158 Nod 0 is identical with 
Fuze Mk 156 Mod 0 in all respcct,s except that 
Fuzc Mk 158 Mocl 0 has a setback collar shear 
u-ire through the setback collar nnd the plug as an 
addecl safety feature. Fuze Mli 158 Mocl 0 is used 
only in the 7.2-inch Head Ilk 4 when assembled 
with the Projtxtor Charge Tail hlk 6. The pro- 
jector charge round (which is not a rocket) as 
fired from a Projector R& 10 or hfk 11 is subjected 
to considcrablc setback ‘which permits the use of 
a setback collar shear wire. The propellant in the 
7.2-inch rocket, incorporating a Fuze *Mk 156, 

does not impart sufhcient setback to sever a collar 
shear wire. 
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ARMING VANE (4 BLADES) 

LOCKING PINS 

SPRING PLATE 

SEALING WASHER 

ARMING SCREW 

SET-BACK COLLAR 

SEALING COLLAR 

FIRING PIN SPRING 

FIRING PIN SLEEVE - SLEEVE SPRING 

SHUTTERDETENT 

LEAD - IN DISC 

ARMED POSITION 

Figure 33--Nose Fuxe Mk 7% Mod O or Mk 15% Mod 0, C ross Section View, Armed Posifion. 
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The description and all instructions outlined 
for FUZC? 111i 156 >lOd 0 apply t0 FUZC 111~ 158 
Mod 0. The addition of the setback collar shear 
fvire does not change the functioning of the fuze 
in any way except that it recluircs a greater initial 
setback force to initiate arming. 

Use, Fuze hlk 15s Mod 0 is used in t’hc 7.2- 
inch High Gpacity Projector Charge Head Mk 4 
assembled wit’h the 2.25inch Projector Charge 
Tail Xk 6. 

3. Functioning 
. 

Firing. Instantaneous or superyuick firing upon 
impact is identical lvith Fuze Plfk 1.56 Mod 0. 

Acceptance test data. The acceptance data for 
Fuze Jfk 1% Jfocl 0 are the same as for Fuze Alk 
156 Mod 0 except tlrat in the Premature and 
Blade Test half of the fuzed rounds are launched 
at 130 feet per scco11c1 and the balance are launched 
at 150 feet per seconcl instead of at 170 feet and 190 
feet per second. In acldition a collar shear wire 
test is reyuired on the Fuze Mk 15s NIocl 0. This 
requires that inert fuzes from every tenth lot be 

assembled in 7.2-inch Heads Ml;: 4, inert loaclccl, 
with londccl Projector Charge Tails L\Ik G and firccl 
at a propellant temperature of approximately OOF. 
for ground impact from a Projector Ark 10. The 
fuzes arc suitably protected by a reinforced cap 
to prevent mutilation of the fuze and inspection 
is made to ascertain that the collar shear wire has 
been sheared. Failure shall cause rejection of the 
lot. 

4. Safety Features 

See Fuze MB 156 Mod 0 and substitute Pro- 
jector Charge for Rocket. 

5. Disposal and Servicing (Maintenance) 

See Fuze Ilk 156 Mod 0 and substitute Pro- 
jector Charge for Rocket. 

6. Installation Instructions 
See Fuze 111~ 156 Xfocl 0 and substitute Pro- 

jector Charge for Rocket. 

7. Packing and Marking 
See Fuzc LE. 1;56 Mod 0 and substitute Pro- 

jector Charge for Rocket. 
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’ Chapter 8 

BASE FUZES FOR FIN STABILIZED AIRCRAFT ROCKETS 

The fuzes described in this group are as follon-s: 

Section A--Base Fuzts XIk 157 Nods b*, 1 *, and 2 
Section B-Base Fuzes Ml< 159 Xods 0* and 1 
Section C--Base Fuzes AJk 163 ~&lIocls 0 and 1 
Section D-Base, Fuzc Ml< 164 hIoc1 0 
Section E-Base k’uze Ml< 165 Loci 0 

-- 
*Base Fuzes Mk 157 Mods 0 and 1 and 111; 159 Mod 0 have been withdrawn from service and issue. 

Section A-Base Fuze Mk I57 Mods 0, 1, and 2 (P ressure Arming, Impact Firing) 

1. General Data 

Used in: 

Explosive components: 

bilk 157 Xod 0 in 5.0-inch Rocket, Heads Ml; 1 
and hlk 1 Mocl 1 (General I’urpose) 

Mk 157 M.od 1 in 11.75.inch Rocket Head 
Mli 1 (Common) 

&UC 157 JIod 2 in 11.75~inch Rocket Heads 
klk 1 Mocl 1 and 1Ik 2 (Common) 

Overall dimensions and weight of fuze: 

Length : 
6.170 inches (Mod 0 & 1) 
6.196 inches (Mod 2) 

Diameter (maximum) : 
2.938 inches (Mod 0 & 1) 
3.200 inches (AiIod 2) 

Body threads------- 2.750 inches-14 NS-2 
Weight : 

Delay detonator nsscmbly (adapted from the 
d&y detonntor assembly of Fuze Ml< 
145.) The assembly consists of ti mercury 
fulminate Percussion Primer Ml< IOG, an 
expansion space, the 0.020 second black 
po~dcr clclny element and the lcacl azide 
Relay Detonator Ml< 31 Mocl 0 all in n. 
single case closed by a crimp and locrktecl in 
the shutter. 

Booster lend-in charge (tetryl) located in 
lead-in disc. 

Booster charge (approximately 12 grams 
tetryl) located in magazine. 

I. Description 

3.40 lbs. approx. (Mod 0 & 1) 
3.50 lbs. approx. (Mod 2) 

Applicable specification: OS 3535 

General arrangement drawings: 

438015 (Mod Oj 
439629 (;\lotl 1) 
4396330 (Mod a> 

Sketch list of drawings 8( specs: 

109475 (Mod 0) 
165111 (Mocl 1) 
165123 (110~1 2) 

General. Fuze Mk 146, which is now obsolete, 
WLS originally developed for use in the 5.Ginch 
Aircraft Rocket I. Service use of the 5.0-inch Air- 
craft Rocket soon indicated that a longer clelay 
than that inherent in Fuxe 111~ 146 was necessary 
in order to obtain the clesirecl penetration of tar- 
gets before clctonat,ion. For this reason Fuze Alli 
146 ‘was modified to incorporzlte a 0.020 second 

15.0-inch rocket head asskmbled with a 3.25-inch 
rocket motor. 
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delay cletonator and designated Fuze hfk 157 
Mod 0. Since the clclay detonator has a por- 
cussion primer, the stab type firing pin of Fuze 
~Mlr 146 is replaced by a firing pin with a rounded 
point. 

Fuze Mk 157 Mod 1 differs from Fuze Xfk 157 
Mod 0 in that the head and body are manufactured 
from penrlitic manganese steel for additional 
strength, also the 2.75-inch diameter threads on 
the fuze head extend the full length of the head. 
Fuze Mk I.57 Mocl 2 is identical wit,h the Fuze 
Mk 157 Mod 1 except that it provides for external 
gas checking by means of the copper ancl lead 
gaskets. 

Use. Fuze hfk 157 h/f od 0 is usecl in the 5.0-inch 
General Purpose Fin Stabilized Aircraft Rockets 
(Complete Rounds) hfk 1 Mod 2, bfk 1 h/foci 4: 
hfli 1 Mod 5, ancl Mk 4 Mod 0 (see OP 1415). 
Rockets employin, 0’ tlhesc fuzes arc used against 
shipping, light fort*ificntions, such as pill bores, and 
personnel. Fuzes 111; 157 Mod 1 am1 hfod 2 arc 
usecl in the 11.75inch Common Fin Stabilizecl 
Aircraft Rockets (Complete Rounds) Jfk 3 Mocl 0 
and Mk 3 Mod 1 (set 01’ 1415). The 11.75inch 
Aircraft Rockets uGlizing Fuzes hfk 157 hfocl 1 
ancl hfod 2 are used against shipping and heavy 
fortifications. FUZC hfk 157 and hlods will fire 
with a 0.020 second d&y upon impact, with 
suitable targets. 

Functioning mechanism. Two parts callccl the 
head and bocly house the fuze mechanism. The 
head contains a gas chnmbcr formecl by the plug 
and the diaphragm. Gases from the rocket motor 
are permitted to flow slowly into the gas chamber 
through an orifice in the inlet screw, after first 
being filterecl by the inlet screen. Immeclintely 
beneath the cliaphragm nncl in t’he body, a,n nlumi- 
num arming plunger is helcl in position by a shear 
wire. 

In t’he unarmed position the arming plunger 
holcls a locking ball in such a position as to lock 
the firing pin body and firing pin in the forward 
position, compressing the firing pin spring. While 
in the forward position, the firing pin &ends 
t4hrough the firing pin guiclc and into a cavit)y in 
the shutter. This cavity in the shutter is so 
positioned that when eXIgiIgC?tl by the firing pin the 
dclsy detonator assembly is out of alignment with 
the tctryl booster lead-in and the firing pin. 
Rotation of the shutter to bring t,he csplosive I 

CONFlDENTfAL 

Figure 34---Base Fvze Mk 757 Mod 2, External View 
Full Size (approximately). 

element)s in line, when released by withdrawal of 
the firing pin, is accomplished by means of the 
shutter spring. Since the firing pin must not 
puncture the cover of the percussion primer, tlie 
firing pin is made so as to shoulcler against the 
face of tho cletonator case so that the point will 
inclent t,he proper distance into t.hc primer. TO 

avoicl crushing of tlm detonator case by the weight 
of both the firing pin and firing pin body on heavy 
impacts, the firing pin is secured in the firing 
pin body by means of a shear wire. On heavy 
impacts the in&in of the firing pin body shears 
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the wire holding the firing pin, and the two parts 
tclcscopc. 

A lead-in disc containing a tetryl lead-in charge 
is inserted in the fuze body bctxeen the shutter 
and the tctryl magazine ch:qe. 

3. Functioning 

Arming. The fuze head scrc~vs into an adapter 
fixed in the base of t’he rocket head. The gasket 
a.nd the luting on the threads of Fuze 111; 157 
Mods 0 and 1 or the projectile type gas check 
used with Fuze Aili 137 1\Iod 2, are provided to 
make a gas tight seal in the adapter between the 
rocket motor and the interior of the rocket head. 
The rear encl of the fuze (the exterior surface of 
t,he plug) is exposed to the front end of the rOCliCt 

motor. The fuze ~I’I~S in tn-o stages: 
1. GMCS from t,he rocket motor, at pressures 

ranging from 300 to 1600 psi for the 3.25~inch 
Motor A11i 7 and SO0 to 2350 psi for t,he 11.7%inch 
Motors JIk 1, enter the pressure chamber in the 
head of the fuze through a srnnll orifice in the 
inlet screw. Debris from the rocket motor is 
filtcrcd out by the inlet screen. UIen pmmII~e 

in the chamber 1~s reuchcd a value; of 275 to 325 
psi, which is clelayed by the small orifice until 
approximately 1Inlf the p~OpCllilllt burning time is 
consumccl, the diaphragm collapses. forcing the 
arming plunger clown and shearing the shear wire 
which holds the arming pluIqw in place. Yrove- 
ment of the arming plunger releases the locking 
ball, which, in the unarmed condition, locks the 
firing pin body in place, and allows the latter to 
move toward the rear under the force of the firing 
pin spring and the inertia of the firing pin body 
due to acceleration. The firing pin, attached to 
the firing pin body, is thus n-ithdrnwn from the 
detonator shutter, which itI normally locks in t’he 
safe positlion. 

2. When the rocket accelerates, the inertia of 
the shut,ter forces it back against the firing pin 
guide, compressing the shutter spring and en- 
gaging the shutter locking pin in a hole in the 
firing pin guide. About midn-a>- during accelcra- 
tion, the firing pin is withdrawn from the shutter; 
but the shutter, held by the shutter locking pin, 
remains locked in the safe position. 

When accclcraiion is over, the shutter spring 
forces the shutter forw-;wl against the lead-in disc 
disengaging the shutter locking pin from the hole 
n the firing pin guide. The shutter spring then 
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swings the shutter into the armed positio~~~c- 
tonntor assembly in lint with firing pin and lcad- 
in) where it is lockecl by the detent. (SW pwa- 
graph 4 for arming tlist,nnce of Fuze 111~ 157 and 
Mods.) 

Firing. The fuze fires upon impact with any 
material offering suficicnt resistance. Under the 
force of impact t,he inertia of the firing pin body 
drives the firing pin forward, striking and init ia t ing 
the percussion primer in the detonator assembly. 
The percussion primer ini tiutes the explosive train 
in the detonator assembly (i. e., black powder 
delay and relay detonator). The detonator 
assembly in turn initiates the tetryl lead-in and 
tetryl booster, which cletonates the main csplosive 
charge of the rocket head, either clirectly or through 
the auxiliary booster. 

Acceptance test data. Sample fuzcs selected at 
random from each procluction lot arc subjec’ncl to 
routine safety tests and ballistic tests wlm~ fired 
in rocket ammunition in accordance n-it11 the 
following procedures : 

1. Completely live-loaded fuzes from each 
lot sM1 be assembled in explosive loaded 5.0~incll 
Rocket Heads Ml< 1 fitted with flat nose shipping 
plugs and 3.2%inch Rocket Motors Ml< 7 and 
shall be fired at an&s of elcvntion from S to 11 
degrees for noticeable cleln~ed action high order 
functioning after water impact. Satisfactory pcr- 
formance for this test shall be considered 90% 
delayed action high order functioning. 

2. Completely live-loaded fuzcs from each of 
the first twenty lots and from the 25th, 30tJi, 
3Zth, etc., lots thereafter shall be assembled in 
explosive loaded 5.0-inch Rocket Heads ,\II< 1 
ftbted with pointed steel nose plugs and 3.25-inch 
Rocket Motors Mk 7 and fired for impact’ against 
$(-inch, =$-inch, f&inch, ~&inch, and l-inch STS 
plates at the discretion of the rc’aval Proving 
Ground for the purpose of adding to the present 
lrnowlcclgc of the plate performnnce of this fuze. 
Performance of the fuzes in this test slid11 hc 
reportecl but shall not be an essential criterion in 
determining the uccept4ance of the lot. 

Sensitivity limits. Because the percussion prirncr 
is less sensitive t’hnn the stab type sensiti\-e 
primer, Fuze 111: 157 is less sensitive than Fuzo 
111< l-16. Tests of Fum hIl< 157 against plate 
indicated that functioning on milt1 steel pl:lte 
taiyyts less th:In 34 inch in thickness is unreliable. 
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C6NFIkjtiNTIAL AIRCRAFT ROCKET BASE FUZES 
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4. Safefy Features 

Detonator safety. Fuze XIk 157 hlods 0, 1, or 2 
is detonator safe. In the u~~nr~ncd position, the 
detonator assembly is out of alignment with the 
explosive train. Should the detonator assembly 
function prematurely, t)hc force of the detonation 
will be dissipated upward through a hole in the 
firing pin guide and away from tJhe balance of the 
explosive train. Because of the delay in acl- 
mission of gas from the rocket mobor to the 
pressure chamber, the first st,age in arming does 
not occur until approximately one-quarter to one- 
half of the rocket propellant burning time is 
completed. Because of this delay, if the rocket 
motor blows up before it leaves the launcher, the 
fuze should not arm. Arming is not completed 
until aft)er acceleration has dropped to a vXlue 
corresponding to nine g. The burning distance, 
and therefore the arming distance, will vary with 
the temperature. On the average, arming is 
completed about 0.1 seconcl aft’er the end of 
burning. Approximate arming dist,nnces for Fuze 
Mk 157 a,nd Mods in the 5.O-inch and the 11.75- 
inch aircraft rockets are: 

0 0 0 

Temperature ____ __ __ ______ ___ _ 0 F. 70 F. 135 I?. 
5.0-in. AR (3.25-in. Mk 7 Motor)- 575 ft. 350 ft. 250 ft. 
11.75-in. AR (11.75-in. Mk 1 

Motor)- _____________ - ______ 670 ft. 450 ft. 350 ft. 

During shipping and stowage. Sample fuzcs from 
each productlion lot are subjected to rough 
handling tests which are considered more severe 
than conclitions encountered during normal ship- 
ment and stowage. Failure to pass these tests 
shall bo cause for rejection of the lot. 

5. Disposal and Servicing (Maintenance) 

General. From an examination of the exterior 
of the fuze, it, is impossible to tell whether 01 
not the fuze is armed. If, for any reason, it is 

thought that the fuze may be armed, it should be 
treated as an armed and scnsitivc fuzc. No 
attempt should be made to remove the fuze from 
the rocket body. The complet c fuzed round 
should be disposed of by gently lowering it, tail 
first, into deep waher, or by Explosive Orclnance 
Disposal Personnel in accordance with existing 
instructions. 

. 

Disassembly. Disassembly is not permitted ex- 
cept at authorized activities when dire&cd by 
the Bureau of Ordnance. 

6. Installation Instructions 

The fuze is shipped installccl in the base of the 
rocket head. A safety wire is not necessary ancl 
no preparations are required to ready the fuzc 
for use. ,4 shipping phi g or shipping cap pro tccts 
the csposcd end of t,hc fuze and the outsiclc thrcacls 
of the head. The shipping plug or the shipping 
cap should be kept in place until the round is 
assembled and should be promptly rcplacccl if the 
round is disassembled. Before assembling the 
rocket head to the rocket motor be certain that 

the fuze is in place in the base adapter, and that the 
gas cht\ck gaskets are properly install4 lvhere 
required. 

7. Packing and Marking 

Packing. Fuzes will be shippecl assembled in 
the rocket heads and protected by a shipping plug 
which screws into the base adapter or by a ship- 
ping cap which screws over the outside threads 
of t’hc head. 

Marking. The fuze is marked or stamped with 
the mark, mod, and lot number; the date of loncl- 
ing; the manufacturer’s initial or symbol; and t’ile 
initials or symbol of the loa.ding facility; the 
month ancl.year of loacliug; the anchor stamp; and 
the inspector’s initials. 

Section B-Base Fuze Mk I59 Mods o and I (Pressure Arming, Impact Firing) . 

1. General Data Overall dimensions and weight of fuze: 

Used in: 

111~ 150 Jlocl 0 in 5.0-inch ROCliCt I-Tend hlYk G 
Mod 0 (Genc\ral I’urposc) 

Length: 
5.812 inches (Mod 0) 
5.813 inches (i\Iod 1) 

Diameter (maximum): 
hfk 159 llod 1 in S.&inch Kockct EIcnd Alli 

6 Mod 1 (Gcncral I’rlrposc) 

CONFIDENTIAL. 
I, 

2.965 inches (Mod 0) 
3.200 inches (Mod I) 



OP 1017 (2ND REV.) FUZES 

Body t,hreads- _ _ - I _ - 2.750 inches--l4 KS-2 
ITeight: 

3.4 lbs. approx. (Mod 0) 
3.5 lbs. appros. (1locl I ) 

Applicable specification: OS 3585 

General arrangement drawings: 

422550 (Mod 0) 
439631 (Mod 1) 

Sketch list of d rawings & specs: 

109605 (Mod 0) 
165124 (Mod 1) 

Explosive components: 

Delay detonator assembly (adapted from t’hc 
delay detonator nssc~nbly of Fuze 111~ 157. 
The assembly consists of a mercury ful- 
minate Percussion Primer Mk lOG, an es- 
pansion space, the 0.015 second black 
powder delay element’ and the Relay Dct- 
onator Mlr 31 Ifod 0 (lead azicle) assem- 
bled in a single case closed by a crimp con- 
tained in shutter. 

Booster lcacl-in charge (tctryl) contained in 
the lead-in disc. 

Booster charge (approximately 12 grams 
tetryl) containecl in magazine. 

2. Description 

General. FUYX Xlk I59 is a modification of 
Fuze Ml< 157 to satisfy the fuze reyuiremcnts for 
a higher velocity fin-stabilized rocket employing 
a 5.O-inch rocket motor and a 5.O-inch rockct~ head. 
Accordingly the arming constants were ucljustccl 
to the burning characteristics of the 5.O-inch 
Rocket Motor 1Ik 1 and 2. The major changes 
incorporated in Fuze Ml< 159 are as follows: 

1. Diameter of inlet orifice-O.0145 inches. 
2. Diameter of shear wire-0.06-I inches. 
3. Grooved inlet-washer usecl instead of screen. 
4. Fuze must arm betx een 325 ancl 375 psi. 
5. Delay of 0.015 second. 

Figure 354ase Fuxe Mk 759 Mod 1, External View, 
Full Size (approximufely). 

inch General Purpose Fin Stabilizecl Aircraft 

Fuze Ml< 159 Mod 0 is scaled in the rocket head 
by a copper gasket under the fuze heacl flange. 
Fuze 1fk 159 Mod 1 has the flange heucl cliarncttr 
incrensccl to 3.2 inches and a proje&le type gas 
check is used. 

Use. Fuze illI< 159 1Iotl 0 is used in the 5.0- 
inch General Purpose Fin Stabilized Aircraft 
Rocket (Complete Rouncl) 111;: 4 Lfod 0 (see OP 
1415). Xl’uxe h& 150 3Iod 1 is used in the 5.O- 

Rockets (Complete Rounds) 1\11< 4 Mod 0 alp1 Ml< 
2G Mocl 0 (set OP 1415). Just1 prior to assembly j 
of the round. on aircraft, a Xose Fuze >IIi 149 is 

t 

usually installed in the hc’ad. The latter fuze can 
! 1 

be fired instanteous or safe, depending upon‘ t,he j 
target. This permits the use of 8, round with : 
selective fuze action (instantaneous or 0.015 j 

second delay) at the time of firing. The above j 
rockets are used against light fortifications, tanker 1 

locomotiws, and similar targets. I 
I I 

6% CONFfDENTiAL. 



CONFIDENTIAL AIRCRAFT ROCKET BASE FUZES 
I, 

’ & 

SPANNER HOLES \ I--- INLET WASHER INLET 

HEAD LOCKING SGREW 

LOCKING BALL 

BALL RETAINING PLUG 

ARMING PLUNGER 

FIRING PIN BODY 

FIRING PIN SPRING 

FIRING PIN 

FIRING PIN GUIDE 

DETENT SPRING 

DELAY DETONATO 

LEAD-IN DISC ASSEMBLY 

SHUTTER SAFETY PIN 

MAGAZINE 

BOOSTER PELI VETS 

-SHUTTER 

HINGE 
PIN 

-SHUTTER 
SPRING 

-SPACER 
SLEEVE 

SEPARATOR 
DISC 

ARMED POSIT ION UNARMED POSITION 

Figure 36--Base fuxe Mk 159 Mod 0, C ross Section View, Armed and Unarmed Position, 

Functioning mechanism. Same as Fuze Mk 157 Acceptance test data. Those fuzes selected for 

>except as previously noted above. functional test, are assembled in t,he proper rocket 

3. Functioning head fitted with a flat nose shipping plug and a 

Arming. Arming is identical with Fuze I,Ik 157. 5.O-inch Rock& LIotor Mk 3 and fired from a 

Firing, Firing upon impact is ident,ical with surface launcher at 15 degrees elevation for water 

Fuze Mk 157. impact. Acceptance is based on a cumulative 

CCINFlDENT!AL 
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. 
COPPER GAS CHECK GASKET--y 

Figure 374ase Fuze Mk 759 Mod 7, Unarmed 
Position Showing Gus Checking. 

test plan designed tlo accept (05% of the time) lois 
in which 85% of the fuxcs function snt8isfactorily; 
lots poorer than 95y0 will be subject to rejection 
with lots 80% cfl’cctive being rejected 90% of the 
time. 

Sensitivity limits. The sensitivity of Fuze 
159 is the smne 11s for the Fuze 1x1~ 157. 

4. Safety Features 

Same as Fuze Mk 157. 

5. Disposal and Servicing (Maintenance) 

Same as Fuzc Mk 157. 

6. Installation Instructions 

Same as Fuze hlk 157. 

7. Packing and Marking 

Same as Fuze Mk 157. 

Mk 

Section C-Base Fuze Mk 163 Mods 0 and 1 (P ressure Arming, Impact Firing) 

I. General Data 

Used in: 11.75-inch Rocket Ilead hlk 1 I~Ioci 1 
and Mk 2 Mod 0 (Common) . 

Overall dimensions and weight of fuze: 

Length ______________ _ ____ - 6.49 inches 
Diameter (mz&~um) - - - - - - _ 3.2 inches 
Body threads-------------- 2.75 inchcs- 

14 NS-2 
Weight - _ - _ _ _ _ _ _ _ _ _ _ _ _ - - - _ 3.4 lbs. appros. 

Applicable specification: OS 3699 

General arrangement drawing: ZGI459 

Sketch list of d rawings 3 specs: 

165238 (Mod 0) 
165442 (hlod 1) 

Explosive components: 

Delay detonator assembly (adapted from the 
delay det’onator assembly of Fuze hiI; 157. 
The assembly consists of a mercury fulmi- 
nate Percussion Primer 111~ 106, an cspan- 
sion Space, tllle 0.020 secolltl l>laCli powder 
delay element and the R&y Detonator 

70 

Mk 42 Mod 0 (lead aziclc) nsscmblcd in a 
single case closed by a crimp ant1 contained 
in shutter. 

Booster lead-in charge (te t’ryl) . 
Booster chnrgc (approximately 12 grams 

tctryl) contained in magazine 

I. Description 

General. The Base Fuze Mk 163 &Iods 0 and 1 
was devclopcd by modifying Fuze i\1k 1.57 110~1 2. 
It has essentially t’hc same functioning mechanism 
with tbc following modificat,ions included to im- 
prove the performance on heavy oblique impacts: 

1. A setback block and setback spring is in- 
cluded in the lead-in and shutter lock assembly 
which takes the place of the lead-in disc in Fuze 
Mk 157. The setback block with the shutt$cr lock 
pin attached provides a more positive setback 
operated, arming delay. During acceleration of 
t’he rocket, the setback spring is compressccl by 
the inertia of the setback block, and the shutter- 
lock piu engn,ges t’he detent hole in the shutter. 
When acceleration is over, the shutter-lock @in: is 

C*ONFI&NTIAL 
4r.4 



IL CONFIDENTIAL AIRCRAFT ROCKET BASE FUZES 
- 

.I d 

lfi 

1cd 

ms 

3 1 
1 2. 
sm 
im- 
:ts: 
in- 
bly 
lliX3 

Xii 

ICli 

of 
by 

ter- 
ter. 
n is 

Figure 38-Base Fuze Mk 763, External View, 
Full Size (approximately). 

withdrawn, releasing the shutter, which in turn 
is then rotated into the armed position by the 
shutter spring. 

2. The possible gap of 0.05s inches bet\vecn 
the detonator and lead-in is reduced to 0.025 
inches, for more positive assurance of high order 
functioning. 

3. The shutter is hinged at both ends of the 
hinge-pin, and another dctclnt is added. The use 
of two detents reduces the probability of the 

FIRING PI 

SHUTTER 
DETENT- 

SAFETY 
DETENT- 

SHUTTER 
HINGE 

PIN 

SHLJTTFR -. .- . _. 
SPRING 

SHUTTER 

SET- BACK 
BLOCK 

(Position 
when rocket 

SPACER -/ accelerot ing ) 

SECTION Y-Y 

UNARMED POSITION 

Figure 39-Base Fuze Mk 763 Mod 7, Purfial Cross 
Section View Showing the Operution of the Set6ack 
Block when Rocket Accelerating. 

shutter being knocked out of position by an ob- 
lique impact,. The shutter spring functious only 
as a torsion spring and not as a compression and 
torsion spring as in Fuzc Mk 157. 

The overall lengt’h of Fuze A!Ik 163 is approsi- 
mately 0.33 inches greater than that of Fuze Nk 
157 1Iod 2. The additional length requires a 
deeper fuze cavity in the head filler. 

. 

Fuze AIk 163 Mod 0 has arming constant the 
same as the &Ik 157 Mod 2. When the inlet 
screen was rcplaccd by a filter formed by compress- 
ing Inconel wire mesh and the inlet orifice and 
shear wire were replaced by those from the Fuze 
Mk 159 Mod 1, the fuze was designated the hlk 
163 Mod 1. These changes increased t,he arming 
pressure (310 to 375 psi) and partial arming delay. 

71 AL CONFIDENTI-jB;L 
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SECTION Z-Z 

Figure 4O--Buse Fuze Mk 763 Mod 7, Partial GOSS 
Section View, Armed Position. 

Use. Fuze hlk 163 i\.Iods 0 and 1 is used in the 
11.75-&h Common Fin Stabilized Aircraft Rock- 
ets (Complete Rounds) Mks 3 Mod 0 and Mk 3 
Mod 1 (see OP 1415). The 11.75-inch Rocket 

Head Mk 2 Mod 0 contains three Mk 163 F&s, 
The complete round is used against shipping and 
heavy fortifications. Fuze Mk 163 will fire mi th 
0.020 second delay upon impact with a suitable 
target. 

Functioning mechanism. The functioning mcch- 
anism in Fuzc Mk 163 is the same as in Fuze 141~ 
157 except as noted in paragraph 1, General. 

3. Functioning 

Arming. Arming of ‘Fuze Mk 163 is identical 
with Fuze Mk 157 except that the shutter is kept 
from rotating into the armed position by the 
shutter locking assembly until acceleration has 
ceased. 

Firing. Firing upon impact is essentially the 
same as with Fuze Mk 157. 

Acceptance test data. Those fuzes selected for 
functional tests are assembled in esplosive loaded 
5.O-inch Rocket Heads >llk 6 Mod 1 fitted with a 
flat nose shipping plug and 5.O-inch Rocket Motors 
Mk 2. The rounds are fred from a ground launch- 
er at an angle of elevation of approximately 15 
degrees for water impact. Acceptance is bnscd on 
a cumulat8ive test plan designed to accept (95% of 
the time) lots in which 920/, of the fuzes function 
satisfactorily; lots poorer than 92% will be subject 
to rejection with lots 78% effective being rejected 
90% of the time. 

4. Safety Features 

&me as Fuze Mk 157. 

5. Disposal and Servicing (Maintenance) 

Same as Fuze Mk 157. 

6. Installation Instructions 

Same as Fuze Mk 157. 

7. Packing and Marking 

Same as Fuze Mk 157. 

Section D-Base Fuze Mk 164 Mod 0 (P ressure Arming, Impact Firing) 
. I 

I 
! 

I. General Data 

USed in: 5.0-inch Rocket Head i\,Ik 6 Mod 1 
(General Purpose) 

Overall dimensions and weight of fuze: 

Length ________ -_-_-_-- ____ 6.18 inches 
Dinmct cr (maximum) _ _ _ - _ _ _ 3.2 inches 

72 

Body threads, _ _ _ - _ - _ _ _ - _ _ _ 2.75 inches- 
14 M-2 

Weight _-___ - _____ -_----__ 3.40 lbs. ap- 

prox. 
Applicable specification: OS 3675 
General arrangement drawing: 561460 
Sketch list of drawings & specs: 165239 t 

CONFIDEtiTIAk .*. w .I L 
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CONFIQENTIAL AIRCRAFT ROCKET BASE FUZES 

Figure 474are Fuze Mk 764 Mod 0, External View, 
Full Size (approximately). 

Explosive components: 

Delay detonator assembly (adapted from the 
delay detonator assembly of Fuze 1lk 157. 
The assembly consisk of a mercury fulmi- 
nate Percussion Primer 1fk 106: an espan- 
sion space, the 0.015 scconcl black powder 
delay element and the Relay Detonator 
f\lk 42 110~1 0 (lend mi&j asscmblcd in a 
single case closed by a crimp and contained 
in shutter. 

Booster lead-in chwg-c contaixcd in the lead- 

in and shutter lock assembly (0.243 grnms 
tetryl). 

Booster charge (npprosima t ely 12 grams 
tetryl) contained in m;lgazinc. 

CONFIDENII’IAL 

I. Description 

General. The F’UZC 111~ 164 h.fod 0 is csscn- 
tially the same as Fuze Ml< 159 Mod 1 with the 
following escep tions : 

1. The lead-in and shutter lock assembly of 
Fuze hlk I63 replaces the lead-in disc of Fuze 
Mli 159. 

2. The shutter is hinged at both encls of the 
hinge-pin ancl two clebents are used as in Fuze 
h4k 163. 

3. The possible gap of 0.058 inches between 
the detonator and the lead-in is reduced to 0.025 
inches for more posit’ive assurance of high order 
functioning. 

4. The Fuze hfk 164 uses an Inconcl mesh 
filter coverecl by a plain flat washer. 

Use. Fuze Ml< 164 is used in the 5.0-inch 
General Purpose Fin St,abilized Aircraft Kockcrs 
(Complete ROUTS) 1Il< 4 hIocl0 and AIli 26 Xlod 0 
(see OP 1415). A Sose Fuze Mk 149 which can 
be fired instantaneous or safo is usually assembled 
in the nose of the rocket head to provide pre- 
selective fuze action of either instantanrous or 
0.015 seconcl cl&y. The complete rouncl is us&l 
against tanks, locomotives, gun emplacements, ancl 
simiIar targets. 

Functioning mechanism. The functioning mecha- 
nism of Fuze Mk 164 is the same as Fuzc ?*lk 163. 

3. Functioning 

. 

Arming. Arming of Fuze Mk 164 is identical 
with Fuzc M< 163. 

Firing. Firing upon impact is identical with 
Fuze hfk 163. 

Acceptance test data. Same as Fuze Ml< 163. 

4. Satety Features 

Same as Fuze hJ[li: 157. 

5. Disposal and Servicing (Maintenance) ’ 

Same as Fuze Mk 157. 

6. Installation Instructions 

Same as Fuzc all< 157. 

7. Packing and Marking 

Same as Fuze hlk 157. 
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Section E-Base Fuze Mk 165 Mod 0 (P ressure Arming, Impact Firing) ’ ” . 

1. General Data 

Used in: 5.0-inch Rocket Head Mk 1 and Mk 1 
Mod 1 (General Purpose) 

Overall dimensions und weight of fuze: 

Length-,- _ _ _ I _ _ _ _ _ _ - _ _ _ - _ 6.97 inches 
Diameter (maximum)- _ _ - _ _ 3.885 inches 
Body threads- _ - _ _ _ - _ _ - - - _ 3.625 inches- 

12 w-2 
Weight------ ____ -_- ______ 5.3 lbs. approx. 

Applicable specification: OS 3817 

General arrangement drawing: 561458 

Sketch list of drawings 8c specs: 165240 

Explosive components: 

Delay detonator assembly (Same as Fuze MB 
163 hfod 0 and 1) 

Booster lead-in charge contained in the lead- 
in and shutter lock assembly. 

Booster charge (approximately 12 grams 
tetryl) contained in magazine. 

I, Description 

General. Fuze Mk 16.5 Mod 0 is a. modification 
of Fuze MB 157 Mod 0. The functioning mechan- 
ism is essentially the same except that it contains 
the improved shutter and lead-in and shut,t.er lock 
assembly from Fuze Mk 163. The fuze head and 
fuze-to-motor ada,ptcr are made in one piece to 
improve the seal between the rocket motor and 
the interior of the rocket head. 

Use. Fuze Mk 165 Mod 0 is used in the 5.0- 
inch General Purpose Fin St’abilized Aircraft 
Rockets (Complete Rounds) Mk 1 Mod 2, Mlc 1 
Mod 4, and Mk 1 Mod 5 (see OP 1415). The 
rocket is no&nnlly fired with a Nose Fuzc Mk 149 
assembled in the rocket head to permit pre-selcc- 
tivc fuze action of instantaneous or 0.020 second 
delay. The round is used apkwt personnel and 

, light targets. 

3. Functioning 

Arming. The arming of Fuze Mk 165 is idcn- 
tical with Fuzc Mk 164, 

Firing. Firing upon impact is identical with 
Fuze Mk 164. 

74 

POSITION 

Figure 42--Base Fuze Mk 765 Mod 0, Partial Cross 
Section View, Unarmed Position. 

Acceptance test data. Fuzcs selected for func- 
tional test are a.ssembled with explosive loaded 
5.0-inch Rocket Heads Mk 1 fitsted with flat nose 
shipping plugs nnd 3.25-inch Rocket Motors Xllc 
7 and fired from a surface launcher at approsi- 
mately 15 degrees elevation for water impact. 
Acceptance is based on a cumulative test plan to 
accept (95% of t,he time) lots in which 92% of 
the fuzcs function satisfac.torily ; lots poorer _ than 
92% will be subject to rejection with lots 78y0 
effective being rejected 90% of the t’ime. 

4. Safety Features 

Same as Fuze Mk 157. 

5. Disposal and Servicing (Maintenance)* 

Same as FuBe Mk 157. 

6. lnsfallafion Instructions 

Same as Fuze Mk 157. 

7. Packing and Marking 

Same as Fuze Mk 157. 

& 
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Figure 43-Base Fure Mk 765 Mod 0, fxternal View, Full Sixe (approximately). 
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Chapter 9 

DECELERATION DlSCRih4NATlNG BASE FUZES FOR FIN 
STABILIZED ROCKETS 

Fuzes ?cfk 162 and Ml< 166 constitut#e the fuzes 
in the group known as Deceleration Discriminating 
Rocket Fuzcs. These fuzes in their cycle of 
functioning depend on pressure arming from 
rocket motor gases, deceleration in air (creep), and 
deceleration after impact,. The latter permits 
discrimination of targets until the deceleration 
reaches a certain amount in accordance with the 
fuze design. 

The complex nature of the fuze requires that a 
consicler:~ble variety of tests bc made to establish 
t’he complete details of performance. Most of 
these tests were performed. However, rocket fuze 
design md development for the Bureau of CM- 

nancc was accomplished almost entirely by the 
California Institute of Technology. 11a~n~~c~ as 
these fuzes were amongst the latest fuzes designed 
by that activity, the end of the war and consequent 
termination of fuze activities prevented the com- 
pletion of some additional tests that appeased 
desirable. For t’hese reasons and because of fuze 
safety problems that were encountered in the 
design by Bureau production contractors, the 
Fuzes Mli: 162 Mod 0 and Ml< 166 Mod 0 are not 
consiclerecl fully developed as of the date of this 
publication. Bureau projects, now unclcr way, 
have been instituted to develop a more reliable 
fuze uncler all conditions of use and testing. 

Section A-Base Fure Mk 162 Mod 0 (P ressure Arming, Deceleration Firing) 

I. General Data 

Used in: 11.75inch Rocket Head fill< 2 Mod 1 
(Common) 

Overall dimensions and weight OF fuze: 

Length---- ___________ -_- 6.795 inches 
Diamet or (maximum) ___ - - 3.200 inches 
Body threacls- _ _ _ _ _ _ _ _ _ _ _ 2.75 inchcs- 

14 NS--2 

Weight----------------.- 4.90 lbs. 
approx. 

Applicable specification: OS 3856 

Genera! arrangement drawing: 561465 

Sketch list of drawings & specs: 1652-I-1 

Explosive components: 

A Percussion Primer Ml< 101 (mercury 
fulminate primer mixture) located in 
the primer holder a,t the aft end of t,he 
detSonntor case. 

A 0.010 secon~l black powder delay ele- 
mcnt, located in t,he delay pellet, cant ;Gner 
in the detonator case. 

76 

-4 Detonator Mk 33 Mod 1 (lead azide) lo- 
cated in the detonator case. 

Two detonator case lca,d-outs (tetryl) located 
in the detonator case. 

Two bocly lead-ins (tetryl) locatecl in the body. 
Two body lead-outs (tetryl) located in the 

forward end of the bocly. 
A booster (approximately 28 grams tetryl) 

located in the magazine at the forward 
end of t,he body. 

2. Description 

General. F uze hk 162 is designed to detonate 
the round as it nears the end of its stable uncler- 
ground or underwater trajectory, or at any point 
within this trajectory after an impact,, or after 
passing through a, target backed by air. The 
fuze fires after the deceleration of the round has 
dropped below about, 4.5 g. This corresponds to a, 
distance of approximately 200 feet of unobstructed 
underwater travel when the striking velocity of 
the round is 1300 feet per second. 
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. . 

Figure 44---Base Fuze Mk 762 Mod 0, External 
View, Full Size (upproximately). 

Use. The fuze is used in the 11.75inch Com- 
mon Fin stubilizcc 1 Aircraft Rocktlt (Complete 
ROUI~) 1Sfk 3 Mod 2 (WC OP 1-U ;3j. The round is 
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particularly effective agaSinst shipping, earth 
coverecl pill boxes or bunkers, light and heavy 
fortifications, and very heavy vehicles and st r:uc- 
tures. 

Functioning mechanism. The fuze housing con- 
sists of a steel body, the forward end of xhich is 
closccl by a booster magazine and the after end 
of which is closecl by a gas chamber plug. 

The mechanism is contained in the fuze body, 
t’he after end of which contains a double chamber 
formed by the plug, the bsflle cup, and the dia- 
phragm. Gas from the rocket motor, utilized in 
arming the fuze, enters these chambers through 
the inlet valve. The diaphragm seals off the 
remainder of the fuze body cavity. Immediat cly 
beneath the diaphragm an aluminum arming 
sleeve is helcl in position by a shear wire. A pin 
through the arming sleeve engages the rotor, which 
is spring loaded by a torsion spring. The aslal 
slots inside the rotor, which engage the arming 
sleeve pin, also engage the detonator plunger piu 
of the detonator plunger, and t,wo pins pressed 
into the trigger block engage the rotor. A spring 
loaded firing pin is contained in t,he detonator 
plunger, to which is attachecl the detonator case 
containing the Primer Mli 101, the 0.010 second 
delay, Detonator Aili 33 Mod 1, and the dctonatox 
case lead-outs. 

In the unarmed position the detonator case 
lead-outs are so oriented that t’he detonator 
plunger assembly must be rotated 90' and also 
moved forward to line up the lead-outs wit111 the 
body lead-ins. In the unarmed position t,he 
detonator plunger assembly is constrained from 
moving forward by t’he stop pins in the side of the 
fuze body. The locating pin in the fuze body 
serves to orient’ the detonator plunger assembly 
and rotor cap assembly with respect to the fuzc 
body. The spring loaded firing pin is held co&cc1 
by four lock balls, which are held in place by the 
trigger block. The trigger spring is compressed 
bct’ween the trigger latch and a shoulder on the 
trigger block. The trigger latch balls, bearing 
against the detonator plunger and a groove in the 
trigger latch, lock the trigger latich with respect 
to the trigger block The closing plug serves to 
obturate and close t’he end. of the fuze body cavity, 
a.nd the magazine contraining a tetryl booster 
pellet covers the end of the fuze body. 

77 



OP 1017 (ZND REV.) FUZES CONFIDENTIAL 

3. Functioning 

Arming. The arming schedule utilizes the 
following forces: 1, Forces due to motor gas 
pressure, 2. Spring force, 3. Creep force, 4. Im- 
pact forces. The four principal steps of arming 
occur in the following manner: 

1. Fuze arming is initiated by gas from the 
rocket motor, which enters the fuze through the 
inlet valve. Residne associat’cd with burning of 
the propellant is fiIt,ered out by the inlet valve 
filter, which is made of Inconel wire mesh. Gas 
entering through the inlet orifice impinges on the 
inlet valve ball, forcing it forward off its seat 
to compress the inlet valve spring, and permit 
the gas to enter t’hc first pressure chamber slowly. 
The gas is then allowed to flow more slowly into 
the second pressure cha.mber through a smaller 
orifice drilled in the baffle cup. When the 
pressure in the second chamber reaches a value of 
approximately 525 psi, t,he diaphragm collapses, 
forcing the arming sleeve forward and shearing 
the shear wire. The time at which the. gas pres- 
sure in the second pressure chamber reaches the 
arming pressure value of 525 psi is depcnclcnt 
upon the pressure of the propellant gases in the 
rocket motor, which in turn depends upon initial 
propellant temperature. 

2. When the shear wire has been sheared, the 
arming sleeve and rotor are free so that the torsion 
spring can turn the rotor. The rotor, which also 
engages the detonator plunger pin and the trigger 
block (by means of the trigger block localting pins), 

rotates the detonatlor plunger trigger block asscm- 
bly 90’ until the rotor is stopped by the rotor-stop 
pin. The lead-outs in the detonator case are then 
lined up along the axis of the fuze with the lead-ins 
in the fuzc body, but are st,ill off-set with respect 
to them along the fuze axis. 

3. Slots in the end of the detonator plunger 
and stop pins in the body are also aligned by the 
rotation so that the detonat80r plunger t’riggcr 
block assembly is free to move forward under the 

‘action of creep force until the trigger block rests 
against the shoulder in the fnzc body. 

4. Friction of the firing-pin lock balls on 
the trigger block prevents tile detonator plunger 
from moving farther forward until impact. Upon 
impact the detonstor plung(br moves forward 
until it is stopped by the shoulder in the fuze 
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body. At this point the slots of the plunger 
engage the stop pins, the dctonntor cast lead-out 
is aligned with the body lead-ins, and the plunger 
is locked by the detents. At the same time the 
trigger-latch lock ba,lls fa.11 in behind the shoulder 
on the detonator plunger, releasing the trigger 
latch, which was formerly locked with respect 
to the trigger block, which renders the trigger 
spring active. The trigger spring is then effect- 
ively compressed between the shoulder on the 
trigger block and the shoulder in the fuae body 
cavity and tends to force the trigger block toward 
the rear. 

Firing. As long as deceleration of the round is 
high, the inertia of the trigger block keeps the 
trigger spring comprcsscd, but as soon as the 
deceleration is reduced below approximately 45 g, 
the spring overcomes friction forces and the 
inertia of the trigger block forces the trigger block 
to the rear off the firing-pin lock balls. The 
balls thus released move outward and release 
the spring-loaded firing pin. The firing pin 
initia& the primer, which initiates the black 
powder delay pellet (0.010 seconcls) which in 
turn initiates the detonator and thus cnuses 

detonn,tion of the explosive t,rain of the fuzc and 
the explosive filler in the head. . 

Acceptance test data. Loaded fuzcs from each lot 
are assembled in explosive loaded 5.O-inch sphere 
ogive rocket heads fitted with 5.O-inch Rocket 
Motors Mk 1 or PIlk 2. The rockets are fired 
from a ground launcher into smooth water so that 
the angle of impact with the water is approxi- 
mat$ely 5’. Impact with the water is at a dis- 
tance from the launcher that is greater than the 
maximum burning distance of the rocket motor. 
The water int,o ‘which the rocket is fired is at 
least 30 feet deep at the point of impact. The 
round shall detonate high order after more than 
50 feet, of unclcrwat,er travel as measured along 
the surface. Acceptance is based on a cuml&tive 
test plan designed t,o accept (95y0 of the t,ime) 
lots in which 95% of the fuzcs function sat$isfac- 
torily; lot,s poorer than 95y0 will be subjec.t to 
rejection with lots 82% effective being rejected 
9Oyo of the time. 

Sensitivity limits. Very little information on the. 
plate sensitivity of the Fuze Mk 162 hs been 
obtained. 



c 

CONFIDENTIAL DECELERATION DISCRIMINATING BASE FUZES 

r 
.t 
r 
e 
r 
rr 
:t 
:r 
;- 
e 

Fi 

. -45 t 

4. Safety Features 

Detonator safety. Fuzc 111; 162 is detonator 
Safe. The dctoniltol* lciltl-outs and the booster 
lead-ins are out of aligunlcnt, until after arming 
and impact. The lc&outs mtl lead-ins are both 
longitudinally and singularly out of alignment until 
after the first tlvo arming steps have taken place. 
A large longitudinal ~lisl>l;lcctncnt remains until 
after creep action is completed and lesser displace- 
ment exists until after impact forces become 
effective. 
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During shipping and stowage. Sample fuzes from 
each procluction lot are subjected to rough han- 
dling tests which are considered to be more severe 
than conclitions encountered in normal stowage 
and shipping. Failure of the fuxcs to pass the 
tests shall be cause for rejection of the lot. 

5. Disposal and Servicing (Maintenance) 
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General, This fuze becomes quite sensitive 
after arming is completed and can be detonated 
rather easily. If nn extremely light impact has 
resulted after gas pressure force, spring force and 
creep force have taken place, the fuze may be fired 
by an additional slight jar. A fuze which. remains 
unfired after heavy impact is also very sensitive, 
inasmuch as it may be expected that the firing pin 
has struck the detonator, and that subsequent 
friction between the firing pin and detonator, as 

Section B-Base Fure Mk 166 Mod 0 (P ressure Arming, Deceleration Firing) 

I. General Data 

Used in: 5.0-inch Rocket Head bIl< 2 Mod 2 
(Common) l 

Overall dimensions and weight of he: 

Length------------- _ 6.492 inches 
Diameter (maximum) - 2.475 inches. 
Body threads- - - _ - - _. _ 2.125 inches-12 NS-2 
Weight _ _ _ - _ - I - _ _ _ - _ 3.90 lbs. approx. 

Applicable specification: OS 3906 
. 

General arrangement drawing: 562011 

:1c 
:n 

1 Stability of the rocket is abwlutcly csscntial to the 

pcrformnnce of the Fuze Xlk 1Ui. Since the abovc head 
is very likely unstable underwater, new head designs with 
special contours arc being dcvclo~wd for USC against undcr- 

water targets. 
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incurred by rough handling, may fire the fuze. 
In any event’, it is recommended that the fuze or 
fuzcd round be disposed of by Explosive Ordnance 
Disposal Personnel in accorclance with existing 
instructions. 

Disassembly. Disassembly of this fuze is not 
permitted except at authorized activities when 
directed by the Bureau of Ordnance. 

6. Installation Instructions 

General, The fuze is shipped installed in the 
rocket head. No safety wire is provided, and 
no preparations are recluired to ready the fuze for 
use. The shipping cap, protecting the rocket head 
base, protects the fuze also. This cap should re- 
main in place until assembly of the round begins 
and should be replaced on disassembly. Before 
assembling the rocket head to the rocket motor be 
certain that the fuze is present and properly in- 
stalled, ancl that the assembly is properly gas 
checked. J 

7. Packing and Marking 

Packing. The fuze is shipped assembled into 
the base of the rocket hcnd. 

Marking. The fuze is markecl or st,amped with 
the mark, mod, and lot number, the manufacturer’s 
initials or symbol, the initials or symbol of the 
loading facility, the month and year of loading, 
the anchor stamp, and the inspector’s initials. 

Sketch list of drawings & specs: 165443 

Explosive components: 

A sensitive Primer hIk 102 (mercury ful- 
minate primer mixture) located in t&e sensi- 
tive primer holder at the aft end of the 
detonator case. 

A Detonator icllc 33 Mod I (lend azide) lo- 
cated in the detonator case. 

Two detonator case lead-outs (tetryl) located 
in the detonator case. 

Two body lead-ins (tetryl) loca,terl in the 
body. 

Two body lead-outs (t8et8ryl) located iu the 
forward end of tlhe body. 

A booster (approximately 28 grams tctryl) 
located in the magazine at the forward end 
of the body. 
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2. Descri*ption 

General. Fuzc Mk 166 is identical with FUZC 
Mk 162 except as noted urdcr Funct%ioning Ncch- 
anism . Fuze WC 166 Mod 0 fires aft’er the de- 
celeration of the round has dropped to about 75 g. 
This corresponds to a distance of approximately 
180 feet of unobstructed underwater travel when 
the striking velocity of the round is 1700 feet 
per second. 

Use. Fuze Mk 166 is used in the 5.0-inch 
Common Fin St,ablizcd Aircraft Rockets (Complete 
Rounds) Mk 23 Mod 0 and Mk 23 Mod 1 (see ()I!’ 
1415). The 5.0-inch Rocket Head LZk 2 is not 
considered to maintain the required stability after 
water or ground impact to assure reliable fuze 
action, thcreforc, new head designs are unclcr 
development. 

Functioning mechanism. Fuze 1Ik 166 has tlhe 
same functioning mechanism as Fuzc >\Ik 162 , 
except : 

1. The external configuration of the body 
dift’ers in that the masimum diameter of Fuze 111~ 
166 is less than that of Fuze Ilk 162, and the cs- 
ternal body threacl diameter is correspondingly 
reduced. 

2. Fuzc Mk 166 utilizes a washer and an In- 
cone1 wire mesh combination as a gas chamber 
inlet filter whereas Fuzc Xlk 162 utilizes an inlet 
shield and wire mesh combination as the filter. 

3. The baflle cup inlet orifice to the second . 
stage of the pressure chamber is larger for Fuze 
Mk 166. The larger orifice promotes a reduced 
arming time which is in keeping with t’hc higher 
velocity characteristics of t’hc 5.0-inch round 
versus the 11.75-inch round. 

4. The creep force or air-drag force on the 
11.75-i&~ Aircraft Rocket is much less than for 
the 5.0~inch High Velocity Aircraft, Rocket. The 
sensitivity of Fuze Mk 166 must be reduced to com- 
pensate for this. The sensitivity is reduced by 
the addition of a slight shoulder on the forward 
inner diameter of the trigger block which incrcascs 
the force necessary to pull the trigger block off the 
firing pin lock balls. 

5. The 5.0-inch High Velocity Aircraft Rocket 
experiences a larger deceleration underwater than 
does the 11.75-inch Aircraft Rocket. The trigger 
spring of Fuze Mk 166 is therefore stronger than 
the trigger sprin, 0 of Fuzc 341~ 162. 
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Figure 45-Base Fuze Mk 166 Mod 0, Externul View, 
Full Size (approximate/y). 

6. The detonator case exfilosive trains of the 
fuzea differ in that in Fuzc >/fk 166 the Primer Mk 
102 rcplaccs the Primer 11’11; 101 of Fuzo Mk 162, 
and that no delay element is used in Fuzc Mk 166. 

CONFIDENTIAL 
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Figure 46-Base fuze Mk 166 Mod 0, C ross Section View Showing Unarmed Position, Position of Parts after 

Creep, Position of Parts after Rapid Deceleration and Firing. 
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7. The firing pin of Fuzc Ilk 166 is a pointed 
stab type firing pin suitable. for use lvitlr Primer 
Mk 102 rat,hcr than the round pointed firing pin 
used to initiate Primer ;lIk 101 in Fuze hIk 162. 

3. Functioning 

Arming. The arming of Fuze AIk 166 is identi- 
cal with Fuze Ml< lG2. The fuze will arm at 
from 450 to 580 feet from the launcher. 

Firing. As long as dcccleration of t,hc round is 
high, the inertia of the trigger block keeps the 
trigger spring compressed, but as soon as the 
deceleration is reduced below approximately 75 g, 
the spring ovcrcotncs friction forces and the in- 
ertia of the trigger block forces the trigger block 
to the rear off the firing pin lock balls. The balls 
thus released move outward ancl release the spring- 
loaded firing pin. The firing pin initiates the 

. 
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primer which in turn initiat’cs the detonator and 
thus CULKXS detonation of the explosive train of 
the fuze ancl the explosive filler of the head. 

Acceptance test data. The acceptance plan and 
method of test are the same as for Fuze Mk 162. 

Sensitivity limits. Fuze Mk 166 sl~oulc~ fire re- 
liably on plate as light as >&inch mild steel at 
oblicfui&s ranging from 0’ to about 60'. 

4. Safety Features 
Same as Fuze 1Mk 162. 

5. Disposal and Servicing (Maintenance) 

Same as Fuze Mli: 162. 

6. hstallation Instructions 

Same as Fuze Mk 162. 

7. Packing and Marking 

Same as Fuze Mli: 162. 

. 
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BASE FUZE FOR THE Ir.n-INCH DEMOLlTION ROCKET 

Section A-Base Fuze Mk 161 Mod 0 (P ressure Arming, Impact Firing) 

at - 

1. General Data 

Used in: 7.2-inch Rocket Head 111~ 10 ;\lod 1 
(High Capacity) 

Overall dimensions and weight of fuze: 

Length----------- .______ 6.661 inches 
Diameter (maximum) _ _ - _ 3.835 inches 
Body threads-- _____ -_-_ 3.625 inchcs-- 

12 M-2 
Weight, - - _ _ _ - - - _ _ _ _ _ _ _ 5.2 lbs. appros. 

Applicable specification: (TO be prepared) 
General arrangement drawing: MOB5 
Sketch list of drawings & specs: 165126 
Explosive components: 

A senstit,ivc primer and detonator assembly 
consisting of the Primer Mark 102 (mcr- 
cury fulminate) and the Detonat’or Ml; 
23 Mod 0 (lead azide primer mixture, 
lead azide, and tetryl) assembled into a 
single case closed by a crimp. Tlic as- 
sembly is contained in the shutter be- 
tween the firing pin guide and the lead-in 
disc. 

A leacl-in charge (tetryl) containecl in the 
lead-in disc between the shutter and. the 
magazine. 

A booster charge (approsimntely 12 grams 
tetryl) contained in the magazine at the 

’ aft encl of tlhc fuze. 

I. Description 

General. Fuze Mk 161 Mod 0 is a base cletonat- 
ing fuze which is armed by the pressure of the 
gaies from the rocket motor. The design was 
adopted from the obsolctc Fuzc Ifk 146 Mod 1 
except t,hat the fuze head and base fuze-to-motor 
adapter are madF,irr one piece. 

CONFf DEN-ii 
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Use. Fuzc hlk 16 1 Mod 0 was dcsignccl to re- 
place the Fuze Ml; 146 for use in the 7.2-inch High 
Capacity Fin Stabilized Surfucc Rocket (Complctc 
Round) Ml< 1 Mod 2. The complete round is 
called a 7.2-inch demolition rocket which is used 
for short range land firing from launchers installecl 
on tank turrets. Firing action is instantaneous 
upon impact with suitable targets. 

Functioning mechanism. Two picccs, called the 
heacl and body, house the fuze mechanism. The 
head is machinccl out in t’wo bores and each step is 
supplied with internal threads. The first bore or 
largest insiclc diameter takes the place of the motor 
adapter and the second bore accommodates the 
diaphragm ancl plug. The insertion of the dia- 
phragm and plu g into the head forms a gas 
&amber into which the gases from the rocket 
motor flow. The gases flow tNhrough the inlet 
screw after first being filtcrecl by the inlet screen. 
The outsicle diameter of the hcacl is supplied with 
external threacls t,o engage the mating threads in 
the rocket hcacl. The forwwcl end of the fuze 
head contains internal threads to accommoclate 
the fuze body. 

The body consists of a thick walled steel tube 
with nn external threaded section which engages 
the internal threads in the forward end. of the fuze 
head. The forward end of the body has intcrnnl 
threads into ~vhich the magazine is scrcwcd. 

Within the body is contained the firing mechnn- 
ism which consists of an aluminum arming 
plunger located immediately below the diaphragm. 
The plunger is held in place by a shear wire in- 
scrtcd through it and estencling into two din- 
metrically opposite recesses in the body. 
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Figure 47--Base Fuze Mk 767, Cross Section View, Unarmed Position. 

In the unarmed position the arming plunger through the firing pin guide and into fL cavity in 

holds a locking ball in such a position ns to lock the the shutter. This cavity in the shutter is so 

firing pin body and t,hc firing pin in the forward positioned that when en, ,3 wmecl by the firing pin the 

position, compressing the firing pin spring. While detonator assembly is out of alignment wit,h the 
. 

in the forwwd position, the firing pm extends tetryl booster lead-in and the firing pin. Rotation 
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Figure 48---&e Fuze Mk 163, Cross Section View, Armed Posifion. 

to transmit the explosive force from the detonator 
nsscmbly to the mngazinc charge, is cont,ainecl in 
the fuzc body between the shutter and the tetryl 
magazine charge. 
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3. Functicning 

Arming. The fuze SC~CWS into the base of the 
rocket head. Inasmuch as the fuzc head and 
base fuzc-to-motor adapter arc manufactured in 
one piece, it is not necessary to USC any seal 
betwcn the fuzc ancl the rocket head. Tho es- 
terior surface of the plug is csposcd to the forward 
end of the rocket motor. The fuzc arms in two 
stages : 

1. Gases from the rocket motor at prcssurcs 
ranging from 900 to 2200 psi enter the p~wsurc 
chamber in the head of the fuzc through a small 
orifice in the inlet screw. Debris from the rocket 
motor is filtered out by the inlet screen. The 
small orifice for the entrance of gas delays the 
build-up of the pressure until approximately half 
the burning time has passed. Then, nhm the 
pressure in the chamber reaches a value of 275 to 
325 psi the diaphragm collapses, severing the shear 
wire, and forcing the arming plunger down. 
Movement of the plunger rclcascs t81ic locking ball, 
which, in the unarmed condition, locks the firing 

pin body in place; this allows the firing pin body 
to move tolvarcl the rear under its own iner$ia 
force, clue to a,ccelcrntion, and the force of the 
firing pin spring. The firing pin, which is attached 
to the firing pin body, is thus \;-ithdrawn from the 
det’onator 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 l 

the shutter locking pin in a hole in the firing pin 
guide. About midway during nccclcra~tion, the 
firing pin is withdrawn from the shutter; but the 
shutter, held by the shutter locking pin, remains 
locl~ecl in the safe position. 

When the acceleration is over, tlrc shutter spring 
forces the shut t cr forward against the lead-in-disc, 
disengaging the shutter locking pin from the hole 
in the firing pin guiclc. The shutter spring then 
swings the shutter into the armccl position (det- 
onator assembly in line with firing pin and lend- 
in) where it is locked by the detent. 

Firing. The fuzc fires on impact with any mate- 
rial offering sufficient resistance. Under the force 
of impact the inertia of the firing pin body drives 
the pointed firing pin forward piercing and 
initiating the sensitive primer in the detonator 
assembly. The detonator assembly initiates tlhe 
tetryl lcacl-in and the tct,ryl booster. 
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The fuze functions with ;,’ shglrt? inlr&kXiC& 
equivalent to the time requirccl for t,hc firing pin 
body nncl firing pin to move forward tlo strike the 
primer. 

Acceptance test data. ilccep tmce tests have 
not yet been established due to the fact that the 
fuzc was not producecl for service issue. 

Sensitivity limits. Firing t&s with the Fuze Xilk 
146, which has the same functioning mechanism 
as tlhc Fuzc Ml< 161, in the 7.2-inch demolition 
rocket, inclicnted that the fuze functions on both 
ground and w&r impacts, but does not function 
consistcnt~ly at very low angles of impact. 

4. Safety Features 

Detonator safety. Fuze Ml: 161 Mod 0 is do- 
tonator safe. In the unarmccl position the de- 
tonator assembly is out of alignment with the 
other increments of the explosive train. Should 
the detonator assembly function prematurely, the 
force of the detonation will bc dissipst,ed upwaId 
through a hole in the firing pin guiclc and away 
from the balance of the explosive train. 

Because of the delay in admission of gas from 
the rocket motor to the pressure chamber, the 
first stage in arming does not occur until approsi- 
mately one-half the burning is over. Bccausc of 
this delay, if the rocket motor blows up before it 
leaves the launcher, the fuze should not arm. 
Arming is not completecl until after acceleration 
has droppccl to a value corresponding to 9 g. 
The burning distance, and therefore the arming 
distance, n-ill vary with the temperature. On the 
avcragc, arming is completed within 0.1 scconcl 
after the end of burning. Approximate calcu- 
lated arming distances for the 7.2inch demolition 
rockc t arc : 

Temperature (OF.)----- _____ --__ 0 70 135 
7.2~inch Demolition Rocket (2.25- 

inch Motor Mli: 3) (ft.)-------- 65 50 35 

During shipping and stowage. The light weight 
aluminum arming plunger ancl the 0.057-inch 
phosphor-bronze shear wire make the fuzc safe 
from arming by accidental dropping in a full 
weight projcctilc frorn heights up to at least 40 
feet. 

5. Disposul and Servicing (Maintenance) 

General. From an examination of the extlcrior 
of bhe fuzc, it is impossible to tell whcthcr or not 
the fuze is armccl. If, for any rc,ason, it is thought 
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that t)he fuze may be armed, it should be treated 
as an armed and very sensitive fuzc. (No attempt 
should bc made to remove the fuzc from the rocket 
body.) The complete fuzed round should be dis- 
posed of by gently lowering it, tail first, into deep 
water, or by Explosive Ordnance Disposal Per- 
sor~ncl in accordsncc with existing instructSions. 

use. A shipping plug protects the exposed end of 
the fuze and the threads of the fuze-to-motor 
adapter. The shipping plug should be kept in 
place until the round is assembled and should be 
promptly replaced if the round is disassembled. 

7. Packing and Marking 
Disassembly. Disassembly is not permitted cx- 

cept at authorized activities when directed by the 
Bureau of Ordnance 

Packing. Fuzes will be shipped assembled in 
the rocket heads and protected by a shipping plug 
which screws into the fuze-to-motor adapter. 

6. Installation Instructions Marking. The fuze is stamped with the mark, 
The fuze is shipped installed in the base of the mod, lot number, date of loading, the manufac- 

rocket head. A safety wire is not necessary and turer’s initial or symbol, and the initials or symbol 
no preparations are rquired t’o ready the fuzc for of the loading facility. 
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Chapter II 

MISCELLANECXJS 

Section A-Fuze Mk 134 Mod O (Ejector Delay) 

I. General Data 

Used in: 

3.5inch Rocket Head Mk 10 (Window) 
3.5-inch Rocket Head hrllk 14 (Window) 
3.5-inch Rocket Head b3k 15 (Window) 
35inch Rocket Head hlk 15 (Flare) 

Overall dimensions and weight OF Fuze: 

Length_--- ________ -_-_--- 1.28 inches 
Diameter (maximum)---- _ _ 2.97 inches 
Weight----------_------- 0.20 lb. appros. 

Applicable specification: OS 3541 

General arrangement drawing: 447337 

Sketch list of drawings & specs: 165013 

Explosive components: 

20 grams of black powder 
Ensign Bickford Fuse with quicl~match 

2. Description 

General. Pure Mk 134 Mod 0 consists of a 
closed plastic cast containing 20 grams of black 
powder and a length of Ensign Bickford Fuse 
having one end exposed. The Ensign Bickford 
Fuse is sheathed in Irvolite tubing; one sheathed 
end is inserted in the base of t,he plast,ic container 
so it projects approximately 7:s of an inch, and the 
other end is surrounded by the black powder in 
the case. The exposed end of the tubing is 
cemented in place to t’lre plastic case, and the 
projecting fuse is slit ancl receives a length of 
quickmatch. The fuse and quickmatch are 
clamped toget,hcr with a fuse clamp. 

Use. Fuze M k 134 Ii/f od 0 is used in the 3.5- 
inch Window Fin Stabilized SurfnceRockets (Com- 

plete Rounds) Mk 4 Mod 1, ,Mk 4 Mod 2, $fk 4 
hlod 3, Mk 4 h’lod 4, Mk 4: Mod 5, and h4k 4 hlocl 
8 (see 01’ 1415). 

3. Functioning 

Firing. The 3.5-inch Rocket Heads 311~ 10, 
Mk 14, or hlk 15 have at their base a closure- 
adapter which receives t,he 3.25inch rocket motor. 
This closure-adapter also serves to carry t,hc igni- 
tion system which ignites the Fuze Mk 134 Mod 0. 
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TI’AL FUZE MARK 134 MOD 0 (EJECTOR DELAY) 

QUICK MATCH ‘-\ t”l EJECTOR CHARGE 
, 

\ I 
FUZE CLAMP r----\ 

CONTAINER 
BI FUZE SUB-ASSEMBLY 

Figure 504uze Mk 734 Mod 0 (Ejector De/cry), 
Cross Section View. 

The ignition system consists of a coppcrdizlphrngm, 
to the center of which is fixed a small firing pin. 
Pressure from the burning of t,he rocket motor 
propellant, upon ignition, forces t’he diaphragm 
forward and the firing pin strikes the primer of 
a modified .32 caliber blank cnrt’ridge. The flash 
from the .32 caliber cart)ridge ignites the exposecl 
end of the Ensign Bickford Fuse. After this fuse 

burns for npposimately 15 seconds, it ignites the 
black powder and ejects the rocket head load. 

4. Safety Features 

General. Tl le collapse of the diaphragm is 
necessary to initiate the fuze. Fuze Mk 134 Mod 0 
is considered safe during normal handling and 
stowage. 

5. Disposal and Servicing (Maintenance) 

General. Since the Fuze Mk 134 Mod 0 is 
assembled within the rocket head there is no way 
of determining its condition by external observa- 
tion. Damaged rocket heads containing Fuze Mk 
134 shall be disposed of by lowering into’ deep 
u-atIer or by Explosive Ordnance Disposal Pcrson- 
nel in accordance with existing instructions. 

Disassembly. Disassembly of this fuzc is not 
permitted except at authorized activities when 
directed by the Bureau of Ordnance. 

6. hstallation fnstructions 

The Fuze Mk 134 Mod 0 is installed in the 
rocket head by t’he loading activity. 

7. Packing and Marking 

Packing. The fuze is shipped assembled in the 
rocket head. 

Marking. Each Fuzc Mk 134 Mod 0 is markecl 
or stamped with the mark, mod, lot number, the 
date of loading, and the symbol of the loading 
n&ivity. 
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