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PROJECTILES 
INTRODUCTION  

The following types of projectiles are in use in the U.S. Naval Service: 

1. Armor Piercing (A,P.) 

2 	Special Common (Sp. Com.) 

3. Common (Com,) 

4. High Capacity (R.C.) 

5. Anti-airCraft Common (A.A.C.) 

6, Anti-aircraft (A.A.) 

F. Illuminating (S.5.) 

In additiOn to these, the follOwing types of projectiles are used to 

a limited extent, 

1. Field. These projectiles are for field use. They carry 

point detonating fuzes, 

2. Socke. Thie la a special  projeoti%e containing a smoke pro-

ducing element designed SOlely to make a emOke sCreen. 

They are intended to be used in covering landings. 

3. S_Erapnel. Shrapnel projectiles contain steel balls which 

are expelled frop a shrapnel case by means of a small 

charge of explOslye, the cane remaining intact. The 

projectiles are obsoleScent. 

4. Flat Noel Plat nose projectiles are for uee apainst eub-

marines, and are designed to prevent rioccheting on 

water impact. These projectiles are obsolescent. 

5. Tracer. These are special projectiles designed aolely to 

leave a visible trace in the daytime. They do not 

have bursting charges. T h ese are dbmolescent. 

6. Tap7eX. These are special projectiles designed for target 

practice, ranging and proving ground work. They are 

inert lOaded. 

7, Proof shot, These are special prof emblem designed not tO 

ricochet on water impact and are for use in roving 

ground work. It ie not contemplated that more of these 

projectilea will be procure& when the present stocka 

are exhausted. 

L. Window. These are illuminating projectile bodies filled 

with metal foil'utrlpe which are discharEred in the air 

to dlurupt enemy Radar Opo•g_tiona,  

2.3 
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INTsnoucTIoN - Continued 

ARMOR PIERCING PROJECTILES 

Armor PlercInF, projectiles are designed to penetrate an equal cali-

ber of Clasa A armor plate, according to teat practice. 	The characteris- 

tics of armor piercing projectiles a•a as fcllowo: 

1.  Overall Color: Slack 

2.  Sizes: 3", 	6', 	7', 	13°, 	12', 	14", 	16' 

3.  Explosive Filling: Explosive D 

4.  Load Factor: Will vary from 1.5% to 2.7% 

5.  Fuzing: Bane detonating fuzes or base ignition fuzee 

are the only fazes employed. These fuzes will 

have a long delay (013 seconds to .05 seconds). 

Functions' of the labeled parts indicated on the drawing of the typical 

armor piercing projectile on the opposite page  are BA follows: 

1. Because it is desirable to keep the center of gravity of a pro-

jectile to the rear of, or in the immediate vicinity of, the center of the 

form and as a relatively long ogive is' conducive to long range, it has been 

advantageous to adapt light nave pieces or false ogivale which are termed 

windshields. The windshield ie made of either forged mild steel, steel 

stamping, or alUMinum and has no special strength other than to prevent 

destruction during handling and set-back on firing. Windchielda are screw-

ed to the cap and are 'net" by a center punch. 

2. The armor piercing cap le secured to the projectile by peening 

the skirt of the cap into notchee cut into the ogive of the body and by 

ooldering the cap to the body with a epeciel low melting point solder. A 

low melting point solder is used to prevent the heat required for soldering 

from, drawing the temper of the body. Caps are made, in general, of the 

same kind of steel era are the projectile bodies. The cap acts to break 

down the Initial strength of the armor plate allowing the nose to reach 

an already strained surface, and then provides powerful circumferential 

support to One point and nose an they begin to penetrate the hard face, 

maintaining the support until they are well into the plate. In addition, 

the characteristically blunt outline of the cap serves to increase the 

effective angle of obliquity at which the projectile may hit and still 

penetrate. 

3. The body is of high quality alloy steel carefully forged and 

heat treated and is the part wbleh does the actual penetration. Between 

the forward bourrelet and the rotating band or rear bourrelet the diameter 

of the body is slightly reduced in order to provide a generous clearance 
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INTROMMOV - Continue  

from the bore or the gun. The bourrelet is the bearing eurf;•cs of the 

projectile and rides on the lands of the rifle. This bearing surface 

is uSually about one-sixth caliber in width and Its surfaaeia generally 

ground to A fine finish in ord er to reduce friction and to minimize 

wear on the lands of the gun. With the major caliber projectiles it 

hae become standard practice to provide a rear bourrelet or bourrelets 

in ad.aition to the forward bourrelet. Rear bourrolet or bourrelets will 

be suet forward and behind the rotating baad. The projectile is thus 

provided with better support in the gun and during the ejection from 

the muzzle. 

4. The rotating band has three primary functions -- to seal the bore, 

to position and center the rear end of the prOjectile, and tO rotate the 

projectile. SecoAdary functions are to hold the projectile in place during 

loading and elevating for firing. The rotating band is nade of commer-

cially pure copper o  or of cupro-nickel alloy containing 2.5% nickel, ix-

In some oases a gilding metal consisting of 90% copper, 10% zinc. ke 

a general rule, rotating bands are about one-third caliber in width. 

5. The base plug closes off the explosive cavity and holds the 

base fuze or base fuze adapter. Both the balm plug Rod, the be fuze 

adapter, if used, are nealed ii place with a gas  seal ring SlMilar tO 

that ustd on the base fuze. 

6. The base fuze is inserted through the base *lug or base Pau 

adapter and is declined to detonate the prOJectile after penetration. 

After insertion it le closed with a gas check ring or copper and lead put 

in under hydraulic preasure to prevent the propellinp gases from arfecting 

the explosive filling. 

Armor piercing projectiles and the cOmmOn projectiles haying a 

windshield may carry a spotting dye which colors the water on impact in 

order that observers may spot the fall of shot. The epottinr eye in 

powder form is placed in the windshield before it is screwed on to the 

none of the projectile. Upon impact with the water, the forward end of 

the windahleld, having water inlet holes covered by a copper inlet cover, 

forces through the inlet cover, diesolveS the dye and forces its way out 

the outlet boles. 
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INTRPDUCTION - Continued 

SPECIAL GO 1O PRICatCTILES 

The term "Special Gommon" is not an offielal deeignatkOn of the 

Bureau or Ordnance, which places this and all other types of Common 

projectiles in a single class, The "Special Common" designation is an 

unofficial densification widely employed by ordnance activitiea to 

describe those Common projectile's which are equipped with both wind-

shields and hoods for windshield attachment. The term will be eo used 

in tie publication, 

Special Common projectile& are designed to penetrate approximately 

One-third', to one-half their caliber of armor. Theee projeCtilee differ 

from armor-piercing projectiles in That they do not have an armor-

piercing Cap and have a larger explosive cavity. 

Characteristics of Special Common projectile& are as 

1. Overall Color: Slate gray 
2. 
a. 

Sizea: 
Explosive Fillingl 

4" 	51 	6 	and 8"
Explosive D 

4. Loading Factor: a.1% to 
b. Fuzing: Base detonating fuze with delay, 

generally .01 eel:Donde. 

cOKKON PROJMIILES  

Common projectiles are designed to penetrate approximately one- 

third their caliber of armor. They differ from Armor-Piercing .  and Special 

Common projectiles in that they have no 

threading directly to the body, and the 

larger. 

cap or hood. '  the windshield 

explosive cavity is slightly 

Chsracteriatice Of COMmOn projectlaes are as f011owa: 

1.  Overall Color: 31ate gray 
2. Sizes: 5 1 , V i  and-0' 
3. Explosive Filling: Explosive D 
4. Load Factor: 4.4 	toy. 
5. Fuzing: Base detonatS.ng fuze with delay, 

usually .01 seconds. 

In addition to these Sptcial Common amd Common projectiles described 

above, certain types 

Naval service. These 

of old common proj'ectlles are still In use in the 

projectiles have neither cap nor windshield, are 

colored elate gray overall, are loaded. with Explosive fl or Black Powder/ 

TNT mixture. In the latter case, they are fuzed with a base ignition fuze. 

This latter type 113 found 

the 3", 4", and 5' sizes. 

In the 1, 3, and 6 pounder projectiles and in 
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INTRODUCTICN  - Continued 

HIGn WACITY PRDIECTILEB 

These projectiles are deaignea to have a minimum well thickness, and 

the largest explonive cavity, which is consistent with the force of set-

back. They are anaembled, generally, with no delay baan fuzes, tracers, 

steel nose plug, and, auxiliary detonating _rumen. The steel none plug may 

be removed and a point detonating or nose time fuze substitute-d. These 

projectilea are used for ehore bombardment, anti-aircraft, and for uae 

against light ehipe and surface craft. An exception to this is the 3" High 

Capacity which has nn have fuze. 

Characteristics or illgh Capacity Projectiles are Re followe: 

1, 	Overall Color: 	Green 

2. Sizes: 3', 	4', 	5 1 , 	61 , 	81 , 	12 11 , 	14 11 , 	le 

3+ 

4. 

Exploalve 	Filling: 

Lona Factor: 

Explosive CI except the 3' High Capacity whach 
is TNT loaded, 
7.0% - 12.0 

B. Fuzing: Indicated above. 	Only variation from the UOD 

of the no delay base fuzee is the Mark 48 

be detonating fuze, with a .01 eecond delay 

currently being assembled in 8 1  through 16 0 

 High Capacity prol.ectilea for bcmharament. 

Alan incorporated in the 18m, 14° and 16 1  

1.11,gh Capacity projectile io a TNT booster 

fitting directly beneath the auxiliary det-

onatine fuze and requiring The use of an 

aadittonal adapter 

ANTI-AIRCRAFT COMMON  

These projectiles 

jectlles except that A 

are aimilar in conStruction tO Righ Capacity pro-

nose time rune is always asnembled. It can be 

used to anti-aircraft fire or, with the time fuze net on safe, it can be 

U150a for bombardEent. 

Characteristics or Anti-Aircraft Common projecttleo are as follows: 

1. Overall Color: 	Green 

2. SiLse:. 	 5 1  only 

Z. Zxplosive Filling: 	Explosive D 

4. Load Factor: 	 13% 

5. Fuzing: 

	

	 None time fuze. Auxiliary detonating fuze. 

No delay base detonating fuze. 



';t 

NOSE TDE FUZE 

AUXILIARY 
DETONATING- 

FUZE 

KOLOSIVE FILLING 
T..T. 

190TAT I NG 15.01D 

TYPICAL A.A. PROJECTILE 
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ANTI-AIRCRArr pRojEcTILE8  

   

   

These projectiles are for use mainet aircraft. 	They vary from Anti- 

Aircraft Common in that no base detonating fuze is used. 

Characteristics are alt follipwoz 

1. 	Overall Color: 	Green 

2. Sizes: 3' only 

4. Explosive Filling: TNT 

4.  Load Factor: 5.7% 

5.  Fuzing; Nose time fuze, auxiliary detonating fuze. 

LLUMINATING PY-1061 -ECT:LEB. 

These projectiles are for uSe in Illuminating enemy ships cr targets 

by means of an illuminating element, 

Characteristics are an follows: 

1. Overall Color: 	Light blue with two white stars 

2.  Bizeo: 3 1 , 	4 0 , 	5", 	and 6" 

5. Explosive Fillingt Black powder expelling charge 

4.  Load Factor: 

5.  ruzing: nose time fuze only. 

The illuminating projectile is a thin case with a very small expelling 

charge in the front just behind the fuze, and an Interior aoseoibly of a 

star or candle with a parachute and a very lightly held bass plug, The 

explosion of the expelling charge forces oat the base and the interior 

asseMbly. 

When the nose time fuze functions, it ignites the black powde• expell-

ing charge which In turn ignites the star or candle. The star or candle is 

a steel container in which le packed under heavy pressure an illuminating 

compound. The cloned end of the star container is attached to the strand 

wires of a parachute. The parachute is carefully folded, and, with its 

strand wires, in rolled so that upon expulsion it opens, thereby suspending 

the candle or star. Because of the high velocity at which the projectile 

is traveling when ejection takes place, it is necessary to slow down the 

star-parachute assembly before the parachute cores into full action. This 

is done by a retarding device Which conniets of a center wire, one end of 

which is secured to the center of the parachute nearer the star than when in 

full release and eauaea the parachute to apill air thereby preventing a too 

heavy initial strain on the parachute. After the star has burned for a few 

second! the end of the center wire is released from ite point of attachment 

to the star. This permits the parachute to open fully and give its greatest 

support to the star, 
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rifflinpoll:IND070JECTILES  

Window Projectiles are designed to be fired from Naval veeeels to 

disrupt enemy Radar operations. The projectile may be used to provide a 

false screen behind which our ehipe may maneuver or approach undetected, 

or to provide a raise target for enemy Radar. The projectile itself 

consists or an illuminating projectile body fitted with a nose time fuze 

and expelling charge of black powder. Ignition of the expelling charge 

INT=LUUCTION -  Continued 

by the fuze dischargee a payload of foil stripe which form a reflecting 

cloud for Radar be ma. 

Characterietics of Window Projectiles are as follower 

1. Overall Color; 	 Aluminum 

2, Sizes: 	 5" only 

3. Filling: 	 Foil strips and B.P. expelling charge 

4. ,wing: 	 Nose time fuze 

(5MOKt) PaGJECTILES 

Smoke pro,!, ectiles are deeigned for ehore bombardment purposee to 

produce a combination of 'screening, anti-personnel, and slight incendiary 

effects. These projectiles may also be used at sea to provide a surface 

screen behind which vessels may maneuver undetected. The projectile consists 

of art 111 =InAtine projectile body, fitted with a nose time fuze or point 

detonating fuze anal a black powder expelling charge. The ignition of the 

expelling charge by the fuze discharges a number of W.F. filled steel 

tubes Which ignite on contact with the Air. 

Characteriatice of W.P. Projectilee are as follows: 

1. Overall 7,olor; 	 Blue Gray 

2. Sizes: 

3. Filling: 

4. Fuzin.a: 

V s T. - FDIED PROJECTILES  

5' only 

White phosphOrous B.P. expelling charge 

Nome time or point d.etonnting fuze 

Theme projectiles are speolally oavitised to receive the long-stemmed 

V.T. fusee, They contain no tracer or nose fuze adapter, and no bane fuzes 

are used except with the 6 H /47 H.C. R 34 projectile. In all °there the baee 

is sealed with a gas-Checked base fuse hole plug. V.T..fuzall projeotiley 

are identified by a le/2i red band located 1i20  below the nose fuze or the 

protective shipping cap j, if the latter is used. Other type nose furies may 

not be employed in these projectiles. 

- 35 - 
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EXPLOSIVE rFEDI CAIOR 
1 CALIF TIDE 
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SPOTTING 
ITIDE 

YOB WARD BO =LET 
UNFA 11TH 

_ FOR STEP CIL NG ON Tins 
szcncry OF BODY SIM 
rern 5 

BODY rkrrizo fiC 
SE TO TYPE 07 
PROJECT It-F: 

1F2 BOORRFIET 
UNPAINTED IF 
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STANMI:L1G ON 
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ROTAT ING ItAND ljgpArsrm 
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PAMED ON' RAG MIN 
PROIECTILM, UN-
PAIN' al ON OT ENS. 

7014 STAMPING ON 
BASF, SEE ran 7 

COLOR S MARKING OF PROJECTILES 3" Eli LARGER 



INTRODUCTION - Continued  

COLOR AND MARKINGS OF PROJECTILES 3 I AND LARGER 

The various markings of the proaectile on the opposite page are dee- 

cribed below: 

1. ExplOsive Indicator: 

Yellow - Exploeive 

grey - Black Powder 

Green - T.N.T. 

1/2 Grey A 1/2 Green and - T.N.T. & Black Powder Mix. 

Red 	- Gas 

2. Body Colors:  

Black 	- A.P. 

Slate Grey - Common (ola & new typee) 

Green 	- A.h., H.C., and A.A. Common. 

Light Blue with 2 white stare - Illuminating. 

White 	- Shrapnel 

Unpainted or red - target ammunition 

615 

3. Tracer  Band: 

Color of band white. 

Color of the three dote 120 0  apart indicates color of tracer. 

4. Skotting Band; 

Color Indio _tee color of spotting charge. 

S. Stencilling on Body:  

The following information is atencilled on the aide of the projectile: 

1. Site, caliber, mark & modification of projectile. 

Mod of fuzee 

3. Exq7o3ive filliag & density of loading. 

4. Abbreviated name of loading depot. 

.5. Initials of Chief Inspector. 

6. Date or filling, marking and painting. 

7. Aleo any changes in filling,- fuzing, etc. 

6. St4mped on RotatinK  

1. Mk & Mod of projelatile. 

2. Size & type of projectile, 

3, Lot number and year of specification 

Inspector's 'seal A 

51. Sometimes the manufacturer's name is included here. 

- 37- 



retry". 
Pentolite 
Tetryl & Inoend. Mix 
Pentolite & Ineend. Mix 
Tetryl and Tracer 
Pentolite and Tracer 
Tracer 
Inert Loaded 
Inert Load and Tracer 

Empty 

White 
e11ow 

Red 
tight Pink 
Light Oral 
Blue 
Black 
Dark Green 
Dark Green with 
Yellow Stripe 

Seal Brown 
Bright Green 

HE o  Mk 3 
HE, Yk 3 
HE-I, Mk 3 
HE-/, Mk 3 

Mke 4 & 7 
•HE-T, Mke 4 & 
AF-T, Mk 9 
3L & 	3 
BL & T. Mk 7 

Drill 
1-LE-1-T 

WRODUCTION Continueo  

7 Stained on base or on1.411113: 

1. .ark and Mod, size, and type of projectile. 

2. Lot No., year of specification. 

3. Inspector's seal and initial. 

4. Manufacturer's name. 

5. Previously (before 1 July 1944) had weights before and after 

filling. 

6. The serial number of the projectile will also be stamped on the base 

plug, side of body, anra on the windshiela if present, 

[OR 	rR pRo 	 & negruzuricaa 

20 om AMMUNITION  

1. Genqr451:  

Two types of 20 mm weapons are at present in service use In the Navy: 

the Oerlikon Anti-aircraft Gun, and the Hispanc-Suiza Aircraft Gun, 

These two types of gun differ widely in construction and functioning, 

and it is enphasited that the ammunition, though somewhat similar in 

external appearance, 15 NOT INTERCHANGEABLE. 

2, AmigaLlitormaCli vonA.AGun: 

The Oerlikon A.A. Gun and its ammunition are of Naval manufacture and 

design. The ammunition may be dietinguiahed from that deeigned for the 

Hispano-Buiza Aircraft Gun by the reCaloed diameter of the extractor 

lip at the base of the cartridge case. For identification of individual 

types of rounde, the body of the projectile is painted a distinctive 

color, ae 

TZPRALIEalecttll 	 Color ollEgaaalal 

The Mark and Mod, manufaeturerla initlale or eyabol, and lot number 

are' stamped around the body of the projectile. 

*When assembled with 'Dark Ignition' tracers. a i/s' bright red band 

will be painted around the projectile midway between the bourrelet and 

the rotating band. 



AP-T, H75 

Ball, Mk 
Dummy Drill 
HE-I, M97 

Old 	Tracer & Inert Load 

Old 	Inert Loaded 
Old 	Empty 
New 	'retry). & Inc end. !!ix 

Incendiary, 1496 	New 
	

Incendiary :'.ix 

AP-T, M9$ 
	

New 
	

Tracer 

Practice, M99 
	

New 	mpty 

INTRODUCTION - Continued  

3. Amaunitlonfor $1mm1311malot-BpUa Aircraft ,Wn: 

This gun and its ammunition are Army designed, but have been adopted 

as Naval aervice equipment with the installation of the gun on certain 

Naval planes. The ammunition is distinguished from that designed for 

the Oerlikon gun by the extractor lip on the base of the cartridge, 

which to the same diameter as the rest of the case. Two series of 

ammunition for this gun are at present in use. The mOld Seriesm consiots 

cf unmatched rounde, some adapted from British prototypes, others 

designed by the Army. The "New Series" is a net of ballistioally 

matched rounds designed by the Army to supersede those Of the Old Series . 

For identifloation of specific rounds, the projectile body it painted 

a specific color, as follows: 

Zypilectile Ijimpe  Se•iee 	Filling  	 Color of ProJectile  

HE-I, hk I 	Old 	Tetryl & Incend. Mix 

? 

1. Identification:  

Body - Red 
Bourrelet - Yellow 
Fuze - Braes 
Marking in Black 
Black Overall 
Marking in White 

Overall erall 
Zinc Coated 
Body - Red 
BOUrrelet - Yellow 
Fuze - Brass 
Marking in Black 
Body - Blue }ray 
Nose - Light Blue 
Marking In Black 
Black Overall 
Marking in White 

Overall erall 
Marking In White 

The body of this projectile is unpainted except for two dots below 

the fuze t  indicating as forLows: 

Explosive D - Yellow Dot 
Tracer - Red Dot 

A new color marking has been proposed for the 1.1' ammunition. If 

adopted, the projectiles will be painted as follows: 

Projectile Type 

HE-T 
K-T/8D 
BL & P 
EL & T 

T!rolegtile_color  

Light Gray with White and 
Dark Green with White Sand 
Rcd Overall 
Red Overall with White Band 



L:11 

INTRODUCTION -Continued  

40 mm 

1. Identification: 

These projectiles are identified by distinctively colored bodies, an 

follows: 

hoto'Fictir 
Identifiultion. _Solor 

Remarks 
..EITAI- hand 	:TIP 

AP Black Black Black Plug in tracer. 
AF-T Biaok White Black 
;[E-P Green Green Green Plug in base. 
HE--T/SD Or White Green 
HE/BD Green Black Green Non-luminous tracer. 
BE-I-T/SD Green White Red 
HE--I--P Green Red Red Plug in base. 
HE-I/SD Green Black Red Non-luminous tracer. 
HE-I-T Green 

with 
White Red 5D relay not loaded. 

Black 
Band 

BL & T Red White Red Dummy fuze. 
B14 & P Red Red Red Dummy fuze and plug 

in base. 

The tracer composition is either a red burning mixture in the tracer, 

'TN, rounds, or a non-luminous burning compound in the 0 3D ■ rounds not 

designated IT". 
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3fi A.P PROJECTILE 



OVERLIAL LENGTH 
With CiiJ & Windshiald 	12.16 in. 
Without Cap Windshiald 6,91 In 

LI.I.ECTER OF SIL5 
	

2.98 in. 

DISTANCE - BASE TO BAND 
	

1,36 in. 

WIDTT3 OF AND 
	

1,0 in, 

Di.ramER 	201JRSI.C.XT 
	

2.9615 lh. 

U.S. NAVY 

S I AP 
MK.29 MODS.I,2 

WKS USED IN 	V/60 

DATA 

TYTt OF FILLIVU(Whon mind) 	Exploatiote 1i 

witI ❑ AT OF FILLING(Aban used) •3 iba. 

WEIGHT OF LOADED PROJECTILE 	1;.6.10 lbs. 

CuARGEARIqHT RATIO-(Whan fillad) 2•28% 

CATRIDGE cAas 	 Klic 7 all, Mk 

PRIMER 	 la 14 1  Mk 14 Ma 1 

Integral 

FUZES WHICH MAY BE. USED 
IN F] O2 	 Any M-66-Al in balm. (B.D.r.) 

RFLAATIKS: 
(a) Thia projectile Ina tor-m.947 issued without an7 explosivs 

filling., It is now being loaded and at prasognt is fined with 
the M E6 Army base fuze. 

(b) For cap and wIndablold data and method of painting and marking ). 
aela IntrdductIon, 
111.k0 pPOjettila Wael. preTlgusly IMAUSA with the Mk 4 tracer and 
no filling, 
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3"COM. PROJECTILE 



DATA unirmar 	U.S. NAVY 
OVERALL LENGTH 	 10.035 in. 

D I A.LETE:H CF BASE 	2.87 in. 	 31100M 
DISTANCE - BASE TO BAND 1.80 it 

WIDTH OF Elk* 	 0.70 in. 	 MK. 3, 
DIAXETER AT BOURRELET 	2.97 in. 	 MOD. 7 
TYPE OF FILLIVG 	Black Powder & TaT 

WEIGHT or FILLING. 	0.28 lbs. 
GUNS USED IN: 3 11/23 

WEIGHT OF LOADED 
PROJECTILE 	 13 lbs. 

CHARGE EIGHT RATIO 	2.155 

CARTRIDGE CASE 	 Mk 2 

PRIMER 	 Hk 10 Nod 9 

TRACER 	 Intecral in fuze 

FUZES WEICH EA' BE 
USED IN PROJECTILE 	Bass: Mk B Nod 4 0.1.1%) 

REKARHS; 

(a) Base Ipnition Fuzes Mk 8 	5 or Mk 2 Kod 9 (without tracers) 
may be used In thin projectile, but the.lik A Mod 4 with integral 
tracer la preferred. 

(b) Thia round may also be Issued HL & P or 1211, & T.with the Mk 7 
tracer for targe. M practice. 

(c) for aethod of markinF ana painting, wee Introduction. 
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[ 3 11A.A. PROJECTILE 



U. S. NAVY 
3uAA 

MK 23 MODS. 1,2,3 

DATA 

OVERALL LZIGTH 
With No ?laze 
Without HCIVO FlIZe 

DIAU2TER OF }ASE 

DIsTANcR tAsE TO BAYD 

WIDTH OF 3A ND 

DIAmETER AT BOuRnLET 

TYPE OF FILLING 

WE1OHT OF FILLINO 

WEIGHT OF LOADED PROJECTILE 

CHARGE/W2IGHT RATIO 

CARTRIWE CASE 

PRIMER 

TRACER 

FuzE4 'man MAY BE USED 
IN FROJECTILE 

12.13 in. 
8.11 in. 

2.9a tn. 

1.AD in. 

.70 in. 

2.00 in. GUN& USED IN: 	3 1 /50 

Cant T.N.T. 

04 115mm 

15,05 1b6, 

5,67% 

3 0. Mk. 3 Model. 2 	3 

lirk 

Mk 4 

NOO! Mk 22 wind Mod 1 Wiroug# 5. 1M.T.F.) 
kk 30 and made 1. 2 6  3, 
Mk 51 and Model. (M.?..r.) 

AuxIliary 
Detonating 

PUZO  
glig 17 and Mods or 
Mk 46 
Mk. 54 Mod 0 

REMARKS: 
(a) Pp.r method or marking and 

Up) The HIT. 54 A.D.F. is reply 
all aaaambliep. 

Faint ins. tee Introduction. 

Cirri the Mk 17 and mk 4e fulRu ln 
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3" A.A. PROJECTILE 

4Pi 



DA-TA U. S. NAVY 

SIA A 
MK.26 

OVERALL LEAGTH 
With None Faze 
	

12.13 in, 
WithOlat VOna Fuze 
	

8.11 La. 

DIAMETER OF USE 	 241iI7 in, 

DIVPANCE - BASE TO BAND 	litio in. 

WIDTH OF BAND 	 670 In. 

DIAMETER AT BOURRELET 	2,G5 in, 

TYPE OF FILLING 	 Cant T.N.T. 

WEIGHT OP FILLING 	 ,74 lbs. 

WEIR* IIT OP LOADED PROZEGTILE 12.25 lbft, 

CHAROE/WE7GET RATIO 	 5471% 

GARTR1DU4 CUBE 	 Mk 2 

PRIMER 	 MI 10 Mod 9 

TRACER 	 Mk 4 

FUZES WHICH MAY BE USED 
IN PROJECTILE 

qUNS USED IN1 	P/23 

NOSO! Mk 22 and Mods X through 5. (M.T.F.) 
1Q 51 all MOds. (M.T.F.) 

Auxiliary 
DetooSting Mk 17 and mods or 

Fuze 	Klg 46 
Mk. 54 Nod 0 

REMAR22 
(a) For method of marking and painting, BOB Introduction. 

IN) The Mk 54 auxiliary aatonating fuze in replacing .0:.13 Mk 17 
and the HR 46 in all aeoemblies. 
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3" A.A. PROJECTILE 

IVIK.27 
earr4v-ed 



DATA 

OVERALL LEi;GTH 
With Noce Fuze 
Without Nose Fuze 

DIMETER OF BASE 

DISTANCE - RASE TO RAND 

WIDTH OP BAND 

DIAMETEV AT BOURRELET 

TYPE OF FILLING 

WEIGHT OP FILLING 

ATUGHT OP LOADED PROJECTILE 

CHARGE/WEIGHT RATIO 

CARTRIDGE CASE 

PRIMER 

TR,WER 

FIPLES WhiCH ZAAY BE Uagp 
IN PROJECTILE 

U. S . NAV 

3HAA 
PAIL 27 MON. 1,2,3,4 

1,55 in, 

1.00 in. 

219B in. 	 Itirg 73ID IN: 	31/50 

Cast T.N.T. 

.74 113■ 40 

 13,00 lbs. 

15,67% 

Mk 7 all Mods, Mk 9 Mad 0 

Mk 	Mk 14 Mod 1 

12.13 
a•l tn. 

2.90 in. 

Mk 4 

Nose: Mk 22 and Mods 1 through 5. (H.T.F.) 
Mk 30, Mode 1, 2 t  3 2  (PD,F,) 
Mk 51 all Mods. CM.T•rei 

Aualliar7 
Detonating 

Fine 
Mk 17 and Mode 
Mk 46 
Mk 54 Mod 0 

atakh45: 
(a) For method of marking and painting, see Intreducticria. 

(b) Thia projectile becomes 3 1  H.G. when the Mk 30 fuze is  auh-
stituted for the Kk 22. 

(c) The Mk 54 auxiliary deter ating fuze 10 replaoing the XX. 17 
and the Fk 46 in all assemblies. 
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MK. 31 MOD. I 
3" 4.4. PROJECTILE 



12.22 in. 
0.60 In. 

2.98 in. 

1.36 in. 

1.0. in 

2.965 in. 

Oast TNT 

0.54 lbs. 

12.90 lbs. 

4.1% 

Mk 7, Mk 9 

S. NAVY DATA 	 08111•1■1111Ew 

OVERALL UNION 
With Noes Fuze 
Without Noes Puce 

DIAHETER OF BABE 

DISTANCE - BABE TO BAND 

WIDTH OP BAND 

DIAMETER AT BOURRELET 

TYPE OF FILLING 

WEJGHT OF FILLING 

WEIGHT OF LOADED PROJECTILE 

CMARGVUEIGHT RATIO 

CARTRIDGE CA BE 

PRIMER 

TRACER 

FUZES 'cm KAY BE USED 
IN PROJECTILE 

3"A.A. 
MK. 31 MOD, I 

GUNS USED IV: 3 4/60 

Mk 14, Mk 14 Mod 1 

None' 

NODE Mk 45 mod. 12. (V.I.F.) 
mk za and. all Mods. (V.TaA) 

Alaxiliary 	Mk 44 Node 0 & 1. 
Detonating 

Fuze!, 

REMARKS: 

Thie projectile is opeciany cavitized to reoeive VT fuzee 
and their auxiliary detonating f4=ea. No other fuzes may be 
assembled in this projeotile. Since VT Luting is employed, 
no tracer is aseenbled in theprojosotile. Instead tha base 
of the projeotils le soli andand a special sheet steel be 
cover plate As welded en, .031 in. thick and 2.50 in. in diameter. 

(b) This projectile replaces the original Mk 31 Hod 0 whioh has 
been recalled from aervice uoa s  Tbe Hod 0 wao caltitizod to 
receive the V? fuze 11.% 4  Mod 11, whioh differed from the 
.god 12 by having a loneer at ea and has boon deolared uneerviee-
able. 

(6 The Mk 68 VT Luke io currently reiAaoing the Mk 45 Molt 12 In 
all assemblies. 

(d) For nethoft of marking and painting, see Introduction, 

(e) V.T. cavitation is indicated by a re band 1/2° midi) painted 
around the proje4tile 1/2 11  below the ftue. 
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13.07 in. 
9.32 ire, 

2.97 ln. 

1.8 tn. 

.70 in. 

208 in. 

- DATA 

OVERALL LE TS 
With NO40 nag 
nithout Nose Puma 

DIAMETER OF BASS 

DISTANUE - BASE TO BAND 

VIM OF ELAwn 

DIflomaR AT BoURRELET 

U. S. NAVY 
SILL 

IVI K.21, MODS. l,2,3 

WINS USED IN: 	3°I..0 

TYPE OF FILLING 	Bleak Powder 'prIxpeiling 
charge. Magnesium flare. 

WEIGHT OF PILLING 	ExpellIng charge is 1 um. Black Powder 

WEIGHT OP WAVED PROJEGTILE 	13.00 lbs. 

CBARGIE/WEIGHT RATIO 

CARTRIDUE S 	 3 Mods 2. and 3 

?PULER 	 Mk 14, EX 14 Hod 1 

TRACER 	 None 

FUZES WHICH ]MA'' BE USED 
IN PROJECTILIK NOS*2 Mk 22 and Urids I through 5. (X.T.F.) 

Ylk 51 and mil H041.8. (M-T-F.) 
HIE; 

(*) For Ostsils or construction of illuminating projeottlti o  sat 
Introduction. 

(b) For details nt marking end }matting, see Introduotion. 
(c) Illuminating contente Mk. 	are used with this projectile. 

See page  7.z.  tor illuetration or Mk 3 contents, 

- 



MK 22 
	 3" ILL. PROJECTILE 



	 -•=1=4%••••■ 	 

DATA 

   

 

U. S. NAVY 
3"ILL 

. rvIK .22, MODS, 1-5 
OVERALL LEAGTH 

With Nue. Fuze 
Without Noss Puna 

13.C7 in. 
g.,12 in. 

DIAMETER OF BA3E 	 2.V65 in. 

DISTANUS _BASE TO HAM 	1.0. in. 

WICTH OP SA N'D 	 .70 in. 

DIAMETER AT BOURRELET 	 2.'n in. 	[ 	USUI IN; 

WEIGHT DP LOADED FROJECTILE 	13,0D Ibm, 

CHARGE/WElaHT RATIO 

GARTRIDuE . apila 	 Mk 2 

PRIMER 	 la 10 Mod ci 

TRACER 	 None used 

FUZES, WhICR MAY BE USED 
IN PROJECTILE 	 Nemisi Mk 22 Mod,' 1 through B. (H,T.F.) 

KE 51 end sal Made. (M.T.F.) 
MARKS! 

(a)For detail' of oonatruotion of illumlnating propeotile j  wee 
Introduotion k  

(b)For dstsils of markihs and paintina* gee Introduction. 
(a) Mk a Illuminating Contents are used with thin projairrdle. Sao 

page 75 for illuatration of Elt 3 contents. 

ryn OF FILLIna 	Empalling charge is 
• blaok powder. Flare is magnaaium, 

%SIGHT OF FILLING 	Expal2ing charge la 3/8 oz. 

• 

- 57 - 



MK.24 
3" ILL. PROJECTILE 



- DATA 

 

S. NAVY 
SILL OVERALL LEAGTH 

411th No Fuze 
flithoot NOB' PILO 

13107 
MEI 

   

DIAMETER OF BASE 	 2:972 

DISTANCE -BASE TO BAND 	1180 

WIDTR OF BAND 	 170 

DIAM2TRN AT BOURRZLE7 	 2196 

TYPE OF FILIINO 	Black powder ozpelling 
oharga. Mkgnesium flare, 

WEIGHT OP FILLING 	Expollin& charge la 3/8 InZ. 

15-1UPIT OP LOADED PROJECTILE 	Xs , O4 lbs. 

CHARagoNSIONT RATIO 

CARTRIDGE CABS 	 Mk 	3-2, or 3-5 

MIER 	 Mk 14 Mk 14 M. 1 

TRACER 	 Nona 

WINS WED IN: 	V/50 

FUZES MhIOR SLAY BE wasp 
IN FROIECTILE 	 Mona:.  Mk 22 and Mods 1-5. (M.T.F.) 

Mk 61 and all Mods, (K.T.F„) 
REMARKS= 

(a) or details of construction of tilting projestIle, 
Intraductio4, 

sea 

Obi) For details or marldig and painting, sea Introduction, 

(a) the Mk 3 Illuminating 0Ontents are used in thisprojectile. 
see page 	for illustration of Mk 3 contents. 



cwr-WiattiTi5LL 

3" ILL. PROJECTILE 
MK 25 

50 - 



WM USED IN; 3 1 /50 

OVERALL LE4:QTE 
With Vona Plus 
	 la.o7 in, 

Yilithout. Name Fuze 
	

4.3$ tn. 

DIVAIER Or aA83 
	

2.ge2 in. 

DISTANCE - BASE TO BAND 
	

1,36 in, 

WIDTH OF BAND 
	

1,00 in, 

DIAmETEN AT BOURRELET 
	

2.98 in, 

Tar OF FILLIWO 	 Expelling oherge is 
blaok powder, Flare is magneistum. 

wrion OF FILLING 	Expelling cbarge is 3/e 02, 

WEIGHT OF LOADED PROJECTILE 	13,07 lbe. 

u ARGEATIOHT RATIO 

OARTRIDC,E CAS1 	 Mk 7 or tik 9 

PaimEA 	 Mk 14, .9k 14 Mod 1 

TRACER 	 None 

FUZE  W-A104 40.Y BE MED 
IN PROJECTILE 	 Mk 22 Mods 1 through 5, (M.T.F.) 

Mk 51 all Mods. (M.T.Fi) 
143MARKS$ 

(a) Lot numbers 9 through 98 of the Mark 22 mods a tr. 3 fuze are 
authorised tor use with 	25 end Mode projeotile in the 
Mk 21 and Mk 22 guns, 

(b) For details of construotion of illuminating projectile, see 
Introduction, 
Por data 	of marking and peintinG, see IntroduetJon, 

d) The M. 3 Illuminating Content' are used. in thin projeotile. 
Bee page 72 for illuatraIlon of !le 3 oontente, 

U.S. NAVY 
3"ILL. 

M K.25, MOD. 



MECHANICAL TIME 
FUZE MARK 2! 

EXPELLING CHARGE 
PYROTECHNIC MIX 

CENTER WIRE TUBE 
CENTER WIRE 

SWIVEL 

PYROTECHNIC CAN 
SPLIT WASHERS 

PARACHUTE 

ROTATING BAND 
LOWER SUPPORT 

CANNELURE, 

FELT PAD 

PARACHUTE 
SHROUDS 

THIMBLES 

LEAD GASKET 
SHEAR PIN 

MK 28 
3" ILL. PROJECTILE J 
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DATA IPPIM[■111=1111dir 

OVERALL LEJAHB 
With Noae FiLta 	 1.,..07 In. 
Without Nose Pins 	9.35 Ix. 

DIJWITER of? SASE 
	

2.955 in. 

DISTANC3 - BASE TO BAND 
	

1.a in. 

WIDTH OF RAND 	 .70 In. 

DIAMETER AT BOURRELET 
	

2.9 In. 

U.S . N ► V 

el Li.. 
MK.28, MOD.' 

Got usim iwt 	3 1/2.-5. 

TYPE OP FILLI)4 	Elvilling chars* 
blspic powdar. Floral is magnesium.. 

wITuAT OF PXLLIXO 	EXyalling ohArge  

is 

la Ma oz. 

ar Mid 

WEIGHT OF LIDA= PROMTILE 

CHARGE WEIGHT RATIO 

OARTRIDUR OAZA 

PRIMER 

TRACER 

FULLS WhICH MAY BE USED 
IN PROSSOTILE 22 Woall 1 thrvugh 5. (M.T.F.) 

61 all Podia (M.P.) 

13.0O lbs. 

Mk 2 

Mk 10 Mod 0 

Nona used 

REILARICS 
(w) 

( b ) 
(0) 

For details of 
Introduction. 
For detail,' of 
The Mk 4 Mod 3 

construction of illuminatIng projegtile, see 

maLrlitag and painting, nee Introduction. 
Illuminating Contentn are tin s& in thta prOjec'ti16 



MK.16 
4" SPEC. COM. PROJECTILE 



U.S. NAVY 

SPEC. COM 
DATA 

OVEEALL LzNclipti 
With Cap & Windshield 	17.60 in 
Without Cop & Windshield 11.42 In, 

DI ABC 	OF BASE 

DISTANCE - EASE TO BAND 

WIDTH OF BAND 

DIAMETER AT,BOURRELET 

TYPE OF FILLING 

MK.16, MODS. 1,2 
3.96 in, 

2,26 in, 

1 4 65 in, 

3,865 in. GUNS UBEn IN: 4 1 /50 

Explosive D. 

WEIGHT OF FILLINO 	 1,16 lbA, 

'6E1 	OF Lag= PROJECTILE 	33.00 lbo. 

C,fiAliajWSIGHT RATIO 	 3,03% 

CARTRIDGE CASE 	 Mk 2 Mod 1 or Mk 2 Mod. 4 

2B1MER 	 Inc 13 and. Mndst 

TRACEn 

FUZES WHICH MAY BE USED 
IW PROJECTILE 	 9Aam: Mk 36 Mods. 0 & 1. 05.D.F. 

ttk. 20 Mods. 1 & 2. (B.D.r.) 
nlilAIRRS! 

(a) The Mk 36 fuze in the preferred assembly and ia repIaoLag the 
Mk 20. 

(b) For details of eap and, windshield construction, see Introduction. 

(n) This projectile is specially strengthened for extra armor piercing 
qualities. 

(d) For Aethod of marking and painttng, sea Introdvotlon. 

'(k 4. 



4" COM. PROJECTILE 
MK 6 



DATA 

LENGTF 

DIAMETER OF BASE 

OE BASE TO BAND 

WIDTE OF BAND 

DIAMETER AT BOTREELET 

TICE OF nualla W-Ack powder eg T.B,T, 

15,8 Ln, 

3+96 in. 

2,g0 in, 

1,02 in, 

3,965 in, 

U.S . NAVY 

4"COM 
MK.6, M00.6 

GUNS USED IN: 40/60 

wnGt5IT 0P FILLING 	 lbs, 

WEIGHT 0? LOADED PROSECTILE 33,0 11 d. 

O ARGE/WEIGHT RATIO 

QARTRIDDE CASE 

PRIMER 

2111L 

FUZES WHICH MAY 3E USED 
IN PROJECTILE 

REmARKS: 

4,2% 

Mk 2 or Mk 2 Mod 3 

Mk 13 &net Mode. 

tritagral 

B&W Mk 10 Mod 4 

(al This round may be iseued 151. P or HL 

▪  

T wlth tracer H 5 Food 
and adapter for target pxaotioe. 

.b) Por Method of marking And palnting, 800 introduetiOn. 

L 	 
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U.S . NAVY 

4" COM 
DATA 

OVERALL LENOT14 15.00 111. 

DIAMETEN OF BASE 3,96 In 

DISTANCR - BASE TO BAN]) 2,75 1n. 

WIDTH OF BAND 1.55 in, 

MARL-TER Jai BOUREELET 	 5.965 in. 

Tin OF PILLING 	Black powder and TNT 

. 	 9 WEIGHT OP Faun 	 1.3 	16a. 

WEIGHT OP LOADED PROJECTILE 	3..0 	/bee 

CEARO.n/WEIGHT RATIO 	 4.21 C 

micro. a MO D5.1,2,3 

GUNS USED IN 	0/50 

cAluRzzGE CASE 	 Mk 2 or Mk 2 Mnd 3 

PRIMER 	 Mk la and M. 

'MAGEE 	 Integral in fuze 

FUZES WU1CH MAY 3E USED 
IN PROJZOTILE 	 Bauer: M 10 Mod 4 

RFMARES: 
(a) FO-P target prant100, WA' round /a aloo lesued 8L & P or 

EL & T with adapter and Mk 45 Mod 1 tracer. 

(b) For meth Od of marking and painting, nee Introduction. 
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DA-TA 

OVERALL LEiZOTE 
With Hobe FUze 
	

16,00 in. 
Without Nose Fur, 
	14.28 in. 

DIALWER 1,1F 2ASE 	 3,96 in. 

DISTANCE - BASE TO SAND 	2.25 in. 

WIDTH OF BAND 	 1,85 in. 

U. S. NAVY 

4" HC 
MK.15,M00.1 

DIAMETER AT BOURRELET 	 3.085 In. 	GUNS USED IN: 	4 11/50 

TYPE OP FILLING 	 Bxploisive D 

WEIGHT OF FILLING 	 2.71 Ma, 

WEIGHT OF LOADED PROJECTILE 	33,00 lbe, 

CHABGE/WEIGET RATIO 	 8,21% 

CARTRIDGE CASE 	 Mk 2 Mode 1 & 4 

PRIMER 	 Mk 13 and all ]lode. 

TRACER 	 Mk 4 o1 Mk 9 

FUZESVILICH MAT BE USED 
IN PRIOJECTILE: 

RDIARKS:  

Base; Mk 31 or Mk 28 (B.D.F.) 
Nose: Mk 30 Mods 1, 2, 3 (F.D.F.) 

Mk 22 Mode 1 - 5 (R.T.F.) 
Steel nose plug 
Mk.51 and .11 Mods. (H.T.F•) 

Auxiliary 
Detonating Mk 17 or Mk 46 

Fuze 	MX 54 Mod 0 

(a) Tioe Mk 31 fuze is preferred for this projectile but until it 
IA in field service the Mk 28 is being used. 

(b) With the Mk 28 fuze the Mk 9 tracer is used. la 4 tracer will 
be used with the ilk 31 fuxe. 

(e) The 4 11 /50 X-2 and EX 2-1 aro identical to Mk 15 projacti1e 
except they are one pound heavier, Approximately 18,000 of 
the ,3),L projettiles have been manufactured anti issued. 

d) For method of marking and painting projectile, sea Introduction.. 
et) The Mk 54 auxiliary detonating fume le replacing the ra 17 and 

the Mc 46 fuzee in all aciat.Lnblies. 



m.T.F. lik 1a, 5O, 

PYROTECHNIC 

CENTER WIRE 

C ENTER V 
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MK.14 
4" ILL. PROJECTILE 



DA-TA 

OVERALL LEAGTE 
With No Fuze 
flithout Hose Fuze 

U. S. NAVY 

trILL 
M K.I4, TvIOD.1-6 

113.40 in 
ln. 

D1LIETER OF BASE 

DISTANCE . BASE TO RAND,  

WIDTH OF BAND 

LIAKFTSB tT BOURMIET 	 3,ge5 ln. GUNS UZED IN: 	4 6 /50 

TYPE OF FILLING 	Expelling thOrge 10 
black pOliegAra 'Flare la magnesium, 

WEION7 OP FILLING 	cpsll g emerge 15 1,00.0z* 

WEIOn OP LOADED 15130;ECTILE 

QHMIGE/WEZGET RATIO 

CARTRIDGE. pAa5 

PRIMER 

TNAGEN 

FUZES WhICH AiLY BE USED 
IN 	O.T2,0710 	 N.It 1S Mode 2 5, & 4. (E.T,F.) 

Mk 50 all Hods. (M.T.F.) - (aloe note) 
RitiARKS!.. 	 Mt 	moa 0. tm.T.F.) 

( ■ ) For details of bonstruotion of illumjmating projectile, aoe 
Introduction, 

05) For detella of mar]41ELS end painting, aaa Introduipticn, 
( .0) The Xk la fuze may be uaed ire allApdA of tbie pr,o_leotile; the 

Mk 50 and Uk 55 fulea _are 100 only in The Mo.. 6 projectile 
(I) Mk 3 Illuminating Content's are used 1i proledtlaels Hods 1 = 5; 

the Mk 4 Xod 4 Illuminating Contents a.re used in the Hod 
projeotIla. 

34.6& lbs. 

M1 2 Mods 1 And 4 

xiE 13 ana all Mode. 

None 

- r'1,3 
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OVERALL LENGTE 	 20,7 In, 

DI,PdaTZIR OF 811,3n 	 4,985 in. 

DISTANCE -

p 

 BABS TO BAND 	2,43 id '  

WIDTH OF AND 	 2.25 in 

DIAMETER 4.T BOURRELET 	4,985 in, 

TYPE OF FILLING 	 Explosivo D 

1E10E7 OF FILLING- 	 2,0.4 lbs. 

WEIGHT OF LOADED PROJECTILE 	55.1a lta. 

CHAROWWEIGHT RATIO 	 3.89% 

CARTRIDGE CASE 	 Mic 5 

PRIMER 	 N:k 15 and 

TFACER 	 iii5c 9 

U.S. NAVY 

61  SPEC. COM 
K. 313 MOD. 1-3 

am; USED IN: 	5 11/35 

DATA gaMfliZ2=PF 

all Modal. 

FUZES MICE M4Y BE USED 
IN FROJECTILI 	 Bases his 20 and all Mode.. (B.D.F.) 

3711,L2ARKS: 
(a) For mathOd a marking and paintftlg, Sea Introduction, 
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DATA 

OYIRALL LENOTE 
Without Windohield 

DIAMETER OF BASE 

DISTANCE - BASE TO BAND 

WIDTH OF BAND 

DIAKETER AT BOURRELET 

TYPE OF Minn 

waoxr OF FILLING 

WEIGHT OP LOADED PROJECTILE 

011Alta/WEIGHT RATIO 

CARTRIEGE CASE 

PRIIER 

TRACER 

FUZES MUCH 1A4Y BE USED 
IN PROJECTILE 

R.LNARK5: 

•ademmnisgai...1 U.S. NAVY 	1 

26.0 in. 
15. J505 in. 5" SPEC. COM. 4.Z6 in. 

5.75 tn. 

2.25 in. 

4.985 in. 

!Explosive D 

2,14 115s, 

90 Ms, 

a.os% 
Mk 

Mk 13 and all Hods, 

Mk 5 (probably) 

Base; Mk, 54 1 o4 0. (B.D.F.) 

MOD.O SI I 

Guns Used In: 5V54 

(a) The Mk 9 tracer may possibly be used in thie projectile, 
although the Mk 5 is the pre:erred assembly. 

(b) For method Df marking and painting ;  see Introduction. 
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5" SPEC. COM. PROJECTILE 



DATA dillIMPPMEMBEL U.S. NAVY 
OVERALL LENGTH 
With
Without Cap 	 12.485 In. 	" SPEC. COM. Cap 	 20,70 in. 

DIAXETER OF BASE 	 4.9e5 in. 

DISTANCE - BASE TO BAND 	2.43 in. 	 AMC. 46 MODS. I a2 
WIDTH OF BAND 	 2,25 in. 

D1AMETKR OF BOUPRELET 	4.965 in. 

TYPE OF FILLING 	 Explosive D 	GuNa USED IN: 5 1/38 

WEIGHT OF FILLING 	 2.04 Lail. 

WEIGHT OF LOADED PRWECTILE 55.18 lbs. 

CHARGE/WEIGHT RATIO 	 3.69% 

CARTRIDGE CASE 	 Mk 5 

PRIMER 	 Inc L3 and all Mode 

TRACER 	 }4k. 9 

FUZES WHICH MAY BE USED 	Base: Mk 20 Mode 0 - 2. (B.D.F.) 
IX PROJTOTTLE 

REMARX B: 

(a) For method of marking and painting, see Introductlon. 



5"COM. PROJECTILE 
MK.15 	1 



U.S . NAVY 

5"COM 
DATA 
	

"41111,11111MIMEEP 

OVERALL LENGTIE 
	

17,0 in. 

MAMETRR 012  M53 
	

4.90 in. 

DISTANCE - BABE TO SAND 
	

046 tn. 

WIDTH OF BAND 
	

1.47 in. 

DIAILIMER IT BOURRELET 
	

in. 

TYPE OF FILLING 	Black powder a44 TNT 

WRIGHT OF FILLING 	 1.70 11;15, 

WEIGHT OF LOADED PROJECTILE 	50,0 Ibis, 

CHARGEPIEIGHT RATIO 	 .6.4413 

CARTRIDGE CASE 	 B*g sack 

PRIMER 	 Mk 15 Mod 1 

TRACER 	 Ittexral in t1. 

M K.15, M01112,14 

SUNG UnD ZR: 61/50 regl 
V0/51 beg 
VI/ 61 can, 

FUZES 1lili DE MAY BE 10SED 
IX PROMITLE 	 Bias: Mk 10 Nod 4, iB.I.F,) 

RSEARKS: 
(a) When wed In the 5V51 cage gun cartridge cane Mk 3 and 

primer Mk 13 and all wide are employed- 

3) The Mk 10 Mod 9 fuze may be use& if the Mk 10 Rod 4 im 
unavallatile. 

(0) Ulm Hot 14 projectile may be lamed ThL & F or Et, & T with 
adapter and tracer Mk 3 Mud 1 for target pract1.0e4 

(d) Tor method of marking and painting, see Lmtroduction. 

- 
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wearistisinsoffea.— DATA 

OVERALL. LEND ,`R 
With Cap & Windahield 	20.7 in. 
Without Cap & Windshield 13.6 in. 

U.S. NAVY 

5 H COM 
DIAMETER OF BASE 

DISTANCE - EASE TO ELAND 

WIDTH OF BAND 

.DIATIETER AT .BOURRELET 

rifFE .OF FILLING 

WEIGHT OF fraanz 

WEJOHT Li LOAD= PROJECTILE 

CHARGE/WEIGHT RATIO 

OARTRIDGE CASE 

PRI MO;t 

TRACER 

FUZES WHICH MAY BE USED 
IN PROJ.KTILE 

4.973 in. 	MK.32 MOD .1-4 
2.43 in. 

2.25 in. 

4.965 in. 	GUNS USED IN 	5 1138 

FA-plosive D 

2.58 1os. 

54,00 lb.! 

6.0 

Ilk 5 

Mk 13 and all 'Mode, 

!f5t 9 

Ease: Mk 20 anl. all Mode. (B.D.F.) 

s) For raetlicki of marking an 01 paintirLF,. see Introduction. 

(b) For details of cap and windahislrl construction. sae Intro-
duotion. 
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5 11  H.C. PROJECTILE 

MK.39 
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DATA 
OVERALL UNGTH 

With Noce Fuze 	 17.0 in. 
Without None  Fuze 	 13.18 In. 

DIAMETER OF BASE 	 4,985 In. 

DISTANCE -.BASE TO BAND 	1,15 in, 

WIDTA OF SAND 	 2,0 in. 

DIAMETER AT BOUAH!IET 	 4.98.5 111. 

TYPE OF FILLING 	 Explosive D 

WEIGHT OF FILLING 	 3,65 1b a, 

EI51-17 or LOADED FRUEOTILS 	50.0 
CHARGE/WEIGAT RATIO 	 7.05 

CARTRIDGE CASE 	 Bap. Gun 

PRIMER 	 Yk 15 Iliad 1 

TRACER 	 Kk 5 Mod 1 

Funs wHIcH KAI BE um 
IS PROJECTILE 

U.S. NAVY 

5 11 1-1C 
M K.39, MOD.1,2 

1111 5 1.15ED 	.5"/51 
(bac or case owls) 

Dane: Mk 28 and Eoda. (3.D.F.) 

Noise: Mk 29 Modal 2 .11 3. %D.P.) 
Ek le mode 2,.%eg 4 ((.T.F.) 
Vk 50 and all nada. (M.T.F.) 
Ek 63 r=od O. (X.T.F.) 
Steel Epee Pluc 

	

Auxin trey 	Mk 1? ana. 

	

Detomting 	Kk 46 Mod 0 
Puze: Mk 64 Mode 0 & 1 

(a) Only a vary few 5 4 /51 guno are in service in the fleet. 

(h) When employed In the 5u/51 case pm, virtridre wise :-:11 3 and 
rprIxer :!X 13 and all !:oda are uaed. 

(c) The Xit 54 auxiliary detormtinp. fuze is ren.lnein:i! the 	17 an; 
la 46 in all asseoUlea. 

(d) For metllod of marking and paintinc see introducton. 
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DATA 	 U . N AV Y 

OVERALL LEnTE 
Without Nose Fuze 

DIAMETZE OF BASE 

26.0 in. 
82.25 in. 
4.26 in. 5" H.C. 

   

3.75 in. 

ap la, 	 MK.41 MO D.0 

4.985 in. 

Explosive D 

7.69 lbs. 	Our Used In: 6 1./.54 

70 lbe, 

10. S4% 

Mk & 

Zia 13. and all. Mode. 

Mk 9 (probably) 

Be:as 	MIc 28 and all Moils. (Bina*, 

Nose: MR 25 Mod 1. (M.T.F.) 
Mk .30 Mode 2 & 	(P,D.F.) 
Mk 69 Mod 0. (V.T.F.) 

Dissuas SAaE TO BAND 

WIDTH OP BAND 

DIAMETER AT BOURHELET 

TYPE 0? FILLING 

WEIGHT OF FILLING 

WEIGHT OF LOADED PROJECTILE 

CEAR0E/WEIGHT RATIO 

GA] TRLOGE CASE 

?MIER 

TRACER 

FU Z56 WHIGS 1441 DE kraal.. 
IN PROJEMILE 

Auxiliary Mk 43 Mod 1. 
Detonating Mk 44 Mods 0 & 1. 

FuEe: 

RE:4ARKS: 

CO The Plk 5 trater may be used in this projectile, although the 
Hk 9 le the preferred aeoembly. 

(b) When the Mk 59 V.T. Ame la eppilued, the projectile adapter 
is removed, and no base fuze or tracer le employed, The base 
Is olosed by a gae-ohecked bast fuze plug. 

(o) For method of marking and painting, see Introduction. 

(d) When the 	59 VT fuze Le lased in this projeotlle, the Mk 44 
auxiliary detonatin ruze la used instead Dr the nk 43. With 
all ether types of noes ruzinG, the 2.r.k 43 auxiliary detonator 
is employed, 

(e) V.T. fuzing, when used, is Imfticated by a 1/2' red band 
painted around the projectile 1/2 :  below the protective 
enIpping cap. 

-a7 



N, 
k 

VA.& COM•PROJECT1LE 

MK.28 



g0.70 in 
16..945 in. 

4,973 in. 

2,43 In, 

2.0 

4.y$$ in. 

Zxploeiva D 

7,33 lbo. 

61.7 lbe, 

14,0% 

4 

Mk la and all 

None 

- DATA 

OVERALL Li!..MTH 
With Nona F1126 

Without Nose Fuze 

DIAJ&EIFA OP ASE 

DISTANCE . EA $E TO BAND 

WIDTH OF BAND 

DIAMETER AT BOURRELET 

TYPE OF FILLING 

WEIGHT OF FILLING 

WEIGHT OF LOADED PROJECTILE 

CEARGE/WE1GHT RATIO 

CARTRIDGE 0k8E 

PRIER 

TRACER 

FUZES Will1CH FLAY BE MED 
IN FRoJECTILE 

U. 5. NAVY 

5"A.A. COM. 
MK.213 

MOD. 9 

GUNS USED 1N: - 5"/25 

Noes: Hk 32 all Ends. 
Mk 40 all Enda. (V.T.F. 

Auzillary 
Detonating 

Fume; Mk 1? and Karla 
Mk 48 Mod 0 
Mk 84 Mod 0 

RiltARES: 

(50 This projectile 10. fuze& with V.T. fuzes only. 

(b) The projectile adapter in removed, and a gas—checked base plug 
is innerted. No tracer or base fuze is uged with thin pro, eotlle. 

() The Mk 40 fume and Mods is currently replacing the Mk .S2 and Modo 
in all aesemblies. 

(d) The Mk 54 auxiliary detonating fuze in replacing the Mk 1? and Mk 45 
fuzee in all aosembline. 

(e) This rouzu 10. ales Wowed BL & P or EL & T with the Mk 5 tracer and 
adapter (Or a out oft mk 15 fze) for target practise. 

(r) For method of marking and painting, see Introduction. V.T. fuzing, 
is indicated by a 1/2' red band located 1/2.1  below the fuze. 
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MK.31 

L 	5"A A
*
COM. PROJECTILE 

- 90 Am. 
	 II 



. S. NAVY 

EIXIETER OF BA5E 

DISTANCE - BASE TO BAND 

w1LTH OF AliTEI 

DI AMER . .T BOURR MET 

TYPE OF FILLING 

WEIGHT OF FILLING 

WEIGRT 4J12  LOADED PHOJEGTILS 

C un liGIOVIMOkal Rim 0 

CARTRIDGE CASE 

FRIMM 

TRACER 

FU2E8 wnica MAY BE USED 
IN PROJECTILE 

4,9.7 $4. 

2.4 iii, 

2.25 in. 

4.'385 in. 

Explosive D 

7.25 lbs. 

55.12 lbs. 

13.33% 

Ilk 5 

Mk 13 and all Mode. 

None 

Nose: Mk 32 and all Mode. (V.T.F1 
Mk 40 and all Mode, (V.T.F. 
Kit 53 and all Made. (V.T.F.) 

DATA 

OVERALL LENGTH 
With Nose Fuze 
	

20.7 in. 
Without Nose Fuze 
	

16.825 in. 5" A. A. COM. 
1I 31 

MODS.I THRUM 

GUNS USED IN: 5 1 /38 

Auxiliary 
Detonating Eli 17 and all Mode. 

Fuze: Mk 44 Mod 0 & 1. 
Ek 46 Mod 0. 
Mk 54 Mod 0 & 1. 

REMARKS : 

(a) The Mk 31 projectile was originally designed to reoelve the 
Mk 13 base fuze, which to now obsolete, The projectile will 
now be found fitted only with V.T. fuzes and a plug in the 
base. 

(b) The Mk 40 fuze is replacing the Mk V and made, With these 
fuzes, the projectile adapter will be removed, and the Mk $4 
auxiliary detonating fuze will be employed, replacing the 
previously teed 14k 17 and Mk 48 fuzes. 

(c) When the Mk 53 V.T. fuze 
be removed and theMk 44 

is used, the projectile adapter will 
auxiliary detonating fuze employed, 

(d) Thie projectile is also 
and 14k 6 tracer (or out 
practice. 

(e) For method or marking and painting, see Introduction. V.T. 
fuzing in indicated by a 1/2' red bsna painted .round the 
projectile 1/2 1  below The raze protective cap. 

Issued EL & P or 131., & T with adapter 
off ra. la be fuze) for target 



MK.34 
L  5" A.A. COM. PROJECTILE 



DA-TA 

OVER UL 14.8e1G-TH 
With Noma Fume 
Without Nose Fuze 

DILIETER OF BASE 

DISTANCE -.. RASE To HAND 

WIDTH OF BAND 

DIAMMR AT BOURRELET 

TYPE OF FILLING 

WEIGHT OP FILLING 

WIUGET OP 'LOA= PROJECTILE 

CHAROOMLOHT RATIO 

CARTRIDGE CASE.. 

?RIMER 

TRACER 

Piraa W14IG21. JULY BE USW 
IN FRO.TECTILE $ 

U. Si NAVY 

5"A.A. COM. 
MK.34 

MOD 10 

GUNS USZD IN: 	5 5/n 

20.7 in. 
172 in, 

4,g7 tn. 

2.45 . ita 

2f25. 

4.985 in. 

Skplosive'D 

7.25 lbs ■  

55.18 lbs. 

13,351% 

Mk 5 

Mk 13 and all 

Mk 9 

Bagel Mk 28 and all Mm4s. (19.D.F.) 

RELARE8: 

Nose; 

Auxilxary 
Detonating 

Fuze: 

11k la 
14k 50 
Mc 2P 
H% D2 
Mk 40 
Mk 83 
1.11 17 
Mk 46 
Hk 54 

[ode. 2, 	3, 	& 4, 
Rods I) — 4. 	(M.T.F.) 
Mode 2 & 3. 	(F.D.F.) 
and all Moda, 
and all Mods, 
Mod 0, 	(M.T.F.) 
and all Mode. 
Mod 
Mode 0 A. 1. 

(m.T.r,, 

(V.T,F. 

Vale projectile consists of a Mk 31 Yood l projectile 
modified to receive a Mk. 28 age fuze. 

The Mk 54 auxillaxy detonating fuze 1g replacing the Mk 17 
and Mk 46 fuzes Ift all aeeembliee. 

(c) The Mk 40 V.T. fuze and its Yado are replacing the Mk 32 and 
Mods. When theme tutee are used in this projectile, no base' 
fuze or tracer le employea. The projectile acIapter 14 remcVeli, 
and a gao-checked fuze hole plug 10 fitted Ln the baoe, 

(d) For method of marking ATIA painting, ice Introduction. V.T. 
niziag ia Indicated by a 1/0 red band painted around the 
projectile 1/2" 'below the protective. ehi-oping cap. 



Zigeligpswayiewl, 

511A.A. COM. PROJECTILE 

MK.35 
- 94 - 

'39t14. CPRAIUS8 fif. 
"D"1-,11., tes.otri.to 

-081 AUX Da AMA 
214. 1 	TOW 

ricr.: 193.C.43 

144%, 12 Ahr! 



U. S. NAVY 

5"A.A. COM, 
DATA 

OVERALL LEAGTH 
With Noise FUze 	 .20.70 in. 
Wtthout Noma Fuze 	17.225 in. 

DIAMETER OF 3A SE 	 4.974 in, 

DISTANCE - BASE TO BAND 	2,43 in. 

MOTH OF ,,L.ND 	 2 ■ 25 in, 

DIAMETER AT BOVRRELET 	 4.986 in. 

TYPE OF FILLING 	 EXplOslve D 

WEIGHT OP FILLING 	 7.25 lbe. 

WEIGTIT OF LOA= PROJECTILE 55118 lba, 

CHARGE/T RATIO 	 13,1 % 

CARTRIDGE CASE. 	 Nk 6 

PRIMER 	 1.1E 13 and all Mods. 

TRAcER 	 11114 

MK,35 
MODS. I TWILL 12 

GUMS um IN: 	5 11/B(cAgia) 
5N/51 (bag) 

FUZES WhICH MAY BE U. 
IN PROJECTILE Base: Mk 28 and all Mods. (S.D.F.) 

None: Mk 18 Mode a, 3, & 4. (M.T.F.) 
Mk 50 and all Fonds. (M.T.F.) 

61 Moll 0. (M.T.F.1 - (see note) 
Mk es Mate 2 1 5. (P.D.F.) 
Mk 32 end all Hods. (Y.T.F.) 
Mk 40 anii all Mode. cir.T.F.1 
Mk 53 awl all MOda. (v,T.r. 
Mk 63 hod O. M ira.) 

Ainillary Mk 17 end all Xoda. 

	

DEtonatiftg 	Mk 44 MitutO 0 ed 1 

	

Fure 	Mt 405 Mott 0 
Mk 84 Mods 0 & 

(a) The Mk 40 fuze is replacing the Mk 32 when teed in the 5'/38 
gun. With the 5 1/51 bag gun, hawelrer, fuze Nk 3Z Mod 40, rather 
than the Mk 40 fuze, is employed. When these futea are used, the 
propeotile adapter is removed !  a gas-checked base fuze plug (with 
no tracer) is fitted into the base, and the Mk 54 auxiliary det-
onating fuze ie employed. 

(b) When the Mk 63 V. T. Sure 10 used, tha base is fitted with a gae-
checked be fuze plug (with no tracer), the projectile Adapter 
ie removed, and the Mk 44 Auxiliary detonating 'fuze is employed. 

(0 The Mk. 54 auxiliary detonating fuze ie replacing the Mk 17 and 
YA 40 fuzes in all aseemblies. 

(a) With the 1200 fle I.F. reduced charge for the 5m/38 gun f  fazes 
Mk 61 sad Mk 29 Modi 2 and 3 with the MX $1 auxiliary detonating 
fuze will be employed. 

(e) All Mode of this projectile t  except Mod 6, may be iseued 1211. 
or FL. d T with the Mk 9 trader and adapter for target practice. 

(t) When these pro, eetilas ar6 amid in the 5 4 /51 bag gun, the Yk 15 
Noll 1 primer le Udei, 

(g) For methoa of marking and painting, see Introduotion. A 1/2m 'red 
band minted 1/2° below the protective cap indictee V.T. 



5" A.A. COM. PROJECTILE 

MK.36 



DATA 	 Elmemem- U_ S. NAVY 	I 

511A. A. C. 
MK, 36 MODS. 1 1 23 14 

20.70 11. 
17.225 in. 

OvERALL LL1GTH 
With Nose Fuze 
Without Nose F11245 

DIAMETER OF BASE 

DX5VAUCE - BASE TO HAND 

WIDTH OF RAND 

DIAMETER AT BOTIRRELET 

TYPE OF FILLING 

WEIOET OF FILLING 

WEIGHT OF LOA D2 PROJECTILE 

CHARGEMIGIV RATIO 

CARTRIDGE CASE 

PRINER 

TRACEF 

PULES WmICH tail BE USED 
IN EROJECTILS 

40373. in, 

2.43 in.. 

2.00 in. 

4.1;05 14. 

Explosive D 

7.25 lbe. 

53.85 lba, 

13.5 % 

Mk 4, Kk 4 Eod 2 

Mk 13 and all Mods. 

GUNS um II% 	5 11/25 

Base: xx 2 and all Mods. (B.E.F.) 

Noes: Mk la Mode 2, 3 1  & 4. (M.T.F.) 
".k 50 and all Mode. (M.T.F.) 

2 moas 1 2, & 3. (P,D.F,) 
Mk -32 and all V. 
Mk 40 and all 'Hods. (V.T.F. 

53 and all Mods. (V.T.F. 
MX 65 Mod O.  (E.T.F.) 

Auxatery Mk 17 and all Mods. 
Detonating 103c 46 Nod 0. 

Fuze= Mk 44 Mad 0 & 1. 
64 Mod 0. 

REMARKS : 

(a) When the V.T. fuzes are used., the pro,,sotile adapter la 
removed, and a gas-ohecked lmse fuze plug (with no tracer) 
is fitted into the base, 

(b). V.T. fuzes are authorized for use in Mods 2 - 4 only of this 
projectile. 

(o) The 	54 auxiliary detonating fuze in replacing this Mk 17 
and the nE 46 fuzee. The Ek 44 auxiliary' detonating fuze iB 

used only in eons  unction with the Mk 53 V.T. fuze. 

(a) All Mods of the Mk 36 projectile are authorized for use with 
A.F. steel nose oape and designated am "H.C." projeotilen. 

(e) All rods or the Mk 36 projectile may oleo be issued L A F 
or B L & T with the Mk 9 tracer and adapter for target 
practice. 

(r) Vizir metho cr marAlnE and 7aintinr see Introduction. V.T. 
fuzLni2 is indicated by n 1/IVI  red band loop spa1/2 1  below the 
nose fuze. 



5" ILL. PROJECTILE 
MK.25 



19.975 In. 
15.865 in. 

4.945 in. 

2.43 in. 

2.0 in. 

4.985 in. 

Black powder 
expelling charre .; 
magnesium Clare, 

DATA 
OVERALL LENGTH 

With Nose Fuze 
Without Nose Fuze 

DIAMETER OF BASE 

DISTANCE - BASE TO SAID 

WIDTH OF BARD 

DIAMETER AT BOURRELET 

TYPE OF FILLING 

WEIGHT OF FILLING 

WEIGHT OF LOADED 
PROJECTILE 

CHARGE/WEIGT RATIO 

CARTRIDGE CASE 

PRICER 

TRACER 

FUZES »RICH MAY BE USED 
IN PROJECTILE 

RE ARKS: 

NAVY 

511111., 
M K.25 

a•MODS.1,3,4,5,6 

b. 	D. 2 
OMB U5iD 	(a)5 0 /51 (bac 

or case) 
(15)5 4/25 (case) 

2.5 oz. black powder. 

54.5 lbs. 

la) Mk 3. 
Lb) 13t 4, Mk 4 Ilod 3. 

Mk 13 and all Rada. 

None 

Noss: MX 18 Hods 2,3_,& 4. W.T.F.) 
Mk 50 and all Mods. (H.T.F./ 
ta 63 Mod 0. (11..T.F.) 

(a) The ::old 2 projectile, used in the 5' 1,25 gun, is identical to 
the !:od 1, except for modification of the rotating band. 

(b) Uhen the projectiles are used in the 5m/51 bag gun, the 
MX 15 Mod 1 primer is used, and the Mk 50 and Mk 53 fuzes may 
be employed. 

(o) Uee of the Ek 50 and rk 63 fuzes is not authorized with rounds 
used in the 5'/25 and 5 11/51 case guns. 

(d) For detS110 Of construction of IllwAnatIng Projectiles, see 
Introduction. 

(e) The :!k 3 Illuminating Contents are used with projectiles 
•oda 1 th..r. 4; projectiles rods 5 & 8 are aseembled with 
contents Mk 4 Eod 5 when used in the 5m/51 bag gun, contents 
Mk 3 when used in the 5V51 case gun. Mk . 3 IlluminatinE 
Contents are illustrated on page 211; Mk 4 Mod 5 contents, on 
pale 	 

(f) For details of marking and painting, see Introduction. 



5" ILL. PROJECTILE 

MK.27 



U. S. NAVY 

VIILL 
M K. 27, MODS1-10 

DATA 

OVERALL LEJGTH 
With Nose Fuze 	 20.0 in, 
Without No Fuze 	15.8 in. 

DIAL EA QF 2ASE 
	 4.95e in. 

DISTANCE - EASE To SAND 
	

1.93 in. 

WIDTH OF 'HAND 	 2.00 in. 

DIAMETER AT BOURRELET 	 4.906 in. 	GUNS USED IN: 	5V25 

TWE OF FILLING 	Expelling charge is 
bIaok powder. Flare is magnesium. 

wt/OHT OF FILLING 	Expelling charge is 2.5 oz. 

WEIGHT OF LOADED PROJECTILE 	55.55 lbs. - Mode 1 - 4 
54.50 lbe. 	Mods 5 - 10 

GI:LARGE/WEIGHT RATIO 

cARTRLIWE CASE 	 Mk 4, Mk 4 Mod 2 

PRIMER 	 F 13 and all Hods. 

TRAGER 	 None 

FU 4ES WHICH MAY BE USED 	Mk 63 Mod 0. (H.?.F.) 
IN FRO 	TILE 	Nose: Mk 18 Rods 2, 	4. (M.T.F.i 

Mk 50 and all Mode. (M.T.F. 
Ral,ARK.St 

(a) Hods 1, 2, 3. 4 have a band diameter of 5.10" and Mods 5, 6 7  7, 
a, 9, and 10 have a band diameter of 5.12 1 . 

(b) For detail's of Oonstruotion of illuminating projectile. see 
Introduction. 

(o) For detaila of marking and painting, ees Introduction. 
(d) The Mk 4 Mod 5 Illuminating Contents are used in thia projectile. 

For illuatration of Mk 4 Hod 5 contents, see pare la. 



MECHANICAL  TIME 
FUZE MARK is 

EXPELLING CHARGE 

PAPER DISC 
BAFFLE PLATE 
FELT DISCS 

PYROTECHNIC MIX 
CENTER WIRE 

CENTER WIRE TUBE 

SWIVEL 
SPLIT WASHERS 

PARACHUTE 

LOWER SUPPORT 
PARACHUTE 

SHROUDS 

PARACHUTE 
RETAINER SPRING 

MIST PIN 
BASE PLUG 

UPPER SUPPORT 

PYROTECHNIC CAN 

ROTATING BAND 
THIMBLES 

LEAD GASKET 

FELT PAD 

id I 

M K. 30 
5" LL PROJECTILE 



DATA 	 jimmme 

OVERALL LZ14GTE 
Mith Nose maize 	 20,0 in. 
Without Nose Fuze 

	
15,8 in. 

DIAIERTER OF BASE 
	

4,908 in, 

jarsTANCE, RASE TO BAND 
	

2,43 in, 

WIDTH OF BAND 
	

2,25 in. 

DIAMETER AT nouRRELP1 
	

4.98 in, 

u.s.NAvy 
5"11.L. 

M K. 30, M OD. 1-8 

DUNS USED IN: 	511./.5a 

TYPE GF FILLING 	Expelling obrge ie 
black powder, Flare is magnesium, 

WEIGHT OF FILLING 	Expelling otiarge is 2.5 off.. 

WEIGRT OF LOADUI PROJECTILE 

CHARGE/WLIOHT nATIO 

CART MIZE Cf9LSe 

pal fa.E2 

TRACER 

54.5 llus. 

Mk 5 

Mk 1Z and all Map. 

blOne 

uki&S 	lAY BE USED 
IN FRGTI LE  

REaARKSA 
(a) Por detelle of 

Introduution„ 
00 For detaila of 
(c) The Mk 4 Xod 5 

Mk 83 Mud O. (M.T.F4 
Nona: alle 1 Mnda 	a p  4. 04.T.F.) 

Mk 50 and all Muds. (E.T.F.) 

cnnntruotion of Illuminating projeotile i  nee 

marking and panting, eve Introduction. 
Illuminating Cantente are used in thia projectile. 
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DATA 

0V3.11ALL LENTH 
	

MO tn. 
Withaut Nose Fuze 

	
22.28 in, 

DIAMETER OF BASE 
	

4.973 in. 

U.S. NAVY 

5" ILL. 
DI$TANOS SASE TO BAND 

WIDTH OF pan 
DXAMETE19 AT BOVE:MET 	 4.91$5 in. 

TYPE OFD' FILLING Black Powder Ejection Charge 

MORT OF FILLING 	 2.5 oz. 

WEIGET OF LOADED FROa.:CTILZ 	'70 lbe, 

CHARGE/WEIGHT RATIO 

CARTRIDGE CARE' 

MEER 

TRACER 

FUZE3 MICH RiVf BE  USED 
IN PROSEcTILS 

REMARKS1 

M1(43 MOD.O 

Guns' Used. In: 6 4/64 

Mk 

Mk 13 and all Hods. 

None 

Nose: 4k 25 Mod 1. 04.1,F.) 

The Vk 4 110d 5 Illuminating CIntents are used in thia projectile, 
modified to 'age a lengthened spacer sleeve. 

(b) For method of ope•atLon of Illuminating projectile°, see 
Introduction. 

d o ) Far method of marking and painting, 5 	IntrOdU4tiOnr 
Mk 4 Mod 5 Iliuminatins contents are illustrated On page 10 2. 

(.3. 	Note; The final dealga of thi,a projectile h5a not yet been 
approved. Twc experimenta1 models have been developed, the 
Ex. 1 and the Ex, 16, These models are identical in All 
respects, except that the latter loan a double rotating band, 

Ca) 
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#- Gbot.c 

MK.44 
5" ILL. PROJECTILE 



Mk 13 and all nods 

I-  DATA 
OVERALL LENGTH 

WIth Noce Fuee 
Without Nine Fuze 

DIAIIEIER OF BASE 

DISTANCE - BASE TO BAND 

WIDTH OF BAND 

DIAHEVER AT HOUR TEL 

FP LkE 

Timm 

FUZES WHICH MAY BE USED 
IN PROJECTILE 

REMARKS; 

01•1111•1111111114-- 
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US.

-- 

19.97 in 
16.465 in. 

4,97.3 in. 

2.43 in. 

2.25 in. 

4.2e5 in. 

 NAVY 

5" ILL. 
MK, 44 MOD. I 

GUNS USED IN: 5R/33 TYPE OF FILLING Black Powder ejection charge 

WEIGHT OF FILLING 	 2.5 oz. 

WEIGHT OP LOADED PROMTILE 54.5 Ma. 

CARTRIDGE LAS 	 Mk $ 

Non e 

Noss:: Mk 18 Mode 2,3,a 4. (M.T.F.) 
!k 50 Mode 0-4. (M.T.F.) 
Mk 63 Mod O. (X.T.F.) 

(40 Th1.s px0ectlle le currently seeethbled with the Mk 4 Mod 5 
Illuminating Contents, illustrated on page 102. 

(b) For tethGd a operation or Illuminating projectiles, nee 
Introduttion, 

(c) For nethod of marking and paint Ina, see Introduction, 



L MK.45 
5"  ILL. PROJECTILE 



'-1:0ATA U.S. NAVY 

5" ILL. 
NiK.45 MOD .0 

cif NS USED IN: 51/25 

OVERALL LENGTH 
With ffooe Fuze 
	 19.77 ln. 

Without Nose Fuze' 
	 16.465 in. 

DIANZTER or BABE 
	

4.968 in, 

DIBTANCE - BAS  TO BAND 
	

1.B3 ip, 

WIDTH OF BAND 
	

2.0 in. 

DIAMETER AT BOURRELET 
	

4,98E in. 

TYPE OF rILLItio Biota Powder ejection charge 

WEIGHT OP FILLING 	 2.D ox. 

WEIGHT OF LOADED FRWECTILE 54.5 lbs. 

CARTRIDGE CASE 	 Mk 4. Yk 4 tioll 2 

PRIMER 	 Mk 13 and all MOde 

TRACER 	 None 

FUZES WHICH RAY BE USED 
IN PRWECTILE 

RaLARXS: 

}Woe: 	Yk le Made 23,& 4. (}].T.?. 
Mk OD and a11 Mode. (M.T.P.) 
Mk 63 mod. 0. (H.T.F.) 

(a) Thlm projectile la currently ameedblea with the Mk 4 Mod .5 
Illmminating Content'', illustrated on page 102. 

(10 For method of operation or Inumiftating Projeotilea, nee 
Introduction. 

(o) For method or marking and painting s  eae Introdaotion. 



,, - MTF NIK.18 OR MK 50 
1 

BLNE_POWDER 
EJECTION CHARGE a OZ 	-

A A" 

STEEL BAFFLE PLATE 

FELT BAFFLE GASKET 

-AJ 

ryETAL FOIL LOAD (13 1 800 STRIPS 

WIDE X e.on LONG) 16 

CYLINDRICAL WOOD 
FORM ( 4 SECTIONS) 

FELT BASE GASKET 

STEEL SPACER PLATE 

SPLIT STEEL SUPPORT SLEEVE 

SPLIT STEEL SLEEVE 

TWIST PIN 

SHEAR PIN 

---- BASE PLUG 

5,38 WINDOW PROJECTILE 

WITH PROJECTILE LOAD KIM, tviOD.1 

- 1 10 



BLACK POWDER 
EJECTION CHARGE 	 1.4 

2i 01 

WIT MK, 18 
OR MC 50 

FELT BAFFLE 
GASKET 
FELT SPACER 
CASKET 

SPLIT STEEL 
SLEEVE 

SEAR PIN 
STEEL 
-rACER 
PLATE 

tillirlie-":.,WrAiPr'1"..401rii JP 
p N-N 	LW.N leo 

	 l,r 
" 	 

   

Ai 	 
V 4w 	

; kNi  i  
A r 

610ffiNi*/  
	  

poN: 	
' 

V V4  
N 	 40r 
t ----IMII.: 
\' 	;\ 
Ni t 	:i 

A 
kirii  Ommoim! \---- 	;\ v,... 	,\ 

1\\, ki   \ 
k 

..k. 	 frm=% \ 0% '":"m" ----  
A- Ara d f4 h1 #r  o il! ,..7 c  • - — I IN 1  ( 

utt„, NiNiL 	'Ili 

j 

STEEL 
BAFFLE PLATE 

ROLL OF 
METAL FOIL 

( ROPE) 
0 54  WIDE 
600' LONG 

CARDBOARD 
DISC- FIXED 
TO END OF 
FOIL ROLL 

ALUMINUM DISC 

ALUMINUM 
SPLIT 

RETAINER RING 

TWIST PIN 

BASE PLUG ------ 

,...,. 

5738 WINDOW PROJECTILE 

WITH PROJECTILE LOAD MK.2,1v10110 



"Pm 
7:114TF t•It MI OR MK 

    

  

Ceristealio4i. 

BLACK POWDER 
EJECTION 
CHARGE 2t OZ. 

STEEL 
BAFFLE PLATE 

FELT 
BAFFLE GASKET 

SPLIT 
STEEL SLEEVE 

CYLINDRICAL 
MAGMSILIM 

FORM 

FELT SPACER 
GASKET 

STEEL SPACER 
PLATE 

STEEL SPACER 
PLATE 

FELT SPACER 
GASKET 

METAL. 
FOL LOAD IN 
TWO STACKS. 

( EACH 
CONTAINING 

131800 STRIPS 

WIDE 

X 5.1 °  LCNG) 

ALUMPIJM 
DISc 

TWIST PIN 

$HEAR PIN 

5738 WINDOW PROJECTILE 

WITH PROJECTILE LOAD MKAMOD.0 



u. s. NAVY 

5" WINDOW 
PROJECTILE 

DATA 1•513179951,11111r.  

OVERALL liEMG.TE 
VIth Nose Fuze 
	 20.0 in, 

lithout Nooe Fuze 
	15.8 in, 

tIAIETEp OP EA 2E 
	

4,906 ant 
DIWANOE - BASE TO BAND 

	
2.43 in. 

wurn or BAND 
	

2.25 in. 

DIAMETER _TZQURRELET 
	

4.985 ln. 

TYPE OP FILLINO Black Powder Ejection Charge OUNS USED IN; WM 

WEIGHT OF FILLINO 

WZZO.MT OF WADED PROJECTILE 

CARTRIDGE .0A SE 

PRIXER 

TRACER 

FUZES WHICH MAY EtE USED 
PRO 	1S 

PROJECTILE BODY 

FlavEA.RIM; 

2.5 oz. 

a. Load Mk. 1 Mot 1 - 53.9 lb's. (approx. 
b. Load Mk 2 Mod 0 - 54.6 lbe. (approx. 
e s  Load Mk 4 Mod 0 - 53.0 lbe. (Approx, 

Mk 5 

Ilk 13 and all Mode. 

None 
Mk W Mott 0. (114TiFt) 

Nome: Mk 16 Made 2 3, and 4 *  MTS.) 
Mk 50 and all Mode. (M.T.F.) 

5' Ill. Mk 30 Motto 5, 7, and a. 
Mk 44 Mod 1. 

(a) Mk _1 Aod 1 WIndny Load: Consists of About niam alumihum foil 
IPeilps, each 8 0  long, Z/115.• wide, and .00035' thick, backed OIN 
either aide by le lb. tissue paper, moll& glued. The *tripe are 
stacked within a four-section cylindrical wood form, which is 
encased in a split steel sleeve, the whole inserted into the 
projectile cavity. 

(b)mk_g  IT 0 Window /AAA: Cowan 	 u ° of 19 rolls of alminum foil 
utacke Within a split steel sleeve, Each roll contains con-
tinuous foil 000 ft. long, In' wide, and .0009g thiCk. One end 
of the foil le attached to a cardboard dieo by a rayon leader 
15 ft long, insuring streaming out of the foil roll s  The foil 
rolls with their cardboard discs are saah encased in a Aplit 
retainer ring, forming a load unit. the units are separated by 
aluminum discs when loaded in the split steel sleeve. 

Co) lgk 4 Mod 0 Window :LW: Consist!' of two stacks of 1.3,800 a1um-
Iii5k - f6n- atrips each separated by an aluminum dieo. Eadh strip 
is 15!1 long by 3/18' wide. The stripe are stacked within two 
four-.section cylindrical magnenium forme, which art 'Mcrae in 
a split steel sleeve. 

(d) LetentifleatIon - Xerking & Painting: The projectilee art painted 
alUminum overall, with two 1' black 'We stencilled 180v apart 
between the bourrelet and the rotating band. Below each IW 15 
stencilled the apprOpriate XX and Mod of the window load. Other 
lotarmatlon is stencilled in 3/8° black lettere between the wee.. 
Original issues of the projectiles, with load 3(k 1 Mod 1, bore 
two aluminum 4 10a, liN hi8h, on tiro !square blue fielde located 
160a apart between the bourrelet and the' rotating band. This 	• 
latter method of marking has been abandoned. • 

(e) Operation: The explosion of the black powder ajeOtiOn charge, 
initiated by the fuze, exerts a preeOu•e against the baffle 
plate an4, forces' the oplit ateel sleeve, window load, and bass 
plug out of the have end of the projectile. 

CONFIDENTIAL 
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MECHANICAL TIME 
NOSE FUZ E 

EXPELLING CHARG E 

ELT PADDING 

ELAY ELEMENT 

RED 	 

BLUE GREY 

BAWL 5 TI TE 
BURSTER TUBE 

-CANT ISTER 

BLUE GREY 

W. P. !MLR ID TilfitEt 
YELLOW 

CANNISTER 
CLIO 511.Ne PLUG 

FELT PADDING 

T EA-H MFG.2-4 

w AD FILLS FR 

5" W. P. (SMOKE) PROJECTILE 

- X1.4 - 



PROJECTILE BOY 

RIYAMS: 

(a) The pro, eotlle body, 1;1160 plate, and expelling cbarge are 
the Same as those for the Y.% 30 5" Illuminating Projectile 
(see page kRa), 

(b) The canister holding the W.P. filled tubes lo of 0'203 Thick 
sheet steel and meamuree 12203 long by 3,9 in dtralete•. It is 
painted olive drab overall. ThxouEll The center of the canietar 
is lneerted a burste• tube containing the ballistlte burster 
charge, with a black powder delay fitted to the upper end of 
the tube. The oanteter le divided into four sections internally, 
with each 'section containing 4 Mi, filled steel tutee OT$ 
in diameter and 2".815 long (ise tubes in all). The canister is 
filled through the baae with molten W.P. and eloaed with two 
1/E m  pipe plugs. 

(0) Identification - Marking and Painting.- the projectile is 
speclally painted MA marked to indicate its aOntenta, as 
follows: the nose fuze is unpainted; ,)ust aft of the noise 
fuze is located a 225 band of elate gray, followed by a C14 
red band .; the bourrelet is unpainted; a 0.6 yellow band is 
painted 2 7/8 1  below the bourrelet; the rotating band la 
unpainted: the remainder of the body ie blue gray overall. 
Lettering on the body is stencilled with yellow spraying 
lacquer, Other data Is stamped on the bane of the projectile, 

(d) Type of filling: 

Expelling Charge 	2 oz. Black Powder 
Burating Charge 	14 grams Ballistite 
Smoke Filling 	 ?.06 lbs. ?illite Phoephoroue 

(e) The blegX powaer eXpelling charge, ignited by the faze, 
initiates the delay element at the upper and of the burster 
tube and forces off the base plate, ejecting the canister 
rearward. The delay initlatee the burster, which ruptures the 
canister and 'scatters. the W.P. filled steel tuben. The smoke 
cloud thus formed is about 30-40 yards in diameter. The 
projectile combine.' ecreaning, anti-personnel, and alight 
incendiary effect. 

5° Illuminating Hk 30 Mode 1 - a. 

DATA 
OVERALL LENGTH 

With Kome Fuze 
Without Nome Fuse 

DIAIETEP OF -5A3n 

DISTANCE - BASE TO BAND 

HDTV. OF BAND 

DIAMETER .TBOURRELET 

 

U.S. NAVY 

5" WP 
SMOKE 

PROJECTILE 

 

•■•••""OPII*9•°1911..* 

20.0 in. 
I5.13 in, 

4.968'in. 
a 

2.43 in. 

2.2$ 1A. 

4.D65 in. 

 

  

  

TYPE OF FILLING 	Flack Powder Ejeatlon 
Charge 

WEIGHT OF FILLING 	 2.5 oz. 

GUNS USED IN: 5m/38 

WEIGHT OF LOADED PROJECTILE 

CilAPWIWKLGILT RATIO 

CARTRIDGE CASE 

PRIME 

TRACER 

FUZES WHICH WAY BE USED 
IN PROJECTILE 

53,0 lb e. 

HIc. 

Mk 13 and all Xo•e. 

None 
Nk. 63 Rod 0. Clii.T.F.) 

Nose: Mk 18 Mode 2, 3, de 4. (E.T.C.) 
Mk 60 & Mode, (M.T.F.) 
Mk 2 Mad 	(F.D.r. 
Mk 151 Noel 0. 	 - for uee 
with 1200 fie initial velocity 
reduced charge. 

CONFIDENTIAL.  
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i, 
1 

4-46iGibutraiii 

611 A.1? PROJECTILE 

MK.35 



DATA U1 S. NAVY 

6 11 AP OVERALL LENGWB 
With Cip 44 Windshield 
Without Cap & WinclishI014 

27.0 In. 
17.19 in. 

DIAMETER OF RASE 	 5.966 in. 	M K. 35 MODS. I- 8 

DISTANCE - BASE TO BAND 	1,85 in. 

WIDTH OF BAND 	 2.50 in, 

DIAMETER ,T,EOURRELET 	 5.985 in. 	GUNS USED IN: 	6'/47 

ICE OF FILLING 	 Explosive D 

WEIGHT OF FILLING 	 1,95 lo ■ , 

WEIGHT 0P LOADED 2ROJECTILE 	130 lbs. 

C:JAROSAEIGHT RATIO 	 1,5 % 

CARTRIDGE CASE 	 Mk 4 

PRIMER 	 Mk 13 and all Xode. 

TRACER 	 Mk 5 

FUZES Winn MA!:' BE USED 
IN PROJECTILE 	 Bala*: Mk 21 Mods 0 & 1. (BOLT.) 

RLilARKS: 
(a) For gl ■tho4 of rarkinv and peIntinff, aee Introduction. 

— 119— 
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6" SPEC. COM. PROJECTILE 
MK.27 

F■ •■•T•■■• 
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ATA —pikimiumaib 	U.S. NAVY 

6" SPEC. COM OVERALL LENGTH 
With Cap Windshield 	27.0 in, 
Without Cap & Windshield 15.95 in. 

DIAMETER OP EASE 

DISTANCE - BASE TO BAND 

WIDTH OP RAND 

DIAMETER AnnURRELET 

TYPE OF FILLING 

WEIGHT OF FILLING 

WEIGRT OF LOADED PROJECTILE 

CHARGE/WEIGHT RATIO 

CARTRIDGE CASE 

PRIMER 

TRACER 

5.955 in. 

1.55 in. 

2,50 in. 

5.986 in. 

Explosive D 

2.20 lbs. 

105 1bn. 

2.1 

None (Bag gun) 

Mk lb Mod 1 

5171e b 

M K. 27 MODS. FS 

GUNS USED IN 0/53 (bag) 

FUZE walcii MAY 8E usao 
IN PROJECTILE 	 Base: Mk 19 Mode 0 & 1. (B.D.F.) 

REMARKS: 
(m) The Mk 27 Mods 2 and 5 have 2.50 lbs. of explosive ratner 

than the 2.20 lbs. contained in the other Mods. 

(b) For method of marking and painting, nee introduotion. 

(c) POV details of clap and vinothield construction, see Intro-
duction. 



6" COM. PROJECTILE 
MK.20 



OVERFULL LIMN 

DIAMETER OF BASE 

DISTANCE - BASE TO NI.ND 

WILIE Or BAND 

DIAMETEa AT BOURRELLT 

TYPE OF FILLING 

WEIGHT OF TILLING 

WE:10HT OF LOADED PROJECTILE 

OBAROE/WEIGHT RATIO 

CARTMCOE CASE 

PRIMEZ 

TRACER. 

22,70 in, 

5.44 in. 

1.0 in. 

2.0 

txploeive D 

7.08 lbs. 

105 lbs.. 

5,47 

Bag gun 

a 15 Mod 1 

Mk 5 

U.S NAVY 

6 H COM 
MK. 20 MODS, 0-4 

GUNS UM IN: 	0/50 

PUZSS W111011 MAY BZ V5ED 
IN PROJECTILE 	 Baled. Inc 2e .end all Mode . (B. 	I D P ) 

(a) This projectile is fuzed with. Ilk 3 and Mode blase fuze at the 
present time 'cut ruZing will be changed as indicated. 

(b) For method of marking and, pointing, tea Introduction ■ 

 (0) H015.4 0, 8, ,5 4 may also be Jostled EL & T with adapter and 
tracer ilk 5 Moll 1 for target practice, 

(d) Thia pro.leotile la now loaded with 6.25 lbs. of Explosive D, 
but loadihe will be changed ae indicated above. 
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6"COM. PROJECTILE 
MK.24 
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U.S. N AV Y 

6 11 COlvi 
DATA 

OVER&LL LENGTH' 

DIAMETER OF BASE 

DISTANCE - BASE TO BAND 

WIDTH OF BAND 

1I 	ER AT BOUREELZT 

TYPE OF FILLING 

VEIGET OF FILLING 

MIGHT Q LOADED PROJECTILE 

CEAROOWIOPit RATIO 

C.kRTRIDGE CAU 

PRIMER 

TRACER 

FEES RHICR MAY BE USED 
IN PROJEUILR 

27 1 0 Ln i 

 50E15 La. 

1.0 ILL. 

2.50 in 

5.985 in. 

Explosive •D 

.5.73 lbs. 

105 lb a. 

5,46 % 

Eng gun 

Mk 15 Mod 1 

Mt 5 

GUNS USED IN: 6m/53 (bag) 

H 24 MOD. I 

Beset. Mk 10 1-E0d0 0 & 1. (B.D.F.) 

REMARKS: 
(a) This projectile is now fuzed with Ilk 3 and wadi fuzes. It is 

to be reloaded andweruzed, wtt4 the Mk 10. 

Thin projectile in reserved for natimarinen. 

For method of =rid:1g and pftinting o  see Introduction. 

Thie projectile is also iellued 131. 4 T With adapter and tracer 
Mk 5 Mod 1 for target practice. 
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6" COM. PROJECTILE 

MK.28 



DANA 

OVERALL LENGTF 	 27.0 in 

DIAMETER OF BASE 	 5.955 in. 

DISTASOS - BASE TO BAND 	1.55 In. 

WIDTH OF BAND 	 2.50 in 

LiaaTER 4 EOURRELET 	 5.985 in. 

TYPE OF FILLING 	 Exploaive D 

WEIGHT OP PILLING 	 5.7S lbs. 

1??EI,5BT OF LOADED PROJECTILE 	105 1ba. 

CaAROE/tEIOET RATIO 	 8. 48 % 

CAR1RID1E CASE 	 Bag gun 

PRIMER 	 Mk IS Mod 1 

TRACER 	 Mk 5 

U.S. NAVY 

6 li COM 
K.213 MODS 1-2 

GLIM UBE:D 	51/47 

FUZES MACE CLAY BE upEn 
IN PROJECTILE 	 Bow Mk 10 Mao 0 & 	(B.D.F.) 

REV,RMI5 3 
(a ) for method of marking and pa Bating, 006 Introductiam. 

- 125 - 



6 11  H.C. PROJECTILE 

MK.34 



DATA EM■IMPIIII•Pm 

OVERALL LENGTH 
With Nome Fuze 
	

217.04$ in. 
Without Nose Fuze 
	

22.23 in. 

DIAYETER OF BASE 	 5.9155 in. 

DISTANCE - USE TO RAND 	1.55 in, 

WIDTK OF 3= 

DIAMETER AT BOUHRELET 	5.965 in. 

U .S. NAVY 

6 11 1-1G 
M K 34, MODS.I- 

TYPE OF FILLING 	 Exploolve D 	 GUNS USED IN: Om/47 came 
0 14/5$. bag 

WE 	CF FILLIrG 	 1be. 

WEIGHT OF LOADED 
PFLOJECTILE 	 105 lbs. 

CHARGE/WEIGHT RATIO 

CARTRIDGE CASE 	 Mk 4 

P Rill 	 Fk 13 and all Eoao. 

TirACER 	 Ilk 5; la 5 Tod 1, 

FUZES 1.:HICR KAY BE USED 
IN PROJECTILE: 	 Baee: Mk 26 Mods 0 & 1. (S.D.F.) 

Nose: Mk 29 hods 2 & 3. (P.D.F.) 
Steel Nose Plug 
Mk 18 Mods 2,3,& 4. (V..T.F. 
Mk 50 and all (N.T.F, 
Mk 63 Mod O. (M.T.F4 
Yk 47 Eod O. (V.T.Id (gee note me"). 

Auxilinryl Ek 17 and 011 Eods. 
Detonating Ek 46 god Q. 

raze M.: 54 Mode 0 & I. 
Mk 44 Mod,' 0 & 1. (see note "el 

LIC LAF.X.3: 

(a) For method of narkin mil painting, Gee Introduction. 

(b) A note 0c.p may be threaded to the projectile body over T.ne 
nose fuze for molsture-proofin purpoaes. 

(0) When thiE Trujectlie ie used 	6/173 bag gun, the Ilk 15 
Foe. 1 primer la uaeli. 

(d) The Waxillary detonatinE fuze Yk. $4 la replmoing the Ek 
And 'a 46 rUzee. in all assemblies. 

(e) acecielly cavitited EU .34 round, designed. for line in the 
6'147 gun only, Le being p•oL;uoed for assPmbly with the VI 4 
V.T. fuze. When this fuze is tiled, the Ek 2 be fuze Le 
also employed (without tracer). This feature differs from 
other V.T. fund projectiles, whlch take no bane faze. The 
rk 44 auxIlistry detonating fuze will be used only in con-
Junction with the Hk 47 V, T. nue. V,T. cavitation io 
indizatet by c. Vem red band painted around the projectile 
1/2' below the protective shivoing cap. 



6" ILL. PROJECTILE 

MK.22 



INAK.22,MOD.1 

GUNS L1BED IN 	'/4? 
6'150 (bag 
0/53 (bai, ) 

61I ILL. 
mag■mmorp 	 NAVY  DATA 

OVERALL LENOTH 
With aciee Fuze 
	

23.027 in. 
Without Nona Puzin 

	
1L1.15g9 in, 

DIAMETER OF MASE 
	

5.94 in. 

DISTANCE - BASE TO BAND 
	

2551r.1 

WIDTH OF 'PAN'D 
	 e. $o in. 

DigIFTER AT BOURRELET 
	

5.9.65 in. 

TYPE lar FILLING 	Blaok Fowdor 
Dizarge, IXagnenium flare. 

WEIGHT OP PILLING 	black Pcwdar Expellirlg C.i.large 3.5 0E. 

WEIGHT OF LakDED PROJECTILE 	5.4O lb n. 

GHARGE/WEIGHT RATIO. 

CARTRIDGE Can 	 tag gun 

HIKER 	 1N 1& Mod 1 

Tkkaa 	 None. 

. k 3 	O 	T. F. FUZES WHICH JULY BE T 	 M 6 Mod. .TSED 
111 PROS =TILE 	 Nose: Kft la Mod,' 2, 3 sad 4. (11,T.P.) 

}'.1cSO and all Mcds. (M,T.F.) 
REldorARKS: 

(a) For details of construction of illuminating projectile,. ass 
Introduction. 

Op) 12QT. details of maricing and painting, sae Introduction. 
(cl The Yk 50 fuze is Authorized for assembly in this proje.ctlie 

only when used In the e"Aa bag gun. 
(d) The rk 3 Illuminating Cont*nte are ueed in this pro, ectile. 

cw3t;ents IT illuatralle,5 on page 7?..  



6" 1LLPROJECT1LE 
MK.23 



wRMIIMMIlab • 

23.0V7 In. 
la.597 

.94 in. 

,11.3 in. 

2.50 in. 

5.935 in. 

Dlack powder 
expeilinE charge; 
magnesium flare, 

3.5 oz.. black povder. 

g.5.0 Lbs. 

Dag gun 

Mk 15 ::od 1 

None 

DATA 
OVERALL LEITGTH 

With Noce FuEe 
Without Nos 'Fuze 

D1AMETEfl OF BABE 

D13TANCE - BASE TO BAND. 

wian OF BAND 

DIAMETER AT BOURRELET 

TYPE OP PILLING 

WEIGHT OF FILLING 

WEIGHT OF LOADED 
PROJECTILE 

CAFTRID-GE CA25: 

TRACER 

rum 'mum MY BE USED 
IN PROJECTILE  

U.S. NAVY 

ILL. 
M K.2 3 1  MOD. 1 2 2 

GUNS. U3ED 	5 11/47 (Inn.) 
6 m/50 (bad 

 (bag 

ffoaet Mk 1$ .!:041s 2,3,& 4. MTS.) 
PI 50 and all Poda, (M.T.F.) 
Nk 63 ]!O1 O. (H.T.F.) 

(a) FOP details of conatruction of illuminatinc projectiles 
and details of marking and painting, Bee Introauctian. 

OD) The 	50 and Mk 63 fuzes are authorized for aeriembly 
in this projettils only when used. in- th 6m/53 beg min, 

The Hk 3 Illuminating Contents are uaed in this projectile. 
These contents are illuetrated on page 	 

(0) 



r 

MK 32 
6" ILL. PROJECTILE 



MX 4 

Mk 13 

None 

Nose; 

and all Mods. 

Mk le Mode 2,50k 4. 4.T.,.; 
Mk DO and all Mode. (M.T.F.) 
Mk 63 Mod O. (M.T.F.) 

Illuminating Contents are titled In this 

operation of Illuminating Projectiles, aee 

marking and painting, see Introduction. 
Illuminating contents are illustrated on 

DATA N.1141111161"kabil"166"' 

OVERALL LENGTH 
With Vase Fuze 
	

23.02? in. 
Without Rose Fuze 
	

19.01? in. 

DIAMETER OF BASE 	 5.94 in. 

DISTANCE - BASE TO BAND 	2,05 in. 

WIDTH OF BAND 	 2.50 in. 

DIAMETER .,T BOURRELET 	 5.905 in. 

TYPE OP FILLING Bleck Powder Ejection Charge 

WEIGHT OF FILLING 	 3.6 oz, 

ViEIGHT 0F LUDED no•clua 	94.5 lb.. 

U. S. NAVY 

6" ILL. 
MOD.0 

Guns Ueed In; 0/47 (cape) 

CHAROSi*EIGHT RATIO 

CaTRIDGE CAST 

PRIKER 

TRACER 

FULES WHICH NAY BE USED 
IN PROJECTILE 

REEARKS: 

(a) The •-k 4 Hod 6 
projectile. 

(b) For method of 
Introduction. 

(o) For method of 
The Xk 4 type 
page mo 

-4116.111ir 
- 13,3 - 



•••• 
••••• 

• • + + + 
••••••• 
r•P+1.1.1.• 

a••••••11 
e•••••••• 
1•• ■1++++9 

...••••••• 
.1.plip4iaa• • 

■ •11.111,1i11+1144 
.....••••••• 

•••••14+4••••• 
•••••••••••••• 

...11+++.• 1 ••••• 
• ii,•••••• 

..4.+4.•••••••••11eP 
•••••4•••••••••• 

+ 	• 	•• • • 	 •• r r • • • • • • 
m•++++ 

••••••• ■1114•••••••• 
••4+••••••••• .•••• 
•••••••77••••••••• 

gig 15.a.••••1111.1.•••••• 
..igg•••••••••••41+4 
••...• • • P • • • • • • • 1  
III•••••••••++++•••••• 
.....•••••••••••14•• 
••••••• i+++•••• • ••••,' e......."••••••••••14••••• 
•••••••••••••••••••P• 
pp••••••••••••••••••••• 

••• r + 
•••••• 

11 

MK. 6 
7" A.P. PROJECTILE 



OVERA.LL LigNOTE 
With c R & Windshield 	23,54 in 
Without Cap & Windshield 19.99 in. 

U.S. NAVY 

7 11 4P 
DATA 

MK,I3 AND MODI DIAVETER OF BASE 

DISTANCE - EASE TO BAND 

WIDTR OF BAND 

DIAMFTR ATBOURRELET 

TUE OF FILLING 

WraGliT OF FILLING 

WZIGHT 'OF LOADED RROJECTILB 

C 	 GUT R.04. 1,C1 0 

CARTRIDGE CASE 

TRACIM 

FUZES WHICh MAY BE USED 
IN PROJECTILE 

R 	ICS : 

6 494 in, 

1.0 in, 

ire. 

. 	in. 	GUFS USED IN; V/45 (EI.g) 99  

Eplosive D 

431 lbs. 

165 lbs. 

2.61% 

Sages 

Mic 15 Mod 1 

Integral in cu e; Mk b 

Dace: Mk 2 Eod 2, (B,I,F.) 
MIc 9 . (B.I.P.) 
la 21 Mode 0 d 1. (H.D.F.) 

(a) Marking and painting of this projectile aro as described in 
the Introduction. 

(b) This is an o1d type projeatile r  without windehisld, which i2 
ngt in ccimmori Uma. 

(c) These prolectilee ar& nom seeembled with the Mk 2 Hod 2 and Mk 
tutee. Hoyever, these are being replaced by the Mk 21 fuze, 
which requires the use of the 1k 5 tracer_ 
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MK. 10 
7"A.P. PROJECTILE 
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DATA U.S . NAVY 

7 11 AP 
00.1011111.11Mdww 

OVERALL LENGTH 	 23.73 in. 
With Cop ,!E Windehield 
Without Cap & Windshield 

DIAULitE OF BASE 	 6.q4 tn. 	 M K. 10 M002 

DISTANCE - EASE TO BAND 	1.0 in. 

WIDTH OF BAND 	 2.33 in. 

DIAKETER .T.BOURR= 	 6.99 in 	GUNS USED IN 	7"/45 (bag) 

TYPE OF FILLING 	 Explosive D 

WE= OF FILLING 	 4.31 lbs. 

WEIGHT uF LOADED PeoJEGTILE 	165 lb.. 

OLARGE/WEIGkil RATIO 	 2.151% 

CARTRIDGE CASE 	 Bag gun 

PRIMER 	 Mk 15 Mod 1 

MCER 	 Integral, in raze; 

FUZES WHICH MAY BE USED 	Bee: Mk 2 Mod 2. 0.1.F.) 
IN PROJECTILE 	 Mk 9. (B.I.F.) 

Mk 21 Eods 0 ec 1. in.D.r.) 

(a) AarkIng and painting of this projectito are as aescribeci ire 
the Introduction, 

(b) This is an old type projectile, witholAt windshield, which 
is not in common use. 

(c) This projectile le no aae.embled with the Mk 2 Mod 2 or the 
Mk 9 fugal', However, these nre being replaced by the Mk 21 
fuze, which requires the Mk 5 trecer. 
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MK.12 
7"A.P. PROJECTILE 
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TouPPEIONIIIIME- 

23.148 tn. 

'ThATA 

OVERALL LEN4H 
With Cip Windshield 
Without Cap & Windahlold 

DIAaFTER OF BASE 

DISTANCE - EASE TO BARD 

WIDTH OF BAND 

DIAMETER ...T.BOURRELET 

TYPE OF FILLING 

WEIGHT OF FILLING 

1,1EIGHT OF LCD PRO.TEOTILE 

QiiARGE/WEIGHT RATIO 

CARTRIDGE CASE 

FRIG 

TRACER 

FUZES. WNIC4 MAY HE USSID 
IN PROJECTILE 

19R1 

1111 

1.0 

2.55 In. 

6.935 in. 

34losive D 

Mk 1 - 4.0 lbs.; Mk 2 - 3 ■ 5 lba ■ 

 165 lbs. 

Bog gun 

Mk 15 Mod 1 

Integral in fuze; :: 3. 

Base! hk 2 Mod. 2. (a.I.F,) 
14k 9. (19.J.F.) 
.L! 21 Mods 0 & 1. (B.D.F e ) 

S l. . NAVY 

7 II AP 
pocie mocis.1-2 

GUNS USED IN: 	lhag) 

(a) Marking and painting of this projectile are as described in 
the introduotion. 

(10) This is An old type. prOactile, wIthwit 	 iirhith is 
not In to on 1.120 t  

(c) The prOjegitile is now aeRembled witj  the Mk 2 Eod 2 or Mk 9 
fuzes, However, then@ Ara being replAced by the Mk 21 rie, 
whla requiree The Mk 5 tracer. 

- 
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MK. 13 
7"FIELD PROJECTILE 

144+14 
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U.S. NAVY 

7H  FIELD 
kW. 13 MODS. I a 

1  GUNS USED IN: 7'/45 

OVERALL LENGTH 
With Nose Fuze 
	

29.58 in. 
Without Nose Fuze 
	

28.0 in, 

DIAMETER OF BASE 	 6.94 in. 

DISTANCE . BASE TO BAND 	1.0 in. 

WIDTH . OF SAND 	 2.33 in. 

DIAMETER AT BOURRELET 	6.9e6 in. 

TYPE OF FILLING 	 Cast TNT 

WEIGHT OF FILLING 	 24 lbg. 

WEIGHT OF LOADED PROJECTILE 152 ]be. 

CHARGE/WEIGHT RATIO 	 15,1% 

CARTRIDGE CASE 	 Bag Gun 

PRIMER 	 Mk 15 Hod 1 

TRAM( 	 None 

FUZES WHICH MAY BE USED 
	

Noes; 	Mk 7 Hod 1. (P.D.F.) 
IN PROJECTILE 

DATA 

REMARKS: 

(a) This is an old type prOjeOtile not in common use. 

(b) For method of marking and painting, see Introduction. 



MK.14 
7 1I B BT. PROJECTILE i 



S NAVV 

7 .1 13EIT 
MK. 14 MOD.2 

GUNS USED IN: ?I/45 

DATA 
OVERALL LE:MTH 

With Nona Fuze 
Without Nose Fuze 

DIAMETER OF BASE 

DISTANCE - BASE TO BAND 

'WIDTH OP BAND 

DIAXETER AT BOURRELET 

TYPE OF FILLING 

ipiEIGHT OF FILLING 

WEIGHT OF LOADED PROJECTILE 

CHARGE/ WEIGHT RATIO 

CARTRIDGE CASE 

PRIMER 

TRACER 

FUZES WHICH MAY BE USED 
IN PSOJECTILE 

28.84 in. 
24.80 in. 

8.94 in. 

1.0 in. 

2.33 in. 

6.9B5 in. 

Cast T.N.T. 

24 1ba. 

153.8 lb s. 

15.6% 

Bag Gun 

Mk 15 lion 1 

Mk 9 

Nose; 34k 7 Mod 1. (P.D.P.) 

Beee; Wk 3 Hod 2. (B.D.F.) 
Mk 28 Vois 0 6c. 1. 

RDIARKSI 

(a) This is an old type projectile not in common use. 

(b) For cethod of marking end painting, see Introduction. 

(c) The 1 3 liod 2 base fuze contains an integral tracer, but 
le balk.; replaced In all assemblies by the Mk 28 base fuze, 
which takes A MX 9 tracer. 

- 143 = 
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8"A.P PROJECTILE 

MK.19 



pATA 

OVERALL LENGTH 
With Cii! & Windshield 	36.0 in. 
Without Cap & Windshield 19.4 in. 

DIAUFTER OF BASE 	 7.9771n, 

DISTANCE - RASE TO SAND 	2.56 in. 

WIDTH OF BAND 	 3.30 in. 

DIAL TER -T;BOURRELET 	 7.977 tn. 

TYPE OF FILLING 	 Explosive D 

WEIGHT OF FILLING 	 3.o4 Ibe. 

WEIGHT cF Loann PROJECTILE 	260 lbe. 

CUARGE/WSIOHT RATIO 	 1.4 % 

CARTRIDGE CASE 	 None 

Mk 15 Mod 1 

TRACER 	 Wk 5 

U.S. NAVY 

8 11AP 
MK. 19 MODS. I-6 

IONS USED IN; 	614/55 

..21111141PIIMINIME"'" 

FUZES WHICH MAY BE USED 
IN FROTECTILE: Base:. Mk 21 MOd 0 & 1. (B.D.F.) 

Mk 23 Mod O. (B.D.F.) 

RIAARKS' 
(a) Mk 21 fuze is preferred, Mk 23 to be used only when mk 21 14 

not available. 
(b) For Cap and windshield data and method of painting and marking, 

see Introduction. 

- 



girmigiaj 	r11  T Efell  

LIP 
RA. 

L'  
Mk. ti LOT 4vt l ' 

4' kl  ;MO LISS • 
I  I  Alp /11CA- 2 -"1" 

 lirr 

Air 

El l 'AiP PROJECTILE 
MK.21 

- 146 - 

44144 
E r*, 
••••• 

FFFLF 

117W 
MENEM 
+ +++ 
"MEM 
• 111.• 

i r ■ - ■ • • 
aaa••••.1 

rFl•Ner 
J••••••••• 1 

11 . F•F••• 
11•,,i•i

•
i4

•
4
• 
 I 

••L•••••••••• 

4 14 4 44111 1". • 
• n••••••11••• 4  

F F• F ' !'I 
••••• 

■ •■ ••••iirill••rr 
••••••••••••••+ 
v+4.4.444.4.4.4.4.iFF• 
•••••••• • • • • 4 

+++ 4  ••••••••••• 

••••••••••••••• 

4 04 41••••14.1"1 4. • 
••••••11•11Mbill•ii 
••••••••••••rr 

rrFFFPFF•••144• 
•••••••44 	ivrrr 
..• • 	•••••••+ 
on• •i •l • 
	

FFFF 
"mom 
mqq, 

"nib 
11" 

44 III 
•••• 

• JJ11 

1 	 1 	 1 	 1 	 1 • • • • 



I DANA NAVY 

8"AP 
MK 21 MODI-3 tIALIETER OP PASE 	 7.977 in. 

DISTANCE BASE TG BAND 	 2.56 in, 

VaDTB OP .AND 	 3,30 in. 

DIAMETEn ..T.BOURRELET 	 7.g77 In. 

TYPE OF FILLING 	 Lxplosive D 

WEIGHT QF FILLING 	 5.03 1b a, 

WEIGHT OF LOADED PROJECTILE 	335 lila. 

CEAHOWWEIGHT RATIO 	 1,5% 

CARTEIDOE CASE 	 llonA 

PRIMER 	 Mk 15 Clod 1 

TRACER 	 Mk 5 

GUNS USED 1N: 	$0 /5.5 

OVERALL LENGTH 
With Cap & Windshield 
Without Cap & Windahield 

36.0 in. 
24.5 in. 

FUZES WHIGB MAY BE USED 
IN PROJECTILE 	 Earle; Mk 21 Mods 0 C 1. (B.D.F.) 

Mk 23 Mgd O. (B.D.P.) 

REAPLIMS.1 
(a) 1k 21 ru_ze is proferrsd. Mk 2 to be used only when Mk 21 is 

not avALLable. 
Oa) For cap and mindshiald dat4 and matncid or painting end marking, 

moo IntrodUotion. 
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MK.17 
8" SPEC. COM. PROJECTILE 



U • S NAVY 

•811  SPEC. COM 
MK. IT, MODS.1- 4 

DATA 

OVRAALL LEIOTU 	 S8.0 in. 

DIA3ZrEE OF LASS 	 7.6177 In, 

=PIANOS - BASE TO BAND 	0056 in 

WIDTE OF BAND 	 5.:0 in. 

DLAMETERAT BO 	LET 	7077 in. 

TYPE OF FILLING 	 Exploaive D 

WEIGHT OP MUNI. 	 10416 lba l  

WtIGHT OP LOADED PROJECTILE 	260 ibm. 

CHARGE/W=0M RATIO 	 5.49 

CARTRIDGE CASS 	 Bag gun 

PRLMER 	 Mk 1S Mod 1 

TRACER 	 MI< .5 

FUZES MICR M4Y BE USED 
IN FROJEOTILE 

GUNS USED INt 	61/1515 

Basel Mk 21 yodm O.& 1. (B.D.F.) 
Mk 2.3 Mod 0. (E.D.r.) 

REMARKS: 
(I) Trio Mk 21 fuze IA preferable for this projnotile. Several nave 

Also born fuzed wIth the M 	due to a 1aok of 'sufficient RC 
projeotiloa4 

(b) ?or ;method of markthg and painting. see Introduotion. 



I 

8"COM. PROJECTILE 

MK.14 
Dc 



1111■1111Inim. 

36.0 in. 
215,19 in, 

7,997 in, 

2.56 in. 

3.30 in, 

7,597 in. 

Explosive ID 

10.91 lbs. 

260 lbs. 

4.4 

5ag gun 

Mk 15 Mod 1 

Mk 5 

U.S. NAVY 

8 11 C OM 
MOD.I 

Guus USED IN: 	Ba/55 

ATA 

OVERALL LENGTH 
With Cap & Windshiald 
Withqut CAp .!E Windahleld 

DIAIIFTER OF BASE 

DISTANCE - BASE TO BAND 

WIDTH OF BAND 

DIAKETER .2.BOURRELET 

TYTE OF FILL.ING 

Wit2 40EIT' QF FILLING 

WEIGHT CP LOADED PROJECTXLE 

OLIARGRAM_GHT aka° 

CARTRIDGE CASE 

TRACEh 

1- 01SNIB WHICH KAY BS U310 
IN PROJECTILE 
	 Base: Mk L Mode 0 Of 1. (15.D.F.) 

Mk 2Z Mod 0. (B.D.F.) 

(a) The Mk 23 raze la uued only wham. the. Mk 21 is not avellabla„ 

(b) For method c1' painting and marking, 1366 iiltrOdUttion. 

- 151 = 



8°  COM. PROJECTILE 
MK.15 



DATA amPIPPEIPIMPti 

OVNRALL umu 
With Cap & Windshield 
Without Cip & Windihisld 

564 0 in i 
 E60.0 in. 

DIAMETER OF BASE 
	

741'7 in. 

DISTANCE - BASE TO RAND 
	

slim In. 

WIDTH OF BAND 
	

3.30 in. 

DIAMETER •1! XOURRELET 
	

7.977 in s  

TYPE OF PILLING 
	

&xploaiwo D 

WEJOHT OF FILLING 
	

11.46 lble 

WitIGHT OF LOADED 21WECTILI 
	

260 Jibs' 

OELARGE/WEIGHT RATIO 
	

4.4 % 

CARTRIDGE CARE 
	

Bag Gun 

PRIMER 
	

Mk 15 Mod 1 

TRACER 	 Mk 5 

FUZES WHICH MAY BE USED 
IN PROJECTILE 
	

Baser Mk 21 mods 0 & 1, (121.D.F.) 

1 Ti!A.asl 
	 Mk 25 MOd 0, 0,D,P.) 

(go This mir 23 NV, is untd only whan tha Mk 21 is not svaillable. 

(b) For method or marking and painting, Bea Introduction. 

(0) ?or details of cap and windshield oonstruotior4, Bea Intro-
duction. 

U.S. NAVY 

8" COM 
MK.I5 MOM 

GUNS USED IN: 	BIAS 



13" H.C. PROJECTILE 

MK.24 



011.11.1.0111•IL 

34,56 In 
31.cle A. 

- DATA 

OVERALL LE..iGTH 
With No Puze 
without Nose Fuze 

DIAIETER OF BASE 	 T.  g.71 in 

bISTANZE - EASE TO aAMD 	2,56 in 

WIDTH OF BAND 	 3._3o in, 

DIAMETER AT 5OURRELET 	 7.977 

TYPE OF FILLING 	 Explosive D 

WEIGHT OF FILLING 	 21.34 lbs. 

WEIGHT OF LOADED PROTEGTILE 	260 lbs. 

WIARGE/WEIGHT RATIO 	 a.21% 

CankLDUE CAS 	 None 

PRIMER 	 Mk 15 Mod 1 

TRACE 	 Mk 5 Mod 1 

U. S. NAVY 

8"HG 
MK. 24 

MODS. 1 3 2 3 34,5 

GUNS UHT. IN 	V/55 

FD 1ES WUICH atLY BE USED 
IN PROJECTILE1 
	

Beast Mk 28 and all MOds. CB.D.F.) 
Mk 39 MOdd 0 & 1. 09.D.F.) 
11% 48 Mode 0 & 1. tB.D.F.) 

Noise: Mk 18 Mode 2, 3, & 4, (M.T.P.) 
Mk .60 MOdS 0 - 3. (N.T.F.) 
Mk 2g MOde 1, 2, & 3. (P.D.F.) 
Mk 63 Mod 0. (Y.T.F.) 

Auxiliary Mk 17 and all Mode. 
Detonating Mk 46 Moll O. 

Fuze: Hk 35 Mod 0. 
Mk 5b Mad O. 

RE/YLAFIX3: 

(a) Base fuze Mk 4 (fin' mode) le the current and preferred 
alseembly tOr this projectile. However, the Mk 39 Or Mk 28. 
fuzee may be uued. 

OD) The Mk 3i auxiliary detonating fuze iB the preferred aemembly 
in thi4 projectile. The Mk 17 an0 Mk 46 fuzee, 11o/weer, way 
be used. 

(0) For method of a sk ir5g aAct paintlag, See IntrOaUCtion. 



12"A.P PROJECTILE 
MK.15 



42.00 in. 

11.94 in. 

1.00 in. 

4.00 in. 

Ilan in. 

Uplosivo D 

25.0 lbm, 

$70 1011. 

2.E17% 

Bag gun 

Wic 18 lied 1 

.1414 .6 

U.S. NAVY 

12 11 AP 
MK.15 MODE 

OVERALL LEMUR 
With Cap & WindahiAld 
WIthaut CAp Windmhiald 

DIAMETER OF BASE 

DISTANCE - BASg TO BAgD 

yam OF RAND 
DIMMER ALBOURPMET 

TYPE OF FILLING 

WEI OAT OF FILLING 

WZIORT OF LO DIO YROISOTILE. 

CAAROE/WEIGHT RATIO 

CARITIEOE OA= 

PRIMER 

TRACER 

FUZES WAICH MAY BE USED 
IN PROZECTILE 

GUNS UDED WI 	121/60 

Baas' Ilk 21 YodLe 0 4 1, (B.D.r.) 

BEUARKS1 
(*) Marking wid yointIng of thi* projeotila ere. Si dosoribid in 

o Introduotion. 
Thit IA an old type projeotils, withowt windetteld p  which im 
not in common lats. 



12" A.P. PROJECTILE 
MK.18 



DATA U.S. NAVY 

12 11 AP OTERALL LENTEE 
With Cap i!c Windmhield 54+00 in. 
Without Cap & Windshiel4 513..39 	in. 

DIAMETER OF BASE 11,977 in. 

DMI'ANOE - BASF, TO BAND 3 + 10 in. 

WIDTH OF BAND 	 4.0 ire. 

DIAMETER ATJBOURRLUT 	 114;177 in. 

TYPE OF FUZING 	 2Apioeive D 

WEIGHT OF FILLING 	 17.4 lbs. 

'1611EGhl OF LOADED Fi20JECTILE 	114 0 lbe. 

CHAROEAE1GaT RATIO 	 1.52 % 

O.ARTEIDGE CASE 	 Bag gun 

PRIMER 	 Mk 15 Upd 

TRUER 	 14.1c 5 

MK.18 PA001 

MINS USED IN: 	12m/50 

F1E4 WHICH !ilia' BE Tam 
IN PROJECTILE 	 Berne: Mk 21 Hod D & 1. (B.D.F.) 

REYARKS4 
(a) Marking and painting of this projeotile are an described in 

the Introduution4 
(b) The isindablead le threaded to the A.P. oep end held in place 

by five equally speaed notnam. Iiihich or stoked. The A.P. 
eap weights 110,96 ibo. End io soldered to the noes. In 
addition tp the wider the clap le 0180 a, erred by savan crimp 
oapa covaily mpeoed on the periphery of the nose, 



0 



U.5. NAVY 

12 11 H C 
MK.16, MOD.I,2 

GUNS USED IN1 	12°,80 

DATA 

OURALL LENGTH 
With Noss Fuse 
Without Noss Puss 

DIMMER 010  BASE 

DISTANCE — BASE TO BAND 

WIDTH OF BAND 

DIAMSTER AT BOURRELET 

TYPE OF FILLING 

WEIGHT OP FILLING 

.FEIGEiT OP LOADED PROITEMIE 

CHAR0E/WEIGHT RATIO 

CARIRLDaE CASE 

PRIMER 

TRACER 

FTLE3 VIUICH 14Y BE USED. 
IN PRO:ECTILE: 

43.S8 in. 
40.286 in. 

11.51-77 in. 

1.0 irk. 

4.0 in. 

11.977 in. 

Explosive D 

58.20 lbs. 

740 lbs. 

7.86% 

Big gun 

Mk 15 Uod 1 

Mk 5 Mod 

Basel. Mk 28 °green stripe' (S.D.F.). 
1k 39 Mods 0 & 1. W.D.Y.) 
Mk 4B Mods 0 & 1. (15.D. F.) 

No 	Mk 29 Mods 1, 2, & 3. (P.D.F.) 
Mk ,2 Mod 0. iM.T.T. 
Mk 62 M. 0. ocr.r.J 

	

Auxiliary 	Mk 1? Mod 8 Igreen stripe", 

	

Z:vtoneting 	Ek 3D Mod O. 
Flare: Mk 55 Mod 0. 

Booster Mk 0, or a special 0.63 lb. pressed, T.V.T. 
booster, ie ale° used antler the auxiliary 
detone.ing fuxe. 

RE L:ARKO: 

(1) The 1k 39 base fuze replaces the spooJal 'green stripe° Mk 2a; 
the Mk 35 auxiliary datonatin r fuze replaces the special 'green 
stri.pel K'. 1? Mod 8 fuze. 

(2) For pethall of marking and painting o  ROC Introduction. 



12" H.C. PROJECTILE 
MK.17 



DA7A 

OVERALL LENGTH 
With Acme Fuze 	 54.0 In. 
Without Nose Fuze 	 50.10 in. 

DIAM3TE1.1 'F 3a5S 	 11.977 in, 

DISTANCE - BASE TO BAND 	 3.1 in, 

WIDTH OP AND 	 4,0 in, 

DIAMETER AT HOURRELET 	 11.971 in, 

TYPE OF FILLING 	 Explosive D 

WEIGHT OF FILLING 	 79.44 1135. 

WEIGHT OF LOADED PROJECTILE 	940 lb a ;  

CHARGE/WEIGHT RATIO 	 R i 41% 

CARTRILGE CASE 	 5ag gun 

PRIkER 	 Mk 15 Wed 1 

TRACER 	 Uk 5 Mod 1 

FOn$ WHICH MAY 8E uaEn 
IN PRO.TECTILES 

U. S. NAVY 

12" FIG 
riAKAZ MOal 

GUNS USED IN: 	12 4 /50 

Bane: 11 2 °Eraen etripem. (B.D.r.) 
Pk 39 Mods 0 & 1. (B.D.F.) 
MX 48 mcpaa 0 a 1. (B.D.F.) 

None: Mk 29 and Mode 1 2, & 3. (P.D.F.) 
Mk 42 Mod D. 
Mk 52 Mod 0. (M.T.F. 
Steel Noee Plug. 

Auxiliary Mk 17 Mod 8 • green stripe". 
Detonating Mk 35 Mod D. 

Fine; !It 	rid 0. 

Mk 5 tooeter t  or optic al 0.53 .115. proceed T.N.V. booster, 
is used under the auxiliary detonating fuze. 

RE:MOMS: 

(a) The Mk 39 base fuze replaces the original epeoial 'green stripe' 
fine Mk 284 the Mk 35 auxiliary detonating fuse replace! the 
original Npeolal 'green stripe fuze Ilk 11 Mod B. 

(b) For metbod or marking and painting, wee Introduction. 
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14"AR PROJECTILE 

MK.8 
- 1.64 - 



DATA 

OVERALL LHNOTE 	 49.44 in. 
Without Cap & Windshield 41.92 in. 

DIAMETER OF BASE 	 13.94 In. 

DISTANCE - EASE TO BAND 
	

1.0 In. 

WIDTH OF BAND 
	

4.66 in. 

DIAZETER AT BOUM:HUT 
	

13.977 in. 

TYPE OF FILLING 
	

Explosive D 

WEIGHT OF FILLING 
	

34.30 Ilos i  

WEIGHT OF LOADED PROJECTILE 
	

1402 lbs, 

°BARGE/WE:MT RATIO 

CARTRIDGE CASE 
	

Bag Gun 

PRIMER 
	

Mk 15 Mod I 

TRACER 

FUZES MICE MAY BE USED 
IN PROJECTILE 

REMARKS: 

. NAVY 

1411A P. 

ME .8 MODS.3,7,8, II 

Guns Used It 	14m/45 
14m/50 

Ilk 15 

Bass: Mk El Mods Q-& 1. (B.D.F.) 

(a) A special adapter with 1!5 diameter outside threads 1$ 
required to fit Mk 21 base fuzes in these projectiles. 

(b) l'he Mod 7 projectile ay also issued BL & F or BL & T with 
adapter and Mk 5 Mod 1 tracer for target practice. 

(c) For method of marking and painting, see Introduction. 
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1411 A.P PROJECTILE 

MK.16 



17:iATA 

ovalau LENGTR 
With cap & Windsbleld 	56.00 in. 
Without Cap & Wi.ndshiold 36 4 n in 

IAlle.:TER OF RASE 	 13.977 In. 

DISTANCE - BASE TO BAND 	3.46 in. 

WIDTH OF BAND 	 4,66 in. 

DIAMETER ATZDUHRELET 	 134077 in. 

TAE OF FILLING 	 Explosive D 

WEIGHT OP FILLING 	 22.00 lbs. 

WEZGHT OP LOADED 2A0.7BOTILE 	1500 lb , 

MARGE/WEIGHT RATIO 	 1.5% 

CARTRIDGE CASE 	 Bag gun 

MUER 	 Mk 15 Mod 1 

TRACER 	 Mk 5 

	■I■ 

U.S. NAVV 

14 H AP 
M K. 16 M OM 1-10 

WINS USED IN: 14'145 
14*f50 

FUZES WHICH MAY BE USED 
IN PROJECTILE 	 Baal' Mk 21 Mods 0 & 1. (B.D.F.) 

RENARES: 
(a) Marking axe 421 painting of this' projectilo are as deacrIbed in 

the Introduction. 
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14"A. P. PROJECTILE 
MK 20 



DATA 

OVERALL LENUE 
With Cap & Windshield 
Without Cap & Windshield 

54.3S in. 

plAUPTER OP SAE 	 13.977 in, 

DI$TANCE - BASE TO BAND 	3.46 in 

WIDTH OF SAND 	 4.155 in. 

DIAMETER -1.BOURRELET 	13.977 in. 

TYPE OF PILLING 	 Explosive D. 

WEIGHT OF FILLING 	 22.90 lba, 

WEIGHT OF LOADEb PROJECTILE 	2500 lbs. 

ChARGE/MOHT RATIO 	 1.5 % 

CARTRIDGE. CASE 	 Bag gun 

PRIMER 	 Mk 15 Mod 1 

TRACER 	 Mk 6 

U.S. NAVV 

14 11 AP 
MK.20 MOD I 

GUNS USED IN: 	144/46 

FUZES WHICH MAY BE JSLD 
IN PROJECTILE 	 Mk 21 Mode 0 & 1. (B.D.F.) 

REMARKS; 
(a) Thi ■ proleetlle Is used only on up New York and Texas,. It is 

the came am the Mk le Mod 8 except for a shortened windsbleld, 
(ID) Narking and painting of Vila projeotile are as desoribed in the 

Introduction, 



14" H.C. PROJECTILE 
MK. 19 



 U.S. NAVY 

141I FIC 
MK.19, MOD. 1-5 

DATA 

OYERkLL LE14GTE 
with Nona Fuze 
Viithout Nose Fuze 

66.0 in. 
mla in. 

DIAYETER OF BASE 	 13.977 in 

Dr5TANGE - BASE,  TO BAND 	 5.46 in, 

WIDTH. OF BAND 	 4465 in. 

DIAMSTER AT BOURRELET 	 13.977 IR. 

TYPE F PILLING 	 Emploeiv* D 

WEIGHT OF PILLING 	 104.21 lbe. 

WEIORT OF LOADED PROJECTILE 	12.95 lbs. 

CHARGE/WEIGHT RATIO 	 E3.01% 

CARTRIDOI. GA4B 	 None 

FAIMER 	 MIE lb Mo4 1 

TRACER 	 Mk 5 Mod 1 

GUNS DSV) 14 r1 1.1 
14n/.50 

FULPS Iola-UCH JILAY Elt DIXED 
12  OIECTILE: 

R,EMARKS: 

Base; Mk 23 "green stripe". (E.D.F.) 
Klt 59 MOde 0 & 1. R.D.F. 
Mk 48 Mode 0 & 1. 03.0.F.) 

Nosiel Mk 29 Mods 1, a, & 3. iP.D.F.) 
Mk 42 Mod 0. (M.T.F.) 
Mk 62 MOd 0. (M.T.F.) 
Steel Nose Plug. 

Auxiliary Mk 17 Meld 8 'green. striped. 
De'tgnating 	M% 35 MIA- O. 

Fula: Mk 06 Mod O f  

Booster Mk bp or a special 0.53 lb. Ilreseed 
T.N.T. booster, will be used under the 
auxiliary detonating ruze. 

(al The Mk 39 base fuse replaces the orlgInel special ■green *tripe' 
Mk 21; the Mk 3S replaces the apeola1. 0 green stripe m  Mk 17 Kod 8 
auxilkary dutimuting fuze. 

(b) Pro, eCtil* Mk 19 Mod I only is suitable fOr use in 14 1 /45 guns 
on U.S.S. flex York and Texas. 

(c) For method of tArkin, And pain:ang, see Iotroduution. 



14"BBT. PROJECTILE 

MK.9 



DATA '1',1191=M=Millirm U.S. NAVY 

OVERALL LENGTH 

AI 	's O alkas 

DI STANCE - BASE TO B.ILID 

WI DM OF BAND 

131.ANLETEYt AT BO 111 1RRIZET 

TYIT OF FILLING 

WEIGHT OF FILLING 

n aGHT OP LOADED PROJECTILE 

°BARGE/WEIGHT RATIO 

CAEITRIDGE CASE 

▪RIM 

TPICER 

F IMES WILT CH !IVY 	uaai. 
IN PROJECTILE 

RMARX2; 

50.0 in. 

13.24 in. 

1.0 in, 

4.6i in. 

13.97? in. 

Ibrploalve D 
ouris wept In: 1.41/45 

1-0.5 lb is . 	 14 1/50 

1.41.0 21 e. 

7.44% 

Bag Gun 

Hk 15 Mod 

?I 5 o  Mk 5 Mod 1 

balm: Mk 28 and all Mode. (B.D.F.) 

14" BBT. 
MK.9 

(a) The Mk Se baee tkage rep1a0ee the previommly uaffa 

▪  

3 Rod 2 
base fuze with integral Gruffer. 

(b) Far method of marking and painting !  see. 'WM:Allot/on. 

CQH VI p MITI A L 
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16 H AR PROJECTILE 

MK 3 
_ L 74 - 



DATA 

OVERALL LENGTH 
With Cap & Windshield 
	

In, 
Without Cap 2c Windohtipld 

DIALEETER OP RASE 	 15,94 in, 

DISTANCE - BA5E TO BAND 	Z403 Ina 

WIDTH OF BAND 	 5v30 In. 

DIAMETER —TMOURREL2T 	15.977 in. 

TYPE OF FILLIXG 	 D 

WGHT OF FILLING 	 57,5 lbe, 

WEIGHT UF LatilDeD PROJECTILE 	2110 lb,. 

CUARnE/WEIGHT RATIO 	 2,74 

CARTRIDGE CASE 	 Wye 

PRIMER 	 Mk 15 god 1 

TRACER 	 Mk 6 

U.S. NAVY 

ICAP 
MK.3 MOD S. 25,4,5 

GUNS USED IN1 	1GR/45 

FUZES WiriCki MAY BE USED 
IN PROJECT1LS 	 Basel Ak 21 Mode 0 & 1. (9.D.F.) 

ta) This projectile was originally issued without windshield, but 
hae mince been modified. 

tb) The Mk 3 Mad 2 projectile has bean deolared unserviceable until 
oap$ and windetielde have been modified. 

(c) Made 2 & 3 may be blind loaded and plugged or traced with the 
Yk 5 MOd 1 tracer for target practice. 

For method of marking and painting, are Introduction, 
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16" AR PROJECTILE 

MK.5 



2240 lbs. 

1.0 

Baz Gun 

Mk 15 Moet 1 

Mk 6 

Balm Wk 21 Mods 0 & 1. (B.Da.) 

DATA 
OVERALL LENOIR 

Vith Cap lc Winclahield 
Without Cap & Windalield 

DIAMETER OF BABE 

DISTANCE - BABE TO BAND 

WIDTH. OF BAND 

DIAMETER AT BOURRELET 

TYPE OF FILLING 

WEIGHT OF FILLING 

WEIGHT OF LOADED 
PROJECTILE 

CHARGEPATIGHT PATIO 

CARTRIDGE CARE 

PRIMM 

TRACER 

FUZES WHICH MAY E USED 
IN PROJECTILE 

. NAVY 

le nAP 
MK.5 MODS. 1-5 

aults usED IN 1611/45 

101111111.3“131113. 

64,0 In. 
43.567 irit 

15.977 in. 

4,0.3 1r 

5..32 in. 

15.P77 in. 

Explcuive n 
34.0 no. 

(a) Fop oethola of mart' inc 0.nd painting 4  gee Introduction. 
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16'1 AR PROJECTILE 
MK.8 



p5ATA 	 U.S. NAVY 

16"AP 
MK.8 MODS. I - 6 DIAMETER OF BASE 	 15.977 in 

DISTANCE - SAVE TO BAND 	4.O. in. 

WIDTH OF BAND 	 5,32 in, 

DIAMETER _T:BOURRELET 	15.977 in„ 

TYPE OF FILLING 	 Exploslva D 

WEIGHT OF FILLING 	 40. SG lba. 

WEIGHT OP Lunen PROJECTILE 	2100 lb d. 

OBARUS/WEIGHT RATIO 	 1.5% 

CARTRIDGE CASE 	 1i-one 

?RIMER 	 Mk 15 Nod 1 

TRACER 	 Mk 5 

OVERALL LEW5TH 
With Cep & Windshield 	72.0 In, 
WIthout Cap & Windshield 51.6 in. 

GOB USED IN: 16 0/45 
16*/60 

PLI2ES nacii ]!Ay SE USED 
IN PROJECTILE 	 Bagel: K. 23. :ode 0 4 1. (B.D.P.) 

RZMARES: 
(a) 3S.nrkIni=7 and painting Gf this. projeztile ar° au deguribe'- 

in the IntrOdution, 
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16" H.C. PROJECTILE 

MK. 13 
) 



DATA U. S. NAVY 

1611 F1 C OYERJUX, LE4qGTB 
With None Fuze 
	 54.0 in. 

Without Noae Fuze 
	

50.1e In. 

MK.I3 MODS. 1,2, DIALterAR OF aASE 	 15.5M 

DISTANCE - BASE TO BAND 	 4,113 	• 

WIDTH 011' SAND 	 5.32 in. 

DIAmETER AT BOURRELET 	 1541 77 In. 

TYPE OF PILLINO 	 Explosive D 

WEIGHT OF FILLIRO 	 1534 .6 113m. 

wEIGHT UP WADED PRO ECTILE 	1900 1619 4  

CILARGEPATIGHT RATIO 	 8.08% 

CARTRIDGE CASE 	 !icing!" 

PRIMER 	 Mk 1$ Moit 1 

TRACER 	 Mk 5 Mod 1 

FUZES W.LiICH MAY BE USED 
IN PROJECTILE: 

GUNS USED IF: le/45 
16°150 

Base: Yk 28 green etripel. (B.D.F.) 
Mk 39 Mods 0 & 1. (B.D,P.) 
Mk 48 Moam 0 et 1. (B.u.r.) 

Nona: Mk 29 mod. 1,2 i t z u tp.D.F.) 
Mk 42 Mod O. (M.T.F.) 
Mk 52 Mod O. ()I.T.F.) 
5teel Nolge Plug. 

Aumiliary Mk 17 Mod e %neon strtpew. 
Detonating Mk .35 MV 0. 

uZe FL Hic 55 Mod 0. 

(a) Booatar Mk 5, or a upeotal 0.53 lb, preened T.V.T. boopter r  
will be weed under the auxiliary detonating pate. 

110 This projeottlo ie norm Ally laSued with an A.1. no 	plug. 

t o) The Mk 13 Mod 1 H.C. projectile was originally issued AB the 
16 1  E.X.-1. 

(d) The Mk 39 fuze raplaoee the original special 'green stripe" 
Mk 23 base fuze; the Kk 3t auxiliary detonatiht rule replaces 
the on 	special 'green stripe" Mk 17 Mod a. 

(o) For method of marking And painting, see Iptroduntion. 
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U. S . NAVY 

20 MM A.A. 
H E 

HE-I 

DATA =1•111111M 

OVERALL LENGTH - With Nose Fuze .5.275 in. 
Without Nose Fuze 	2.625 in, 

DIAMEIRR OF •LekSE 	 0.74 in. 

DISTANCE - BAE.E TO BAND 	0.374 in. 

WIDTH OF BAND 	 o.le in. 

DIAMETER Al BOURRELET 	 0.76 In. 
n; .02,43 lbe. Tetryl or 

nrE & WEIGHT 	Pentolte. 
Or FIILING 	HE-I:  .0072 1b9. Incendiary 

MiX; .0171 !be. Tetryl 
or Pentoli.to. 

WEIGHT OF LOADED PROJECTILE 	0.2714 ).b$, 

CHARGE/WEIGHT RATIO 	 13.95 

CA 	DGE S S E 

?HEIM 

TPA GER 

F' 7JZES 	Iii*Y BE 'USED 
IN PROJECTI LE 

:..1:51=LX 

ate; Mk 2.; HE-1: 	2,3por 4. 

HE: Kir, .30; HE-I: Mxis zo or 31. 

None 

None: gk 26 Moda 0 & 1. (P.D.F.) 

(a) The explosive tilling or the HE proLleGtile 1i press-faded in 
three equal increments_ The HE-1 projectile le sloilarly loaded, 
but the firgt inurement crinelete or an incendiary miture, the 
other two of HE (either tetryl or pentolite). 

(b Thla round la also isnued BL & P. uitft an inert filler anE a 
dumy nom cap. 

(o) Identification - Marking and Painting: 

Prolectile_Type  

HE (retry') 
HE (Pentollte) 

(Tetryl) 
HE-I (Pentollte) 
BL & 

Prolectile Color  

'Mite 
Yellow 
Rid 
Light Flak 
DaTil Gray Grean 
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DATA 	 11"""""6"- I U .5 NAVY 
Mark 4 Mark 7 

3.02,5 3.025 d  
2.52B 1  2.525' 
0,74 d  0.74. 

0.397' 0.,3297 .  

0.16 6  0.10 

0.78' 0.75" 

20MM A.A. 
HE-T 

OVER&LL LENGTB 
Without ncee fuze 

DIAMETZR .OF EASE 

DISTANCE - BASE TO BAND 

BIWA. OP BAND 

DIAMETER AT WORRELET 

T.= OP FILLING 	Tel.ryl or Pentolite 

WEIGHT OF FILLING - Me;..01 1b15. 	.01 MB. 
TRACER: .017a lbs. ,O147 lbs 

WEIGHT OF LOA= PROJECTILE 	.2621 1b a, .2714 lbe. 

K. 47 

CBARGOTE/GHT RATIO 

CARTRIDGE CASE 

PRIMER 

TRAM 

I 
FUZES waImi ma Bs ImED 

FROSECIILE 

Mk 2 	Mks 21 3 0.cr 4 

Mk VEI 	Mk al 

Integral 	Integral 

Note; Mk 4 pro3ectils - Mk 26 Mods 0 or 2 

Mk 7 pro3ect1le 	26 MCde 0 er 1 
(F.D.F.) 

LENGTH 01 TnACER CAVITY 	1.107' 	1.062" 

DIAMETER OF TRACER CAVITY 	MA I 	0.47 0  

REHARXEI: 

(&) The Mk 4 and. Ilk 7 rounds. arc identical except for the 
dimenalons of the tracer cavtty, which ia slightly greater 
in diameter -and length in the Mk 4 than in the Mk 7. Thlia 
somewhat reduces the tracer filling of the Mk 7. 

The Mk 7 round le alto legued SI 4 T with an inert filler 
in the HE cavity and a dunny ADO@ plug. The tracer cavity 
oontalna the etandard tracer mixture. 

The burmter charge of the 20 mm is more sensitive than the 
usual projectile burster charge. Accordingly, greater caution 
ObOuld be obi:ler-veld in handling. 

The tracer element in theee projectiles is loaded in .tiro 
increments: (1) Flrat increinent la the tracer compodition 
which la praesded In the after compartment by hydraulic 
pressure .; (2) The aeoond increment lc the 'starter' mixture 
which le preened in on top of the tracer compoaltion and le 
more menaltive than the latter. When the projectile is flred, 
the heat from the propellant charge lgnitea the mtarter Nbloh, 
in turn, seta off the tracer compoaitlon. 

(e) Identification - Marking and Painting: 

Projectile .COlp.r. 

Light Gray 
Blue 
Dark Gray Green, *Lth 

1/80  Yellow Band. 

'HE-T (Tstry)L) 
}l -T (Pentollte) 
LLAT 

When adoedhled with 'Dark Ignition' tracers, a lie' 
bright red band will be painted around the projectile 
midway between the bourrelet and the rotating hand. 

(f) To eliminate the blinding flash 6harcoterietio of standard 
20 mm tracere when fired at night, a special 'Dark Tiplition 6 

 tracer has been developed which does not light un_until about 
100 yds frog the gun murtle. Rounds are desipmated IRE-T-DI'. 
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DATA U.S. NAVY 

20 TM A.A. 
A P-T 

OVERALL LENGTH 
With Cap & Winduhield 	3.051 in. 
Without Cep & Windshield 	2.449 in 

E AM2TER OP BASE 	 0.742 in. 

DI$TANCE - BASE TO BAND 	0.1S ift. 

WIDTH OF BAND 	 0.154 in. 

DiAmETE)3 . J3OURRZL.ET 	 0.?"34 in. 

Tin OF PILLING 	 Horde 

WEIGHT OF FILLING 

WEIGHT OP LOADED Pr OJECTILE 	0.2686 roe. 

.ALARGE/WS1G4 RATIO 

CARTRIDGE CASE 	 Mka 3 & 4 

mk 31 

TRACER 	 Integral 

FUZES WEICH MAY BE 'MED 	None 
IN PROJECTILE 

tLMARK5: 

MK. 9 

(4) This i$ an Al projectile, withott burster charge. Therefore, 
no fu7a Is amployed. 

(b) Identification.. Ma_rking & 

15.Pojetlie Twit  

-T 

Projectile Color 

Black 
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OVERA...LL LENGT 

DIAgEMR OP EASE 

DISTANCE - BASE TO ELAND 

wings OF BAND 

DIAMETER AT aO 1JRRELE1 

3.22 In. 

0.9'70 in, 

0.50 £i. 

0.203 In. 

0.784 in. 

U.S. ARMY 

20 MM. A/C 
HE-I 

MK. I 

(Old $BrIon) 

TYPE OF FILLING 	Tetr71 a Incendiary-  MIX 

NE IOVT OF FILLING 	 .0.025 ibe. 

I-DATA 

WEIGET OF LOAXED P1 4JETIL2 

UARGE/WEIGHT RATIO 

.DARTRIDGE CASE 

FRINER 

TRACER 

FEES AniCe M4Y BE USED 
IN PROJECTILE 

0,290 lba. 

H2lAl 

1.566 

None 

No, 253 Mk I (P.D.F.) 

REMARKS.; 

(a) This round la to be supsraedad by the HE-1 H97 round or 
the nes 	 matched aeries. The n-I K 	round k rod 
is to be olassified i UNURVICtABLV by Naval activitlea es 
'goon as replacement allowances or stock° 0f the H97 round 
are received. 

(b) IiteAtifiuktIon - Harking A Painting: 

Projectile Type 	Titojittye Color 

HE-I, Hk Body - Red 
Bnarrelet - Yellow 
Fuze - Unpainted Erase 
Stencilling La Black 
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U.S. ARMY 59E97.•framaip DATA 

20 MM. A/C 
BALL 

OVERALL LENGTA 	 3.31 In. 

DIAMETER OF EASE 	 0.7'70 in. 

DI5TAN'OE - RASE TT) BAND 	0.50 in. 

WIDTH OF laAND 	 0.203 In. 

DIAMETER AT BOUNRELET 	 0.7e4 in, 

TYTE OF IIILL1Nn 	 Npne 

WEIGHT OF FILLING 

WEIGHT OF LoAtED PROJECTILE 	0.2.0 lbs. 

CHARGE/WE:GAT RATIO 

CARTRIDGE CASE 	 M21A1 

PRIMER 	 Ma6 

TRACER 	 None 

FUZES WUIGA MAY BE USED 	None 
IN PROJECTILE 

REMARKS: 

M.1 

(Old Series) 

(a) %le round la to be eupereefted by the Practice round I99 of 
the new balliatiCally matalea Atrium'. The Ball Mk F round 10 

 to be claonifie IUNSVICW,ABLE° by Naval aCtiVitieg as  BOOn 
all replacement all 	or otocke of the F.97 rolAnd are 
receiv.od. 

(b) Identification - Marking & Painting: 

Projectile Type  

Ball, Ek I 

P172,1 2SI111gOLT 

Blaok Dverall 
No Stencilling 



0. • • • 
• •••• 

•• 	• 
O 411  • •

119 p 9 ■ • 
a 	44 • • 4 9 1 	1  

■ -9.  o il  4, E 4 1...041.* 
4 9 •

••
■ • It ...1  

11116   
• • 4 a • "r il '4. 

▪  

a 
4 

6
a  I•  •• 0 

	

G 	
11 . & 4 *  

6 • • m e 0 . 6 e a,

▪ 

 *  
OM' • • • 0 • - 

O 0 •• ill • • O t  ■ 
sal 8 4, 

▪ a a* 6 04 9" • 
q. • 6..990 _ 411  • 

a • • • • • • 
1 9.6 .0  • 	•• • - 	 • • * 0 
IA • lb  e. 0 • 11.,• • 

1.* 	6 • 0 -,,,, • - deoa• - • 
4 4 14  6 • • • t o. 
* •6  6 0464 ••9 
• .14 ie.* ,  •• • • • b • 

• • 6 • •• ea 
• 6 •• i • •••• 
▪ 6411.• e s  II al • 

I  0 4 6 ■ IF 6 1 01  6 66 a, p • 
 •

▪  

fb •• 6 • •
a 
 • • 

li d
•  • 1 	116 • 11  ▪ •••• a 6 9 9 IN 

or 4111 • • ei 	• • • • 
F et, G016 '4 5 4 • 
t o  66601 2 ••• 
•• • *0 01 0  
• • le 0 • • -• 

• 4 ■ 0 • 12% b 
• 4.1-• 

* • • 	* 
• 1 	• 

be • alive 

be O w  

• •• 	di  4, 

IP 	* 4 	• 

a, IF• 4'• 	• 
R.  

•"11•• • 0 • 

• • • 

▪ 11 • el . II % 

*IP IP • • • 	- 

	

'Pa 	• 

10 GIP* ,  

0 • 9 • 

6. • 

20MM A/C M.75 
AP-T 

11 	°W.  



DATA .41061114144111.1;11. U.S. ARMY 

OVERALL LENGTE 	 3.25 in. 

DIAMETER OF BASE 	 0.770 lit. 

DISTANOS - BASE TO BAND 	 0 + 5 in, 

'WIDTH OF BAND 	 0.203 in. 

DIAMETER AT BOURRELET 	 0.?34 in. 

TYPE OF FILLING 	 None 

talEOHT OF FILLINO 

WEIGHT o La am PROJECTILE 	0.370 lbe. 

CHARGE/Ulan RATIO 

CARTRIing agS 	 R21A1 

FIRIgna 	 M36 

TRACER 	 Integral 

F.:12ES AlLICH MAY BE USED 	None 
IN PROZECTILE 

20MM.A/C 
AP-17 

M75 

Series) 

FLE9.4AFXS: 

(a) The tracier ie red in °Dior Lnd burns for about 4 seoonde, 
eqUivalent to A range of about 2000 yd s. 

(b) This round is to be auperaedad by .0119 AP-T, H 95 round of 
the new ballistiaally matched aerial', The AY-T, 1? room, mind 
ig to be cla.ceified 4 UNBERVICEASLE 6  by Naval acitivAttea 
soon as replaoomtnt allOwarliC@a o stooks of the N28 round 
are received. 

(0) IdentifiutIon - Yarkimg 4 Paintingl 

Pro eatile Color 

A7-T o  E75 	 Black Overall 
Stencilling in Wbite 
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DATA 

OVERALL LENGTH 
With Nape Fuze 
Without Non Fuze 

DIAUFTER OF BLAU 

DISTANCE - BASE TO BAND 

WIDTH 0? SAND 

Di JIIIIIETER __TSOURREZET 

TYPE OP IILL1Na 	TeTryl 

WEIGHT OF KLLING 

WEIGHT OF LOADED 2ROJEcTILZ 

CUARGE/WEIGHT RATIO 

CARTRIDGE cA5Z 

PRIMER 

TRACER 

FUZES W'clICH WiY BE USED 
IN pRoJEcTILE 

REVARM 

PSSTRIOTED 

3.CS in. 
2.44 in, 

C.76 in. 

0.39 in. 

O.20Z in. 

0.78 in. 

Incendiary Mix 

O.017 lbo. -  

O.29 lbe. 

U.S. ARMY 

20MM. A/C 
HE-I 

(New Sert.:c 

M97 

M21A1 

11360.1 

N one 

Nose: M75 (P.D.F.) 

(a) This round in SUpereeding the HE-.I Mk I round of the Old 
Series. 

(b) Identification - Marking & Painting; 

Projectile TJE2 	FrOtctile Collor 

NE-S. M97 	 Body - Rea 
Bourrelet Ye-Law 
ru?-e - Unpainted Prase 
Ste.n.cilling in MAO; 
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DATA 	 RESTRICTED 

OVERALL LENGTH 
with Nome Cap 	 3.24b In. 
Without Nose Cap 	 2.30 in 

DIAMETER Cr BASE 	 0.78 in. 

DISTANCE - BASE TO BAND 	0.39 in 

WIDTH OP RAND 	 0.203 In. 

DIAKETER _TISOURRZLET 	 0.78 La. 

TYPE OF FILLING 	 Incendiary Mixture 

WEIGHT OF FILLING 	 0.020 lbs, 

WEIGHT OF LOADED PRO:ECTILE 	0.27 lbs. 

CHABOVVIEIGNM RATIO 

CARTRIDGE CASE 	 M21A1 

PRIMER 	 M3 5A1 

TRACER 	 None 

FUZES WHICH MAY BE USED 	None 
IN FRWECT1LE 

REHARKB: 

U.S. ARMY 

20MM. A/C 
INCENDIARY 

M96 

(Hew Series) 

(a) The incendiary mixture fills both the nose cap and the 
projectile body. Ho fuse 18 required, as the functioning 
is initiated by Impaot of the no with the target. 

(b) Identification - Marking a Painting: 

ProJeotile Type 

Inoendiary, M98 

Proleqtile_ColoE  

Body-Blue Gray 
No Cap . Light Blue 
Stencilling in Black 
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DATA 
	

RZ5TRICTEM 

OVERALL LENGTH 
With Nose Cap 	 3.27 la. 
Without Noise Cap 	 2.30 in. 

DIAUFTER OF RASE 	 0.78 in. 

DISTANCE - BASS TO BAND 	 0.39 in. 

WIDTH OF BARD 	 0.203 in. 

DIAMETER -T.BOURRELET 	 0.78 in. 

TYPE OF PILLING 	 None 

WEIGHT OF FILLING 

WEIGHT OF  LANDED PROJECTILE 	0.2 lb a. 

CHARGEMIGHT RATIO 

CARTRIDGE CASE 	 M21A1 

PRIMER 	 M3SA1 

TRACER 	 Nor 

FW;ESVIIICH MAY BE USED 	 None 
IN PROSECTILE 

U.S. ARMY 

20MM. A/C 
PRACTICE 

M99 

(New Series) 

REHARICS1 

(a) This round is eaptrsecnng the .(111 mk I round of the Old 
Series. 

(b) Identification - Marking and Painting: 

Pro.lectile  :rype. 	Prolootile Color  

Practice, M99 	Black overall 
Stencilling in Whits 

199- 
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DATA RESTRICTED U.S. ARMY 

   

OVERALL LEffull 
With Cap Et Windshield 	3.27 in. 	20MM. A/C Without Cap At Windahleld 	2.40 In. 

DIAMETE19 OF BASE 	 0.78 in. 	 AP-T. 
DISTANCE - BASE TO BAND 	0.D9 in. 

wirTE op SAS 	 0.203 in. 	 1495 

DIAMETER ..T.BOURRELET 	 0, 7 in. 

TYPE 	FILLING 	 None 	 (New Series) 

WEIGHT OF MUM 

WEIGHT ',IF LOADED PROJECTILE 	0.29 lbs. 

CiARGE/WEIGHT RATIO 

CARTRIDGE CA 5S 	 121A1 

PRIMIR 	 E36A1 

TRACER 	 Integral 

FUZEZ 'WHICH MAY SE DSrED 	None 
IN PROS TILE 

REMARKS: 

(R) Tht tramer Is rad in dolor and burns for a period of about 
2.25 seconds, equivalent to a range of aboat 1400 yds. 

Oa) This round Is superaediag the AP-T Y75 round o the cu. 
5011.012. 

(c) Identlfloation - Marking & Painting: 

12140122P-129 
	

ProJtottle Color  

AP-T, K915 
	

Overall 
Stencilling in White 

2c:.1 - 
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DATA . 111115118•110111110 U.S. NAVY 

40 MM A.A. 
OVERALL LENGTH 

With None Fuze 	 7.1 in. 
Without Nose Fuze 	 5.2 in. 

1,3 in, 

1.675 La. 
1.730 in. 
Op6 in. 

1.57 in. 

& Incendiary 
0.140 lbs. 
0.150 lbs. 
1.905 lbs. 

5.0% 

Mk 1, Mk 2, Mk 3 

Mk 21 Mode 2 & 3; Mk 22 Mode 0 & I 

Mk 10, Mk 11 

Nose: Mk 27 Mode 0 & 1. (F.D.F.) 

DIAMETER OF BA SE 

DISTANCE - BASE TO BAND 

WIDTH OF BAND 

DIAMER T .BOURHMET 

TYPE OF FILLING HE: Cast TNT 
Cant TNT 

1010HT OF FILLING 
(b) 

WEIGHT QF LOADED PRO:ECTILE 

CUARGE/BEIGHT RATIO 

CARTRIDGE CASE 

PRIMER 

TRACER 

FUZES WhICH MAY BE USED 
IN PROJECTILS 

(a) MK.I 
(b) MK. 

1-1E,HE-1 

PEY.AFXS: 

(a) The Mk 1 projectile was manufactured first, The Mk 2 was 
then produced with only minor manufacturing differences. 
Both Mks are now in production. 

(b) The Mk 1 and the Mk 2 oroaectiles are both loaded HE in 
three increments. The Mk 2 may also be loaded HE-I with 
the central increment an Incendiary composition. 

(c) The Mk 2 HE-I round may be issued plugged instead of traded. 

(d) Both projectile bodies pay be issued BL & P or BL & T for 
target practice Or deicing. 

(e) Tracer MX 10 has been declared Unserviceable and is being 
replaced by the }'k 11 in all assemblies. 

(f) Identification - Marking & Painting: 

Color Identificanoll, 
LEILISCIAle_TYDIe 	_Ap4y Bard  	 

HE-P 	 Grecn areen Green 	Plug in tracer. 
HE-TISD 	 Green White Green 
HE/$D 	 Green Black Green 	Non-luminous tracer. 

HEI-T/SD 	Green White Red 
ME-I-P 	 Green Red 	Red 	Plug in base. 
HE-I/5D 	 green Black Red 	Non-lumlnous tracer. 
HE-I-T 	 Green White Red 	SD relay not loaded. 

with 
Black 
sand 

EL A T 
lI. AP 

Red 	White Red 
Red 	Fled 	Fed 

Dummy Lute. 
Dummy fuze and plug in 
base. 

(g) The tracer componitiOn is either a red burning mixture in 
the tracer (T) rounds or a non-luminous burning compound in 
the SD rounds not designated 

Remarks 

- 203- 



hi. 
&BM. 

did.11 ***** 

Ft 1'RIC T.LE2.)  I  

40 MM PROJECTILE 
M81 AI 
AP-T 

904 m. 



DATA 

OVERALL LENGTH 
With Cap & Windshield 

	
6.19 in. 

Without Cap & Windshield 

U.S. NAVY 

40 MM A.A. 
DI) MPTER OF BASE 	 1.5 in. 

DISTANCE - BASE TO BAND 	ossoa in. 

WIDTH OP SAND 	 0,64 in. 

DIAMETER .TBOURRELET 	 1.65 in. 

TYPE OF FILLING 	 None 

WEIGHT Or FILLING 

OZGHT OF LOADED PRWEGTILE 	1,96 lbe, 

Mat Al 

AP 
AP.T 

CEARGE/WEIOST RATIO 

CARTRIDGE CASE 

PRIMER 

TRACER 

FUZES WHICH MAY BE USED 
IN PROJECTILE 

REMARKS: 

Mk 1, Mk 2, Hk a 
Mk 21 1  Mk 22 

Integral 

None 

(a) This projectile le an Army design manufactured for the Navy 
to Naval epacifloatione, 

(b) identification , Marking & Painting: 

ifiE7114alif121112: asalectile Tyvv 	0 	 — Afl_ 

AP 	 BlacX Black Black 	Plug in tracer cavity. 
AP-T 	 Blank White Black 	Integral tracer (red). 

-- 2015 -- 



MK 1 
1.1" A.A. PROJECTILE 



DMA 

OVERALL LENGTH 
With Noes Fuze 
	

5.8 in. 
Without Nose Fuze 
	

4.1 In. 

U. S. NAVY 

1.1" A.A. 
DIAMETER OF BASE 	 1.0e5 in, 

DISTANCE - BASE TO BAND 	0.87 In. 

WIDTH OP BAND 	 1.0 in 

DIAMETER AT BOURRELET 	1.095 in. 

TYPE. OP FILLING 	 Explosive D 

3? MONT OP FILLING 	 0.0 'lbs.  
(b 0.034 lire . 

WEIGHT OP Lox= PROJECTILE 0,91? lbs. 

MK. I 

NI K. SD I 

GOARGE/WEIGNT RATIO 

CARTRIDGE CASE 

.PRI/IUR 

TRACER. 

FUZES WHICH MAY BE USED 
IN PROJECT= 

HEEARICS: 

4.0% 

Mk 1 

14k 19 and Mode 1,2 t  & 3. 

The tracer composition is inserted in the re-
cess at the bass of the projectile. The 
tracer element le divided into two increments 
and pressed into the recess by hydraulin 
pressure. The tracer is ignited by the pro-
pellant charge from the cartridge masa. A 
capsule tracers also be used. 

Nose: Modified Nk 12 Mods 2 & 3. (P.D.F. 
Mk 34 mu/ p.11 Mode. (P.D.F.) 

Wit is to be noted that the 1!1 Mk I 10 not the self-destroying projectile. 
The 1!1 Mk Il is self-destroying. This is the prImary dietinguishing 
feature between the two projectiles. 

(b)The Mk BD 1 consists of 
destruction by drilling 
cavities. 

a Mk 1 projectile body modified for self-
through the wall between the tracer and HE 

(0) The Mk 1 projectile may 
de-Icing. 

(d) For method of marking and painting, see Introduction. 

also be issued L & T for target practice or 



1.1" A.A. PROJECTILE 
MK.2 



DIAUZTER 0? 2ASE 

DISTANC-E - EASE TO BAND 

wItTE OF RAND 

DIAMETER AT BOURRELET 

TYYE OP FILUNG 

WEIOUT OF mum 
liSURT OF AIDEDI.O 	PROJECTILE 

cHAP*E/WEIGHT RATIO 

CARTRIDA CASE 

1.065 in. 

0,87 in, 

1.0 in. 

1.095 in. 

Explosive 10 

.034 lbs. 

417 lbs. 

3.7% 

Et I 

U.S.NAVY 
li n  ► .A. 

MK. 

alifilmwsz DATA 

OVERALL LENGTH 
With Noma Filza 
Without bogie Fur, 

5.7 in. 
4.1 in. 

P1 NEE 	 n 19 and Mode 1,2, & 3. 

TRACER 	 The tracer composition is inserted in the 
recess at the base of the prciectile, The 
tracer elenent is divided into two inorements 
and pressed into the reclaim by hydraulic 
pressure. The tracer lei ignited by the pro-
pellant charge troo the cartridge omen. A 
capsule tracer may !Lino be died. 

Nose: Modified Hk le moa. 2 & 3. (P.D.F.) 
lick 34 and all Mode, (F.D.F.) 

REKARKS: 
It le to be noted that in the cane of the 1,10 Mk 2 the projectile 
detonates itself at the and or its aerial flight even though there is 
no contact with the target. The purpose of this' feature is to prevent 
the projectile from returning to the earth and detonating on impact 
when the aircraft target is missed. Obviously, Mile projectile is 
desirable at land baees. 

The feature of self-destruction ta incorporated in the projectile it,- 
self. As illuetrated by the drawing on opioGite page, there is a 
hollow !haft connecting the tracer cavity and burster charge cavity. 
A emall cap a black powder is inserted in the shaft, When the tracer 
burnm down to the bottom of the traoer cavity the heat will ignite 
the blast powder clap which in turn sets off the burster charge and 
destroys the projectile while in flight, 

FUZES WHICH HAI BE USED 
IN PROJECTILE 



MK2 
I PDR GOM. PROJECTILE 



U.S. NAVY 
..1;10111111.1.1.11.1M1  

I PDR COM. 

MK_2 MODS. 013  1 

OVERALL LENGTE 

DIMET4E OF BASE 

DISTANCE - BASE TO BAND 

WIDTH OF RANO 

DIAMETEE 	BOURRELET 

, Guns Used In: 1 pdr•/40 
L__ 	  

TYPE OF PILLING 	 Black powder 

FILLING 	 0.026 lb*. 

OP LOADED PROJECTILE 1.088 lbs. 

cBARGE/w2IGAT RATIO 

CARTRIECE CASE 

FRIXER 

TRACER 

FulS$ volicti MAY LE USED 
IN PROJECTILE 

2.07% 

1.1. 2 

Mk 10 Mod 9 

Intetra1 

lawn: Mk a god 4. (B.I.F.) 

(a) Thia ammuniIion is used in coast guard guns. Their bursting charge is 
Black Pow er 	ana T.N.T. or Black Powder .alone. Black Powder 1.0 very 
sensitive and this should be kept to .in' when unscrewing the fuze as 
43= of the powder may have fallen down into the threads and the 
friction would cause detonation, 

(b) The IY.k 10 V.od is primer may be used for saluting charges only. 

(o) Ease fuze; 	2 Nod 9 and Mk 8 Mod 5 (without tracers) nay be used, but 
the Fk 8 Kod 4 le the preferrea aesenbly. 

( ) This round Day be issued BL & P for target pract$_oe. 

- :5) 1 1 - 



NAK4 MOD. 1 
3 PDR COM. PROJECTILE 



DATA 

OVER4LL LEA; GTE 

DIAMETW 	aAsx 

DISTANCE - BASE TO BAND 

WIXE OF SAND 

. NAVY 

3 POR COM. 

MK, 4 MOD. I 
DIANZTERAT BOURRELET 	1.e45 in. 

TYPE OP FILLING 	Slack: Powder & T.N.T. 

'WEIGHT OF FILLING 	 i 1L lbs. 	Crune 50. In: 3 pd,r./.50 
=GET 0? LOADED PROJECTILE 3.30 lbs. 

CHARWgELOHT RATIO 	 3.93% 

CARTRIDGE CASE 	 Mk 1 

PRIMER 	 1•:k 1C Mod 9 

TRACER 	 IntegrE1 

FUZES MICE tali' BE USED 	lase: r4 a 'hod 4. 01.1.F.) IN PROJECTILE 

R.:LARKS: 

(a) ?hie ammunition la used in coact guard guns. The bursting charge is 
black powder and T.H.T. or black powder alone, Blaek powder Is very 
seneLtive and this should be kept in mind when unacrevIng the tuts aa 
GOMC Of 'the pcnider may have fallen down into the threeas and the frio-
clan would. cause aetonation. 

(b) Primer Mk 10 Mod B may be used for saluting ohargeo only. 

(0) FUZE'. Mk a MOd 5 and 1..t.k 2. Mod 9 (without tracers) may be used, but the 
Mk 8 Mod 4 fuze Lis the preferred amicably, 

(a) This round may be limed Did & P or BL T with the MX 7 treoier for target 
prautine, 
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MK. 3 MOD.3 MK.3 MOD 4 

6 FOR COM. PROJECTILE 



DATA 

OVERALL LENGTF 
	

8.4D in. 

DIA.O.TaE OF aflisz 	 2.224 in. 

DISTANCE - BASE TO nAnD 
	

1.493 in. 

OP' 8.151) 	 .787 in. 

DIABCF.TER AT &C 	ET 	 2.239 in. 

TYPE OP FILLING 	Blauk FowilleT & ?ALT. 

%EIGHT OF FILLING 	 .24 lbs. 

WEIGHT OF LOADED PROJECTILE 	6.00 MB. 

CI:TAME/WEIGHT RATIO 	 4.00 

CARTRIDGE CASE 	 la 1 

PRIUER 	 fir} 10 1Kgd 9 

TRA0124 	 Integral 

U.S. NAVY 

6 PDR COM. 
MK,3 MODS. 3,4 

Guns Used In: 6 p-6:r/40, /42, 
6 pdr/48, /50 

FUZES WHICH MAY BE USED 
IN PROJECTILE 

Mk A Mod 4. EB.I.F.) 

REvARK S : 

l'hia ammunition is used In coast guard guns, The burstinr chare is 
black pi mn5.er and T.F.T. Or b1.151.0)4 powl2er 	 BlAok powder is very 
oensitive am. this should be kept in mina whan unscTewinE the tute as 
sone of the powder may have fallen down into the threads and the 
fric'tico would enuee detonation. 

(b) 	Bane nave Ek !...1.0a 0 and Mk a Xpd 	Nithout tracers) may be used Ln 
thin projectile.. but the HIE a Yod 4 in the preferred assembly. 

(o) 	The Fit 10 !.!od 8 primer may be used ror ealuting cartes only. 

(d) 	Thla round, may be Issued UL. P or B -x- a T wLth the Ya 7 tracer for 
target pr4Qtice. 

(a) 

r7 	ry  



MK.5 
6 PDR. COM. PROJECTILE 



6 PDR. COM. 
MK 5 MODS.0153 

Guns Used In: 43 pdr/40, 42, 
pd'/45, 50 

DATA 	 rompooma, LI. NAVY 

OVERALL LZAG.Til 	 8.28 in. 

GF BASE 	 2.22 In. 

DISTANCE - BASE 70 lalaD 	1,49 in. 

WtIng OP Ban 	 04.757 tn. 

DIANETERALT BOURRELET 	2.20.7 in. 

WPE Dr FILLING 	BULOk Flowaer 

!MORT OF FIL,EXIM 	 0.23 ale. 

WISH` OP LOADED PRON.CTILE 5.0 lb s. 

GUARGEMIGHT RATIO 	 4.0% 

GAPTRIDDE CASE 	 1 

PALM 	 Mk 10 Mod 9 

TRA:OER 	 Integral in fuze 

FUZES MUCH MAY BE USED 	Woe: Mka mod. 4. (B.I.F.) 
IX PROXECTILE 

REKAYLICS: 

(a) This ammunition is used in coaat guard guna. The bursting 
charge le black powder and TYT. Black powder le very eenaltive, 
and this should be kept in mind when unscrewing the Pun, ae 
some of the powder may have fallen down into the thread°, and 
the friction would cauee detonation. 

(h) Base fuzee 	2 Mad 9 and Mk e Mod 5 (without tracers) may be 
used in this projectile, but the Mk B Hod 4 le the preferred 
assembly. 

(o) The Mk 10 Yo4 8 primer may be used for collating charge° only. 

(d) Thin round pay be lamed BL & P or BL & T with the Mk 7 tracer 
for target praottoe. 
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R55TRICTED 

INTRODUCTION 
CARTRIDGE CASES a BAG CHARGES 

1. IARTRIDGE  CASES 

G rwr 

Propellant chargoa for small and medium caliber guns are asseMbled 

with primer and powder encloeed in a brass or steel container or "Cartridge 

Case „ . This assembly of the entire charge in a single, rigid, protecting 

case increeeee the ease and rapidity of loading and reduces the danger to 

pereonnel from flare--backs. On the other hand, additional care in handling 

muot be exercised with this type of ammunitLon, since the cartridge case 

contains the powder charge and the primer. 

Flixed Ammunition  

Smaller caliber guns use "fixed ammunition", with the oartridge case 

firmly crimped to the bawls of the projectile. The following guns employ 

fixed ammunition; 

20 mm A.A. 
40 mm A.A. 
1.1" A.A. 
1 pdr. 
3 pdr. 
6 pdr. 
3 1/23 
3'/ 

V/25 

Semi-Fixed Ammunition  

Oune of larger caliber, for ease of handling., require separate loadIne 

of powder and projectile, or "semi-fixed ammunition". With this type of 

ammunition the powder and primer are contained` In a cartridge ease, but 

the caee to not 'crimped to the projectile. In eeml-fixed ammunition the 

powder is held firmly in place by a cardboard spacer and/or a cork closing 

plug. The following groins employ semi-fixed ammunition: 

5 1 /3 
5 6/51 
6 6/47 

Otis Seal 

Beeidee affording a safe and convenient method of loading, the cart-

ridee cane performs the further important function of preventing the emoape 

of gashes through the breech of the gun. The eartridge case has a fairly enug 

fit in the gun chamber and forma an effective gee seal due to ite expansion 

when the gun le fired, 



RESTRICTED 
PROPELLANT CHARGES 

Introduction (Continued) 

I. CARTRIDGE  CASES  (Continued) 

11.111=1 

Cartridge cases may be identifiqd by stamped markings on the base of 

the case. The following information will be found: 

LOT NUMBER 

SIZE & CAL. OF GUN 
ANJ MARK OF CASE 

SURE:tIbTT EN DENT S 
INITIALS 

WHEN MADE BY COW* 
TRACTOR HIS NAME 
REPLACES °N.G.F.' 
& SUPT.'S INITIALS 
An OMITTED 

DATE (MONTH & YELR) 

INSPECTOR'S INITI 

CARTRIDGE CASE MARKINGS 

_qpecial Cartridaalta 

Aside from those employed to propel projectiles, certain special types 

of oartridge CROCE are also in use. These include saluting oharges for 3m/23 

and 1, 3, and 6 Pounder guns; impulse charges for torpedoes, depth charges, 

and projector charges; and charges for line-throwing apparatus. These cases 

will not be described in this publication, since they are not primarily 

concerned with projectiles. One group of special, oaaes, however, deserves 

consideration. Theoe cases are specially adapted "short cartridge case" for 

use in clearing projectiles lodged in bores of guns. Short cartridge caeee 

are made by cutting down standard cartridge cases. The following ehort capes 

are now in service use; 

Gun 	CrtrA .:#d. Fro 

1.1. Mk 1 	(ModifIv.1, OS grams 

3 1/23 Mk 2 (Modified) 586 graze 

3'x/50 Mk 3 & Mods 2 & 3 3.ta lbs. 
(riodified) 

V/50 Mk 2 & Mod a 14.0 lbe. 
(Modified) 

0 11/2& Mk 4 Wodified) 9.0 lbs. 

0 1/38 Mk 6 Wodified) 9.0 lba. 

6 1/47 Mk 4 (Fodified) 23.0 lbs. 

Primer 

Mk 19 
Xods 1,2, 
&3 
Fa 10 
Mod 9 
Mk 14 

Mk 13 A 
all Mods 
Mk 13 & 
all Hods 
MX 13 & 
all 140111 
Fa 1k75 & 
all Hods 



POWDER SECTIONS- BAG AMMUNITION 
FULL (SERVICE) CHARGES 

GUNS USED IN 

NUMBER 
OF 

SECTIONS 
LE3GTH OF SECTION DIAMETER OF SECTION 

RXRDIVIr17170411T 

TOTAL 
WEIGHT 

OF_ CHARGE 
TYPE OF 
LOADING BAG 

IV:TION 
CRARGE PER 

SECTION 

DIAMETER OF 
IGNITION 
CIRCLE ----11,0,IVDP.---grWMUff 

16 1 /50 Mk 7 6 17.25 1  15.25. 16.00' 11.25" 655 lbs. Stack Mk 3 35G grams 10.00' 

16 ./45 Mk 6 Mod 1 6 15.00' 13.10" 16.00" 11.25" 540 lbs. Stack Mk 3 290 grams 10.00" 

)6'/45 Mk 6 Hod 2 & HIE 8 5 18.00" 16.10" 16.00" 11.25" 540 lbs. Stack. Mk 3 350 grams 10.00" 

14"/50 Mks 7 & 11 4 19.70" 17.90' 14.25" 10.00. 420 lbs. Stack Mk 3 300 grams 10.00" 

14"/45 Mka 8,9,10,& 12 4 19.90" 1a.10 14.00' 10.00" 420 lbs. Stsa Mk 3 300 grams 10.00' 

12 ./50 Mk 7 4 1.90' 1$.25' 13.00" 9.40" 33? lbs. Stack Mk 3 300 grams 8.50" 

12./50 Mk 8 4 19.00" 17.35 1  11,50' 6.60. 270 lbs. Stack Mk 3 300 grams 8.50" 

8 6/56 Mks 12,14. ,4k 15 2 MOO" 26.85" 8.10° 6.70" 86 1130. stack Mk 3 200 grams S.70 .  
90 lbs. Dump #5341'e 

7 4 /46 Hk 2 2 24.00" 23.00" 8.00 1  6.50" 5e lbs. Damp #53417 150 grans 6.25" 

6M/53 Hke 12,14,E 18 1 46.50" 45.80 0  6.60' 5.10" 44 lbs. Dump #5341? 150 Frame 5.00 11  

0/50 Mka 6 & 8 1 39.50' 38.60" 6.35" 5.00" 39 lba. Dump #5341? 100 grams 5.00 0  

6'/47 Mk 17 1 34.00" 33.00" 6.50" 5.25' 33.5 lba Stack Mk 3 150 Kra= 5.00" 
Dump #53417 

5'/51 Mks 7,8,8c 15 1 30.00' 29.25" 6.00' 4.50' 24.5 lbs Dump #5341? 75 urama 4.50' 

5 1/50 Mks 5 & 6 1 29.25" 28.50" 6.00" 5.10' 21 lbs. Dump 453417 75 grams 5.00° 



DUMP LOADED SECTION STACKED SECTION 

W. I 

RESTRICTED PROPELLANT CHARGES 

Introduction (Continued) 

II. BAG CHAPGES 

General  

Due principally to the difficulty in handling very large cartridge 

cases and eepeclally in disposing of empties, the cartridge case in very 

large caliber gunn is replaced by a powder charge assetbled in a Bilk beg.. 

The gas checkinr is accomplished by the muahroom and pads on the breech 

plug, and the primer is fired by a lock attached to the breech plug. 

Bags used for bag charges are panufactured of pure Bilk without the 

admixture of any material other than slang for the yarn. Heavy cloth is 

used for the body of the bage; light cloth, for the Ignition ends. The 

ignition end of each bag consists of a red-colored quilted pocket ton-

talnine an ignition charge of black; powder. 

LoRLIAIna 

Bag charges are either "dump' or 'atackl loaded. In dump loading, 

the powder, after weighing, is dumped loosely into the bag, and the bag 

is then rolled and tightly laced to form a compact unit. For larger 

caliber guns stacked bags have almost completely replaced dump loaded 

baga. Stacking places the powder grains on end in layers ao that a tight, 

compact and uniform charge is obtained. Stacking results 541 greater ease 

for loading crews, a smaller charge bundle, a consistently uniform_ charge, 

a .4=1 a longer life for the bag, ea there is less chance for the aharp 

edges of the powder grains to cut the cloth of the bag. The arrangement of 

rows and nunber of grain!) in stacked charges is ao fixed that the finished 

section will be the proper length according to Bureau of Ordnance standards. 

This arrangement differs with each bag index and is found by actually 

loading a teat charge. Typical stack and dump loaded charges are shown 

below: 
rod 

-2.- 



CHARGE 
CkLISER 	CALIBER 
& TYPE 	OF POWDO. 

DIMEN3IONS 
OF POWDER GRAINS  
DIMMER LtWIT( 

ZIES17-11715—  rgiF—Eilsr 

16n/50, 
tl 

HO 
Target 

Red - d 

16"/150 
121/50 
16c/50 or 
12' 45 
▪ 55 

.95" 

.72" 

.915. 

.86' 1.8" 
50' 1 2" 

2500 - AP; 2690 -HO 
1900 - HO 
1800 - Target 
1800 - Target 
075 - HO' 1800 - Tar et 

. 78' 

18V45 
12"/45 
15'745 or 
12"/4.0 

1.9" 
1.6" 
1.9' 
1.6' 

2300 - AP; 2528 HO 
1900 - RC 
1800 - Target 
1800 - Target 

section) 
Ful l 	les/#6 
HO 	12'/45 
Target 	184/415 or 

12 6145 
Reduced 8"/515 

1.2 4  2520 - AP; 2535 . HO 
1.6' 2000 - HC 
1.9' 1'935 Target 
1.6' 1955 - Target 
1.2° 2075 - HO; 1935 - Target 

.ael 

.65' 

.86" 

.66' 
■ 

1.8' 

1.8" 

section) 
Full 
HO 
Target 

.78" 

.78" 
■ 

.781 

▪78 ° 
 .501  

VELOCITY & 
TYPE PROJECTILE 

1.6' 

1.8 11  

REKRICTED 	 PROPELLANT CHARGES 

Introduction (Continued) 

II. SAG 011,041GES  (contid,) 

Pomenclatare  

At present time the following typee of bag charges are being 

assembled: 

(a) Sery121  - for uee with AP or HC projectiles at full 
velocity. 

TaEret  - for use with target projectiles. 

(o) hitch 0apacia  (HC) - for uee with HC projectiles. 

(d) Special  - any charge other than those listed above. 

Chargee suitable for use with either HC or target projectiles 

have hitherto been known as "HO Special Charges". 

In order to provide the fleet with a single charge for use with 

either HO or target projectiles, a new "Reduced Charge is planned by 

the Suresu of Ordnance to be assembled in the near futsAre. Au the term 

'Service Cherge" has also resulted in confusion, the new standard 

nomenclature will be as follows: 

(a) - for use with HC or AY projectiles at 
full velocity. 

(b) Reduced Charge - for use with AP, target, or HC 
projectiles at reduced velocities. 

(c)	 - any charge other than those listed above. 

The new Reduced Charges will use different granulations of 

smokeless powder than are now being used for HC and Target charges 

and will result in different velocities than are now being obtained. 

Until the powder granulations for the new Reduced Charges are available, 

the present HO and Target Charges will be prepared and issued. The 

following chart Indicates the Charges now in uee and thou° planned for 

future issue. 

—.224 — 



[ RE5TRI0I'M 

1.8 .6

• 

6' 
.721  
▪27" .78" 

.50" 

.50" 
.50" 
.50" 
.27" 

1.2" 
1.2" 

1.6' 
1.6ff 
1.6" 
.?5" 

2500 - AP; 2650 - HO 
1850 - HC 
1800 - Target 
1956 HC; 1800 - Target 

12"/50 
12 1 /45 
12 1 /50 
8' °Ingle 
Terforated. 

a:  SAS) 
Full 
Reduced. 

12 1 /50 
12 1 /50 

(3361b.) 
Full 

... Reduced 
Reduced 

II. BAG  CHARGES 

MARGE 
CALIBER 
& TYPE 

14V5q:  
u1]. 

HO 
Target 
Reduced 

145'45:  
Full 
HC 
Target 
Reduced 

(Cont'd.) 

CALIBER 
OF POWDER  

14 '/50 
12'/45 
14"/50 
5 1/47 

10/45 
12 1 /45 
14"/45 
51 /47 

DIMENSIONS 
OF POWDER GRAINS 

-rTrArriTR 	=miff- 
Ftha 443PT5 

. 7an 

. 44" 

.79 ,  
66° 

.79 1  

. 39' 

1.8" 

1.0" 

1.8" 
1.6" 
1.8" 
.92' 

1.0" 

.76" 
.78 1  .66" 

.76" 
.44" 	.39" 

1.8 ° 
 1.0" 

1.8" 
.92" 

INITIAL VELOCITY (FT/3EC) 
_AND TYTEOF P.ROJECTILE  

2700 - AY; 2825 - EC 
2000 - HO 
1935 - Target 
2055 - HC; 1935 -. Target 

2 500 - AY; 2735- - EC 
2000 - RC 
1935 - Target 
2055 - HC; 1935 - Target 

la" 2800 - AP; 2600 - HC 
1.2 1  2300 • MC; 2300 - Target 

3000 - Common 
2400 - HC 
2300 - Target 

2600 - Common 
2100 - Target 

1.0 11 .92' 2800 - Common 
.92' 2300 - Target 

1.1Lig; 
(200 lb.) 
Full 
Reduced 

Full 
EC 
Target 

„44" .39' 
.44" .39" 

6"1,50 
6N/so 

.01" .35".  .70" 

.all .35" .70" 

. 20 1 	.2.1a , 	.64" 

.79" 3150 - pmmon 

.70 2300 - +argot 

.84' 3000 - Common 5 1 /50 

Full 
HC 
Target 
Redued 

2900 - AP; 3000 - HC 
2125 - HO; 2100 - Target 

2500 - AP; 2700 - EC 
2160 - HO; 2000 - Target 
2220 - HO; 2000 - Target 

1.2' 
1.2 u 

 .7511  

8"15.5 
8 1/55 

.47" 
47" 
.47" 

.42" 

.42" 

.42" 

.03 1  

.93 1  

.93 1  

.913 4 
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3" MK.2 

CARTRIDGE CASE 



S. NAVY DATA 	 itissirnICTM 

GUN DSElp la 	 V/23 

DMALL LENGTH. 	 9.20 ln. 

WE DIAMETER 	 3.46 in. 

INSIDE DIAMETER AT NSCX 	2.95 in. 

CA THIOWESS AT N.T.CX 	0.032 in. 

BASE TO BEOINFING OF TAPER No wer 

DIL1:ETER GF PRIP.ER 
CONTAINKI 	 0.476 in. 

THICKNEBZ OF EXTRACTOR 
LIP 	 0.05 in. 

MATERIAL OF CONVISUCTION 	Brans 

WEIGHT EMPTY 	 2.2 

PROPELLANT 	 SOOkel.ma pwrifter 

WEIGHT OF PROPELLANT 	580 grams 

PRIMER USED 	 Ek 1.F ]. 	9 

VOLUME OF CASE 

TYPE OF R6 NU 	 Fixed 

3" MK 2 

CARTRIDGE CASE 



id! 

FL ESTRICTED 

22:99 

23inflf 

14;3 0 - 	 

311  MK.3 	3" NAKI 
CARTRIDGE CASE  

- eee 



I DATA . NAVY RESTRICTED 

3a/50 

83.44 in. 

4.30 in. 

2.975 in. 

0.045 in. 

GUN USED IN 

OVERALL LENGTH 

3ASE DIAMETER 

IHSIDE DIAMETER AT NECK 

CABE THICK/MSS AT NECK 

3" MK.3 
MODS. 0, 2,B 3 

BASE TO BEGINNING OF TAPER 20.09 in, 

DILUTER. OF PRIMER 
CONTAINER 	 0,806 in, 

THICXNEOS 01' EXTRACTOR 
LIP 	 0,10 in. 

MATERIAL OF CONSTRUCTION 	Braes 

,EIGHT EMPTY 	 Mode 0 & 3: 1.0 no, 
ligd 2 7.60 lbs. 

PROPELLANT 	 Smokeless powder 

WEIGHT OF PROPELLANT 	4,0 lbs. 

PRIMER USED 	 Mk 14, Mk 14 Mod 1 

TYPE or ROUND 	 Fixed 

CARTRIDGE CASE 

U .S. NAVY 

3" MK.7 
3" MK 9 

DATA 	RESTRICTED 

GUN USED IN 
	

V/50 

OVERALL LENGTH 
	

22.99 in. 

BASE DIAMMR 
	

4.30 in. 

INSIDE DIAXETER AT NECI 
	

2.975 in. 

CASE THICKNESS AT NECK 
	

0.045 in. 

BASE TO BEGINNING OF TAPER 20,12 in, 

DIAMETER OF PRIMER 
CONTAINER 	 04105 in. 

THICKNESS OF EXTRACTOR 

CARTRIDGE CASE 

LIP 

MATERIAL OF CONSTRUCTION 

WEIGHT DOTY 

PROPELANT 

WEIGHT OF PROPELLANT 

PRIMER USED 

TYPE OF ROUND 

0.10 in. 

Mk 7i !Wa ■■ 
Mk 9! Steel 

Mk 7t 7.0 lbs, 
Mk g; 6.84 lbs, 

elmokeles ■ powder 

4,0 lbs. 

Mk 14 1  Mk 14 Mod I 

Fixed 



Oez.-  
...5.  3  - 

rvioD.0 NAK2 
CARTRIDGE CASE 

D. I 

1i 



GUN USED Iii 4'1'50 

OVERALL LMGTH 34.840 in 

EASE DIARETER 5.90 in. 

INSIDE DIAMETER AT NECK 3,95 in. 

CASE THICKNESS AT NECK 0,050 in. 

BABE TO BEGINNING OF TAPER 30.275 in. 

DIAMEi OF PRIFEER 
0.806 in. 

TH:CKNESS OF EXTRACTOR 
LIP 	 0.140 In. 

MATERIAL OF CONSTRUCTION 	Braas 

WEIGHT EtiPTY 	 1?.F$ lbo. 

PROPELLANT 	 Smokelees powder 

141101.  OF PRC.,1"-EL:.ANT 	14.5 lb s. 

PRIMER U5ED 	 Y1 13 and all Mods 

TYPE OF ROUND 	 Fixed 

DATA 
	

RESTRICTED U . S. NAVY 

4" MK 2 
MOD. 0 

CARTRIDGE CASE 

U.S. NAVY DATA 	 RETRICTED 

GUN USED IN 	 44/50 

OVERALL LENGTH 	 35.74 tn. 

DIAMaCER OF EASE 	 5.90 in. 

INSIDE DIAMETER AT NECK 	.95 In. 

CASE THICKUE85 AT NECK 	0,050 in. 

BASE. TO BEGIN that OF' TAPE] z0.275 in. 

DIALIWIEV OF PkIKSR 
CONTAINEa 	 0.506 In. 

THICKNESS OF EXTRACTOR 
LIP 	 0.140 in. 

MATERIAL OP CONSTRUCTION 	Flralaz 

WEIGHT EYTT1 	 1 47.0 Mal. 

PROPELLANT 	 Smokeless powder 

WEIGHT OF PROPELLANT 	14.5 lb a. 

PRIMER USET 	 Yk lz and all nods 

TYPE OF ROUND 	 Faxed 

4" MK.2 
MOD. I 

CARTRIDGE CASE 



                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

              

4" 

  

                

                

                

                

                

        

	 590  c-P 

MOD.3 	IVIK.2 	MOD.4 
CARTRIDGE CASE 

         

                 

                                   

                                   

                                     

                                     



       

DATA 	 RESTRICTED 

GUN USED IN 	 4 V50 

OVERALL LENGTH 	 34,94 in, 

DIAY.ETER AT BASE 	 5.90 in. 

INSIDE DIAMETER AT NECK 	3.95 in. 

CASE THICKNESS AT NECK 	0.045 in 

BASE TO BEGINNING OF TAPER 30.305 in. 

DIAnETER OF PRIMER 
CONTAINER 	 .80 0 6 in. 

THICKNESS Or EXTRACTOR 
LIP 	 0.140 in. 

MATERIAL OF CONSTRUCTION 	Brass 

WEIGHT EMPTY 	 15.1 its. 

PROPELLANT 	 Smokeless powder 

WEIGHT OF PROPELLANT 	14.5 lba. 

PRIMER USED 	 Mk 13 and all Hods 

TYPE OF ROUND 	 Fixed 

U.S. NAVY 

     

4" MK.2 
MOD. 3 

CARTRIDGE CASE 
    

      

       

DATA 	 RESTRICTED 

GUN USED m 	 40/50 

OVERALL LENGTH 	 33.74 in 

DIAME7ER AT BASE 	 5.90 in. 

INSIDE DIAMETER AT NECK 	3.95 in, 

CASE THICKNESS AT NECK 	0.045 in. 

RASE TO BEGMING OF TAPER 30.305 in. 

DIAMETER OF PRIMER 
CONTAINER 	 0.306 in. 

THICKNESS OF EXTRACTOR 
LIP 	 0.140 in. 

MATERIAL OF CONSTRUCTION 	Braes 

WEIGHT EVYTY 	 14,9 lbs. 

PROPELLANT 	 Smokeless powder 

WEIGHT OF PROPELLANT 	14.5 lbs. 

PRIMER USED 	 FiE la and all Node 

TYPE OF ROUND 	 Fixed 

U.S. NAVY , 

4" MK.2 
MOD .4 

CARTRIDGE CASE 

    

      

      

      

if 

- 2.33 - 

     



FaSTRICTEll 

cI 

rt) 

1 

II 
I 

L"` 	 740 	
k 	 

NAK -i CARTRIDGE 
CASE
RTRIDGE 

 MK-5 

„ee 



DATA 
GUN l) IN 

°M  ALL LENGTH 

DIAMETER AT EASE 

INSIDE DIAMETER AT NECK 

CASE THICKNESS AT NECK 

EASE TO BEGINNING OF TAPER 

DIAMETER OF PRIMER 
CONTAINER 

THICKNESS OF EXTRACTOR 
LIP 

MAtERIAL OF CONSTRUCTION 

WEIGHT D4PTY 

PROPELLANT 

WEIGHT OF PROPELLANT 

PRIMER USED 

TYPE OF ROUND  

U.S. NAVY 

5 1I MK.3 

CARTRIDGE CASE 

RESTRICTED 

,Bm/51 

33.05 In. 

7.40 

6.311 in. 

0.056 In. 

ro taper 

0.806 in. 

0,210 in. 

Braes 

27.38 lbs. 

Smokelees powder 

24.5 lbs. 

nk 13 and, allyods 

Semi-fixed 

0.150 in. 

Brass 

12.31 lba. 

Smoksleas powder 

15.2 Ibs. 

MX 13 and all Rods 

Semi-fixed 

DATA 
GT. 	USED IN 

OVERALL LENGTH 

DIAXETER AT BASE 

INSIDE DIAMZTER AT NECK 

CASE THICKNESS AT ;E IM 

BABE TO BEGINNING OF TAPER 

DIARETER OF PRIMER 
CONTAINER 

THICKNESS OF EXTRACTOR 
LIP 

MATERIAL OF CONSTRUCTION 

WEIGHT EKPTY 

PROPELLANT 

WEIGHT OF PROPELLANT 

PRIKER USED 

TYPE OF ROUND 

U.S. NAVY 

5li NAK.5 

CARTRIDGE CASE 

RESTRICTED 

5°/38 

26.75 In. 

6,22 in. 

5.31 in. 

0.045 in, 

No taper 

0.906 In. 



11--690 	 

MOD. 0 5 MK 4 MOD. 2 
CARTRIDGE CASE  

24 65 

11 

2 1+."65 



U.S. NAVY DATA 
	

RESTRICTED 

GM USED I8 	 5./25 

OVERALL LENGTH 	 24.65 In. 

DIAMETER AT BASE 	 5.90 in. 

INSIDE DIMMER AT NECK 	4. $8R in. 

CASE THICKNESS AT NECK 	0.046 tn. 

BASE TO BEGINNING OF TAPER So taper 

DIAMETER OF PRIMER 
CONTAINER 	 0.806 in. 

THICKNESS OF EXTRACTOR LIP 0.15 in. 

MATERIAL. OF CONSTRUCTION 	Brans 

WEIGHT EKPTY 	 14,44 lbs. 

PROPELLANT 	 Rmokeleae powder 

WEIGHT OF PROPELLANT 	9.6 lbs. 

PRIMER USED 	 Mk 15 and all Y.crla 

TYPE OF ROUND 	 Filed 

DATA 	 RESTRICTED 

GUNS USED IN 	 5./25 

OVERALL LENGTH. 	 24.65 in. 

DIAMETER AT BASE 	 5.90 in. 

INSIDE DIAMSTER AT NEC] 	4.989 in 

CASE THICKNESS AT NECK 	0.048 in. 

RASE TO BEGINNING OP TAPER No taper 

DIAY,ETER OF PRIMER 
CONTAIN V 	 0.808 in. 

THICKNESS OF EXTRACTOR 
LIP 	 0,150 in. 

MATERZAL OF C01;STRUCTION 	Brass 

WEIGHT acpsy 	 11.4 lbe. 

PROPELLANT 	 Smokeieee powder 

WEIGHT OF PROPELLANT 	9,6 lbe. 

PRIMER OBED 	 13 and all Mods 

TYPE OP ROUND 	 Fixed 

5" MK 4 
MOD.0 

CARTRIDGE CASE 

LITS. NAVY 

5" MKA 
MOD. 

CARTRIDGE CASE 



-•23 

RE:Tr:RI CTED 1TE • ■.• 'Ma, 

5293 

- 2 	 A 

5" MK.6 
CARTRIDGE CASE  



r DATA 
GUN UBED IN 	 5 1/M 

OVERALL LENIZITH 	 22.93 in. 

DIAMCTER AT BASE 	 6,22 in. 

OUTBIDE DIAKETER AT NEC% 	S.JB &. 

GAsn TRIcKNEss Al NEcK 

BASE TO BEarNNING OF TAPER No taper 

DIAMETER OF PRIMER 
CONTAINER 	 0,606 In 

THIMESS or EXTRACTOR 
LIP 	 0.15 in. 

RATERIAL OP CONSTRUCTION 	Emma 

WEIGHT EFUTY 	 13.04 MB. 

PROPELLANT 	 Smcikeleso powder 

WEIGHT OF PROPELLANT 	la.° 1b8. 

PRIHER 1.TUD 	 Kyr_ 13 and all 1.'.

TYP.!7: OF ROUND 	 Semi-fixed 

5" MK.6 

CARTRIDGE CASE 

RE5TRICTED U.S. NAVY 



• 	u3.J_ 

85 	 

   

II 

 

 

MK.4 

CARTRIDGE CASE 
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I-TDATA .. NAVY 
GUN USED IN 

OVERALL LENGTH 

BASE DIAKETER 6" MK .4 

RESTRICTED 

6'/47 

30.20 in. 

7.ae in. 

INSIDE DIAMETER AT NEC' 	641.5.3 in. 

CASE THICKNESS AT NECX 	0.055 ln. 

SASE TO BEGINNING OF TAPER No taper 

DIAHETER Or PRIMER 
CONTAINER 	 0.b4J5 in. 

THICKNESS OF EXTRACTOR 
LIP 

MA=LIAL OF CONSTRUCTION 

WEIGHT EMPTY 

PROPELLANT 

WEIGHT OF PROPELLANT 

PRIMER USED 

VOLUME OF CASE 

TYPE OF ROUND 

CARTROGE CASE 
13.2e4 in. 

Brass 

28.2 rbe, 

Smokelese powder 

32.0 no, 

mk 13 and *11 Mods 

13843 otibio Inches 

Semi-fixed 

-1- 
	 a. 



RE5TRICTED 

CARTRIDGE CASE 

MK.2 20 MM. 

err 

MK.3 

- 4- 



U.S. NAVY DATA 	 RE5TRIc7ED 

GUN USED IN 	 20 mm A.A. 

OVERALL LENGTH 	 4.343 in, 

DIAMETER AT BASE 	 0.874 in. 

INSIDE DIAMETER AT NECK 	0.740 in. 

CASE THICKNESS AT NECK 	0,0235 in, 

BASE TO BEGINNING OF TAPER 3.28 in, 

DIAMETER or PRIMER 
CONTAINER 	 0.3095 in. 

THICKNESS OF EXTRACTOR 
LIP 	 0.007 tit. 

MATERIAL OF CONSTRUCTION 	Brill 

WEIGHT EMPTY 	 0.190 lbs. 

PRoProLAN1 	 Smokeless powder 

WEIGHT OF PROPELLANT 	27.7 wrist 

PRIMER usro 	 Mk a°, Mk 31 
TYPE OF ROUND 	 Fixed 

20 MI. MK.2 

CARTRIDGE CASE 

U.S. NAVY DATA 	 REBTRumul 

GUN USED IN 	 20 mm A,A, 

OVERALL LENGTH 	 4.343 in, 

DIAMETER AT BASE 	 0,874 in. 

INSIDE DIAMETES AT NECK 	0.740 in. 

CAGE THICKNESS AT NECK 	0.0235 in. 

BASE TO BEGINNING OF TAPER 3.26 in 

DIAMETER or PRIMER 
CONTAINER 	 0.33 in. 

THICKNESS OF EXTRACTOR 
LIP 	 0.007 in. 

MATERIAL OF coNmutmor 	1!k 3; steel 
Mk 4; brae 

WEIGHT ;PTY 	 0.190 ibis, 

PROPELLANT 	 emokeleme pol..der 

WEIGHT OF PROPET_LANT 	27.7 grams 

PRIMER USED 	 Mk 31 

TYPE OF POUND 	 Fixed 

20 MM. MK. 3 
20MM. MK.4 

CARTRIDGE CASE 



RESTEIGTED 	  

MK I 40 MM. 	MK.2 
CARTRIDGE CASE 

■-7.■ 

f. (ACV 
eWS 

44 A 	  

FF  

1 1 



U.S. NAVY DATA 	 RESTRICTED 

GUN USED IN 	 40 mm A.A. 

OVERALL LENGTH 	 12.24 in. 

DIAKETER AT BASE 	 2.441 tn. 

INSIDE DIAEETER AT NECK 	1.35 in. 

CASE THICKNESS AT NECK 	0.037 in. 

BASE TO BEGINNIVII OF TAPER 9.74 in. 

DIAMETER Or PRIMER 
CONTAINER 	 0.802 in. 

THImEss or EXTRACTOR 
LIP 	 0.240 in. 

YATERIAL OF CONSTRUCTION 	Brass 

"WEIGHT Uf.PTY 	 1.93 11:18. 

PROPELuorr 	 Bmokeleso powder 

WEIGHT OF PROPELLANT 	300 gramo 

PRIMER USED 	 n 21 

TYPE OF ROUND 	 Fixpd 

40 MM. MK. I 

CARTRIDGE CASE 

U.S. NAVY DATA 	 RESTRICTED 

GUN USED IN 	 40 mm 

OVERALL LENGTH 	 12.24 in. 

DIAMETER AT BASE 	 2.441 in. 

INSIDE DIAEETER AT NECK 	1..533 in. 

CASE THICKNESS AT NECK 	0.037 in. 

BASE TO I:LE:GINNING OF TAPER 9.74 In. 

DIKE= OF PRIMER 
CONTAINER 	 0.60 

THICKNESS OF EXTRACTOR 
LIP 	 0.240 in. 

?I_ATERIAL OF CONSTRUCTION 	Mk 2: Braes 
MX 3: Steel 

WEIGHT EmPTY 	 Mk g: 1.89 lbs. 
Pik 3: 1.53 lba. 

PROPELLANT 	 Smokeless powder 

WEIGI-IT OF PROPELLANT 	300 grams 

PRIMER USED 	 Itk 22 

TYPE or ROUND 	 Fixed 

40MM. MK. 2 
40 MM. MK.3 

CARTRIDGE CASE 



IA I 

RESTRICT? 

•- 	/ 7 75 	1311°  

1.1" MK. 	I PDR. MK.2 
CARTRIDGE CASE 

7/ 

41-0 .1 
• . 009 
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0.6.30 in. 

0.on In. 

Slain 

opsea lb!. 

smokeleos powder 

11o grad 

!plc 19 Mod 3 

Fixed 

DATA 
GUX USED IN 

OVERALL LENGTH 

DIAMETER AT BABE 

INZID2 DIAMETER AI NECK 

CASE THICKNESS AT NECK 

BASE TO aEGINNING or TAPER 

DIAYIraR OF PRIMER 
CONTAINER 

THICKNESS or EXTRACTOR 
LIP 

MATERIAL OF CONSTRUCTION 

WEIGHT EMPTY 

PROPELLANT 

WEIGHT OF PROPELLANT 

PRIEER USED 

TYPE OF R=D 

U.S. NAVY 

LI" MK. 

CARTRIDGE CASE 

RESTRICTED 

1.1 1  A.A. 

7,53 in, 

1.71 in. 

1.077 in, 

0.027 in. 

6.V3 in. 

DICCA 
GUN USED IN 

OVERALL Lmairs 

DIAMETER. AT BASE 

INSIDE DIAMETER AT NECZ 

CASE THICKNESS AT NECK 

BABE TO BEGUNIXO OP TAPER 

DIAMETER 0? PRIMER 
CONTAINER 

NICENESS OP .1E:KT:MOTOR 
LIP 

MATERIAL OF CONSTRUCTION 

WEIGHT EMPTY 

PROPELLANT 

WEIGHT OF PROPELLANT 

HIKER USED 

TYPE OF ROUND 

U.S. NAVY 

I PDR. MK 2 

CARTRIDGE CASE 

REETFI.ICT= 

1 Pounder 

6,389 in, 

1,775 in. 

1.4az in, 

O,014 in. 

4,646 in. 

0,413 in. 

O.018 in. 

Brame 

0.406 lbs. 

Bmokeleee powder 

10 greme 

MI 10 Mod 2 

Fixe4 



c 5 

3PDRNAKI 	6 FDR.MKI 
CARTRIDGE CASE  

ft CV 
Z99 	 



        

 

DATA 	RESTRICTED 

GUN USED IN 	 3 Pounder 

OVERALL LENGTH 	 14.943 in. 

DIAEETER AT SASE 	 2.51 in. 

INSIDE DIAMETER AT NECK 	1.e26 in. 

CASE THICKNESS AT NECK 	0.032 in. 

BASE TO BEGINNING OF TAPER 12.60 in. 

DIAMETER OF PRII,ER 
CONTAIMER 	 0.473 in. 

THICXNESS OF EXTRACTOR 
LIP 	 0.05g In. 

KATERIAL OF CONSTRUCTION 	Brass 

WEIGHT EMPTY 	 1.65 The. 

PROPELLANT 	 Smokeless powder 

WEIGHT OF PROPFILANT 	300 grams 

PRIMER USED 	 Mk 10 Eod 9 

TYPE OF munD 	 Fixed 

  

U.S. NAVY 

3 PDR. MK. 

CARTRIDGE CASE 

   

       

       

        

 

DATA 	RESTRICTED 

GUN USED IN 	 6 Pounder 

OVERALL LENGTH 	 12,09 in. 

01X.:ETER AT SASE 	 2.99 in. 

INSIDE DIAMETER AT NECK 	2.209 in 

CARE THICKNESS AT NECK 	0.034 in. 

RASE TO BEGINNING OF TAPER 1Q.1ED in. 

DIAMETER OF MILER 
CONTAINER 	 0.473 in. 

THI6!NES6 OF EXTRACTOR 
LIP 	 0.102 in. 

MATERIAL CF CONSTRUCTION 	Brass 

WEIGHT F.M.PTY 	 2.13 lbs. 

PROPELLANT 	 Smokeless powder 

WEIGHT CF PRCPELLANT 	500 grans 

PRIMER USED 	 Mk 10 Mod 9 

TYPE OF ROUND 	 Fixed 

  

U.S. NAVY 

   

       

   

6 PDR. MK. I 

CARTRIDGE CASE 

   

       

       

       

Lt 
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FUZES 
INTRODUCTION 

GENERAL  

A fuze le a mechanier. for igniting or detonating the bursting charge 

of a projectile at eome time tiering flight or impact. The impact action may 

be either instantaneous or delay up to about 0.03:E seconds. 

AERIAL BURST FUZES 

An ma  ], buret  fuze 15 eesentially a device designed to detonate a 

projectile during its time of flight after a predetermined interval, This haa 

been accomplished through the burning of a (variable) length of powder train 

or through the action of a spring or a centrifugal cIOcic mechaniam. Only the 

clocXwork types are currently in use by the U.S. Navy. Powder train fuzes 

were previouely used but have been declared unserviceable and obsolete. 

PRoxImIry FUZEE QLla 

1 . 22n2EEP 

V.T. fuzes are automatic proximity fuzes designed to cause detonation 

of a projectile at the most advantageoue point along Its trajectory. The fuzes 

operate with equal effectiveness in daylight or at night, and they require no 

setting or adjustment before laming, eiiwinating 'fuze error". They are elect-

rical fuzes 'which function auxiliary detonating fuzes after electrically 

integrating two conditions; (a) nearnses to an object, and (b) rate of approach 

to the object. Both conditions must be fulfilled to a definite degree before 

an electric impulse in the fuze will discharge a charged condenser through an 

electric detonator, called a "squib'. 

V.T. fuzes may be employed for anti-aircraft purposes or for barrage 

fire against land or surface targets where air bursts will be effective 

against personnel and unarmored structures and equipment. 

v.T. anti-aircraft fuzee are designed to detonate the projectile at 

the most advantageoum point upon approach to an airoraft, if they pass close 

enough to ensure good probability of lethal fragmenta7ion. The fuzes, moreover, 

will not function until the target IS Within the umbrella-shaped cone of frag-

mentation of the round. 

The advantage of V.T. fuzing for short range AA work lies in ite 

sensitivity to the presence of its target and the resultinv increase of 

effective target area. Due to its sensitivity to its target's presence, a U.T. 

fuze oomprehends a medium bomber as a target of about 7000 eq. Tt. in Fixes. The 

plane presents an actual surface Of about 200 eq. ft. to an impact fuze. Thue 

V.T. fuzing increamee the effective target area about 35 tines. 



Ftrus 

INTRODVOTION  
7dn tinuiT e 

PROXIMITY ruzuLula  - Conti& 

For medium and long range AA tire, V.T. fuzing has the additional 

advantage! aver nose time fuzes that "'fuze error" is eliminated, no 

mechanical setting le required before firing, the fuze is effective at full 

range and time of MEL: of the gun employed, and there is no loos of 

effectiveness at night or in fog or smoke obecurement. 

2, Wave Surir,ression  

One dinaAvantage encountered with early Hods of the Mk 32 and 

4b V.T. fuzee was their sensitivity to waves or choppy 1,ater, causing 

either premature or non-functioning when fired at low elevatione at targets 

near the water. A wave-suppression feature has been incorporated in later 

models of V.T. fuzes which eliminates this disadvantage. Thie feature also 

makes the fuze lese sensitive to large target°, men as land or water, sp 

that detonation will not occur until the fuze ie within 10 - 20 ft. of the 

surface. 

Z. Tier Influenos  

A second disadvantage in the use of V.T. fuzes in that no tracer 

may be employed, since the burning tracer will influence the fuze to cause 

functioning upon arming or to prevent functioning until the tracer has 

burned out. 

4. Prematurely 

All V.T. fuzee are abject to random premature bursts along the 

tra.3eotory after arming but before approaching a target. This makee the fuze 

somewhat dangerous to use for bombardment fire to cover landing operations, 

as the prematures will oeeur over our own forces. However, other advantages 

of V.T. fuzee far this type of fire are deemed to outweigh this danger. 

Normal burets atainst land inetallatiune will be ootained between 10 - 30 

or 50 - 200 feet above the tar ,et respectively for fuzee with and without 

W.S.F. The fuze will automatically adapt itself to varying terrain fcatures. 

5. Safety Features:  

Bece•use of the number and variety of safety features incorporated, 

V.T. fuzes are among the safest in use as regards handling, bore safety, and 

freedom from muzzle burets. In addition to the bore and muzzle safety pro-

vided by the auxiliary detonating fuze, a centrifugal clock is incorporated 

in the Mks 32 and 40. The clock rune out in about 0,4 seconds, opening a 

eafety gate between the elactrio squib and the auxiliary ftetonating fuze 

and breaking a shorting wire across the squib, In addition, an electrical 

arming delay to provided to control, the rate of charging the ftrinE condenesro 

- 264 
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INTRODUCIME 
(ContinidT 

PROXINXTY FVZES € V, j,)  - Cont' d. 

which accumulates energy for firing the squib only after the power oiroulte 

are cloeed by met-back ewitohes, 

The Mk. 45 and later models contain mercury ehort circuits across the 

squib in place of the centrifugal clockwork mechanism. Theee meroury un-

ehortere are ao designed that handling, tumbling, or shook will not cause 

t hem to open. Centrifugal force caused by the projectile rotation must be 

applied for 0,2 - Q.4 seconds (depending on the fuze) before the mercury 

short' can be Opened. In addition to this feature, these model's incorporate 

& OentrifUgal switch which prevents charging of the firing condenser except 

When the round is rotating at or above a certain rate. This is calle4 the 

'centrifugal handling switch'. 

All V.T. projectile fuzes, except the 1tk 32, are powered with 

reserve batteries, wet battering with the active ingredients contained in 

a glase ampoule until the round is fired. Upon pet -back, the ampoule is 

broken, and the battery is automatioally activated. 

The battery ampoule is the wea%est part of the fuze from the handling 

standpoint. Whlle the oomplete round may be dropped 40 ft. on armor plate 

without making it uneafe to fire, the fuze cannot be expected to function 

properly. Battery ampoules in the Yk 53 fuze will withstand a 4 ft. drop 

against armor plate in any position without breakage or impaired functioning. 

Ampoules in the Mk 32 Mod 30 and. Mc 40 fuzee may be broken by a 2 ft, drop 

on armor plate, If the ampoule is broken a consirlerable time before firing, 

the round will probably non-funotion, but safety le not reduced. If the 

ampoule breaks lose than 30 seconds before firing, normal functioning may 

be expected, 

V.T. fuzee operate effectively over a temperntUre range of 10° to 

120 0  F. Outside of trip range, a higher percentage of malfunctioning will 

ocecur, 

6. ANCIPAPJO 

Exposure to high humidity conditions in storage redueee the service 

life of these Paces. However, when properly shipped and stored, with pro-

teotive nose caps in place, these fuzee may be stored for extended periods of 

time without exeeseive deterioration or impaired behavior, The I•k 52 fuze 

require. epecial treatment, as it to not a reserve battery fuze, The :.•k 32 

'lode 1 - 20 & 40 Are re-energized by opeciel Bureau of Ordnroule personnel 

about every 6 months, The fuzee are opened with nneoial teas e  and new 

batteries are ineerted. Re-energizing should not be attempted by unauthorized 

rt 2.55 
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PROXIMITY FUZES CV.%) 	Contld. 

7 . aintl; 

V.T. fuzee are supplied in specially oavitized projectiles for 

Naval nea r  and the fu!rme oannot be interchanged with nose time or point 

detonating fuzee. However p  V.T. fuzes are ballietioally similar to none 

time fuzee; go no corrections need be made in practical fire control when 

v.T. fuzing ie employed. Although all V.T. fuzee have formerly been 

supplied in oomuleto rounds, the Mk 158 fuze will be iesued to replace 

previouely fitted Ilk 45 Mod 12 fuzes in all/ 50 AA projectiles. 

8 4 22=12•  

Clasification of V.T. fuzes and material, pertaining thereto has 

been delineated by action of Combined Males of staff and ie in substance 

an follows: 

(a) LinatygenI, when stook-piled and in operational use: 

RESTRICTED 

(b) 21.1rAtional Ii formqapn and_Inetructions, including 

technical documents and manuals: 

CONFIDENTIAL 

(c) AA.J..Fteports •  listing expenditure of ammunition 

by Mark of fuze and giving results of engagement: 

CONFIDENTIAL 

(d) Teehnloal Information, such as diagrams, frequenclee, 

apecificationa, research and. development, countermeasure ■ , 

and information not listed above as Confidential' 

SECRET 

All fuzes of this type, regardless. of application Or missile in Which employed, 

are considered to fall within the classiftcation of V.T. fuzee, No publicity 

whatsoever regarding this type of equipment may be releaaed. 

POINT,  BASE  AND AUXILIARY DETONATING  FUZES  

When claesified according to assembled position in the projectile, 

fuzes are either /pint fuzes, which are assembled in the nose of the projectile, 

Or page fuzes. In addition, Auxiliary DetonatinR fuzee are used in conjunction 

with point fuzes in all except Illuminating Projectiles. 
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RESTRICTED 

INTRODUCTIT; nWani 

lAtIT'1ON ACID DETOATIN5 PUZTS 

The dirrerentiation between fuzee as to whether IpnItIOn  Or 

Datonatla&  depends on the method of firing the bursting charge. The 

operating mechaniem of the ignition fuze fires a black powder mag- 

azine, whiff MAF units the bureting charEe of the pro:Pectile directly 

or funOtion t -nrough en auxiliary detonating fuze, containing a deton-

ating element. A detonating fuze contains a high explosive element 

directly within its own body. 

DAY 

The delay eleriente within impact fuzes congiet either Of elow-

burning powder pellets of fixed size or pellets in which varying lengths 

burn before the action takes place. The delay element la deal dried to 

Allow penetration of material targets before bursting the projectile. 

Delaye are alwaye used in armor piercing projectiles to obtain complete 

penetration before detonation. Inntantaneoue Ewes are eloployed againet 

light armor or material targets for buret before penetration. 

ARMING 

The principal forces used in arming or prepay  in6 fuzes for 

Action are (a) setback,  the force or inertia or reassure to linear 

acoaleratiOn of projectiles, and (2) Centrifugal Force,  dkle to the 

rotation of the projectile. Many of the Navy fuzee employ a combination 

Of thee& two forces in armlng the fuse. The force of eetbael4 exists 

only during the acceleration stage of the projectile's flight s  which 

chasemi when the projectile leaves the bore at the gun- Centrifugal force, 

however, exiete from the instant that the projectile begins its move- 

ment until detonation occurs. Setback is g-enerally used to shear  enfety 

ping, fire percuesion elements and initiate the Iteration of mechanical 

clocks. Centrifupaa force nerves to release deten.7,s (or lock ins 

drive and Tirol centrifugally operated cloc'Es, revolve rotor blocks, etc., 

as is explained in detail in the indliridual fuze explanations. 
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MK.7 
NOSE DETONATING FUZE 



U.S. NAVY 

MK.7 
MOD. I 

DATA 
	

RESTRICTED 

PROJECTILES USED 	 ? 1 ,45 Field & Bbt. 
OVERALL LENGTH 	 ?ral in, 
DIAEETER 	 Boay: 1.12 in. 

Base of 
nivel 1.52 in. 

THREADED LENOW 	 1.2? in. 
THREADS 	 13 LH, 
MATEBIJILL OF CONSTRUOTIOF 	Steel 

1 
1403E MIONATING FUZE 

DESCRIPTION: 

This fuze soneiets of a long- , cylindrical body closed at either en ,1 
by an oval nose cap and a cylindrical base plug, each threaded into 
place. The central cavity of the body house* a safety spring, R long 

percuselon rod aesembly, a needle etriker, a striker retainIng sleeve, a 
detonator, and a ring booster pellet. 

The peroueelon rod is closed at its upper end by a metal cap. The 
rolled edges of this cap and the safety spring tend to prevent the pe•-
cusolco rod from moving into the upper portion of the body. The long 
cylindrical portion of the percueeion rod le slotted longitudinally to allow 
the eared striker to elide fruely within the rod. The ears of the etriker 
are engaged by the striker retaining sleeve, holdinv the striker permanently 
fixed. A detonator is fixed to the lower end of the percussion rod. In the 
unarmed position, thie detonator to not adNment to the ring booster charge 
'but is encased in a safety chamber in the loses. of the fuze. Accidental 
explosion of the detonator in this position would 'spend iteelf harmlessly 
in the expansion dhamber, and the booster charge would not be rlred. 

OPERATION;  

The fine functions entirely on impact, when the inertia of the per- 
cussion rod drives the rolled edgee of its upper cap past the 
shoulder of the cap retainihg elesve. The rod then continues into the 

upper portion of the fume body, against the force of the safety spring. This 
action carriee the detonator out of the safety chamber, adjacent to the ring 
booster. and againet the fixed firing pin. The initiation of the detonator 
fire's the booster and thus the main charge. 

Rearward robes or the percussion rod during eat-back ie prevented 
by the conical ehape%of the percussion rod 3ust above the striker retaining 
sleeve. 

- 25g - 



MK.I 2 MOD.1 
NOSE 

MODIFIED PAK.I2 
MODS. 2 a 3 

FIRING PIN 
.LOC Af G 
OE TENTS 

=No 
reAr Ts 9O 

OVF 01 P051TION 

}MOTOR Si QC 

CP .11  lief tag 
COVED 

19 005 1—,5 
t_EAD—/fil 

El 0 5T ER 

REST. 111 GTED 

ROTOR 
L r CK/ 
DE TAG Ad r 

TOP 

rarg BOOK 

5 TOP P/N 

MK.I2 MOD+2,3 

SE C. 77ONS 
T 

RMEO AMMON 	 Al QED FOS/ Ti ON 

POINT DETONATING FUZE 

	1 
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1,1° A.A. 
B.F. MX 12 Mod 

Lot 
P H C 	R7D.B. 

2.3 lb. 
Firing Pin Head: 0.1e in. 
Baee of Ogive; 1.00 tn. 
0.62 in. 
7 R.H. 

Nnaet nualinUO 
Baas: Commernial braes 
Booster Cover: Sheet 	POINT DETONATING FUZE 

steel. 
H5.3 grams 

DATA 
PROZECTILE5 USED IN 
MARKINGS 

OVERALL LENGTH. 
DIAHE'TMS 

THREADED LENGTH 
• THRWS 
RATERIAL OF 

CONSTRUCTION 

U.S. NAVY 

MK.I2 

ARMING SPEED 	 Firing Pin: 5000 - 7500 R.P.M. 
Rotor: 1000 - 1600 R.F.M. 

RESTRICTED 

DESCRIPTION: 

The fuze ooneisto or a nose and a fuze body, held firmly together 
by ft metal jacket, which 19 crimped ovtr at both ends, and 
eeparated from each other by a thin metal disc. The firing pin 

and firing pin detente are assembled in the nose portion, while the lower 
tiok.  portion of the foto contains the rotor 'latent, rotor, detonator, and 
booeter. The booster is bald in the base of the fuze,  body by a metal 
closing 	which lo seolured in pooltiOn by the crimped over ends of the 
fuze body, 

OPERATION: 

In the unarmed position the striker 10 held upward by a pair of 
firing pin idetents and the detonator rotor le held out of align- 
ment with the firing pin and the booster laad-in by a rotor 

'latent. When the projectile io fired from the gun, oentrifugal force 
moves the tiring pin and rotor detente outward against their springs,. 
UnlOGking the firingpin and the rotor. Centrifugal force then causes the 
rotor to revolve about its pivot until brought up by the stop pin. In this 
position the detonator is fully aligned with the firing On and the booster 
lead-In. On impact, the exposed firinE pin le driven into the detonator, 
which initiates the booster Iead- in and the bocoter. Tho flits is designed 
to function on light duralumin sleets, 

ta) 	1.z Xo4 l  ie identical to the HI 12, except that An extra 
striker-support piece is eat in a groove is the noes. 

tin) U. 	 61 .Z  differe from the  Xod 1 in that the striker 
is hen 	the noes aemembly by orimping over the end of the 
noise. 

(0) Modified Mk 12. Rods & ) 	to decrease the meneitivity of 
a 2 fuse a Val ar a been placed above the firing 

pip, and the firing pin has been crimped above the waeher, 
Thug on impact, both the crimp and the waeher must be broken. 
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FUZE BODY 

DETONATOR 
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RESTRICTED 
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MK.26 
POINT DETONATING FUZE 

 

r"? 



DATA 

Projectiles Used in 4 	6  

Merkiage •1.0941111• 

Overall Length , 	 
Diameter' a ,,,,, e e 

Threaded Length 	 

Thromdm 	4 	,,,,, 

Weights 	0 	4 . 	 • 

Material of COnatruetian• 

RESTRICTED 

20 ma H,E44  11,E 4 2. 
and HLT' (A.A.) 
MU 26 Mod 
MB Do Lot 
17016 
Nose - 0:35 
At Base of Ogive 

- Quo 
Mk 26 - 0:18 
Mk '46 Mod 1-0226 
Mk 26 - 	4 RH 
Mk 48 Mod 2- 7 RH 
1k 26 - 	24467 grown 
Mk 28 Mod 1- 23.37 grams 
Mk 26 Mod 2- 28.67 grams 
Mk 26 - All Brass 
Mk 26 Mad 1 - Zino Body 
Mk 28 Mod 2 - All Bras" 

U.S. NAVY 

MK26 

POINT DETONATING FUZE 

 

DESCRIPTION  

The M 20 OonsietS essentially of four parte - the node or body mat 
into vnioh are fitted the Rear MSC or Air Channel and the Closing Unit 
which contains the Detonator. 

The Mk '48 Mode 1 tnd 2 consist essentially of two pieces: the Nose or 
Mein Body and the Kagazine which °cattle,' the same detonator used in 
Mk 26 No Mod and an tdditional booster of tetryl below the lead .side 
detonator. 

OPERATION 

The fuze ham no safety features in its demigno  but it will withstand a 40 
foot drop on to armor plate without detonation. In tills .Lit 26 No Mod the 
nose cap in crushed on impact and this 041159 ■ the air in the air channel 
to be compressed and foroed through the hole, in tam concave disc. -  This 
&Ott= generates mufflcient pressure and heat to set off tee very soma-
tire lead aside detonator beneath the disco In the Mod 1 and Mod 2 there 
is no air ohannel or disci end the fuis is tired entirely hy toe 'hock of 
impact. The very sensitive detonator will be set otr by the shock of 
impact and it in turn s  will set off the magazine of tetryl beneatn it, 

MEAD  

Theme fuzes will not detonate on water impact but tney will detonate on 
1/6" mild 'steel, The Mods 1 and 2 are more sensitive than the No Mod to 
both implicit Lod hest, 
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DATA 

PrOjeOtliee need in 
king. oarow 

LWAgtb 
Diems tern • . 	dp • 

elided Length , 	■ 	■ 

sada 	• • ■ • 4 i r 
e ight 	• 	• • a • • 
■terial of Construction. 

RESTRICTED 

40 ma A.A., HE a HE-I 
Mk 27 - Lot 
21446 
Noe* ma44 
At Base of °give 

- 1723 
O .507 
4 R. N. 
106.14 grans 
Die Cast aluminum 
body. Plaatio ham-
mer piece, 

U.S. NAVY 

MK.27 

POINT DETONATING FUZE 

3peed • • • • . 	Firing pin - 7000-14000 r,p 4m, 
Rotor 	2000014000 r.p.m. 

xacff.iiTc1.1  
Internally the r420 aonoietS of two major housings: the firing pin hous-
ing and the rotor haunting. Gostained within the firing pin housing 14 m 
metal firing pin held in pla00 by two firing pin detects 'hi en ars our- 
roUnded by 0 circular copper band enich Rata a. a spring. Above the 
firing yin MSing ii A pleatio firing pin extension whinh servile as e 
safety feature in the avant tnAt tne fuze In dropped in the unarmed condi-
tion., The rotor housing oonaists of a rotor, complete witn lead counter_ 
*eights and detonator emsemnled in a rotor block, The axis of the &Mone-
t= is inserted at an angle of about 56 degrees from the Alia of the flux*. 
The line of center of the lead counterweights, being perpendicular to the 
exte or the detonator, in at en angle of about 65 degrees from tne axle of 
the fuse. The rotor Is hold in thin unarmed position by the two rotor 
detente, the tapered each of vnioh engage In the halen in tne side of tbe 
rotor, In thin position tar detonator la not in line with either the fir-
ing pin or the booeter. 

OPERATION 

Tole fuse is armed entirely Oy centrifugal force which accomplishes' three 
things: 

1. The firing pin detente are moved outward against the copper band 
thus freeing the firing pin, The copper bend is arranged go that 
the ends of it overlap, thus allowing , roam for expansion, 

2. The rotor detentes are =lied beak against Their springs, tbu ■ 

freeing the rotor, 
, The lead ocumterweights are cauSad to Ulm the rotor until they 

are at a maximum radius from the Lill of rotation of the tote, In 
thin position" the detonator is aligned with the firing pin and 
booeter. The rotOr is' held in this positiOn by oentriflagel fora's.. 

On impact the nose of the fuze is crushed and the firing pin exteneion 
pushes the firing pin into the detonator. 

The Mk 27 god 1 differ@ in that the firing pin detente are of a different 
shape and are known an "hour.glasie R  detects. On setback the firing pin /all 
move back against the detente and beoause of their 'shape s  they will be held 
in Flame. Until the firing in moves forward Again under the influence of 
Weep. 

These fuzee will func. tion on durelumin sheet but not on water *petit. 

The plastic firing pin extension is dezigoeLi as a satiety deltics in the 
event of accidental dropping. If the round in dropped, the plaetie 
extension Will shatter, whereas a one-piece metal firine pin night farce 
ira way past the firing pin detente. and initiate the fuze. 

- 865 - 
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lk_ARTIA.1 '. 
rtiATA 
RO-,:,:a"7:1 1LEB IILBED IN 

RESTRICTED 

5 1/2.5/38/151 A A Common
5 0/38 W.?, 
5°/151 H.C., V/47 R.C. 
0 1/155 R.O. 1  1V/00 R.O. 
14 1 /45/150 R.C. 
16 1 /46/50 R.C. 
Klt 29 	MEP 
Lot 
N.G. If 	J.J-0 1 D 

1942 
OVERALL LENGTH 	 4.15 in. 
DIAMETER AT FOSZ 	0.55 in. 
DIAMETER AT BASE OF °GIVE 3. 0 in. 
THREADED LENGTH 	 0.00 in. 
l':RZAD13 
YEIGAT 	

7 R.R. 
1.49 lbe. 

STERIAL OF CONSTRUCTION Steel baps.; Sraee detonator body; Plaatio ogiva, 
ARMING SPEED 	 1500-2000 r.p„m„ 

DESCRIIPTION: 

The fuze cons/eta of four prinApal parts: (a) the base !  which 
contains the relay detonator and holder and the interrupter unit; 
(1:11 the nose Dr detonator assembly, which contains the striker 

assembly and the detonator; (o the plastic ogive; and (d) the flash tube r
which is fitted in the center of the ogive and holds. the nose and the base 
together. A crush cap IA located, beneath the etriker, holding the 'triter 
away from the detonator, and a oentrifugal interruptor eeparates the detonator 
from the relay detonator in the bake of the fuze. Two types of interruptor 
asaemblies have been employed. In the earlier model. the interruptor bore 
against the upper blade of a forked setting sleeve in the 'Delay" or 1 0#t° 
posit .lon and thus could not move into the sleeve and clear the finish ohannel. 
Potating the sleeve 90o in either direction to the IrBeq. 0  or flOn° pooition 
removed the end of the rafted blade from the interruptor, and centrifugal 
force could move the interrupter into the sleeve and out of the flash Channel. 
The interruptor system of later motels has been slightly altered. A. cylindrical 
'potting gleeve with an eccentric bore ib employed, In the "Delay' or 'Offr 
position the eccentric bore le not aligned with the interrirptor, and the 
interrupter cannot move into the sleeve and clear the channel. Turning the 
matting sleeve to the 11 0.Q. 6  or glen' position.aligne the bore with the inter- 
raptor, which can then be moved into the sleeve by centrifugal farina. In 
either case, the end of the emitting sleeve carries a slotted setting key. 

OPERATION: 

When, the fused projectile is loaded into the gun, the setting key is 
turned to the mOn° OP 'IBA ...II position, On setback the interrupter 
sits down in the flash ohehnel, but when the projeotile leaves the 

gun centrifugal force moves the intarruptor into the sleeve and clears the 
flaeh channel. On impact the closing disci above the striker im forced down, 
the crush cup beneath the striker is crushed, and the striker is driven into 
the detonator. The flash travels through the open flash dhaenrol end initiates 
the releY detonator in the base of the fuze, 

RDLARIS: 

(a) The diffsrenoes between %ode of this fuze are as follows: 

1.10 MBA:  Dark green ogive, made of easily chipped aebeetes plaotic, 
unsuitable for storage and handling. 

1:121.1  chip.proof, resin-IppregnAtAd cloth, yellow plastic ogtve. 
1 1 0d. 	Some as Mod 1 with strengthened flash channel. 

: Li1Se Mod 2, with longer nose cap extenaing to base and giving 
additional support to flash channel. Brown plastic ogive. 

Cc) This fuze will function on thin plate and on water at angles over 6°. 

(c) A 0.01 In. thlei disc 10 incorporated between the relay detonator 
and the flash channel of the' Mod 5. Thie prevents- gam premmure, which 
sometimes leaks past the unarmed interrupter, frOm getting off the 
relay detonator, if the nose of the flat le accidentally 'truck 
during handling. 

U.S. NAVY 

MK.29 

POINT DETOFATING FUZE 
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MK.30 MOD.3 POINT DETONATING FUZE] 



DATA 
PROJECTILES USED IN 

HARXINGS 

OVERALL LENGTH 
DIAMETER AT NOSE 
DIAMETER AT BASE or OGIVE 
THREADED LENGTH 
THREADS 
WEIGHT 
MATERIAL OF GOUSTRUCTION 

DESORIPTIONt 

RESTRICTED 

3 1 /50 A.A. 
5I/do 
eftio m.o. 
ol/54 R.C. 
Mk 30 N.B.F. 
Lot No____ 
N.G.r. 	J.J-OID 

1942 
4...55 In. 
0.65 in. 
2.4 in. 
15.eo in, 
7 R.N. 
1.51 lbs. 
Steel base; Braea 
detonator body; 
Plastic' °five, 

U.S. NAVY 

MK.30 

POINT DETONATING FUZE 

The fuze conelete of four principal parts: (e) the base, which 
eoltaine the relay detonator aril holder and the interruptor unit; 
Nil the nose or detonator assembly, which contains the striker 

assembly and the detonator; (o) the plastic ogtve; and (d) the flash tube 
which is fitted in the center of the egive and holds the nose and bnee 
together. A cruel cup is located beneath the striker, holding the 'striker 
away from the detonator, and a centrifugal interruptor eeparates the detonator 
from the relay detonator in the base of the fuze. Two types of interruptor 
aseembliem have been employed. In the earlier model the interruptor bore 
against the upper blade or a forked omitting sleeve in the "Delay or ''Off 0  
position and thus could not cove into the sleeve and clear the flash channel. 
Rotating the eleeee 901P in either direction to the 3.Q, or *Ono' position 
removed the end of the forked blade from the interraptor, and centrifugal 
force could move the interruptor into the sleeve and out of the flash Channel. 
The interruptor system of later modele has been 'slightly altered, A cylindrical 
Betting sleeve with an eocentric bore is employed. In the IlDelay °  or low 
position the eccentric bore is not aligned with the interruntor, and the 
interruptor cannot move into the sleeve and clear the channel. Turning the 
cleave to the *S,Q, 0  or 1 00 position aligne the bore with the interruptor, 
which can then be moved into the sleeve by oentrifugal force. In either came, 
the end of the getting sleeve oarries a slotted setting key. 

OPERATION:  

When the fumed projectile ie loaded into the gun, the setting key is 
turned to the "On' or N5.q.11 position. On setback the interruptor 
sits back in the flash Channel, but when the projectile leaves the 

filll
centrifugal force movee the interruptor into the sleeve and clears the 

eh channel. On impact the closing disc above the striker is forced down, 
the crush cup beneath the striker is oruehed, end the striker is driven into 
the detonator. The flash travels through the open flash channel and initiates 
the relay detonator in the base of the rum, 

REMAlilk5; 

(R) The differences between ..ode of :his; fuze are as follows: 

Uo :ied: Dark green ogive, made of easily chiped asbeatoe plestie, 
unsuitable for storage and handling. 

: Chip-proof, resin-impregnated cloth, light green ogive. 
Hod 	: Same as Xod 1, with strengthened flash channel. 
kod 3 : Same as Hod 2, with longer nose cap extending to base and 

giving additional support to flash channel. A 0.01 in. thick 
metal disc is incorporated between the relay detonator and 
the flash channel. This prevents gas pressure, which some-
times leaks past the unarmed interruptor, from setting off 
the relay detonator, it the nose of the gaze 	accidentally 
struck during handling, Dark Freon 'Delve, 

(b) This fuze is an adaptation of the U.S. Army ma P,D,F, 

(c) This fuze will function on thin plate and on water at angles over eG. 

- 271 - 
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held in pisoe lantil the tiring pin mover forward again under the inriuenuo o 11 

The plastic VII-ire y pin extension is des$.gned 	a- emfety device in the 
event of accidental dropping. If the round is dropped, the plantic 
extension will ahatter, where•as a one piece metal firing pin 2iignt force 
its way oast the firing pin detente and initiate the fuzes 

DATA 

Projectiles Used in • 	0 
Illeriging■ • • • • • • * 
Overall length . 	, 	4 
Diameters m m mmm • • • 

,Threaded length 
.Threide 	• • 	  
:Materiel of Conntrucition 	 

R5IST?.:LICTM 

111 ► •Am H.E. 
None 
alos 
Voile - 0130C 
At Bane of °give 

-1;06 
0744 
'7 R.& 
Body - Die Cast 

Alloy (lino 
Base) 

Magazine - tress 
Firing Fin Extension 

U. S. NAVY 

MK.34 

POINT DETOXATING FUZE 

- Plastic! 

1233CRIPTIO 

Thiel fuze ooneirte of one howling containing the firing pin and rotor units. 
Above the firing pin in ■ plintic firing pin extension and the firing pin 
in being held up by two firing pin detente. The detente are head in ploce 
by 0 oiroulir ooppor bind which surrounds the= and Nieto an A awing., 54-  
neath the firing pin in the rotor with the detonator at an angle cf about 
55 ',ogress from the rxti  of the ruse. The rotor is held in the wormed 
Fellation by meanie of a setback oloek thieh is conneeted to it by Depper 
shear wire. In this position the detonator le out of line with both the 
firing pin and the boos t* 

On setbeak the setbaok block move ■ back breaking the sheering wire that 
ham been holding it to the rotor. Centrifugal oroe coupes the firing pia 
detente to move coltward and to turn the rotor ao that the detonator is 
Aligned with the firing pia. The rotor is held in this position by centrifam 
gal 

 
for 	and on implicit the area of the ruc.e 1,a crushed and the firing in 

eXtention drivels Ote firing pin into the detonator, 
......6... 	  

Thai Nark 34 god I differs in that the firing piss detente are of a different 
gasps tad moo known an "hour-,glass' detente. Oa setback the firing pin 
will move back against the detente and becaume of their shape '  they will be 

araapt  
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DATA 
PROJECTILES USED IN 

MARKINGS 
OVERALL LENGTH 
DIAMETER AT BASE OF CONE 
THREADED LENGTH 
THRZADS 
WEIGXT 
MATERIAL OF CONSTRUCTION 
FILLING 

RESTRICTED 

20 mim (Army) HE-I 1 
 M97 

Fuze. P.D., M76 
1.20 in. 
0.64 in. 
0.20 in. 

R.H. 
0.0497 lb e. 
Braise 
Detonator: mercury 

fulminate 
Relay Charge: lead 

azide 
Booster: tetryl 

U.S. ARMY 

M75 

POINT DETONATING FUZE 

DESCRIPTION: 

This fuze is designed to function with instantaneous action on impact 
with light material surfaces. The fuze is initiated on impact by the 
set—forewlird motion of the detonator charge, or by pieces of metal 

from the body striking the detonator charge, 

The fuze is constructed of two major parts: a body with an air space 
In the forepart of the fuze, and a magazine containing the explosive train 
which is screwed into the base of the body. 

RZHARKS: 

1. The fuze contains no interruptione or other safety devices and is 
therefore very sensitive. 

- Z75 - 
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POINT 
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DATA 
PROJECTILES USED IN 

MARKINGS 
OVUIALL LENGTH 
DIAMETER AT NOSE 
DIAXETER AT BASE OF' °GIVE 
THREADED I...MTH 
THREADS 
WEI= 
MATERIAL OF CO15TRUCTION 
FILLING 

RESTRICTED 

mc, .(Army) HE—I 
Mk I 

No 25 — III — R, k. 
1.41 in. 
0.32 in. 
0.70 in. 
0.12 In. 

R.E. 
0.055 lbE. 
Braes 
Detonato•: mercury 

fulminate 
Relay Charge:merturY 

famAnate 
Rooster: tetryl 

U.S. ARMY 

N0.253 
MKS I -  ill 

DE 7ONATING Fri 7 E 

DESCRIPTION: 

This. fuze is designed to function with instant menus action on impact 
with litht material surfaces. The fuze le initsed on impact by the 
set—foreward force or the detonator oharEe, or by pieces of metal 

from the trolly strim_mg the detonator charge. 

The fuze consists of two major parts: a brass body with an air chamber 
in ItH forewaTd part, ana a Orissa maEazine containing the explosive train 
and externally threaded iL.H,) to screw Into the be of the body. The ma8— 
aLine to covered with a brae's disc separating the detonator rroz the air 
column. In the Els I rulde, thie disc to solid, but in the IlAs II & III a email 
hole is drilled through the center of the Luac to ,lncreose the fuze 1 3 Genoit-
ivity. In the !-:fts I & I3 the body cavity wae mowed at the foreword end by a 
thin brass disc; in the Yk III fuze, the brass disc le omitted, an6 the nose 
ig said across thin area 

REMARKS; 

1. The fuze contains no interruptors or other safety device5 and le 
therefore very sensitive. 



RESTRICT ED 

NAK.18 
NOSE TIME FUZE 



ID ATA 
PROJECTILES USED IN 	41/50 Ill, 

5"/25/38/51 AA Comigcn 
V/28/59/51 Ill 
5"/36 Window 
5 1 /8 W.F. 
W51 H.C. 
6"/47/50/53 Ill. 
eq/47/55 E.C. 
0/55 H.C. 

MAREMS 	 Mech. Time Fuze 
Mk XVIII 
F.A. EDS 
Lot 

OVERALL LENCITH 	 5.54 in. 
DIAMETER AT BASE OF OGIVE 5.05 in. 
THREADED LENGTH 	 0.91 in. 
THREADS 	 7 R,H. 
WEIGHT 	 2..52 lbs. 
MATERIAL OF CON5TRUCTIOU Brass 
SETTING TIRES 	 'Node 2,5,11 4: Min. - 0.6 sece. 

Max. - 45 setae. 
Mods 0 & 1: 	Xin. - 2,4 Be.ca 

- 45 eoece. 

MK.18 

NOSE TIXE FUZE 

RESTRICTED U.S. NAVY 

'DESCRIPTION: 

In its assembled form the fuze has a contour which corresponds to 
that of tht (1,5, Navy medium and malor caliber prblectiles and con-
siets of four main units ae 
(1) Xovenent Ase.20b17 - The movement aasethbly Is attached to the 

ineide of the body by three holding acrews. 
(2) od - The bra 5e body oontaine the magazine charge (3I grains Of 

black powder) and the botton closing screw aseeMbly. It is 
threaded to fit an adapter, which in turn is threaded into the 
no 	of the projectile, 

(5) tower Cap Aseembly - The braes toner cap (or graduated rotative 
cap D is atiaohed to the body by means of a joint omaiating of a 
ate el wire leading through grOOvee in the cap and body. This. 
allow e freedom of rotative relative motion between lower cap and 
body, while preventing axial relative motion between the lower 
cap and the body. It has a tensioning feature wherein the 
torsional reeiatance which restrains rotative relative motion i4 
adjusted by four screws during assembly of the fuze. 

(4) U er Ca - The brass upper cap 'strews into the lower cap and 
unctione to complete the nose contour or the assembled fuze. 

For purposee of explanation, the movement aasembly may be divided 
into three main parts: 

(1) The timing disc mechanism,  which ooneiete or 	timing disc, a 
welting pin, a spring hammer assembly, and the oentral drive shAft„ The tioing 
disc has on one aide of it a firing notch and on the other aide a forked. 
setting lug which engages the 'setting pin located. in the top inside Shoulder 
of the 10wer,rotative i cap. The timing dlso ie secured to the central drive 
shaft by a friction clutch ao that it may be turned independantly of the 
central drive shaft. Around the top or the timing disc le a retaining ring 
Which prevents tha timing disc from ridirt- foreword when the projectile 
Imiti011y seate itself in the gun and Also prevents the hammer from driving the 
setting lug down too tar. Beneath the timing disc is a safety disc the pro-
jection of which bears against the elbow piece of the firing arm. 'hie part Le 
rigidly secured to the central shaft eo that it will rotate out of the way 
when the clock operates. its purpose ie to provide a safe and a miniMUn 
"letting. 

In Betting the clock, the lower Cap in rotated to turn tie settinc ,  
pin i  which in turn will rotate the timing disc to the daeired position, since 
the setting pin ie engaged by the setting lug of the timing disc, Disengage-
ment of these two parte le effected by the epring hammer assembly, which is 
fastened on one end to the top inside ehoulder of the lowev cap and on the 
oppoeitt end has two saall weights, 

(2)J  aocc meohaniuq, which consists of two centrifugal gear arcs, 
a_merisa of reduction gears, and the escapement mechanism. The centrifugal 
gear arcs are geared to the central drive shaft and are weighted on one side 
50 that they will turn in a counter-clockwise direction thug' timing the 
oewtral shaft and the timing disc in a clineerage 31r6Otione 

*Note: Mods 2,5, 	4 are identical, but are Lade by different manufacturare, 
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U.S.NAVY 

MK.18 
DATA 
	

Jt.:ESTRICTED 

NO5E TIME FUZE 

Cp ■,:TTNUED  

The gear arcs have starter springs pp them which nerve to prevent the gears 
from freezing, The redmction gears are similarly geared to the central 
spindle and their rotation Is governed by the escapement mecbanimm which 
is connected to the lowest gear. The escapement mechaniam consists of an 
eucapen.ent soar, escapement lever, escapsment lever spring, safety lever 
plate, and aafety lever plate spring. In the asaembled position, the ea-. 
caps:cent lever IA pr*Vented fl'Om moving by the gni:sty lever plate whIch 
has e pin pliotruding from the bottom of it and engages the escapement laver, 
The safety levelA  plate is pivoted with a Weight on one end and is held in 
position by the safety lover plate spring. The escapement lever acts aa a 
balance wheal and is caused to move back and forth by the escapement lever 
spring which is a hair-spring secured at both ends and attached to the 
escapement lever. 
(3) The firing mechanism which consists of the tiring arm, tiring arm shaft„ 
setback pin, firing pin safety plate, and the firing pin. The firing or 
is pivoted and hAs on one and A weight, end on the opposite. end an elbow 
piece which bears against the outer periphery of the timing dire. Rigidly 
secured to the firing arm is the firing arm shaft which is prevented from 
turning in the assembled condition by tha setback pin. The setbEnk pth is 
being held in poSition br the setback pin sprifIg and is resting in front 
of a projection of the firing arm shalt, thus preventing the latter pi600 
from rotating. In the bottom of the firing arm shaft is a notch and bearing 
against the shaft in such a position that it will pass throUgh the notch 
when the shaft ia rotated, i5 the firing pia safety plate. This safety 
plate is also pivoted and la fitting under a shoulder of the cooked firing 
pin thus hOlding it away Prom the primer beneath it. 

OFERATIOR  

The fuze in armed by setback, driven by owntrifugml tOr0e governed bY an 
escapement mechanism *  and rlred by a spring driven firing pin. When the 
projectile is fired from the gun, the force or setback accomplishes two 
things: 

1. The sotbsck pin overcomes it spring and drops into the bottom of 
the fuze, This action frees the firing arm shaft for later rotation. 
2. The hammer spring assembly pivot& down On.d. the Weights On one end 
strike the ,rifting lug thus depressing it and freeing it from the set-
ting pia. When the force of aroep oats in the apring returns the 
weights to their original position, forward of the timing diac. 

An the projectile rotates *  centrifugal force aodomplishoe four things: 
1. The safety lever plate of tho escapement mechanism is pivoted out 
of the way, thus releasing the escapement lever and unZooking the 
escapement mechanism. This initiwl movement causes the escapement 
lever to oscillate thus acting as the bulanc, wheel and governing the 
speed o: operation. 
2, Aa moon as the escapement mechanism has been unlocked, the weights 
en the 0011tr$.fugal gear arcs tend to move outward thus cRusing the area 
to pivot and rotate the central shaft and, consequently, the tladng disc. 
Thin rotation Jo slowed down br the series of redu.Qtion gears and its 
speed is determined by the ascaTement mechanism. This rotary motion of 
the timing disc turns the firing notch around to the elbow piece of the 
firing ems  
3. When the tiring notch has been presented to the elbow piece of the 
firing gram the weight on the opposite end of the firing arm 10 moved 
outward turning the 'elbow into the slot and turning the aring arm 
shaft, This is now possible since the setback pin has been depressed 
when the projectile was initially fired. 
4. As the firing arm shaft rotates, the notch in the bottom of it is 
presented to  the firing pin safety plate. Which will pivot through this 
notch, thus moving out fram.under the shoulder of the firing pin, The 
firing pin will then be tnrOWn downward onto the primer by its compreeeed 
Ewing, The primer will then ignite the black powder charge in the base 
of the fuze, 
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U.S. NAVY DATA RESTRICTED 

PROJECTILES USED IN 	3"/23/50 A4d Ill. 
W50 H.C. 

HARKING5 	 Mesh, Time Fuze 
Mk 22 Mod 

Lot 
OVERALL LENGTH 	 4.55 in. 
D1A2tETER AT BASE OF OGIVE 2.4 in, 
THREADED LENGTH 	 'D i al In, 
THREADS 	 7 R.H. 
kATERIAL OF CONSTRUCTION Upper Eody: Zinc/lead 

alloy. 
Gentar Body; Braes 
121ase: Aluminum 

BETTING 	 Mods 0a3: Ein, - 1.4 
necond 

MK.22 

NOSE TIME FUZE 

Max. - 30 second°. 
*Mods 4-6: Min. - 0.6 aeconda. 

Max. - 30 scaonds. 

DESCRIPTION:  

In its assembled form the fuze has a contour which oorreaponde to 
that of the U.S. Navy long aoint projeotile and conniets of four 
a.in units, as follows: 

(1) Movftmeat Assembly  - The movement aaaembly is attached to the 
Saida or the body by three holding ecrews. 

(2) Body  - The brass. body aontaina the. magazine charge (30 grains of 
black powder) and the bottom closing screw assembly, It is 
thlieaded to fit an adapter, which in turn 1B threadea to fit into 
the nose of the projectile. 

(3)Lower Cap Aseembly - The brass lower cap (or graauated rotative 
cap) is attethed to the body by neanu of a joint consisting of a 
steel wire leading through grooves in the cap and the body, Thie 
allows freedom of rotative relative motion between the lower cap 
and the body but prevents axial relative motion between the It 
has a. tensioning featare w -aerein the torsional resistance which 
reatraine rotative relative mOtian iv adjlaSted by four BareWB 
during assembly. 

(4)paaer Cap  - The brace upper cap screws into the lower cap and 
functions to complete the noee contour or the assembled fuze, 

ran purposee of explanation !  the movement assembly may be divided 
into three main parte: 

(1) The timing dies mechaniem 	which consists of the timing CUBIC, 
a setting pin, a sprinff ham or ausembly, and the central drive shaft. The 
timing disc has on one Bide of it k firing notch and on the other side a 
forXed eetting lug which engager the Betting pin on the top inside shoulder 
of the lower Lrotative) cap. The timing disc is eecured to the central drive 
ehaft by a friction clutch co that it may be turned independantly of the 
central drive shaft. Around the top of the timing disc in a retaining ring 
which prevents .the timinE disc from riding eoreward when the projectile 
initially seats itself in thegun and also prevente the her from driving 
the setting lug dawn too ear. Beneath the timing disc is A eafety disca  the 
projection of which bear a aealnat the elbow piece of the firing erm. Thin 
part is rigidly secured to the aerial shaft so that it will rotna;e out of 
the way when the clock operates'. Its puapoae is to provide a safe and a mini!-
um netting. 

In eet::.in the clock !  the lower cap is rotated to turn tne setting 
pin, which in turn will rotate the timing dies to the deoired position x  since 
the. setting pin la engaged by the setting lug of the timing disc. Dieengage-
ment of these tWQ parts 15 effected by the Bpring hammer aaaembly, which is 
fastened on one end to the top inside sl..loulder of the lower cap and on the 
other and hae two email weights'. 

(2) TheallaallpechaniSa 0  which canBieta of two oentrifugal gear arcs, 
a eerie°. of reduction gears', and. the Oecapement mechaniBM.' The centrifugal 
gear arse are geared to the central drive shaft and are weighted or one side 
AO that the; will turn in a onunter-clookwise direction, thus turning the 
central shaft and the timing disc in a clockwise direction. The reduction 
gears are similarly geared to the oentral spindle, and their notation isgov- 
erned by the eecapeaent mechaniam which is connected to tact lowest gear. The 
escapement aechanisa conaiete or an eecapement lever, an escapement gear, an 
escaaament lever spring, a safety lover plate, and a safety lever plate spring. 

*nail: Mode 4 ! 5,&13 are identical, but are made by different manufacturers. 
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0OrTINUED 

1405E TIYE FUZE 

In L7.he se 2e 	position 
the escapement lever in prevented from moving y the safety lever plate ikhith 
has a pin  Protrualls from the bottom of it and engegoa the escapement lever, 
The safety lever plate is pivoted with A weight an one end and la held in 
position by the safety lever plate 41141.11g. The eacspement-lever sots BB a 
b ■ lanae *heel and is wised to move book and forth by the  escapement lever 
spring which la R hair-npring secured et both ends and attached to the 
encapement lever. 
(3) The firing mechanism Which conaieta or the firing arm, firing arm shErt, 
esti:Mk piny  firing pin safety plate, and the firing pin, The firing arm 
in pivoted and has on one end a weight, end on the opposite end en elbow 
piece whieh boars sgainet the outer periphery of the timing dioo. Rigidly 
secured to the firing arm in the firing arm shaft which is prevented from 
turning in the assembled condition. by the setback pin, The estheck pin is 
bong head in position b the aetback pin spring and In resting in front 
of a projection of the firing arm shaft. thus preventing the latter piece 
from rotating, In Uie bottom of the fixing arm abaft is a notch and tearing 
against the shaft in eu.dh position that it will pane through the notch 
when the abaft in rotated p  is the firing pin 'safety plate. Thin. safety 
plate is also pivoted and is fitting under a shoulder of the acit;ked firing 
pin thus holding it away from the primer beneath it, 

OPERATION 

The tune is armed by aetbeek, driven by oentrifagsl force governed by an 
eacapamant meehaniam„ and, fired by m spring driven firing pin. When the 
projectile is fired from the gun, the fence of setback accomplinhe ■ two 
thingst 

1, The setback 04 Over4=00 its spring and drops Into the bottom or 
the fuze, Mils Action frees the firing arm shaft for later rotation, 
2, The hammer spring aseembly pivota down and the seighta on one and 
strike the setting ltlz time depressing it and freeing It from the set-
ting pin, 11 en the force of creep seta In, the spring returns the 
weights to their original position, forward of the timing dine, 

An the projectile rotates A. centrifugal force accomplishes four things: 
1. The safety lever plate of the escapement mechanism im pivoted out 
of the way, thus •eleae4ng tha escapement lover end unlocking the 
escapement mehenism. Thio initiel movement causes the escapement 
lever to oscillate thus acting an the balance wheel and governing the 
speed of operation. 
2. Ae soon an the escapement mechanism has been unlocked, the weights 
on the centrifugal gear arms tend to =Ire outward thus oausing the lotion. 
to pivot end rotate the centrals haft and, consequently, the timing diaa. 
Thin rotation is slowed down by the series of reduction sears apd its 
speed io determined by the escapement madham.tsm. This rotary motion of 
the timing disc henna the firing notch around to the elbow piano of the 
firing arm, 
a. Oihen the firing notch has been presented to the elbow plane of the 
firing arm the weight on tha opposite and of the firing arm la moved 
OUtwerd turning the elbow into the Blot and turning the firing arm 
shafts This is now possible since the setback pfn halo been depressed 
When the projectile was initially tired. 
4. Au the firing arm shaft rotates, the notch in the bottom of it is 
presented tO the firing pin unfety plats mute4 will pivot through thin 
notch, thus moving out, from under the shoulder of the firing pin, The 
firing pin will then be thrown Uernward onto the primer by its' compressed 
spring, The primer will then Ignite the bleak powder chnr86 in Cho base 
of the fuze.. 

REPARXS: 

(I) This. fuze le slut-set, rather than law-pet like the 	18, 

( 2 ) No sPrin;r8  anal et the centrifugal gear arcs of this fuze. 
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5'/54 H.C. & 111, 
6 1747 MY.) H.C. 
Mech. Time Fuze 
Ilk 25 Mod 

S . NAVY 

MK 25 
Er 
Lot 

DVERALL LENGTH 4.55 in. 
.r:"IAMETER AT BASE OF OGIVE 2.40 in. 
TRREADED LENGTH 	 0.01 in. 
THRUM 	 7 R.H. 
MATEPIAL OF CONSTRUCTION Nose: tie-cast Lead- 

MOD. I 

SETTING TIVEB 

DESCRIPTION: 

Zinc Alloy. 
Body: Brass. 
Base: Aluminum. 
Minimum: 0.6 seconds. 
Kaximblm: 45 aeconda. 

NODE TIKE FUZE 

In its asserIbled form the fuze has a contour Which conforms to that 
of the U.S. Navy long poAnted pro!lectile and consiete or four main 
unite, es folIowe: 

(1) .R_ yrliment Assembly  - The movement Assembly le attached to the 
inside of the body by three holding screws. 

(2)Bodz  - The brass body contains the magazine charge 	grains or 
black pOwder) and the bottom closing screw asEambly. It is threaded to fit an 
adaptor, whiCh in turn 15 threaded to fit into the prOjectile. 

(3) 1...wer_Clap. Assenbly  - The brass lower cap Lor graduated rotative 
cap) is attached to the body by Means of a joint consisting of a steel wire 
leading through grooves in the cap and the body. This allows freedom of 
rotative relative motion between The lower cap and the bOdy but prevents axial 
relatLve motion between then. It have a tensioning feature 1&_erein the torsionR1 
resistance which restraine rotative relative motion is adjusted by four eurews 
during assembly. 

(4) G aver Ca - The brass upper cap RCPOWS into the lower cap and 
functions to complete the nose contour of the Resembled fuze. 

For purposes of explanation, the movement Assembly Lay be divider 
into three main plate: 

(1) The timinp:_aisc mechantem, which coneleta of a timing dine, a 
Setting pin, a epring hammer assembly, and the central drive shat. The timing 
disk has an one side of it a firing notch and on the other a forked setting 
lug which engageS the Matting pin located in the top inside shoulder of the 
lower (rotative) Sap. The timing disc is secured to the central give shaft by 
a friction clutch so that it may he tUrned independantly of the central drive 
shaft. Around the top of the timing disc is a retaining ring Which prevehts 
the timinE dLec from riding foreward when the projectile initially seats itself 
in the gun and also preverite the hammer from driving the setting lug down too 
far. Yeneath the timing disc is a safety disc, the projectiOn of which bears 
again et the elbow piece or the firing Arm. This part Is rigidly secured to the 
central shaft SO that it will rotate out of the way when the clock operates. 
Its purpose le tO provide a safe enii a Miniffilq glettinEr. 

In vetting the clock, the lower cap is rotated to turn the setting .  
pin, which in turn Will rotate the timing disc to the desired position, since 
the set ling pin Is engaged by the vetting lug of the timing disc. Disengacement 
of these two parte 18 effected by the spring hairier aeaembly„ which is faatened 
on one end to.the top Inside shoUlder of the lower cap and on the opposite end 
KM' IWO mall weighte. 

(2) The Glock_LechaLlep  which consists of two centrifugal gear`  arcs, 
a series of reduction Eears, and the escapement mechanism. The centrifugal gear 
arcs are geared to the central drive shaft and are we 	on one side eo that 
they will turn in a counter-clockwise direction, thus turning the central 'shaft 
and the timing disc in a clockwise direction. The gear area have etarteT "'kick-
off' springs on them which serve to prevent the gears from freezing. The re-
ducticn gears are similarly geared to the central spindle, and their rotation 
ie Koverned by the escapement mechanism which is connecter to the lowest gear. 
The eecep.ement mechanism consists of an escapement Eear, an escapement lever, 

letter spring, a eafety lever plate, and a lever plate Spring. X the 
aesembled position, the escapement lever le prevented from moving by the safety 
lever plate, which haa a pin protruding from the bottom and enEages the eac ►pe-
pent lever. The safety lever pitt le pivoted,with a weight on one end, and is 
held it position by the lever plate sprice. The eecapement lever acts ac a 
balance wheel and is caused to move back and forth by the escapement lever 
spring, which ia a hail. Eprinz, efoured at both ends and attached to the 
escapement lever. 

ri 
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MOD. I 

NO•E TIM2 FUZE 
CONTINUED 

( 3 ) The firing moonaniam watch consists of the firing arm, firing arm shat, 
setback pin, firing pin nafety plate, end the firing pin. The firing arm 
ie pivoted and has on one end a weight, and on the opposite and sin elbow 
place which. bears a8. ainat the outer periphery of the timing didc., Rigtaly 
aecured to toe firing erm Is the firing arm shaft whlch Is prevented from 
turning in the assembled condition by the setback pin. The setback pin le 
being held in position by the setback pin spring and le resting in front 
of'a projection of the firing arm shaft p  thus. preventing the latter piece 
from rotating. In the bottom of the tiPing arm Ahaft le a not on end bearing 
against •hs snaft in such a position that it will pass through the notch 
when the mart is rotated, iA the riring pin safety plate. Thie gaiety 
plate le also pivoted and La fitting under a shoulder o1 the ceOkad firing 
)51n thUS holding it Away rram the primer beneath it. 

OPERATION 

The fuze le armed by setback, driven by centrifugal force gOverned by an 
escapement mechaniaM p  Ind -fired by u spring driven firing pin. When the 
projectile le fired fr.= the gun, the force of setback acoompliahes two 
things: 

1. The setback pin overcomes its spring and drops into the bottom of 
the flue. Tain action frees the firing arm shaft for Later rotation, 
The hammer spring assembly pivots down and the weights on one ems 
strike the setting lug thus depressing it end freeing it from the sat 
tip pin. Wien toe force of creep sets kb, hhe spring returns the 
•eighte to tnelr original position, forward of the timing diao. 

is the projectile rotetes„ centrifugal force accomplishes four taings! 

i. The safety lever plate of the escapement mechanism im pivoted out of 
the way, thus releasing tne escapement lever and unlocking tar 
cApement mecnaniam ■  Thla initial ,novement causes the escapement lever 
to bacillatie time acting as the balance wheel And gbvorning the speed 
of operation. 

soph se the escapement mechanism ham been unloc5ced, the weignts 
on the centrifugal gear arcs tend to move outward time couaing the 
Area to pivot apd rotate ths central !haft, And, consequently, the 
timing disc. This rotation la slowed down by the aeries of reduction 
gears and its speed is determined by the escapement mechanism. This 
rotary motion or the, timing disc turns the firing notch around to the 
elbow pleas of the. tiring arm, 

3. When the firing notch has been pramented tb the elbow piece of the 
firth 1  RPM the Weight on the opposite end of the riring arm is moved 
olAtward turning the elDoW into the slot and turning the tiring arm 
smart,, This is now possibla since the setbaCk pin has been depressed 
when the projectile was initially fired. 

4 Aa the firing arm shaft rotates, the notCh in the bottom of it im 
pneaanted to the firing pin safety 'plaits which will pivot through this 
notch„ thus moving out from under the shoulder or the tiring pin. The 
riring pin will then be thrown downward onto the primer by its con-
preessd eprinK. The primer will tnen ignite the 61ack Powder charge 
in the base of the raze. 

1. This ruzo is slot-set, rather than it —vet like the Mk le. 

2. This fuze is moluture-proofed completely, au outlined for the !Lk 50 
1100e T10.e. Fuze. 
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12 11/60 H.O. 
14 4/415/00 M.C. 
16R/40/60 H.O. 
Me oh Time Flue 

F1 42 
KOF 

Lot 

U.S. NAVY 

MK 42 

  

OVEAALL LENGTS. 3.64 10. 
DIAMETER AT BABE OF OGIVE 
TKREADED LENGTH 

.. .03 	in, 
0.81 in. 

THREADS 7 R.  N. 
WEIGHT 2 4 6 lbe. 
MATERIAL OV CONSTRUCTIoN Brats NOBE TIME FUZE 
SETTING TIMED Xinimumi 0,8 seaonds 

Maximum: 45 seconds 

DES RIPTION: 

The M 4Z fuze vas developed to superseded the Mk 121 when used in 
major caliber H.O. projectiles b40aUde of the erratic perfOrgiamon of 
the latter fire when so emplo7e4, 2he fuze le gandirany tiMil ■ r to 

the Ii0c $1 propsotilo fuze, differing only in that the primary driving force 
of the XX 42 is provided by a heavy main spring Inmtnad of by centrifugal 
weights, Thr driving force for the clockwork merchanism thus become,' sub-
atentially independant or the rate of spin of the projectile and ii applied 
during the entire runnIng time of the fuze. 

In addition to the spring-driven feature, the VV 42 also differ's 
from ;ha Mk 61 fuse in that a heavy additional hammer is located in the 
rooms', in the nose cap of the fuze. This. hammer is attached to the nose cap 
b7 a spring, O met-back this hammer stretches the spring and strikes the 
conventional hamser, giv ing it additional force in striking the setting lug i 

 This feature wAl found nseeeeary because the low vet-beot of major caliber 
projectiles failed to provide sufficient torus for the usual hammer arrange-
ment to dieengage the Betting lug from the letting pin, 

OPERATION: 

The method of operation of this fuze is generally similftr to that of 
the Mk 81 0  except of course that the driving for it supplied by a 
main spring. The force of vet—baok o  when the gun is fired t  camas th■ 

auxiliary hammer to denoend against the main hammer, disengaging the setting 
lug from the setting pin, 

Centrifugal force causes the center arbor /latent to move outwards 
against Its spring and opt "ofengagement with the oe ►ter arbor. The main 
.pring is then allowed to exnrt Ito force on the center arbor, actuating the 
esoapement — oontrolled clockwork mcohaniam, All other feat ea of operation 
are identiaal to those of the Wic 61 fuze. 

liK4ARY.11: 

This fuze is now coneidered obeoleucent, and its production has been 
suspended. It was found during funationing trials that the auxiliary 
hammer did not function properly on set—back, Tin Mk 52 M.T.F. is 

designed to supersede this fuze in major caliber 11,C, prolactiles, 

- 291 - 
i71 



ItE:STFLIC TtD 

nal PI 

MK.50,51 
NOSE TIME FUZE 



U.S. NAVY DATA 
	

RESTRICTED 

/PROJECTILES USED IN M4 tO  
4 4/80 Ill. 
5 m/25/88/81 AA Common 
5 11/28/36/51 Ill s  
Wae Window 
5 1/36 W.F. 
5 11/51 M. C. 
6V47/53 X.C. & 
V/55 FLC. 

Ma  
3 1 /a3/50 AA & Ill. 
4 4 /50 H.C. 

MARKINGS 	 {eoh Time Fuze 
Mk 60 
Lot 

SETTING TIMES 	 Mk 50: 0.6 - 46 seconds. 
Mk 61: 0.6 - 	seconds. 

MK 50 
MK.51 

NOSE TIME FUZE 

DESCRIPTION:  

The Hk 50 and Mk 51 fuzee are merely moisture-proofed vereions of the 
Mk 16 Mods 2,3,& 4 and the 1k 22 Mode 4,5,41 8, respectively, The size, 
operation, component parte (exoept as noted bblow), firing train and 

getting times are identioal to those of the MX 18 and Mk 22 fuzes, 

Malsturg17-PronfinF Veasump 

1. A silica gel bag to 'Iamb eMolst 	is placed in the base cavity 
of the furs. 

2. Special gaskete are placed between the upper cap and the lover 
cap, and between the lower cap and the body, 

5. The joint between the upper .cap and the lower map IS Coated 'with 
Bakelite varnish. 

4. The primer unit ende are covered with Bakelite varnish* 

6. Thread Luting cow.pound is applied to the joint between the body 
and the bottom closing &crew. 

6. The brass disc at the center of the bottom closing screw is crimped 
in under a washer and then coated with Bakelite varnish, 

7. All eorew heads visible on the outside are coated with glyptol 
Lacquer. 

RNA.9.KB: 

1. Dirrirent modifications of tbs.''• fur,es indicate nothing more than 
dIfferent manufacturers. 
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DATA 

PROJECTILES USED IS 

MARKINGS 

OVERALL LENOTE 
DIAMETER AT BASE OF Dam 
THREADED LENGTH 
THREADS 
WEIGHT 
MATERIAL OF CONSTRUCTION 
SETTING TIFE6 

RESTRICTED 

6 1 /Z6 RsCh (for use 
in a" Rapid Fire 
came gun.) 
Mach, Time Fume 

MX 57 
NO/ 
Lot 

4.305 in, 
2.983 In. 
0,47 in. 
7 Rat, 

Bream 
Minimum: ops.1.0 sec 
Maximum: 4 rocs, 

, 5. NAVIf 

MK. 57 

Ian Timz run 

QX6CRIPTION:  

This fuze is identioal the Mk SL LT.?. in so far ae the internal 
medhaniem and method of operatiOn ire conzierned, The fuse differs 
from the HI 61 in that it is provided vit external slots for setting, 

rather than setting lugs. Furthermore the external contour of the fuze differs 
considerably from that of the Mk 61 fuse, The contour mangos vere neoeseary 
to allow the fuse to continue the more streamline shape of the projectile 
and to strengthen the fuze body and lower asp sufficiently to acommodate the 
setting slots, 

OPETUTION:  

The operation of this fuze to identical to that of the Ek dl fuze. 
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DATA 

PROJECTILES USED IN 

?CIMINO!!! 

OVEPALL LENGTH 
DIAMETER AT BASE OF OGIVE 
THREADED LENGTH 
THREADS 
WEIGHT 
MATERIAL OF CONSTRUCTION 
SETTING TIMES 

U.S. NAVY 

A. MK.61 
Ela MK62 

MK63 

NOSE TIME FUZE 

(a) 5 4/36 AA Common 
5°/36 W.P. 

(b) 12 4/50 H.C. 
14ff/45/50 H. C, 
16 41/45/50 H.O. 

(0) 4 4/50 Ill, 
5 4/25/36/51 A.A. 

Comnon 
5 1/2 /35/51 Ill. 
5'/38 W.P. 
5 11/36 Window 
5 4/61 R.C. 
6 4/417/53 H.C. 
6 1/4 .7/53 Ill. 
6 4/56 R.C. 

Mech. Time Fuze 
Mk 6._ 

NGF 
Lot 

.3.$4 in. 
3.06 in. 
0,61 in. 
7 R. H, 
2.52 lbs. 
6rase 
Minimum: 0.9 to 1.0 aeon. 
Maximum: 45 seconds. 

DESCRIPTION:  

1. The YXILIPAe.  is a modification of the mechanical time fuzes of the 
Mk 16 - Mk 50 type, designed specifically for the 5 4/n when the 
specia] 1200 ft. per BCC, I. V. reduced charge le employed. The 

modifications, allowing the fuze to function at lower rotational velocities 
and decreaeed net-back '  are as follows: 

A weaker hammer spring is need. 
The set-back pin has been eliminated. 
A centrifugally operated firing pin safety block has been added 
under the firing pin. 
A centrifugally operated detent or plats retained by a flat 
spring, holds the safety lever plate, which locks the escapement 
mechaniam. 
Heavier centrifugal weights are placed on the driving gears 
to drive the clock-work movement. 
Stronger centrifugal "kick-off' springs are incorporated on the 
centrifugal gears. These springs are actually driving eprings 
and exert a strong force throughout the entire cycle. 
A spring is added to the Siring arm shaft. 
Weight is added to the safety lever plate. 
The fuze body is slightly altered to provide clearance for the 
heavier driving weights. 
The safety setting is changed to 0,9 - 1,0 seconds. 

2. The Mk 52 fuze is almost identical to the Mk 61 (above), but is 
WITTEETTYTITTEer modified to allow its use in the major caliber H.C. 
projectiles, where extremely low set back force on firing is encount-

ered. The additional modifloationa incorporated in the Mk 62 are as follows: 

a A still weaker hammer spring is used. 
Oa A safety post is provided beneath the hammer spring, preventing 

arming of the fuze as the result of accidental dropping. 

3. The Mk 63 fuze  is designed to replace the Mk 16 and Mk 50 M.T.F. 4 a 
in all projectiles in which the Rk 50 is currently in use. Its 
internal construction is identical to that of the Mk 61 fuze, except 

that the escapement movement has been regulated for a higher spin rate of 
210 R.P.3., which is the average spin rate of the Waa projectile at service 
velocities. The Mk 63 fuze has not yet been placed in production. 

OPERATION:  

This fuze is armed by a combination of set-back and centrifugal force. 
It is driven by centrifugal force regulated by an escapement mechanism 
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SETTINO PIN 

HAMMER SPRING 
EXTENSION 

SETTING LUG 

TIMING DISC 

SAFETY POST 

RE3TRICITED 

MK.62 
NOSE TIME FUZE 



DATA RESTRICTED U • S. NAVY 

W.61 
MK62 
MK 63 

  

NOSE UNE FUZE 

OPCRATION  (Continued); 

and assisted by a pair of strong 'kick-off' springs attached to the 
driving tentifugal weights and gears. Theme 'springs differ from those 
'aped in the Mk 18 & Yet 50 type fuzee in that they provide a positive 

driving force to the fuze throughout its entire cycle of operatione. The fuze 
is fired by a spring-loaded firing pin. When the projectile is fired from the 
gun, the foroe of get-back causes the hammer spring assembly to pivot down- 
ward, The hammer weights strike the setting lug, eepreesing it and freeing it 
frOM the setting pin. When the force of creep sets in, the hammer weights 
are returned by their spring to their original position above the timing diso. 

As the projectile rotates, centrifugal force accomplished five things: 

a. The eafety lever plate pivots outward against the detent and the 
fiat epring, releaeing the esoapement lever and unlocking the escape-
ment mechanism. The initial movement of the escapement lever, 'mused 
by the swinging out of the plate begins its oscillation. It then acts 
as a balance wheel and governs the speed at which the clock operates. 

b. The firing.pin safety block moves outward from under the firing pin. 

c. As span as the escapement mechanism is released the weight ■ on the 
centrifugal gear arcs, aesisted by the strong 'kick.off' springs „ tend 
to move outward, oausing the arca to pivot and rotate the central shaft 
and The connected timing die°. This rotation is slowed down by a Aeries 
of reduction gears, and its speed ie determined by the escapement 
mechanism. This rotary motion of the timing diso moose the firing 
notch around toward the elbow pleoe of the firing arm, 

d. When the firing notch le presented to the elbow piece.; the firing 
arm shaft is rotated by the weight on the far end of the firing arm 
aeeieted by the torsion spring on the firing arm shaft.. 

e. As the firing arm 'shaft rotates, the notch near the base of the 
shaft is presented to the firing pin safety plate, which le then 
maned by centrifugal force to pivot through the notch, moving out 
from under the shoulder of the firing pin. The firing pin is then 
forced by its spring against the primer, which ignites the black 
power charge in the base of the fuze. 

REMARXS: 

1. Theist' fuzes, like the Mk 30 type,have complete moiature-proofing 
features incorporated. These measures include gaskets between the 
time setting ring and the upper cap and body aeasmblies; a silica-

gel capsule is piked in the base of the fuze to absorb excess moisture; 
joints and openings are coated with approved luting or bakelite varnish. 

2. The xk 62 M.T.F. is designed to replace the Mk 42 spring-driven 
in all assemblies, 

3. The Mk 62 fuze differs in operation from the Ek 61 only in the fun's- 
tioninr of the 'safety post. This safety post coneists merely of a 
stud tautened by a screw to the uppermost ring of the clockwork 

mechaniem. With the fuze set on "Safe', this stud is located beneath a oro-
jecting end of the }lamer spring, preventing the hemmer from disengaging the 
Setting leg from the setting ptn as the result of accidental dropping. When 
the fuze io set off the 'Safe r  poaltion preparatory to firing, the hammer 

t esembly is toyed away from above the safety post, allowing the hammer to move 
own on set-back. 
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MKS 32 a 40 TYPE VT 
PROJECTILE NOSE FUZE (UNARMED) 

SET-BACK SWITCHES 

DRY BATTERY 

FI RING 
CONDENSER 

SPACE OCCUPIED 
BY CENTRIFUGAL 

CLOCK 

INTERRUPTER 
PIN 

SETBACK PIN 

TRIPPING LEVER 

ARMING PIN 

WOODEN SHORT 
CIRCUIT PLUG 

FIRING PI N 

DETONATOR ROTOR 

MK 54 AUX. DET. FUZE 

TETRYL PELLET BOOSTER 

ELECTRIC 
DETONATOR 



ettlimetTAL 	 VT FUZES 

MKS.32 40 TYPE 
OPERATION 

When the round is tired 	in the gun causes the 
three set-back switches to close. Thia action connects the battery to 
the electrical mechanism and in 	charging of the firing condenser 
through its high resistance dela!' Circuit. Simultaneously o  the set-thick pin 
in the centrifugal clock MOVE'S back against its spring, freeing and 
atarting the clock escapement meehanism. In the armed position the set-
back pin is 100.Ked by the locking spring. 

Centrirugal force drives the ClOek th•OUgh its 0.4 tO Ofd 
secondo permanent setting, at which time the tripping lever moves over 
the spring-loaded arming pin. The arming pin moves foreward, withdrawing 
from the imterrupter cavity. This allows the interrupter pin to be moved 
outward by centrifugal force r  thereby clearing the flaah channel between 
the electric primer and the auxiliary detonating fuze, hitting the short 
circuit plug, and breaking the ohort circuit wire away from the electric 
primer leads. 

Meanwhi2e the firing condenser has been accumulating an electric 
Charge. when thie -charge is sUfficient to allow firing of the electric 
primer inormally 0.6 to 0.e. seCOnde 131, the dry battery type fuze), the 
fuze is fully armed. 

Upon approach to a target under the proper conditions, the 
reflected eleCtromagletic signal from the target causes the V.T. element 
to diacharge the firing condenser through the electric primer. The blast 
from the primer operates the auxiliary defecating Lute, which in turn 
initiates detonatlan of the prclectile, 

Operation of the wet-energized ful ..es of this type la laentical, 
except That the electrolyte vial in the reserve energizer is broken by 
acceleration of the round, and centrifugal force distributes the electro-
lyte throughout the energlzer. Charging of the firing condenser is not 
begun when the set-back switches close, but must wait until the electro- 
lyte i$ uniformly .distributed through the reserve energizer. This 
normally occura 0.2 to 0.13 seconds after set-back, thereby delaying 
complete arming of the unit until O 	to 1.1 seconds aftem pet-back. 



FIRING CONDENSER 

PLASTIC NOSE SECTION 

STEEL BASE RI N G 

YET ENERGIZER 

ENERGIZER 
ELECTRODES 

ELECTR IC 
DETONATOR 

ELECTROLYTE 
VIAL 

OR OWN 
BREAKER 

CENTFIIEUG AL 
HANDLI NG 

SAFETY SWITCH 

DETON ATOR 
ROTOR 

ROTOR 
DETE NT 

MK 44 
AI X DE T FUZE 

TET RYL PELLET 
BOOSTE R 

MERCURY 
SWITCH 

MKS 45,47,53,58,59 TYPE VT 
PROJECTILE NOSE FUZEfuNARmED) 



VT FUZES 

MIG.45,47, 53258 1 8159 TYPE 
OPERATION 

When The round is fired, acceleration in the gun barrel causes the 
fingers of the crown breaker to open up, allowing the electrolyte vial to break 
agar net the bottom of the breaker, Centrifugal force distributes the electro-
lyte throughout the energizer, activating it in 0,2 to O.3 seconds. Centri-
fugal force also opens the handling safety switch, which previously had been 
'thinning out the firing oondenser, 

The firing condenser begins to aocumulate a charge through its high 
resistance electrical delay, and electrical energy is fed to the electric 
mechanism in the Y.T. element. Centrifugal force muses the (mall globule of 
mercury in the mercury switch to more through a porous membrane into the lower 
,chamber, thereby removing the eleotrio short circuit across the primer leads, 
This requires from 0.2 to 0.9 seconds, depending on the fuze and the rata of 
rotation of the projectile. When the firing condenser has accumulated enough 
•leotrioal energy to allow firing of the electric primer (0.8 to 1.0 seconds), 
the fuze is fully armed. 

Upon approach to a target under proper conditions, the reflected 
eleotromaenetio signal from the target causes the V.T. element to diecharge 
the firing condenser through the electric primer. The blast from the primer 
functions the auxiliary detonating fuze, which in turn initiates the detonation 
of the projectile. 

The Mk 53 1  Et 47, and Mk 59 V.?, tusevare equipped with two 
mercury switches inetead of the single switch inoo'porated in the V.11, 4 aria 
Ek 58, This feature is provided to insure additional safety; in alb Other 
respects, these five fuzes are mschanioally identical. 



MK 32 
I V.T. FUZE 
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DATA 
PROJECTILES U.S3D IN 

MARE DIGS 

OVERALL LENGTH. 
DIAMETO AT BASE OF °GIVE 
THREADED LENGTH 
THREADS 
MATERIAL Or CONSTRUCTION 

WEIGHT 
MINIMUM RANGE 

TYPE OF ENERGIZER 

WAVE SUPPREMION FEATURE 
SELF DESTRUCTIVE FEATURE 

"/30/26/(51 41 A.A. 
Common 

Mk 32, Mod 
Kodel 	HEFEI 
12 in. T4prox.T--  
3.3 in. (approx. 
0.6 in. (app•ox. 
& A.X. 
Steel base rings, 
black plastic nose 
ogive, aluminum 
nose cap or button 
tip. 
6.01 lbs. 
Mods 0-20, 40: 600 

yarde 
Nod 30; 1000 yarde 
Hod 0-20,_ 40: Dry 
Nod 30: Wet 
Nod 40 only 
None 

U.S NAVV 

MK.32 

V.T. FUZE 

This fuze 1E1 designed to initiate detonation of the round at the most 
advantageous point upon approach to a target when parsing within the 
MAXIMUM influence radium or about 80 ft, The Mod 40 has reduced 

sensitivity against low-flying aircraft because of the wave suppression fea- 
ture, (For value's, nee Mk 40, Buret heights above water for all Mods without 
the wave suppression feature will be high at most ranges, averaging 1.10 ft. 
at 12,200 yds. IA the $V38, with burst heights varying widely between rounds, 
Buret heights over water will average lower at shorter ranges, but a wide 
dispersion 	heights will occur and are especially affected by water surface 
oonditione, Buret heights of the Mod 40 above water (wsr) will vary between 
10 and 00 ft; 

Random premature bursts of rounds assedbled with this fuze will occur 
alone the trajectory after the fuse is armed but before tt approaches a target 
With targets at lone range, 20 of the rounds may but before approaching 
the target and a eomewhat smaller percentage of premmtures will occur at 
shorter ranges. If a target at long range is approached within the sensitiv- 
ity liakte of the frame 6.6% of the rounds ehould function at the mont critical 
point to throw fragments against the target. The percentage of proper funct-
iOns at shorter ranges is htgher by the amount of decrease in premature funct-
lone. The remainder oftile rounds will be dude. Because or ageing of the dry 
energizer *  only about 50% of the rounda will function properly after B month s. 
The dry energizers are changed about every 8 months by Bu0rd personnel' 
Produotion ha. been suspended on this item, but large quantitiee are still in 
/service. 

PIPLIMEND  
This fuze is used for anti-aircraft work from SJDO yards minimum 
range to extreme range, The Mod 40 with wsr i  is reoommended for any 
gun elevation and can be used effectively against tornado bomber 

attack end PT boat attack. It has normal 'sensitivity above about 200 ft. 
from the water but hoe automatically reduced sensitivity below this level. 
Mode 0-20 and 30 are riot ordinarilly used against surface craft because bursts 
at long ranee are too high fur effective fragmentation damage,. and those on 
low trajectory have a large dispersion in range, Thsee mode may be used with 
reduced effectiveness against low-flying planes. 

*Note; Mods 0-20 & 40 of this fuse cart be used in the 5°,51 gun at 2500 ftieee 
1.V. reduced, charge only. Nod 30 cannot be used in the 5 1/51 rounds, 

1.21.1.W2kR 

The IQ 34 auxiliary detonating fuse (replacing the Mks 17 461 
is used in aonjunotion with this Cute. 

(b) This fuze le ourrently being replaced by the Mk 63 VT fuss. 

{a) The operatt4n of this fuse is described on pan 
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VT. FUZE 
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NAKAO 	• 4 

VTFUZE 

  

    



DATA 
PROJLOTILES UBED 1g 
HANKINS 

OlitRALL L# TX 
DIAMETER AT BABE OF WIVE 
THREAD= LENGTH 
THREADS 
MATERIA1 OF OONSTRUOTIOR 

WEIOHT 
MININUX RANH 
TYPE OF ENERIXZER 
WAVE SUPPRESOION FEATURE 

DEBTRVCTIVE FEATURE 

timegAIMIRIPPL4t.--  

5r/25/36 AA Common 
1,..3 40 o  Mod 
Model 	MPE 
12 in. mtipprox.T-- 

 3.3 in. (approx.) 
0.B in. (Approx.,' 

R15. 
Steel bass o  black 
plastic ogive may 
have button tip. 
6.81 lbs.. 
800 yards 
Wet 
Present 
Nana 

U.S. NAVY 

MK. O 

V.T., FUZE 

DE.BULIPTIW 

This fuze Is designed to initiate detonation of the romnd at the most 
aftantageous point upon oppr000h to on aircraft if the trajectory 
agese within the maxim= influence radius of 70 ft. Against aircraft 

below 200 ft, altitude, operating radium is reduced depending on the altitude 
of the plane and the height of the waves„ because of the wave tuppression 
feature, Burst height over land or water may vary between 10 amd 80 ft. 

Pand.am bur eta will occur along the trajectory after aring, but before 
approaching a target. With a target at lg i goo yard range d  20 of the rounds 
will function. premature1.7 3  and at olouer rangea a somewhat smaller percentage 
will function prematurely. If the target at 34,200 yard range le aloproeahad 
within the 'sensitivity limits of the use GOX of the rounds will function 
when at the moat advantageous point for hitting the targets with fragments, 
At oldsxr ranges thispercentage will be higher by the corretponding reduction 
in the number of premature 	The remaining round°, will be duds, (The 
above figures are obtained from test firing' at 12 1,200 yard range d, and it ie 
to be understood that these lures will deviate considerably in different 
lot. ar immuniti.On d  range variations, sta.), 

Those unite have wet entrgiters of the rosalive typo; so effectivenere 
is not greatly diminiehe•. by normal storage for at least 18 months. Production 
has been suspended an this item !  but large quantities are still in service, 

?hie fuze is recommended for anti - eiroraft work from a minimum range 
of KO ;WAIN to the extreme range of the gun. The wave eupprommion 
feature melee this!' fuze useful against low-flying aircraft and surface 

tarssti, ail it wUl not detonate on water influanot above 1a -20 ft,, but it 
must pass admewhat canter to the target in order to function than in The cm 
of high flying or diving targete, It may be used effectively for barrage of 
land targete where burets at 10-30 feet will be effootive against personnel 
and lightlY protected inetallations. 

RZCAFILK S:  

(a) The Ilk 54 auxiliary detonating furs (replacing t1 Xka 1.7 & 4e) 
le ueed in conjunction with this fuze. 

(b) This fuze is currently being replaced by the nk 811 VT fuze. 

(c) The operation of this fuze is described on page 221. 



MK.45 
V T FUZE 



DATA 
PROJECTILES USED IN 
MARKINGS 

OVERALL LENGTH 
DIAMETER' AT BASE OF OGIVE 
THREADED LENGTH 
THREADS 
MATERIAL OF CONSTRUCT/ON 

WEIGHT 
MINIMUM RANGE 
TYPE OF ENERGIZER 
CENTRIFUGAL HANDLING-

SAFETY SWITCH 

H--,Irr....1!!!!!!er 

3 1/60 A.A. 
Mk 40, Mod 12, 
Model 	Lot 
7.7 ir:Tapproxl- 

 2,4 in, lapprox, 
1,0 in. (approx. 
12 R1X. 
Pl ►stio ogivs molded 
integral to ['teal 
base. Perforated 
none cap molded intn 
forward end. of 
plantaa 
2.40 lbs. 
600 yards 
Wet 

Present 

U.S. NAVY 

MK.45 

V.T. FUZE 

REME22211 : 
Thie fuze is designed to initiate detonation of the round at the moot 
advantageous point upon approach to an aircraft, if the tralectory 
passes within the maximum influence radius of 50 ft. Burnt height! 

over water at long range will average around ?5 ft., with wide variations in 
buret height occurring due to WAN° effect and variations in sensitivity 
between rounds. Burst heights over water at shorter ranges will generally 
average to lower levels. 

Random burste will occur along the trajectory after arminu ao that 
approximately 50.7 of the round' will have burst prematurely before approach to 
a target at extremely long range. In tiring at shorter range, a analler 
percentage ofpremature burst. will be encountered. At long range, after 30$ 
of the rounds have functioned prematurely, 80% of the rounds will function 
when passing the target within the eeneitivity limits of the flaw. At shorter 
ranges thepercentage which will function properly when passing the target 
will be higher by the amount of reduction in premnture functions due to the 
shorter range. Theo), are average :lore@ obtained from test firings, and 
considerable Variation may be expected from individual lots. I  

Thee4 fuzee have wet energizers of the reserve type; so they will 
eland up well if stored under the proper oonditions. Production has been 
su ■pended on this fuze, but a considerable quantity are still in ■ervice use. 

EHPLOYXENT: 

Thie fuze i s used for anti-aircraft work from a minimum range of 
600 yards to the extreme range of the gun. The Mk 48 VT fuze is 
useful for low-level attack against torpedo bombers or surface craft, 

if it is realized that the fuze functions on approach to water as outlined 
above. The fuze is lees sensitive at shorter range.. 

RWARKS:  

(a) The on 	Rk 40 Mod 11 fuze, with longer stem, has been 
deolared unserviceable and recalled, to be replaced by the 
Mod 12. 

(b) The Mod, 12 fuze ie currently being replaced by the Mk 6$ VT fuze. 

to).  'The Mk 44 auxiliary detonating fuze is used in conjunction with 
these fuzes, 

(d) The operation of this fuze is deeoribed on pare Na. 
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V T FUZE 



MK. 47 
V.T. FUZE 



DATA 
PROJECTILES USED IN 
MARKINGS 

OVERALL LENGTH 
DIAMETER AT BABE OF 011:VE 
TRAZADED LnkiTH 
THREADS 
MATERIAL OF CONSTRUCiION 

MINIMUM RANGE 
TYPE OF ENERIIZEH 
WA'. SUMMON FEATURE 
Ems F.‘STRUCTIVE FEATURE 
cEKTRIETaki, HANDL:No- 

SAFETY SWIM  

1.600MIONIIIpAL 

5H/47 H.C. 
Kit 4? Mod 
Model 	.771 
8.9 in7Tapprox77—  
3.3 kn. 	st.ppriax.;' 
0.6 i. 
0 LH. 
Plaetio ogive =lad 
integral with etas]. 
base ring, and stile 
nose clap maded 
side of for 	end 
of plastic agile. 
4.28 lba. 
SOO yarde 
Wet 
Present 
None 

Present 

N AV V 

MK.47 

V.T. FNE 

REKEIEEPAL 
This fun is still in the tenting itega and ham not yet been Jostled 
to the eervioe. It is assigned for tote H.C. round of the 8n/47 gun, 
to be seed against personnel and light inetollatione on shore barrage, 

am well as for anti-aircraft work. 

It is expfloted that wansitivity against aircraft will b of the imams 
order ae that of the Mk 63 fine, and that burnt nsighte for most ef'f'ective 
fragmentation of thie our against light shore installations will be 
obtained, 

REMARXS: 

(a) The Mk 44 auxiliary detonating fuze is used in conjunction with 
this fuze. 

CO The operation of this fuze le deoaribed on pare aus 



MK.53 
V.T. FUZE 



VI/25/36/51 A.A, 
Ccn-._on 

Mk 53 Xod 
-171t 

8.9 ili7lapprox 
3..3 in. approx. 

T 

0.5 in. approx. 
6 R.H. 
Steel base with 
integral molded 
plastic nose. Some 
Mode may have steel 
insert molded in 
foreward end of 
plastic nose, 
4.2B lbs. 
Hods 0-2: 9'00 yards 
Rode 3 and later: 600 yards 
Wet 
Present 
None. (Later mode may have self-destructive 

action after 10,000 yard.'"). 

DATA 
PROJECTILES USED IN 

YARKIUGS 

OVERALL LENGTH 
DIAMETER AT BASE OF OUIVE 
THREADED LENGTH 
THREADS 
MATERIAL OF CONSTRUCTION 

WEIGHT 
MINIMUM RANGE 

TYPE OF ENERGIZER 
WAVE SUPPRESSION FEATURE 
SELF-DESTRUCTIVE FEATURE 

U.S. NAVY 

MK.53 

V.7, FUZE 

DESCRIPTION' 
• 

This fuze is deeiened to initiate detonation of the round at the moat 
advantageous point upon approach to a target within the maximum 
intluenoe radius of about 80 ft. Sensitivity to aircraft below 200 ft. 

altitude will be somewhat less, depending on altitude of plane and height of 
waves, because of the waves  uppression feature. Burst heights above water 
will vary between 10 and 30 ft. 

Random burst' along the trajeotory will occur after arming, but before 
reaohing a target. At 12400 yard range on test firing, approximately 10% of 
the rounds will function prematurely. This percentage will be decreased for 
shorter ranges, Upon approaching a target within the sensitivity limits of the 
fute at 12,200 yards range, SO% of the rounds will funotion at the most 
advantageous point for enveloping the target with fragments. The ercentage 
of normal functions at shorter ranges will be higher by the amount of decrease 
of premature bursts. The remainder of the rounds will be duae. These are 
average figures and results vary conaiderablrbetween different lots of 
ammunition. 

These fuzes have wet enerFitera of the reserve type and will hold up 
well in storage under proper ,conditions. These fuzee are in production and 
are being eupplied to the service. 

EXPLOYMENT1  

This ruse ie used for anti-airoraft work from a minimum range as 
shown above to the maximum gun range of the gun at all elevations. It 
ie useful against low-flying aircraft and surface craft where aerial 

burst fuze action is desired. It .ie also effective for barrage wor 	ainet 
personnel and light equipment,land targets. Later mode may have aelf-deetruo-
tive action to initiate detonation at around. 10,000 yards to protect outlying 
friendly ships and troops on the beach. 

RP'ARX 13 :  
(a) Thie fuze ie replacing the Mk 62 and Mk 40 VT fuzes in all 

assemblies. 

(b) The 14k 44 auxiliary detonating fuze is used in conjunction with 
this fuze. 

(c) The operation of this fuze to deBoribed on pa.we Aga. 
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MK.58 
V.T. FUZE 



PROJECTILES USED IN 	V/50 A. A. 
MARXINOS 	 BE XiDa 

Model 	ETT 

ox. 
THREADED LENGTH 	

8.5 in7lappror 
DIAMETER AT BABE OF 05IVE 2.4 In. appri 
OVERALL LENGTH 

1,0 in. approx. 
THREADS 	 12 R.H. 
MATtRIAL 0F CONSTAUDTION 	Plastic ogive molded 

integral to steel 
balsa, Steel cap 
molded In forewarn 
end of plastic 	 V. T. FUZZ 

WEINT 	 ises 110.1. 
mINIMUN RA= 	 SG yards 
TYPE OF ENERGIZZR 	 Wet 
WAVE SUpPRESSICE FEATURE 	Present 
BELT DESTRUCTIVE ELM ENT 	None. (Later Irods may have self destructive action 

after 8000 yards.) 
CENTRIFUGAL HANDLIND- 

SAFETY SWItO 	Present 

DESCRIFTIO 

Thin is an automatic aerial buret fuse or the general °lass' designated 
as VT. :t is designed to initiate the round at the most advantageous 
point for putting lethal fragmentm into an airoraft, The. maximum 

intluenoe radius varies between 40 and 100 ft for different lots and Mona. 
Sensitivity to aircraft flYing below 200 ft. altitude will be reduced by trio 
wave euppreselon feature d  the amount of reduction depending on the height Of 
the aircraft and the oondition of the waves, Burst heights over water will 
average between 5 and 15 ft. 

Random bursts of rounds will occur along the trajectory after arming 
but before approaching a target, so that approximately 20% of the rounds will 
have functioned before rgaahing a target m lo 	range, At shorter ranges a 
proportionately smaller psroentage of rounds will ll burst prematurely. When 
firing at a target St long range, after 20% of the rounds have burst pre- 
maturely, so% will funotion at the most advantageous point for enveloping the 
target with fragments, if the - approach the target within the seneitIvity 
limit' of the fuce. The remaining rounds will be duds. The percentage of 
proper function, will be higher by the amount of reduotion In premature burets 
when firing at target' at closer reinges. These are average figures obtained 
by test firings, and Value's vary oorsiderably among into of tauunition. 
These fuses are currently in production and are. being aupplied to tha ser7ic14 

LIZSraar. 
This fuse is used for anti-aircraft work for rangs0 of 800 yards to 
the extreme range. of the gun at all elevations. This funs is useful 
against low-flying airoraft„ surfacs craft, and in land barrage 

against personnel and light equipment and. Installations, 

(a) The 1.".:a 44 auxiliary detonating fuse is used in oonjunation with 
this fuse. 

(b) The Ilk 1561. VT fuse in currently replacing the 11 4 Nod. 12 In 
the 3 1 /50 assembly. 

(o) The operation of thla fuse ie deeoribed an page 20, 

S . NAVY 

MK.58 

DATA 
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MK 59 
V.T. FUZE 



PROJECTILES USED IN 
MAKINGS 

OVERALL LENaTii 
DIAnETER AT EASE OF 'WIVE 
THREADED LENGTH 
THREADS 
MATEPIAL OF CMSTRUGTION 

WEIGHT 
MINIM FLANGE 
TYPE OF F:ERGIZER 
WAVE SUPPRESSION Fultas 
SELF Dt•TRUCTIVE ELDENT 
CEVTRIFUla HAIL:DUNG- 

SAFETY SWITCH 

5d/54 H. C. 
Mk 59 Mod 
Model 	UT 
9-13/16 in. 
2.71 in. 
0,B in, 
6 P.H. 
Capless p1ast14 
°give 'molded InTeg-
ral to steel batie. 
4.05 lbe. 
500 yards 
Wet 
Prevent 
'one 

Present 

MK. 59 

V.?. FUZE 

DESCRIFTION 

This round  is deeigned for uue in the H.C. round of the new 5'/54 
rune for aircraft oarriers. It has riot As yet been tested in the 
proper round. and is not yet In production; so acurate data are not 

available regarf'Ang Its ueneitivity to a tercet. SensitivIty is expected to 
be. comparable to that of the 1.7.1i 53 fuze, however. 

Thio fuze is deeigned for anti-mircraft work from a minimum range of 
40 yards to the extreme range of the gun at a11 elevations. It should 
be useful against low-flying alrcraft o  surface craft, and for land 

barrage scalnat personnel and light equipment and 1n5tollationo. 

(a) the la t 4 Mod 0 Evaxiilarr detonating fuze is weed in conjunction 
with this fuze. 

(b) The operas ton of this fuze is described on page 303. 
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U.S. NAVY DATA 	RESTRICTED 

PROJECTILES USED IN 	 9 2/45 A.P. 
MARKINSB 	 Semple Tracer Detonator 

Mk II —A 
Lot No. 

RRA 	1916 
OVERALL LENGTH 	 7.25 in. 
DIAEXTER OF BODY 	 1,W3 in. 
=METER OF HEAD 	 1,80 in. 
THREADED LENGTH 	 1.25 in. 
THREAOB 	 13 L.H. 
HATEBIAL OF CONSTRUCTION 	Steel 

IsAK.2 
MOD. 2 

BASE DETOMATIUG FUZE 

DEACRIPTION:  

This fuze consists of two macir parts: (a) E. tracer head, threaded 
externally to screw into the base of the projectile and containing 
the tracer primer and pyrotechnic components; (b) the fuze body, 

which houses the Semple striker and carrier unit s  the primer detonator tube, 
the eafety coil, the centrifugal bolt assembly, and the booster charge. 

In the unarmed position the striker, which is pivoted in the striker 
carrier, is held in the offset posit ton by a pair of centrifugal lock bolts. 
These bolts are housed in the striker carrier and engage the hole in the 
weighted end of the striker. Also in the unarmed position, the detonator is 
separated from the booster charge by a pair of centrifugal gate bolts. 
Additional safety is provided by encasing the detonator in EL =all expansion 
chamber surrounded by a heavy steel safety coil. Accidcntol exploulogi of the 
detonator will expend itself in the chamber and against the safety ooil Rad 
will not penetrate past the gate bolts sufficiently to fire the booster. 

OPERATION: 

When the projectile is fired from the gun, the tracer primer functions 
and ignites the tracer element in the base of the fuze. Centrifugal 
foroe, imparted by the rotational velocity of the projectile, causes 

the centrifugal look bolts and the centrifugal gate bolts to move outward 
against their springs. This provides free access between the detonator 
capsule and the bnoeter charge and unlooka the pivoted strner. Since the 
striker 	heavily weighted on its lower end, ,centrifugal force causes the 
striker to rotate around its pivot and align the striker point with the 
primer, On impact, the etrikTr carrier moves foreword against its ■ spring, 
bringing the striker against the primer, which fires the delay element and 
the detonator. The flash from the detonator passed by tie open gate bolts 
and initiates the booster charge, firing the projectile, 

REr:JOX : 

I. Due to the shape of the striker, the force of initial acceleration 
prevents centrifugal force from producing alignment while the pro. 
jectile is still in the bore of the gun. When acceleration ceases, 

centrifugal tome revolves the pivoted striker to the armed position. 
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DATA 
PROJECTILES USED TX 

OVERALL LENGTH 
DIALUER OF HEAD 
DIAEETER OF BODY 
THREADED LEA; TH 
THREADS 
rATERIAL OF COVSTRUCTION 

RESTRICTED 

3 1./23 Common 
1 pdr140 Common 
a pdr/50 Common 
8 pdx/40/42/0/50 

Common 
1.75 in. 
p.m in. 
0.83 in. 
0,80 in. 
16 L.B. 
Body: Brasil 
Plunger: Braila 
Tiring Pin; Steel 

. S. NAVY 

MK.2 
MOD. 9 

BASE IG;;.ITION FUZE 

DESCRIPTIONt 

The fuze consiats of a braes fuze body housing n firing pin and 
a plunger assenbly. The firing pin and plunger are looked together 
by a oopper shear pin, in the unarmed posit on. A primer and black 

powder marazine are crimped to the upper en6 of the fuze body, 

LIPTUTION;  

When the projeotile im fired from the gun, the force cif set-back 
drives the plunger book towards the head of the fuze, shearing the 
copper pin looking the plunger to the firing pin. When the plunder 

!fie moved back sufficiently, the lock pin in the firing pin is caused by 
oentrifugal force to move into %hegroove out in the interior of the plunger 
body. The two unite are Again locked together, but the plunger is now in the 
lower position. On impaot inertia forces both the plunger and the firing pin 
foreward„ driving the firing pin into the Primer and initiating the black 
powder ignition • ►arge. This fires the blaok powder/T.1LT, main oharge in the 
proJeotile. 

REnAPA S;  

1. It is or interest to note that no anti-creep spring is incorpDr- 
ated in the assembly of this fuze. Once met-hack has ceased and the 
plunEer and firing pin are looked toeethe• by athe lock pin e  there is 

nothing prevent in the fuze to prevent their movement foreward towards the 
primer, 

2. Existing stooks of this fuze will be exhaucted, but no new 
quantitiee 'gill be manufactured. 
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DATA 
PROJECTILES USED IN 

1LARKINGS 

OVERALL LENGTH 
BODY J IA .ETER 
HEAD DIAMETUI 
'WEIGHT 
THREADED LENGTH 
THREADS 
HATERIAL OF CONSTRUCTION 

RESTRICTED 

6 °,50/53 Common 
7 °/45 Bbt. 
14°/45/50 Bbt. 

S'emple 
Tracer Detonator 

Nk III-B 
Lot 

.THR —The 
6,85 in. 
1..M in. 
1.50 in.. 
2.t.6 lbe. 
1.2$ in. 
13 L.H. 
Steel 

U.S. NAVV 

MK.3 
MOD. 2 

BASE DETONATING FUZE 

DESCRIPTION:  

This fuze coneiste of two major parte: (a) a Tracer Head, threaded 
externally to screw into the base of the projectile and containing 
the tracer primer and pyrotechnic component's; (b) the Fuze Body, 

which houses the Semple firIncr pin and firing pin housing, the primer-detonator 
assembly, the centrifugal half-blocks, the safety coil, and the booster. 

In the unarmed position the firing pin, which is pivoted in its houe-
ing, is held offset from the primer by a pair of centrifugal detente. These 
detente are housed in the firing pin housing and engage the hole in the 
weighted end of the firing pin. Also in the unarmed position, the detonator 
is separated iron the booster by A pair of centrifugal half-blocks. Each half-
block le TNT stemmed to for= a booster lead-in, but the stemmed portions of the 
two half-'oloeks are out of alignment in the unarmed poeltion, providing a 
safety interruption in the explosive train, Additional safety is provided by 
encheine the detonator In a small expenPion chamber surrounded by a safety 
coil. Accidental exeloaion of the detonator will emend ite force against the 
safety coil and will not fire the stemmed half-blocke or the booster. 

OPEHATION: 

When  the project tle le fired from the gun, the tracer primer functions 
and ignites the tracer element in the base of the fuze, Centrifugal 
force, imparted by the rotational velocity of the projectile, causes 

the centrifugal detente and the centrifugal half-blocks to move outward atalaet 
their eprinps. This aligns the booster lead-ins in the half-blocke and unlocks 
the pivoted firing pin. since the firing pin is heavily weighted on its lower 
end, centl1f.J.PrEll force rotates it about its pivot and brings its point into 
alle,nnent with the pribTer. On Impact, the firlfte pin housing moves foreword 
ai:ainet the anti-creep spring, bringing The firing pin against the primer, 
which in turn fire's the detonator. The flesh from the detonator initiates the 
stemmed lead-ins in the half-blocks, the booster charge, and finally the 
projectile. 

Ra_H.RP:S:  

1, Due to the q''.ane of the striker, the force of the initial acceler-
ation prevents centrifugal action from aligning the firing pin until 
after the projectile has left the bore of the gun. When acceleration 

ceases , eentrirucal force rovolvee the pivoted firing nin to the armed coeition. 
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Projectile, Uscft In . 	1 a 	8 Pounaerm 
WP;i :or:. on 

TA PEST1ICTED U.S. NAVY 	1 
MftrXiiroi  	. 

-117Jle Trrcer Ftaie 	MK 8 MODS. 4 1 5 
Mk III 

ROA 5  - 
.7 
NMC 

Mk XII 
F,L.X, 

Overall length a , 	. . Mk 8 Mod 4 - 3261 	BASE IGNITION FUZE 
Mk 8 Rod 5 - 

Diameter 	, 	.... Fmk', - 0"815 
Body - 0"825 

Woicht 	. 	..... Mk it Rod 4 - 129.7 flame 
Mk 0 1,10 .3 	- 	2.40 ozs. 

Thrended Lensth 	 114 0 
Threnda 	..... la L.H. 
Mrteriftl of Construction. Body - Brame or Bronze 

Pluneer Poet A Plunffer - Drzea 
Striker - Cole Rolled Steel 

af.5,PgrIP,4  
The body of the fune nont.aina the plunEer and the planffer poet which id 
ritted to the plunger by a shear TA.n. The Eiri%er le attached by A hinge 
pin to the plunger. The primer-magatioe unit is held to the body by 
upcuttlnr tine end inward. 

OPEF..ATION  

The tune la asaembled and transoorted in the Docition shown with the 
plun:Pr in the forwm..! namition Find the striker rotated on the hinge pin, 
which rnotane the strLiker to ulunFer so that it is not Alirne4 with the 
primer. The force of setback cuts the !hear nin allOWine the plunger to 
ride beck on the danger` acct, Thin motion tarriee the striker, which 
atralphtens out 17.0 it enteral the recesa in the end of the pluoBer post 
gnd then points. at the primer-00p. 

On lap  act the plunper And plunzer poet Ro forward tote vier and fire tho 
pvlmer i  which ignites. the mareLine. 

RiliARKB  

While tie is not a centrLfugally aotunted rune, it is to be not.ed that 
thm. firing pin ie not niipmed with the primer until after setback an4 
chnhot be i4 5 alined until the plunger has moved relative to the plunger 
post, 

Mk B;10.d 4 4iffere from Mo0 6 only in that it has the longer by with the 
interral exterhAl tracer anaembly. 

rtucko o those fu7 , 1* 	 be %Buz'. !moil exbnmetee, but no 
..:‹11t.r.4 rk.1n1 	 vill be annufactured. 
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DATA 
PROJECTILES USED IN 
MARIINGS 

OVERALL LENGTH 
BODY DIAMETER 
DIAMETER OF HEAD 
THREADED LENorne 
THREADS 
MATERIAL OF CONSTRUCTION 

RESTRICTED 

7Y45 A. P, 
Semple 

Tracer 	Detonator 
Mk IX 
Lot 

JHR -7918 
6.62 in. 
1.38 in. 
1,80 in. 
1.25 in. 
13 L.H. 
Tracer head: steel 
PkAsre body: braise 

U.S. NAVY 

MK.9 
MOD .2 

EASE DETONATING FUZE 

DESCRIPTION: 

This fuze consists of two major parts: (a) a tracer head, threaded 
externally to screw into the base or the projectile and containing 
the tracer primer and pyrotechnic components; (b) the fuze body, 

which houses the Semple striker and carrier unit, the prlmer-delay-detcoator 
assembly, the centrifugal half blocks, aria the boaster. 

In the unarmed position the kt•iker, which is pivoted in the striker 
carriers  is held offset from the primer by a pair of centrifugal lock bolts. 
These bolts are housed in the striker carrier and engage the hole in the 
weighted end of the striker. Also in the unarmed noeition, the detonator 
is separated froo the booster by s .pair of centrifugal half-blooke. Each 
half--block is !NT steamed to form a booster lead-in o  but the two stemmed 
portions of the half-blocks are out of alignment in the unarmed position ' 

 providing a 'safety interruption in the explosive train, Additional safety is 
provided by encaaing the detonator in a small expansion chamber. Accidental 
explosion of the detonator will expend itself in the expansion chamber and 
will not fire the stemmed half-blocks or the booster. 

OPERATION: 

When the projectile is fired from the gun, the tracer primer functions 
and ignites the tracer element in the base of the fuze,'„ Centrifugal 
force, imparted by the rotational velocity of the projectile, causes 

the eentrifucal lock bolt* and the centrifugal half-blocks to move outward 
against their springs. This aligns the booster read-ins in the half blocks 
and unlocks. the pivoted striker, Since the striker le heavily weighted 
on its lower end, centrifugal force rotates the striker about lea pivot and 
brings the striker point into alignment with the primer. On impact, the 
striker carrier- movea foreward against its spring, bringing the striker 
against the primer, which fires the delay element and the detonator. The 
flash from the detonator initiates the stemmed lead-ins In the half-blocks, 
the booster charge, and finally the projectile. 

REKARKA:  

1. Due to the shape of the striker, the force of the initial accel. 
eration prevents centrifugal force from aligning the striker while 
the projectile is still in the bore of the gun. When acceleration 

ceapeo, centrifugal force revolves the pivoted striker to the armed position. 
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RESTRICTED 

4 ],b0 Common 
5 1)80/51 Common 
Semple Tracer Fuze 

Mk IVA 
Lot NO. 
PRA 	177 

4.12 in. 
Body 1.00 in. 
Hand; 1.40 ins' 
1.40 in. 
9 L.H, 
39B grame 

Stock:. Cold Rolled 
Steel 

Striker Carrier: Brass 
Firing Pin: Sheet Braes 

DATA 
PROJEOTILE5 USE) IN 

MARKINGS 

OVERALL LENGTH 
DIAMETERS 

THREADED LENGTH 
THREADS 
WEIGHT 
MATERIAL OF 

CONSTRUCTION 

U.S. NAVY 

MK.* 

BASE IGNITION FUZE 

DESCRIPTION:  

Thin .  fuze consists of a single body unit containing 	striker 
carrier, an anti-creep spring, and a urimer-magazine head. An 
integral, tracer in located in the after end of the flute body. In 

the unarmed potation, as illuetrated o  the firing pin is held offset from the 
-primer by a pair of centrifugal look bolts. The firing pin le pivoted in 
the movable striker carrier, which is held away frog the primer by an anti-
creep spring. 

OPERATION;  

When the projectile le fired from the Tun, the gasee from the 
propelling oharae force a small firing pin into the tracer primer, 
igniting the tracer starter mixture, which in turn initiates the 

tracer pyrotechnic. Centrifugal force causes the two lock bolts to move 
outward against their sprinre„ unlocking the pivoted firing pin.. The firing 
pin then rotates into the armed position, where it is aligned with the fuze 
primer. On Impact the striker carrier moves foreward against the anti-creep 
spring, bringing the firing pin against the primer and inttiating the 
black powder In the fuse magatine. 

RDIARKS: 

(a) Due to the peouliar shape of the firing pin, the effeot of 
acceleration tn the gun nausea it to lag. This fOrCe le .,tsetse 
than centrifugal force; an during the acceleration etage the 
striker cannot align itself with the primer. When acceleration 
ceases, centrifugal force taken charge and rotates the firing 
pin into alignment. 

(b) Mods 3,4,& 9 are at present in service use, although all are 
classified aa obaolete. No new stocks will bemanufactured., 
but stocks now available will be used until exhausted. The 
various moda differ only in the construction and shape of the 
striker carrier, as illuatrated. 
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U.S. NAVY 

MK.13 

BASE DETOffikTING FUZE 

Steel 
- Aluminum 

DATA 

pro, eotilee treed in 

▪  

■ 

Puzes found with 	11 11 

Overall length eleig 
Diameter■ 	 44000 

Threaded Length • • i dib 

Threads 	 • • 
Waterial of Conntruotion. 

ArcAng Speed 4 . 4 d 

RESTF1CTED 

Mk 2 Mods 1.3 
Mk 17 
Mk 18 Mods 2, i 4 
5180 
Body - 1700 
Seed - 
1222 
7 L.E. 
Body - Steel 
Striker h. Housing -
Rotor 8look 1 Rotor 
3000-4000 r.p.m. 10 

a 5°/313. AA Cannon 

tESCR1FTION  

Thee fuse ooneista of A one-piece body which oontaine two bousingsi the 
rotor housing and the tiring pin homing. The rotor housing consists of 
▪ rotor, complete with lead counterweights and detonator, amaembled with 
the Ili ■ of the detonator at an angle of about 55 devisee from the axis 
of the. fuse, The line of oentere of the lead counterweightn i s at an angle 
or about .65 degreee from the axis of the fuze. The rotor ii held in this 
unarmed pooition by the two rotor dettats, the tapered ends of whArah engage 
in holes in the nide of the rotor. In this poeition the detonator in out 
of line with both the firing pin and booster s  The firing pin housing Is 
free to move and is separated from the rotor housing by a light anti-creep 
spring, Contained within the housing is 2 firing pin which id held in 
poaition by two firing pin detente, Native that the point or the firing 
pin does not protrude from the housing I the unarmed position,. and that 
behind the firing pin is a compromised spring and locking hall tending to 
throw the firing pin forward, 

OPERATia 

When the projectile in fired frau the gun, oentrifugel force moves the 
firing_p 	 d in detente autwer egain ■t their spring*. thug releasing the firing 
pin. When Abe detente are out, the compressed spring moves the firing pin 
forward and the locking ball movse into the plea. formerly occupied b the 
firing in thus locking it in a forward position, Centrifugal force also 
moves the rotor detente beck Against their springe thus releoeing the rotor„, 
Then, centrifugal force acting upon the lead ommterweighte in the rotor 
mum' the rotor to turn until the detonator la in line with the firing 
pin and booster. In this position the rotor is dynamically balanced, 
centrifugal foroe holding the two lead filled holes at a .sex ruse recline 
from the anis or rotation of the fuze, Upon impact. the firing ptn housing,' 
being free to move. rides forward ageinst the week anti-creep spring Dous-
ing the firing pin to bit the detonator which eats off the hoo ■ ter in the 
hese of the fuse, 

1:j7,10;41; 

Bemuse or .4 unaoceptablepercentage of premature fuze functiontogo this 
fuse has been declared obsolete and sai projectilse containing it ire be-
ing recalled and refused with the Mk g8 bias detonating fuze, 

A cut-off Mk la fuze in occasionally used as a tracer in BL. & '1 projectile, 
for target practice, 

- - 13 	 - 337- 
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DATA 

Projeotille 'Teel in 	 

Marking! 	  . 

Overall length d 	p • p 

Diameters 	  

Threaded Length 	0 0 0 
Thraddin 	010410• 
Material of Conetruation. 

Delay 

DESpIPTIOW  

RZSTRICVED 

6 11 /47/55 Com= 
V1/33 8p, Connon 
Tali Mk. 10 

Lot 
B Tr7- 

618s 
B olo - 3437 
Bead 
1:$15 
lB 
Chrome moly nteel 
Body with duralumtn 
nose cap. 
01 eon.. 

U.S NAVY 

MK.19 

BASE DETONATING FUZE 

The fuze ie aampooed of two major parte: tne fuse body end the E10219  app. 
The body oontAino the auxiliary detonator plunger, the detonator plunger, 
the detonator plunger detente,. the anti-oraop spring asnombly and the rir-
ins train. The aLmiliery detonator in aurrouhded by twenty ball bearings 
and bears agalnit the bottom of the detonator plunger. Fitted over the top 
of the detonator plunger in the anti-nreep aprins easimbly aansiatins of an 
inner end in outer cup esparatod by an anti-Droop lipping.. The outer sup 
will riot move and the inner oup io crimped over the top of the seta tor~ 
plunger and held La pOeition by the sensitive prier holder. The firing 
train oanoists of the sensitive primer, eaoandary firing pin, eaaondiry 
primer, delay elealati detonator, and boaster Itad-Ino and lead-auto 'thigh 
are out of lint in the unarmed pOnition6 

The ncee Dap s. well= Li eaoured to the and of the body by a threaded Joint 
houses the mensitive firing pin and firing pin detente, The menaitive 
ing pin la held in plc as by two otelial, but is referred to ea a fltlaatine 
firing pin since it oen move downward e1iahtly4 Ninety degrees removed fr 
the clo detente are two holes in the nose cap. A looking pin im provided 
to look the none clip in positioni 

IAN 

The foroa of letbaoic causes the sensitive firtng pin to move down au the 
firing pin detente thus °resting frlotion and using them ire. When the 
projectile laewee the bore of t1i gun (creep 010 ■95 ths firing pin to move 
forward again thus releasing the firing pia delinlei Ountrirugol cores ell 
move botn seta of detente outward egeinit their springs and the ruse ii the 
completely armed, Tree detonator plunger id prevented:1 rro moving forward 0 
rep became. Or the •nti-arasy imprint' but an Lapsct the auxiiiery plunger 

Rating as an insrtte velght puabse the detihator plunger forwsrd e  This ■ e- 
tIon move. the der sup forward thug aomprataing the anti -iareap opring j  
and brtnas the booster lied -fie and lead -outs in lino' The aeneitive 
primer in the top of the detonit.or plunger ie carried au to the menmitive 
rtring pin and the explomion of the aensitivs primer aaoamplishea two 
tnings; 

1. The gooeo moulting trim the exploatoll pa*. through the port 
holes on the aide of the primer gantainsr and build up * high 
preasura expaning that pert or the OUp 'Which in adjacent to 
the holes in the Pole 'lap, TOO 40;1011 loaxi the detonator 
Ompzer Lr the :trod position and keeps the firing train lifted 41124 

U m  Tne arkeer wire twat hem Been holding up the aeoondary firtng pin 
14 broken and the oacondery tiring 0_4 14 drivert doWn ipto 441 
00010411 pr Igor thus. petting off the delay elaaent of o n Aso-
0414i 41;11:1 the detonator and honater aaemente. 

UENIARELEI 

Tnia P 11* 1441  11.1404q4 nn tan cm 1I Fulto and 044  wotdilr, 

Tho 	19  R04 3 	rUllY [44441 Wirlapliggfed c  aa depori004 for the Mk BEI 
baue rlotonntIne f101111 Tina -11. 4VIE1  004 Orrere60151 trim the H114 at 



RESTRICTED 
SsneitiVe Firing Yim 

Firing Pin Detent 

Sepaltive Primer 

Inner cup 

Outar Cup 

Plunger Firing pia 

Secondary Primer 

Anti-Creep Spring 

Delay Element 

Plunger Detent - 	 

Detonator 

Lead In   

Booster 

Lead Out 

Auxiliary Plunger 

Soneitive Firing Pin 
Sensitive Primer 
Firing Pin Detent 
Inner Cup 	 
Outer Cup 
PlUnger Firing Pin 
Zeoondary Primer 
Anti-creep Spring 
Delay Elenenli 

Detonator 
Lead Out 
Lae& In 
Booster 
Munger Detent   
Auxiliary Plunger 

M K. 20 
BASE DETONATING FUZE 

▪ 640 



DATA 	 RE5Tr..TE:0 

Projectiles Used In , 	41/50 ft, Common 
5 11/38 SD. Common 
5 d /39 Connell 

lerglege . I 	..... TLiF 	Mk 20 
Lot 

177-  
Overall Length , 	. . f  5166 
Diameters ..... 	Body 	1:3? 

11154 11 	1190 
Threaded Length . . . 	0796 
Tree ,s 	..... 	. f 11 L.I. 
Keteriel of Construotion. Mangeftese Steel Body /  

with Durelumin Nose 
Cep. 

Delay . 	4 I M I 4 4 	0,01 seconds 	 

DES0P.:PTION 

U.S. NAVY 

MK.20 

BABE DET31TATIKG FUZE 

The fuze ie COmpeaed Qt cp9 major pattg! the rule' body And the nose Op. 
The body contains- the auxiliary detonator plunger, the detonator plunger ., 
the detonator plunger detente, the anti-oreep spring assembly and the fir-
ing train. The AuXtliAry cletonAtor is eurraunded by twenty ball bearings 
and bears against the bottom of the detonator plunger. FitT,ed over the 
top or tee datonetor plunger is the anti-creep spring asse=bly consisting 
of an inner end an outer oup eepereted by an anti..dreep spring. The outer 
sup will not move and the inner cup  is crimped over the top of the detona-
tor plunger and heid in position by the sensitive primer holder. The fir- 
ing train aonelote of the sensitive primer, asoondary firing pin, tecondary 
primer. detonator end booster lead-ine and lead-outs which are oUt of line 
in the unarmed petition. 

The tiOMA cAp o  ithAll ig eacured to the end of the body by a tereaded jeint 
houses the mensitive firing pin and firing pin detente. The sensitive fir-
ing pin lm held in place by two stakes, but ii referred to ea a i fleatiee 
firing pin amiss it oen move downward slightay. Ninety degrees removed from 
the two detente are two holes in the nose cap. A looking pin ia provided 

1.-..--- 

to look the nose cap in pogitIon. 

On.RATION 

The toroe or setback causes the •ensitive firing pin to move down on the 
firing pin detente thus cresting friction and holding them in. When the 
projectile leelreA the bore of the gun creep 	onuses the firing pin to 
move forward again thus •eleeeing the firing pin detente. Centrifugal 
force will move both seta et detente outwerd spinet their springs and the 
re,;e ia then completely armed. The detonator plunger is prevented from 
moeing forwerd on creep beoaune of the anti -creep spring„ but on impaat the 
aueiliery pluneor eating es an inertia weight pushes the detonator plunger 
forward. Tnia aetion moves the inner cup forward thus COVITPOSMing the anti 
.veep spring and brings the booster lead-ins and lead-outs in line. The 
beasitiVe primer in the top of the detonator plunger IA carried on to the 
mensitive firing pin and the exploaien of the sensitive primer ecoompliahee 
two thingst 

1. The Ore ■ resulting from the eXpleeien pees through the port holes 
on the elide ef the primer 'container and build up a high pressure ex-
panding tnat pert cif tae sup which is adjaoaat to the heigg in the 
nose insp. This action Jocks the detiphator plunger in the fired 
position and Reaps the tiring train lined up. 

2. The shear wire that has been holding up the secondary ftring pin 
is broken and tne secondary firing pin is Arivsh down into the 
esooneery orimer and the flash sets off the detonator cud booster 
simmentee 

Xode 1 and 2 Of this fuze (represen ,:ing :Itifferent manufacurors) differ 
from the noa 1 only in being fully mois7ure-proofed, as describe for the 
nk 	base dationatinE Lute. 



PNATNI Q14 
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Firing Pin Num 
SenEI 14V4 Print 

Inner Oup 
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?WNW FiPAAa Pin 

SeaorWary Primar 

4Ati-Craop ,Sprina 
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Daley Element 

Plunser Datent 

Detonator 

1,041:1 IA 

43opetior 

Xpole d Out 

kaxi li arT V4Igiger 
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giglAit4V4 Firing Pin 
ivy P-4141ga, 
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44111P 
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DATA 
PROJECTILES USED IN 

MARKI:103 

OVZRALL LENGTH 
DIA•ETER OF BODY 
DlANETER OF HEAD 
THRZADED LENOTH 
THREADS 
MATERIAL OF CONSTRUCTION 

RESTRICTED 

V/47 ALP., 8 0 /815 Com. 
7 14 /45 A.P., B 1 /55 Sp. 
6 1 /55 A.P. 	Common 
12",50 A.P. 
14A/45/50 A i ?. 
16 1 /4,5/50 A.P. 
Ta.a. MX 21 

Lut 
6.60. in. 
1.37 in. 
1.60 in. 
0.M. in. 

L.H. 
Body: Manganeme StEel 
ffolso Cap: Diaralprzln 
0,0'05 gem 

1. .S. NAVY 

MK.21 

BASE DETONATING FUZE 

  

DESCRIPTION: 

The fuze io composed of two major parte, the fuze body and the none 
cap. The body contains the auxiliary detonator plunger, the detonator 
plunger, the detonator plunger defeats. the anti-creep spring assembly 

and the firing train. The auxiliary detonator in nurrounded by twenty ball 
bearings and bears rizainst the bottom of the detonator plunger s  Fitted over the 
top of the detonator plunger is the ant i- creep spring assembly, consiating of 
an inner and an outer cup separated by an anti-creep spring. The outer cup will 
not move, and the inner cup in crimped over the top of the detonator plunger 
and held in position '05.' the seneLtive primer holder. The firing train cons iets 
of the sensitive primer, the secondary firing pin t  the secondary primer, the 
delay eleffient o  the detonator, and the booeter lead-ins and the detonator lead-
outs !  which ar,e out of alignuent lb the unarmed poeition, 

The nose cap, which is secured to the end of the body by a threaded 
joint, houses the sensitive firing pin and the firing pin detente. The 
want Mite firinz pin is held in place by two staken p  but is referred to am A 
floating firing pin, eines it can nave downward alishtly. Ninety degrees 
removed from the two detente are two holee in the nose cap. A locking pin it 
provided to look the noes cap in position_ 

OPERATION: 

The force of set-back causes the sensitive firing pin to move down on 
the firing pin detente, creating friction and holding them in. When 
the projectile leaven the gun, creep CoU.400 the firing pin to move 

foreward again, releasing the firing pin detente. Centrifugal farce will then 
move both sets of detente outward against their springs, and the rule to then 
cOmpletely armed. The detonator plunger i.e preVellted r•om roving l'oreward on 
creep because of the anti-creep s;.ring, but on Lnpat the auxiliary plunger 
anis as an inertia weight And pushes the detonator plunger foraWard. This ac-
tion moitee the inner oup foreword., compreezing the ant;1- creep epring, and 
brings the booster lead-ins and the lead-outs in line. The sensitive primer in 
the top of the detonator plunger ie carried against the sensitive firing pin, 
and the explosion of the eengitive primer accompllehee two things: 

1. The gases resulting from the explosion pass through the Dort holes 
on the nide of the primer container and build up a h.tgh pressure 
expanding that part of the oup which to adjacent to the holes in the 
nose cap. This action loCits the detonator plunger in the fired posit-
ion and keeps the firiftp train aligned. 
2. The shear wire retaining the secondary firing pin is broan o  and 
the secondary firing ptn la driven Into the secondary prier, initiat-
ing the delay element of .035 s000nds, the detonator, and the booster 
element's. 
This fuze is deeigned with an additional plunger locking unit, ?he 

plunger body is drilled in four places, and four balls are placed in the holes. 
On foreward notion of the plunger and under centrifuzal action '  the locking 
balls fly out of their recoases into the foreword or larger diameter portion of 
the body, looking the plunger In the foreward position. This, locking feature is 
provided to insure alignment of booster lead-lne and detonator lead-.outs during 
the long delay period, when the projectile 10 subjected to violent shock's of 
penetration. 	 • 

1, The detsnt springe in this fuze are considerably weaker than those 
used in the Itc 2 bass detonating fuze. 

2. The 11J,od 1 of thi ■ fuze ire identical to the Eod 0, except that it is 
fully moisturo-proofed iks described for the 11.14 ZS base detonating 
fuze. 

- 343 - 
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END VIEW 

MARK 23 

BASE DETONATING FUZE 



OPERATION  

Then the projectile is fired, centriflagal Yhorce causes the firing pin de-
tents and ball retainer detente to be moved outward sgainet their springs. 
Then the firing pin detente have moved out, the firing pin =veil forward 
because of creep end the locking belle drop into the apace left by the for-
w ►rd movement of the firing pin and will be held outward by centrifugal 
force thus locking the firing pin in the forward position, The ball re-
tainer ia prevented fraa moving forward due to creep bealklee of the anti.. 
creep spring behind it. On Impact the ball retainer moves forward until 
stopped by the nose and is locked in this position by throe split ring 
segmenta engagtng a shoulder at the end of the body. The plunger locking 
balls 1112"6 released by this forward movement of the ball retainer end are 
projected outward. When the force of impact ham diminished auffiolentlY 
to permit the firing spring to propel the plunger to the rear the 'sensitive 
grimer in the Miami of the plunger is thrown down on to the firing pin. 

tine plunger move* down in brings the booster lead-ins and lead-outs 
in line and the plunger is looked in the rear pocitioa by tnree split ring 
segments in a manner similar to the ball retainer. When the sensitive 
primer is fired, the gas from it fires the percauEaaa priuer. The flash 
rraM the percumaion primer passes through Lad around the baffle and ignites 
the delay pellet willdh defers ignition of the detonator for .02 seconds. 
This detonator this fires the booster eismante. 

REMARKS  

This fuse will detonate on thin plate or heaviest armor cad also on water 
impact: after a slight meonanical delay, 

[DATA RESTRIGTFD 

.■•■ •■-■• 

Projectiles used in * 	82/55-00mmon 
e ■/55 Sp. Common 
8 6/55 A.P. 

Mar 	• 	 M  	T.D. 	MX 23 
Lot 
JRR 

NG? 	1942 
Overall Length * 	• • • 7280 
Diameters   Heed - 1'18 

Body - 3.7.5E1 
Threaded Length * 	1:25 
Thread!'   13 L.A. 
Weight 	. 	  
Material of Canstruction, 
Arming Speed owl. • 
Delay ***** 

U. S. NAVY 

MK.23 

BABE DETONATIRG FUZE 

2 Ihe 7 oz. witnaut tt-ticar, 
cedmIum Plated Steel 
1200-1400 r,p,m, 
0.05 seconds 

'DESCRIPTION  

The fuze is composed or three major parts: the head, body, and nose cap. 
The fuze head miserably containe the firing pin, firing pin detente, and 
two locking bails behind the firing pin, In the aneembled position the 
point of the firing pin 'does not protrude from the head. The body con-
tains the detonator plunger which is spring-loaded downward toward the 
Siring pin by a very heavy firing 'spring, The firing train consisting of 
the sensitive primer, the aeeondary primer, the chilli, element, detonator, 
end booster elements is contained within the detonator plunger. Plunger 
alignment is maintained by pins in the plunger etook, The [Wee cap con-
'Leine the ball retainer, ball retainer detents, end looking balls. The 
spring-loaded plunger is being held up b the locking calla which are in 
in turn being held in by the ball retainer. The ball retainer is prevented 
from moving because of tree ball retainer detente, 



RESTRI CT 
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K . 2 13 
BASE DETONATING FUZE 



DATA 

4750 H.C. 
5m/25/3a/51 AA 

Common 
5"A1/D4 H,C. 
6"AO Common 
V/47/53 R.C. 
'?",145 Bbt. 

P_ZSTFLICaTM 

Spacial Green Stripe Fuze  
1V7-50 OT: 
14"/45/50. H,C, 
1V/45/50 H, C, 

NAVY  

MK.28 
PRWECTILE5. US$7; IN  

EIV55 H.C. & Sp.Com. 
14"/45/50 Bbt, 

MArkinga 	 TD' ms. ea 
Lot 
B 

FUzee Found with . 	lac la Muds 2-4; 
Mk 29 Mode 1-3 
Mk 17p Mk 46 i  Mk 55 

Overall Lerch „ „ 
Diameters; 	. 	 Body - 1!!3?; Head - 1780 
Threaded Length . „ 0796 

Weight 	• 	 . 	2 lbs. 6 oz. 
Material of Construction•Managaness Steel Body with Duralumln. 

Nose cap - not painted. 
Arming speed 	„ 	3000-.400,0 
Delay 	..... 	None 

DE3GRIPTION 
The fuze is composed of two maJw. parts; the funs body and the me, cap. 
The body contains the auxiliary detonator plunger. the detonator plunger. 
the detonator plunger detente. the anti-ereep spring assembly and the fir-
ins train. The auxiliary datOnatOr ie aUrroUnded by tw.entl' ball bearings 
and bears against the bottom of the detonator plunger. Fitted over the 
top of tAs detonator plunger is the anti-oreep spring assembly cOnsiating 
of an inner and an outer oup eapereted by en anti-creep spring.. The outer 
sup will not move and the haler oup is crimped over the top of the detona-
tor plunger and held in position by the seneitive primer holder. The fir- 
ing train 'consists of the se:lett/vs primer,' esoondary firing pin, secondary 
primerj  detonator,'  and booster lead...ins and lead-outs which aro out or lint 
in the unarmed position. 

The none cap s  whioh in secured to the end of the body by a thresded joint 
houses the sensitive firing pin send firing pin detente. The eeneitive fir= 
lag pin is held in plams by two etakes i  'cat in referred to as 	"floating" 
firing pin nines it oen move downward slikhtiy, Ninety degrees removed from 
the two detente ere two holes in the nose nap. A looking pin is pro .wided 
to look the noI6 cep in poulitiOne 

BASE DETOIUMG FUZE 

6 Oroe of setbaok causes the dannitive firing pin to move down on the 
firing pin detente thus creating friction and holding them in. When the 
projeotils leaves the bore of the gun oreep oeuaea the firing pin to move 
forward again thue releasing the firing pin detente. Centrifugel force 
will more both seta of detente outward against their springs and the furs 
is then acmplateli armed. The detonator plunger IS prevented tram moving 
forward on creep becsuee of the anti - arm:1p spring, but on impact the auXi-
liery plunger mating me an inertia weight pushes the detonator plunger for-. 
wird, This action moves the inner Guy forward thus oompromaing the anti= 
oral p spring and brings the booator lead-ins and load-outs in line. The 
46nlitlY6 prkmar in the to of the detonator plunger ia carried on to the 
sensitive firing pin end the e explosion of the senaitive primer sasompliabea 
two things; 

1. The 6600B renulana frum the eXplomion pail through the port halos 

panding that pert of the cup whist' io adjacent to the holes in the 
on the side of the primer container and build up high prObaUr6 

noes cap. This action locks the detonator plunger in the fired 
position end keeps the firing train lined up ■  

2. The eh ear wire that has been holding up the seoondiry firing pin 
is broken and the aecendary firing pin is driven down into the 
secondary primer and the flash este off the detonator in booster 
el erimlE2 	 

.211aiL:11 
1. Mum funs will function on 	ins  ulate and on water. 
1. A special ll rreen et•ipe" a 	waa issued for =jar oftliber'N,C. 

4rojectilao, but ip repiaoe.. by the XII i7gf 
;:ciao 0 • 14 rerffsent different -enurnotuTerb. 

4. :'ads 15 do 15 are identical to earlier mods but are fully nolature-
illaofed p  as follows: (a) a sill= gel car.oule in rl•cad in the auxIlinry 
aetmntor T'lunrer; And (b all extermml i!oirita are onAted with.41.1.u1tte 
nisi' over a lac:luel. beer!. 



RESTRI CTED 
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PA K. 31 
BASE DETONATING FUZE 



NAVV 

Projectiles Used in 
Markings  	• 

Overall length 	 
Diameters 	  

Threaded length . 	4 a . 
Threads 
Material of Construction, 

Delay ...... . . 

V/50 irh Capacity 
T'F Mk Z1 

Lot 
4,68 in. 
Body - 1U37 
Head - 1U60 
095 

L.H. 
Manganese Steel Body 
with Duralumin. 
Nose Cap - not painted 
Nen-delay 

MK.31 

BASE DETONATING FUZE 

DATA 
	

RESTR/CTED 

Dee cript ion 

The fug•e is composed of two majOr parts; the fuze body and the nose cap. 
The body contains the eLtxlliery detonator plunger, the detonator plunger, 
the detonator plunger datents, the anti-creep spring assembly and the fir. 
ing'train. The auxiliary detonator is surrounded by twenty bell bearings 
and bears against the bottom of the detonator plunAer. Fitted over the 
top of the detonator plunger le the anti-creep spring assembly consisting 
of an inner and outor cup separated by an anttreep spring. The Otter 
Cup will not move and Lae inner cup is crimped over the top of the detens-
tor plunger mad ,field in position by ;he sensitive primer holder. The fir-
ing train consists of the sensitive primur, secondary firin j r pin, 5econd-
ary primer, detonator, and booster lead-ins end les4-outs which ere out of 
lice in the unarmed position. 

The nose cap, which is secured to the end of the body by a threaded joint 
heuses the sensitive firing pin end firing pin detente. The sensitive 
firing pin is held in place by two stakee, but is referred to an a "float-
ing" firing pin since it can move downward slightly. Ninety degrees re-
moved from the two detente ere two holes in the no cum A looking pin 
is provided to lock the nose dap in position. 

Operation  

The force of setback causes the sensitive firing pin to uove down on the 
firing pin detente thus creating friction and holding them in. When the 
projectile leaves the bore ❑ of the gun creep causes the firing, pin to wove 
forward again thus releasing the firing pin detents. Centric al force 
will move both sets of detente outward against their springs and the fuze 
is then completely armed. The detonator plunger is prevented from moving 
forward on creep because of the anti-oreep spring, but on impact the auxi-
liary plunger acting as an inertia weight pushes the detonator plunger 
forward. This action novae the inner cup forward thus compressing the 
anti-creep spring and brings the booster lead-ine end lead-oute in line. 
The sensitive primer in the top of the detonator plunger is carried on 
to the sensitive firing pin mad the explosion of the sensitive primer 
accomplishee two things; 

1. The gases resulting from the explosion pane through the port holes 
n the side of the primer container 'end build up a high pressure 

expanding that pert of the cup which is adjacent to the holes in 
the nose cap. This action locks the detonator plunger in the 
fired position and keeps the firing train lined up. 

2, The SheAr wire that has been holding up the secondary firing pin 
is brolca4 and the secondary firing pin is driven down into the 
seolondoxy primer and the flash sets off the detonator and booster 
element's. 

iteciarka 

The operation of this fuze is letentioal to that described for the talc 28 
'hasp detonating fuze. The fuze differs only in length. Due to the small 
explosive cavity in the 4 1  projectile, the t ;51 fuze has been made two 
Inches shorter with an external tracer. 

This fuze is fully moletu;e-vroofer! an encribed for the ilk 28 baee 
detonating fuze, 
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Detonator 
Load Out 
Lead In 
Booster 
Plunger Detont 	 
Aux11iary Plunger 

MK.36 
BASE DETONATING FUZE 
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DATA 

Projeetilea Med in „ 
Markings 10.1.mmii 

OVarill Lingth g y 0  

Diameters 	  t 

Thrandad lonath • 4 4 6 6 

Thread!" 	teM14410 
Material or Construction. 

■ 	11•1111i  

RE5TRIGTED 

4n/50 Spaalal Ooomon 
TEIP Mk 36 

Lot 
4,68 in, 
Body . 107 
Head - Mao 
lgao 
10 la sh. 
Qhroma moly 5taal 
Body with duralumin 
nova oap, 
401 shomd, 

U.S. NAVY 

MK. 36 

BASE DETONATING FUZt 

pe ■ cri2tion  

Ths Paso is °i posed or too major parts; the rase body end the none mp g 
 The body oontaine the auxiliary detonator plunger, the detonator plunger,. 

the detonator plunger detents s  the anti.oreep eprina smaembly end the fir -. 
tritnq  The auxilier7 dstnnetor la surrounded by twenty ball bearings 

err d beer* 'against the bottom or the detonator plunger,. Fitted Over the 
top of the detonetor plunger is the anti -creep spring assembly oonsiating 
or an Inner end an outer oup sepermd by an anti.oreep apring s  The 
outer oup will not move and the Inner oup le nrimpOd over the top of the 
detonator plunger and hold inposition by the aanaitiva primer holder s 

 Tne firing train oonsista of the aanaltive primor. senondary firing pin s  
eannindtry primer, deity element s  Oetonator i  end boost er lead-Ina and 
liad.outs whioh are out of line in the. .o.nermad pouition, 

The nose oap j  whidh ie eaoured to the end or the body by a threedad joint 
hoagies the sensitive. !Irina pin and the firing pin detente s  The milli. 
tiva firing in JO held In pane by two atakes o  but is referred to ele a 
"floatine Xlring pin eines it earl move downward alightly s  Ninety de. 
vales re4oved from the two detente aro two holes in the nose oar s  A 
looUing in is provided to look tho nose cap in position, 

The fares of ■ abbeck muse the aoneitivo firing pin to move down an the 
tiriAs pixt dets4ti 'MU* a:P.51 143.0a friotitan and holding thus in,' Whon the 
projeattla loaves the be or the Kan creep csuaso the firingpin to 
move for 	again thAs rolsolaing the firing pin detentes Centrifugal 
torn, Will Move both sets of dstentl outward against their nprioge 1424 
the Amis is then complatsly Amid, The detonatorplogns Le prevented from 
mowtng torwird Q4 crallp beeaulle or the antleporeep per biun tMpailt 
the aAilitary Aunger ADVA4 1014 an inarbia watett puahas the' detionetaw 
plunger forwards This action moves the inner oup forword thwi comprossing 
the onti-areop oprtAg o  and bring, tea booster lead.tne and lid-outm tri 
lino s  The aenstiNiVis prtmar in-the top or ttva detonator plviugar is porpted 
an to ttoa zmnattiva firing pin and Os expZplaion 	the alionaittva 
4 13 121=11410013  taip t#44$4; 

le Thri 	rcp t 	 d szgoaimn pane flatus oh the. port bolas 
PO the Wm RV 14e1 primes 1:104t4InOr And 1R1404 up g 4111h Pre:Inure 
farlar4U4 that_part g Uhl) oRp ighl.eh in Qdja0s0 	holes in 
the Ages 00, TWA. e01.011, 1.044 tho 40totiator 0.44or in thiel 
glru4 pi:igatun end koelpa the 41rina 4144 444154 'v.p9 

89 T414 	W1. 	tb%t 14144 boon noldin4 41) t11411 iloA0A44ry flrirLE 
Oraigm 44d t4o emaci4d47y Mina 1441 ta d0 1, 15.11 doWn 1.444 t40 

Won44ry PD +f WA4 4.4441g ofr t4i5. de4AY 04-ement of 0.1 Rei; 
0114 0414 tho 400.44W 444 06Par %10m124141 

Pippr40104 oT this' fuse t4 the eapie 4.51 that rleacrined ror tha 	pp 
p4s0 get0.004.4g f4 e, aiMaring only in leiwth and the natoria4 qapft In 
S.te Oody conatruatioa. D40 tip Cho tali exploatve colty 4q 
prqp0 .00.9 q  tie 	36 top hip hem Lade two inchaa Ehiartop lath 4n 
114;0441, trwkr, 
714! Nip 1,11 rwlay mnietupeproored 4  414 deperibed for the His za 
40'440444 fkmi 



RES.TRIGTED 
Sensitive Firing Pin 

Firing Pin potent 

Sensitive Primer 

Inner Cup 

Outer Cup 

Plunger Firing pin 

SeciondarT Primer 

Anti-Creep Spring 

Plash Channel 

Plunger Detent 

Detonator 

Lead In 

Booster 

Lead Out 

Auxiliar7 Plunger 

amnaitive Firing Pin 

$eneitive Primer 

Firing Pin Detent 
Inner Cup 

Cuter Cup 

Plunger Firing Fit 

Seoondary Primer 

Anti.Creep Spring 
Flash Channel 

Detonator 
Lead Out 
Land In 
Bcoster 
Plunger Datent 
kumiliary Plunger 

MK.39 
BASE DETONATING FUZE ^br ti 

= 382 



8 4 /55 H.C. 
Projectiles Used ih 	12 rt./50 HC 

14 ,7/45/5o ac 
le/45/so. 

Marking s 4 4 0 • • f • • TD17  Mk 39 

DATA 
	

RESTRICTED U .S. NAVY 

MK.39 

'Overall length ..... 
Diametera 	 • • • 

Threaded length  	. 
Thread. 	  
Material of Construatiaft 	 

Daley 	• 0 a •  

Lot 
B 

615.9 
Body - 1 1:.37 
Head - 1t1 80 
0.96 
11 La. 
Manganese /tea body 
with Laralumln nose cap. 
No 

BASE DETONATL1G FUZE 

DESCRIPTION 

The fuze is composied of two major parte: the fuze body and the nose ornp„ 
The body contains the auxiliary detonator plunger s  the detonator plunger, 
the detonator plunger detente, tho anti-gasp spring aosaembly and the fir- 
ing train. Tht auxiliary detonator is 'surrounded by twenty .  ball bearing.' 
and beard against the bottom of the detonator plunger. Fitted over the 
top of the detonator plunger iQ the anti-creep spring aaaembly consisting 
of or Lanier and an outer cup mepsrated by an anti-creep epringe The orate, 
cup will not move and the inner cup ie crimped over the top of the detma. 
tor pillager and held in pOeitiOn by the sensitive primer holder. The fir-
ing train consist' of the sensitive primer, etoondary firing pin s  eaCOndary 
primer s  detonator and booster lead•ine and lewd-outs which are out of line 
in the unarmed position, 

The rues  cap, *hitt, is secured to the end of the body by a threaded joint 
houses the aeneitive firing pin and firing pi. detitritm., The sensitive 
firing pit IA held in place by two stokes, but ie referred to RE I "'floating" 
firing pin mince it tan move downward slightly, Xinety degrees removed from 
the two detente are two hole. in the Wee cap. A locking pin is provided 
to lock the nose cap in position, 

OF RATION  

The force of eatback 01.1100 ■ the sensitive firing pin to move down On the 
firing pin detente thug creating friotion and holding them in. When the 
projectile leaven the bore of the glan creep neuees the firing pin to 
move forward again thus releasing the firing pin detents. Centrifugal 
force will MA2v, both seta of detente outward against their springs and the 
fuse is then oempletely armed, The detonator plunger le prevented from 
moving forward on creep because of the anti-creep spring s  bat on impact the 
mumilisry plunger meting as sh inertia weight pushes the detonator plunger 
forward. Thte •Gtioh moves the inner cup forward thus compressing the anti. 
creep spring and brings the booster lemd.ins and lead.oute in line. The 
soneitive primer in the top of the detonator plunger is carried on DO th• 
sensitive firing pin and the explosion of the aeneitive primer acoompliehes 
two th.ingel 

1 4  Dhe anion resulting from the explOSion pees through the port hales 
on the ■ide of the primer container and build up a high pressure ex-
panding that part. of the cup which is adjacent to the holes in the 
40Se Oap a  This Lotion look, the detonator plunger in Ike fired 
position and keeps the firing train lined up. 

2. The sheer wire that had been holding up the secondary firing pin 
ie brokim and the secondary firing pin is driven down into the 
e econdary primer end the tlaeh mete of the detonator and booster 
elamenti, 

	■•■ 	 
REMJ1 323. 

This nazi, ie & modified Mark 26 with the only change being that the 'prologs 
behind the detente have been made weaker, In reality it is Mk 2B with the 
detent springs of a Mk 21. The rasoun for thii .41'1w-a wa: that at long 
ranges In maJor caliber guns there wam not sufficient centrifugal force to 
keep the fills," in an armed condition. It was formerly demignated the Mk 28 
p and wan identified by a peen stripe IroW the body, but this ban been 

replaced by the now Mark number. 

ThirS fine in being replaced by the 11% 48 bens detonating fute 044 is no 
longer manufactured, althour,h existing otouks will be LAO, until axhalasted. 

07.1011 a - 44 - L4 
-3- 



iEsTR/GTED 
Sensitive Firing Pin 

Taring Pin potent 

Sensitive Primer 

Inner Cup 

Outer Cup 

Plunger Firing Pin 

Secondary Prim ----- 	 

knti-Creep Spring 

Delay Element 

Plunger Detant 

Detonator 

Lead In 

Scooter 

Lead Out 

AluiliarT Plunger 

Senstave Firing Pin 
Sensitive Primer. 
Ftptng etA Ise tent 

009r crgp- 
plimaor PL0416 Firs 
49,11WAAPT Mmor ---- 
Antt7,4061P 4.0-46 
WAY El-emvA   
PWAWIF 
IA ftlit   
4444 P4 
49Phter 
/UAW P0a# 
Mi41,114vy f11411441.2 

MKS 
MOE DETONATING NM 



U.S. NAVY 

MIC48 
DATA 	 F3EI'RICED 

Projectilse Used in . „ Q"/55 HC 
,12 u/60 HG 
1e/45/5.0 HC 
16u/45/50 HC 

Markinga 	  TEL? Mk 48 
Lot 
ta--  

Overall length 	 6755 
Diameter* 	  Body - 1737 

Head 2180 
Threaded langth * . 	* 01515 
Threads 	0 0 * # 0 	* 0 11 Li fie 
Material of Conetruction. Manganese Steel body 

with Duralumin No cap * 
 Delay 	•..,..• * 01 

BABE DETONATING FUZE 

 

The ruSe is composed of two major parte: the fuze body and the noee cap. 
The body denlithlate the AIAXIAlary 411,tOnntOr plunger, the detonator plunger, 
the detonator plunger detente, the anti-tuieep sprine assembly and tIi fir-
ing treln. The auxiliary detonator is aurrounded by twenty bell bearings 
and beers ■ gsinst the bottom of the detonator plunger. Fitted over the top 
of the detonator plunger is the anti., creep epring aeaembly conelating of en 
inner and an outer cup separated by on anti-creep spring. The outer gap 
will not move and the inner cup le crimped over the top or the detonator 
plunger end held in position by the sensitive primer holder *  The firing 
train uonsists of the sensitive primer. aaohndery aring pin, .7eciondAry 
primer, delay element, detonator, and boos tar lead-Ina and leau-oute which 
Are out of line in the unarmed position. 

The nose cap, wtilch la secured to the end or the body by'A threaded joint 
houses the sensitive firing pin and firing pin detente. The sensitive Sirs. 
ing pin is held in place by two stakes, but is referred to ce h nr1OUtine 
tiring pin a1013.0 tt can move downward aligntly, Ninety degrees removed from 
the two detents are two holes in the nose cap, A Iccking pin is provided 
to lack tree nose aap In position. 

CI 

Tha force or setback oausaa the sensitive firing pin to move down on the 
firing pin detente thus creating friction and holding them In. When the 
projectile .1..eaves the bore of the gun creep cauaes the firing pin to move 
rorsard 'again thud re40a.sing the firing pin detente. Centrifugal force will 
more both sets of detente outward against thelr sp•inv and the fuze is then 
completely armed. The detonator plunger is prevented from moving forward um 
seep' because of the anti-creep spring, but on impact the auxiliary plunger 
acting as en inertia weight puenew the detonator plunger forward. This ac-
tion move, the inner uup forward thus coppressing the anti-creep spring, 
and brings the booster lead-int and lead-cuter in line. The sensitive 
primer in the top of the detonator plunger is carried on to the sensitive 
firing pin and the explosion of the sensitive primer accomplishes two 
tninge: 

1, The gases re sulting from the explosion paaa through the port 
holes on the side of the primer container and build up 0 high 
preaSUre expanding that part of the cup which la adjacent to 
the boles in the 11036 cap. This action locks the detonator 
plunger in the fired position and keep@ the firing train lined up. 

2. The shear wtre that has been holding up the seoonbary firing pin 
la broken and the secondary firing pin is driven down into the 
seoonde-ry primer thus sett tng cif the delay ligament of .01 sec-
onds and the detonator and booster elements, 

This fuse is a modified !Lark 28 with two cnmages having been made.: 
Lb The springs have been weaxened ben Ind the detente $0 that the 

fuze nil), Atay armed at 	Tangelo. 
2. A * 01 sea *  delay element has. peen incorporated into the fuze 

in piece of the non-delay feature of the Mg 2n* 

Thum, the fuze oonsists of the body and parts of the Inc 	the detent 
nprings or the Mx :41. end tna delay alma-ant of the Mk 19* 

Xods 0 & 1 Of This. fuze Are fully nOLeture-proofed, ao described for the 
2,8 be detonating fuze, 

- 355 - 



SENSITIVE FIRING PIN 

FIRING PIN DETENT 

SENSITIVE PRIMER 

INNER CUP 

CUTER CUP 

PLUNGER FIRING PIN 

SECONDARY PRIMER 

ANTI-CREEP SPRINO 

DELAY ELERENT 

PLUNGER DETENT 

DET0i7ATOR 

LEAD-IN 

BOOSTER 

LEAD-OUT 

AU.XILIARY PLUNL)EA 

MK.64 

SENSITIVE FIRING. PIN 
SMEIITIVE PPIEIER 

FIRING 7111 MUST 
CUP 

CUTER CUP 
PLUNGER FIRING PIN 
SECONDARY PRIMER 
A1TI4RECP SPRING 
Dzwur ELEXINT 
DETONATOR 
LEAD-IN 
LEAD.OUT 
BOOSTER 
PLUNGER =ENT 
AUXILIARY PLUNGER 

BASE DETONATING FUZE 



DATA 
PROJECTILES USED IS 
2,:JOLKI015S 

OVERALL LENGTH 
D LARET ER 

THREADED LENOTH 
THREADS 
MATERIAL OF CONSTRUCTION 

RESTRICTED 

/E14 Special Common 
T.D.F. Ek 84 

Lot 
6.5a ins 
Body; 1.37 in. 
Head: 1.80 in. 
O. in. 
11 L.R, 
Body: Hangenese 

Steel 
Nose Can: Duralumin 
0.01 seconda 

U.S. NAVY 

W.64 

DELAY 
BASE DETONATINO FUZE 

DESCRIPTION;  

The fuze la compoeed of two major parte; the fuze body and the nee 
cap. The body contains the auxiliary detonator plunger, the detonator 
plunger, the detonator plunger detente the anti-oreep epring assembly 

and tht firing train. The auxiliary detonator is surrounded by twenty ball 
bearing! and bears against the bottom of the detonator plunger, Fitted over 
the top of the detonator plunger is the anti-creep staring assembly, consisting 
of an inner and an outer cup separated by an anti-creep epring. The outer cup 
will not move, and the inner cup'is crimped aver the top of the detonator 
plUoger and held in position by the sensitive primer holder. The firing train 
consists of the 'sensitive primer, secondary firing pin, 'secondary,  primer '  
delay element, detonator 4  booster lead-lns, and boos=er lead-outm, The lead-
ina and lead-outs are out of alignuent it the unarmed position. 

The nose cap, which le secured to the end of the bodzw.  by a threaded 
joint, houseee the sensitive firing pin and the firing pin detente. The sen-
mitive firing pin La held in place by two stalves, but ie referred to ae a 
"flOatine firing pin, since it can move downward slightly, Ninety degree', 
removed from the two detente are two holes in the nose 00. A looking pin is 
provided to look the noise cap in position. 

OPERATION: 

The force of est-back cause' the sensitive firing pin to move down 
on the firing pin detente, creating friction and holding them in. 
When the projeottle leaves the bore of the gun, creep cauees the 

firing pin to move foreword again, releasing the firing pin detente. Centri- 
fugal force will move both seta of detente outward againet their springs, and 
the fuze le than completely armed. The detonator plunger is prevented from 
moving foreword on creep beclause of the anti-oreep spring, but on impact the 
auxiliary 21unger Act! as an inertift weight and pushes the detonator plunger 
foreward. Th4,1 action moves the inner cup foreword, compreeeing the anti-creep 
spring, and aligna the booster lead-ins and lead-outai The sensitive primer 
in the top of the detonator plunger is carried scainst the eensitive firing 
pin, and the explosion of the sensitive primer aocomplikhes the following: 

1. The gloss resulting from the explosion pale through the part holism 
on the side of The priner container and build up a high pressure, 
expanding that part of the cup which le adjacent to the holes in the 
nose cap., This action locks the detonator plunger in the fired 
position and kespa the firing train aligned. 

2. The 'hear wire which has been holding up the seoondary firing pin 
ie brokon, and the secondary firing pin ie driven into the secondary 
primer, initiating the .01 esoond delay eIement r  ietOnatOr, and 
4.00.1ter elements. 

14 3a order to moor crate the stronger body of the Mk 21 Mod 1 
with the detonator plunger and the O.O. eecond delay of the Ek 36 
Mod 0, this fuze ie construoted as followa: (a) fuze body, anti-creep 

spring outer cup, and. plunger retaining 'cup of the :a 21 Mod 1 fate; (b) det-
onator plunger assembly or the ra 35 Mod 0; (c) anti-creep spring and all other 
components of the VA 31 Mod O. 

2..Thie fuze is fully moisture-proofed, An described for the MX 28 
base detonating fuze. 

- .357 



R.LsTRICTED 

TRACER 
CAVITy 

STRIKER 

R&TAININ& WASHER I 

PRIM ER 

DE LAY 

DETONATOR 

BOOSTER 

M6641 
BASE DETONATING FUZE 



DATA 
PROJECTILES USED IN 
:IARXINGS 

°M  ALL MOTH 
THI:Z.ADED LENDTK 
MEADS 
TOTAL laIGHT 
MATEKAL OF corsTRuclioN 

DELAY 

RZSTRNTED 

weo 
(an head at fuze ; 

PI= B.D. MaAl 
iloaders initialA or 
symbol cdate loaded, 
loot number) 
3,45 in. 
0,5 in. 
5 L.K. 
1,..0 ibe. 
Steel body vith 
brass. striker. 
0.016 seconds. 

U.S. ARMY 

M66A1 

BASE DETONATING FUZE 

MICRIPTICN:  

Thin fuze is assembled in two part e, and when aaombled in the pro- 
jectile intends from the bast of the pro6ectile in the form of a 
boat-tail. Contnined wlthin ti%e body.$.4 ..apaf is a heavy broom plunrer, 

which sots as a striker, and fitting under the striker is a soft brass 'washer 
which acts AR a sheor washer. Beneath the striker, and contained in a separate 
unit w:Lion threads into the body, Is n container for the delay e'er:lent o  deton-
ator, and izpooter. The cavity in tr.! i'lead of the :u .e houses . tha built-in 
tracer element. 

There are no amine principles in this' fute, and on tmpaot the inertie 
action of '4;.. heavy striLer collapses the brass washer }  allowing the 
striker to initiate the pricer, which nets off the detonator ant 

booster after a short delay period. 

.2 1".APES:  

1. MIR Ill an Army fia2e Vnleh has been adopted by the vary. NO Navy 
No. has been !tautened to this fuze, and tt is referred to by 

ite 	deatena•ion. 



WI 

RESTRICTED 

MKS:432  54, a 55 TYPE 
AUXILIARY DETONATING FUZE 

CLOSING PLUG 

05TuRATIffo Culla 

3ZALING DISC 

FIRING PIN 

FIRING PlIT HOUSING 

METAL SLEVE 

EXPANSION CHAMBER 

ROTOR ROUSING 

ROTOR 

DETOLATIDR 

ROTOR DE:I'D:Da 

DyTENT SPRINT 

D OVATOR LEAD-OUT 

LEAD-IN DISC 

BOOSTER LEA.0.-V 

BOOSTER 

It The Ek 4a Auxiliary Detonatine Fuze la idefttionl in mechanical 
operation but is cancer and cintRins an additimal booster pellet. 



.4' 

AgST Fa CT E:1  

MKS:43,54,655 TYPE 
AUXILIARY DETONATING FUZE 

DETONATOR 

STOP PIN 'f-i0LE 

HOLE 
DETONATOR LZAD-CT2T 

WEIC1I-T 

STOP PIN 

FITaNO ?IN HOUSING. 

FIRIrfir PI:: Da7;Rrii 

GS TlIRA.T. ING CUP 

CIA S itaiD PLLrG 

LE-0-IN DISC 

'BOOSTER LSRD-IN 

* The Ek 4  Auxiltiu DeUnntinc Fuze la OLentical In ;7:echanical 
OPevationp but 16  loner and ccintedne. en additional booater pellet. 

SEALING DISC 
FIRING PIN 

SF:;',7115 

KETAL SLEFVF: 

ADDED WEIGE-LT 

SOT! 

	-.1.■■1■1. 
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Cloning Plug 

Obturating Cup 

Jealinz Disc 

11.ring Pin 

Firing Pin Detents 

Rotor 

Rotor Housing 

aotor Detente 

MK17 
AUXILIARY DETONATING FUZE 



DATA 
	

REBTRICTED 

Projectiles Ussd 	6 . . 5"/23 AA 

4"/5O RC 
3"/ 33/51 kA Common 
5m/51 n 
0/47 AC 
0/53 NC 
5"/55 BC 

Markings  	(On Head of Puke) 
AUX 

Det, raze 
Mk 11 - 2 

. S. NAVY 

MK.17 

AUXILIARY DZTONATING FUZE 

Lot Nu. 
PMC 	1942 

HEM 
FUtse found with fi 4 0 4. Mk 16 Mods 2-4 t  1 22 & Nods 1-S, 14k 29 Acids 1-3, 

Mk 30 Mode 1-3 
Overall length 	fi fi 	2 1 5 
Diameter , 	4 4 4 4 3,73a 
Weight 	,,,,,,, 	348. grams 
:threaded Length t 	. 	4J96 
Threads 	.0141410b1 .0 1.411, 
Material of Construction, Steel body - not painted 
Armina Speed 	4 • a a 	3000-4000 r a p,m, 

•DMcRIFTI 

The tuts ie oomponed of a one piece body with a booster cep and plug closing 
ithe sande. The body assembly conninta of the tiring pin hclusing and rotor housing o  
:both tor which Are oontained in a thin metal sleeve, In the middle of the cloy. 
Ing plug is an obdurattog cup with a sealing diec between the plug and the firing 
pin housing, Tho firing pin housing contains. a metal firing pin which  is hold 
in position by two firin pin detente, Contained within the rotor housing is a 
rotor and two rotor detente, The rotor s  which contains two lead counterweights 
and the detonator s  in asmembled in the housing with the axis of the detonator at 
an angle or aboUt 55 degree' from the axis of the fuze, The line of centers of 
this lead isounterwoights ia at an angle ar about 55'degroe1 try t1 axis. The 
rotor im held 1- the unarmed position by the two rotor detente, the tapered ends 
or which engage in holes in the aide of the rotor, 

OPERATION 

As the projeotile is fired from the sun, cehtpirugal forge movOA the firing 
pin and rotor detente beck against their aprinEs e  Than centrifugal foroet  acting 
upon the laad counterweights in the rotor, will cause the rotor to turn until, the 
detonator assembly is IA line with the booster lead-in and firin4 pin. In this 
position the rotor in dyriami Lly balan-ced, centrifugal Soros holding the two lead 
Counterweights at a maximum radius from the axis af' rotation of the Cute *  When 
the none t• te. fumotions, the gas prasnura from 'LI forces the obduriting cup down, 
ehaerg the 'sealing disc adjacent to the firing pin and driving the firing pin 
down into the primer-detonstor assembly which fires the booster lead-in and the 
bOOsteri 

F1'EMA.R.HS 

This fuse is riot designed to function by itmelf s  but will function only by 
the gee preseure from e nose fuze e  

Mods Cis representing ilifferent manufacturern p  were originally aailiExed for 
use in V - 16 4  AA, AA Conmon end H.C. projectiles. Lint ex' aueignment reetricto.d 
their use td p.-5 11  projetiles. Yodo 0-6 were Men withdrawn from Berviee and 
replaced by rode 8-12 (later redealEnsted 10 the Yk 40. A special mtreEn stripe 

17 End a fuze with weaker detent sprinre was assivned to be used in major` 
caliber !'L. C. ammunition . Thl_a fuze 1,C 	lamer radeEichated the !!:g. 55. 

Mods 11•13 differ from Made' 0-6 Rs follow!): 
1. To iLou•e positive rotation, two additional small lead counterweighte 
Were added to thP rotor and two holes 	in the rotor opposite these 
weights, 
2. Two stop pins were afte.ed to the rotor, end two holes were out in the rotor 
houaing to engare the atop pine to prevent further rotation of the rotor 
after the detonator hzi, beco7ae ni“,ne with the firing pin. 



Closing Plug 

Obturating Cup 

Sealing Disci 

Firing Pin 

Firing Pin Detente 

Rotor 

Rotor Housing 

Rotor Dotents 

Booster Lead-in 

RESTRICTI'D 

MK35 
AUXILIARY DETONATING FUZE 
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DATA 
	

RESTPTOTZD 

Projectiles 

Markinga 

Used in 11 

• • • • 	• 

8V56 H.C. 
▪ 12 /50 MC 
14%/45/50 HC 
16V45/50 HC 

, (On Head of FUze) 
AUX 

DM FOIE 
Mk 35 

NAVY 

MK.35 
MK. 55 

Lot NO, 
PAC 1945 
HDB 

Fuzes found with 	. 

▪ 

 . Mk 2' Mods 1-3; AUXILIARY DMNATING FUZE 

Overall Length 	0 I . IP 

Diameter 6 	  4r • • 

Threaded length ..... 
Thread!   ... 
Material or Construction. 

Mk MI; Mk 4g 
275 

O796 
10 L.H. 
Steel body - not painted. 

IMC15nilfIblf 

This fuze is identical to the Ilk 415 except for the fact that it has weaker 
epring0 behind the detente, The reamon for this is that its major caliber 
projectiles there wan not sufficient centrifugal force at long ranges to 
keep the fuZe armed. It im composed of R one piece body with a booster map 
and plug cloning the ends. The body Ommembly consiats of the firing pin 
housing and the rotor housing, bot.4 of which are contained in R thin metal 
&Leave. In the middle of the closing plug in an obdur ►ting cups  and the 
is a sealing dtmc between the plug and the firing pin houmins. The firing 
pin houming contains a metal firing pin which is held in position by two fir-
ing pin detente, Contained within the rotor housing is ■ rotor and two rotor 
detente. The rotor ). which contains tang lead counterweight, and the detonator 
is seasmbled in the houeing with the axis of the detonator at an angle. of 
About 	degreee from the axla of the fuze. The line of canters of the lead 
counterweight! is at an angle of about 30 degrees from the axis, and there 
are two atop-pine on the mida of the rotor fitting through two holes in the 
rotor housing. Thu rotor 16 held in the unarmed pomition by the two rOtor 
detente )  the tapered ends of whioh engage in holes in the side of the rotor, 

GPUtATION 

As the projectile is fired from the gun, centrifugal force moves the firing 
pin and rotor detente back against their springs, Then centrifugal force, 
acting upon the lead counterweightm in the rotor. will cause the rotor to 
turn until the detonator ameambly ia in line with the booster lead4n and 
firing pin. In this position the rotor is prevented from turning further 
bePGRU50 of the stop pine and i5 held in this position since centrifugal force 
will hold the weights at ■ maximum radius from the axis of the rotation, 
When the nose fuze functional  the gma pressure generated by its detonation 
forces the obdurating cup down /  ahearine, the menling disc adjaoent to the 
firing pin an ,E1 driving the firing pin down into the primer-detonator assambl 
which fires the booster lead-in and. the booster, 

ILL d 

This fu2s le not designed to function by itself, but will function only by 
the gam pi easure generated by the detonation or e nose fume s  

A na* fuze, the Mk 55 i  has been designed to replace the MR 35r Tha 	$S 
is the mama in operation am the MR 35 but has o detonator of lead exide 
and a pointed firing pin, 

The Elg 55 Mod 1 differs from the Mod 0 by 1aving an aluminum body. 
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pATA 
PROJECTILES USED IN 

MARKINGS 

OVERALL LENGTH 
DIAMETER 
THREADED LENGTH 
THREADS 
MATERIAL OF CONSTRUCTION 
ARMING SPEED 

RESTRICTED 

5 m/54 H.C. Mk 41 
8 1/47 H.C. Mk 39 

(for' use in 15." D.P. 
guna.) 

(On head of fuze) 
AUX 

DET FUZE 
Mk 46 

Mod 
Lot No, 
PHC liai_ 

HDB 
3.10 in. 
1 3 15 in. 
0.625 in. 
11 L.A. 
Steel 
3000 - 4600 R. P.M. 

LI S, NAVV 

MK.43 
MODS, 0 a I 

AUXILIARY DETONATING FUZE 

DESCRIPTION; 

The MX 43 auxiliary detonating fuze ie identical to the Rk 54 and 
Mode except that it has a longer body and contain° two booster pellets 
in tandem instead of the single booster in the Mk 54. Thin is nee-

eteitated by the longer and narrower nose cavities or the 5V54 and 6U/47 I.O. 
rounds in which the fuze mill be used. 

The fuze is ookpoeed of a one place body with a booster cap and . a 
plug cloning either end. The body assembly oonsists of a firing pin housing 
and a rotor housing, both or which are contained in a thin metal sleeve. In 
the middle Of the closing plug ie an pbturating cup, and a sealing disc le 
looeted between the plug and the firing pin houeing. The firing pin housing 
contains a pointed metal firing pin, which is held in position by two firing 
pin detente. Contained within the rotor housing le a rotor and two rotor 
detente. The rotor, which accommodates two lead oleanterveighte and the det-
onator, ie assembled in the housing with the axis of the detonator at an 
angle of about 55 from the axis of the fuze. The line of centers of the lead 
counterweights la about 30 from the axis of the fuse r  and two atop pins are 
80 positioned on the outer circumference or the rotor that they will engage 
two holes in the rotor housing. The rotor 18 held in the unarmed position by 
the two rotor detente, the tapered ends of which engage in holee in the aide 
of the rotor. 

OPERATION: 

When the projectile it fired from the gun, centrifugal force moves the 
firing pin and rotor detente back against their apringe r  and caueee 
the lead counterweight ,' to turn the rotor until the detonator le 

aligned with the firing pin and the booster lead-in. In this position the 
rotor la prevented from further turning by the atop pine, and is held in this 
position, since the weights will remain at the maxImum radius frOm the axie 
of rotation. 

When the nose fuze functions, the gas pressure generated by its 
ignition forces the obturating cup down, shearing the pealing disc adjacent 
to the firing pin and driving the firing pin down into the detonator, which 
fires the booster lead-in and the booster. 

REP-ARKS: 

1. The Pik 43 Mod 1 (illustrated) consists of a Mk. 54 fuze modified 
by threading an adapter and an additional booster pellet to the 
base of the Mk 54 fuze. 

2. A lead azide detonator and a pointed firing pin are used in this 
fuze to secure greater stability in the detonator and prevent 
deterioration because of moisture. 

3. This fuze in not designed to function alone but will function 
only by the gas pressure generated by the firing of a nose fuze. 
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DATA 
PROJECTILES USED IN 

MARKINGS 

OVERALL MOTH 
DIAMETER 

Rotor 1;ousing 
Booster Cup 

REBTRIGTIED 

(a) 3'/50 A.A. 
W28/38151 A.A. 

Common 
0/54 R. Q. 
V/47 K. C. 

{b} 0 ./55 H.C. 
12 1/50 R.C. 
14q/45/5O R.C, 
16 1/45/50 K.C. 

AUX, D. FnE 
MX (44 or 02) 

1-13/16 In. 

1.6 in. 
1.26 in. 

U.S. NAVY 

a. MK.44 
MK.52 

AUXILIAAY DETONATIN FUZE 

DESCIPTION: 

Thin fuze ie constructed Icn two parts, a booster cup and a rotor 
housing into t1 be or which trio former 10 'screwed. The rotor 
housing oontaini a double rotor sees ly e  one rotor located above 

the other. The upper rotor contains.a primer detonator incorporating lead 
aside. The lower rotor contains a booster lead-In of tetryl. In the assembled 
position each rotor is lacked by two ceatrtrugal detente so that the compon-
ents of the firine train are out of alignment. 

OPERATION  

The fuze ie armed by centrifugal force r  whioh causes the twG seta 
of rotor detente to move outward against their springs, unlocking 
the rotors, The weighted rotors are then revolved by centrifugal 

force, until their notion ie arrested by the atop pindp At this time the 
firins train is fully aligned, with the detonator imsediately above the 
boaster lead- lo, end the fine is armed. When the roes fuze functions, the 
gee pressure generated forcem through the weakened part of the oloaing died 
and fires the detonator ., which initiates the booster lead-in and the booster, 

1, Thin fuze ia not designed to function alone but will function 
only by the gas premaure generated by the firing of the no 	fuze. 

21. The Mk 152 auwiliftry detonating fuse is identical to the Mk 44 in 
all reapects, except that the rotor detent 'springs have been 
Onfteilierably weakened, allowing arming at lower rotational veil- 
ocitiea than the Mk 44, This alte.VatiOn WaA neoeeeittted since 
the Mk 52 in employed in the. low epin ea or oalibor 1.4C, pro-
jectiles, 

IP! 
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DATA 	 RESTRICTED 	 lei • S . NAVY 

Projeotilea Used in • • 3"/23 AA 	 MK.46 
3m/$0 AA & HQ 
4",50 RC 
V/25/38/51 AA Common 
5"/51 RC 
e/47 HC 
6753 HC 
8"/55 RC 

Markings 4114 4 PPP(On Head of Fuze) 	AUXILIARY DETONATING FUZE 
AUX 

DET FUZE 
Mk 46 

Lot No. 
TUC 1943 

HDB 
Fuzee found with . • . • Mk 16 Mods 2-4, 1k22 and Voids 1-5, Mk 29 Mode 1. ,3, 

Irx 30 V.ods 
Overall length 	 . 2F5 
Diameter 	 . . 	1U38 
Threaded length 	. . 	. Ogge,  
Threads 	 • • • a 2.0 L,H, 
Materiel of Construotion• Steel body - not painted. 
Arming speed 	....S0041•4000 

DIMOUTION  

The fuse is tomposed of a one piece body with a booster cap end plug cape-
fng the ends• The body assembly consist* of the firing pin housing and the 
rotor housing, both of which are contained in a thin motel sleeve. In the 
middle of the OlOsing plug IA an obdureting oup, and there to a sealing disci 
between the plug and the firing pin helloing. The firinf pin houaing contain' 
s motel firing pin which is hold in position by two fir ng pirI detente. Con-
tained within the rotor housing is a rotor and two rotor detents. The rotor, 
which contains two lead ocunterweightm and the detonator is assembled in the 
housing with the axis of the detonator at an angle of about 88 degrees from 
the axle of the fuze. There ere two major ohanges between this fuze and its 
predecessor, the Mk 171 

1 ■ Two stop-pine have been added to the aides of the rotor and two holes 
out in the rotor housing IQ the when the detonator has become aligned 
with the firing yin, the stop pin ■ will engage the sides of Mame holes 
and prevent Purther rotation of the rotor. 

2. To make the rotor "positive arming", an additional weight was added on 
one aide of the origin el weights in the rotor and a hole has been 
bored on the opposite side of the original weight. This serves the 
purpose of shifting the center of weight of the rotor and of making 
sure that it will align properly. In the fuzes being menufaotured 
today, the original weight has been moved approximately 5 degrees 
closer to the detonator end the extra weights end haler, eliminated, so 
that the same result is achieved by a eimpler met. od., 

The rotor is held in the unarmed position by the two rotor detente, the 
tspered ends of which engage in holes in the sidle of the rotor. 

OPERATION  

As the projectile le fired from the gun, centrifugal force move's the firin 
pin and rotor detente beck against their springs. Then centrifngal force, 
toting upon the lead ocunterweights in the rotor, will cause the rotor to 
turn until the detonator assembly is in line with the booster 	end fir- 
ing pin. In thin position the rotor is prevented from turning further be-
emus* of the stop pins end is held in thie position ainoe centrifugal taros 
will hold tree weights at a maximum radius from the axis of the rotation. 
When the nose fuze fanotions„ the gas presaurc generated by its detonation 
forces the obdureting cup down, sheering t:ael sealing ;.11.110 adjikoen't to the 
firing pin and driving the firing pin down into the primer-detonator aesonbly 
which fires the booster lead-in and the booster. 

REI1ARK5 

Thine fuze is sortetimes referred to as the Mk 17 Mcds 8•13, the differences 
in Mode Coins only a difference in manuteeturers. 

This fuze is not designed to function 'by itself, but will function only by 
the gas premaure generated by the detonation of E. nose Pane ■ 

This fuze ie being replaced by the VAs 54 auxiliary detonating fuel. 
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....... 	 

DATA 	 RESTRICTED 

rrojectiles Used in 	. 	3m/2.3 AA 
r/30 AA & HC 
4V1501 RC 
6"/25/38/51 AA Common 
al/al nc 
6 11/47 RC 
8"/NM RC 

. s. NAVY 

MK.54 

Marlecings • • . (en 4ead of Puze) 
AUX 

DM FUZE 
Mk 64 

AUXILIARY DETONATING FUZE 

FUSS& found with • „ • 

lavirell length 	• • • ■ 
Diameter 	MIN * 

'Threaded 	ngth 	a  . 	■ 

41:144 .04411 	I • • 	• o f. 4 

Material of Construction, 
'Arming Speed 	111 	 9 

Lot No 
FUO 1944 

Mk 18 Mode 0-4) Ek 22 i 
 k

5
30 Mods l-3. 

2V 
1230. 
0196 
10 1.01, 
Stool body - nut painted 

000-4000 r.p.m. 

Nods l-61 Mk 29, Mode. 1-51 

;13irstr1717571'' 

This fuze is identical. to the A 4g except for the foot that it has a primer 
Of load Aside rather than fulminate of mercury, which the Mk 48 had, It is 
oOmposed of a one piece body with a booster` uel.p and plug claming the ends. 
The body elleambly consi ■ta of the firing pin housing end the rotor housing. 
both of which are contained in a thin metal aleeme. In the middle of the 
oloeing plug is en obdurating oup, and there is a sealing die between the 
plug and the firing pin housing. rho firing pin houein contains a metal 
firing pin which, is hold in position by two firing pin detente. Contained 
within the rotor houaing ia a rotor and two rotor detente. The rotor, whioh 
contains two lead counterweights and the detonator is RS85Mbled in the housing 
with the axis of the detonmtor at an angle Of about 55 degrees from the axis of 
the NM,. The lino of 'center," of the lead oounterweightm in at an angle of 
About 30 disarmer from the axle '  and there are two stop pin. on the side of 
rotor fitting throughtwo holee in the rotor housinz. The rotor is held in 
the unarmed, position by the two rotor detente. the tapered Ada of Whiifla en-
gage In hole. in the side of the rotor. 

OnlEATION  

Aa the projeotilo is fired rram the gun, centritu,gal fnroe moves the tiring 
pin end rotor detente back agLinst their mpringe, Then centrifugal force, 
acting upon the laid eounterweights in the 1-Otor. will 1:10. 1.06 the rotor to 
turn until the detonator easembly Is in lino with the booster lead-in And 
firing pin. In this position the rotor is prevented from turning further 
beceuae of the stop pins end is held in this position sinee centrifugal force 
will hold the weights at a maximum radius from the Lae of the rotation. 
When the nose fuze tunctiona i  the is prey sure generated by its detonation 
forces the obdursting cup down, shearing the nealing disc adjaaent to the 
firing pin and driving the tiring pin down into the 'rimer-detonator Assembly 
which fired the booster lead-in and the bOveter. 

EDI:ARKS 

The purpose in chenginE the primer .Qompooitton woe to satire greater stability 
in the primer and to prevent It from deteriorsting beosuao or moisture, 

This fine is not designed to rtimetion by itself, b.ut will fanatiOn 0'117 by 
the gas pressure generated by the detonation of a nos.% fuze, 

The Mk 54 further difTars fir= the '.'Uc 46 in that it hen a pointed firing 
pin, 

The 11. 54 1-:od 1 (not yet in production) differs from the Eod 0 by having 
an alUnintim body, 
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PRIMERS & TRACERS 

SECTION 5 



This page blank. 



RESTRICTED 

PRIMERS a TRACERS 
INTRODUCTION 

111.:EFIS  

A primer im a device for initiating the burning or ..oetonatinr of 

an explosive charge. 

They are diviet into three classes. based an the method by which the 

primer is actuated. 

1. PercuAsionl 

Contain° a genitive explosive fired by impact or 
triotion. 

CoMbination: 

ContaLnot 	geneittve explosive tired by either porous— 
aim or electrical [Deane. Primers of this tr.)) which 
are used in beg guns are called fllock contination 
primere, 

El tOtriOal: 

• 

?I:JACOB 

Ocntaine a aenaitive explosive fired by ilectrisel 
in only. This type is used in rocket projecter& 
and similar aouipment. 

   

Tracers are devicem which are de signed to Iteve e trace of either 

smoke or flame showing the path of the projectile during Ito time of 

flight, Tracers are either sorAved or pressed into the art end of the 

prc,:ectile awl may be met into the interior of the pro6ectilt, in 

which case they are internal tracers '  or they may project from the 

And of the projectile in which case they are called external tracers. 

Tracers zay 'te ignited by the it from the burring of the propelling 

charge or mey be equipned with Aatviker and letuortor which ignites 

:ha tracer where the force of setback cocara, 

Some tracers are - desiFned to detonate the exploeive charge in the 

projectile when the illuminant material hoe burned out by the flame 

from the tracer Igniting a detonator which in turn ignites the main 

charge. 

377 — 



RESTRI C TSD 

MK.10, MOD.9 
PRIMER 



U.S. NAVY 

MIC.10MOD.9 
DATA 
	

RESTRICTED 

OVERALL LENGTH 

DIAE1TER OF BODY 

D:011ER or LIP 

THICKNESS OF LIP 

DIAMETER OF OAP OONTAINZR 

NALL THICKNESS 

NUMBER OF HOLES 	 10 

DIAXE TER OP HOLES 	 .0$9 in. 

Liman OF IGNITION TUBE 	 Nona 

MATERIAL CF OON5TRUOTION 	Brass 

ROW BEMR1-4. 	 Push rit 

PERCUSSION PRIMER 

11■•■■ ■•■•.M- 	

9.0c, 1040, Manufacturer's symbol 6 year 
of manufactue. 

NATURE OF MARGE 	 Black Powder and Cannon Powder 

WIGET OF CHARGE 	 10 grams blaok powder j  
26 grams •annon powder. 

OOMPOSITIOX OF CAP 	 Commsroial mixture of mercury fulminate, 
potaesium ohlorata and antimony sulriae. 

GUNS USED IN: 	 3 1I/2; 1,3,& e Founder. 

REMARXS: 	 Primer Mk 10 Yod 8 la similar to the !.:k 10 
Mod, but is authorited for uss only with 
saluting dhargse r  
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MK.13 
PRIMER 
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U.S. NAVY 

MK. 13 
COMBINATION PRIMER 

I DATA 

ovERALL LENGTx 	 9,74a In. 

DamETER OF BODY 	 .1538 la. 

DiAhETER OF LIP 	 .60 in, 

TKIOXNEss CF Lap 	 .O9 in. 

DIALETER OF OAP CONTAINER 	 .32 in. 

WALL TRICKNEBS 	 .036 In, 

NUMBER OF ROLES 	 24 

DIAMETER OF MOLEB 	 .141 In 

LENGTH OF IGNITION TUBE 	 7.0' Brae° 

KAIMIAL GP CONSTRUCTION 	 Brama 

HOW SECURES 	 Elor.owea into oartriago 

Four eirakaar holes in base Par tool 

Black .powder in primer and ignition tube 

265 zrAme in primer 

Mixture of Potaamium Chlorate, Antimony 
Sulfide And MerouTy Fulminate, 

4"/ C, 5"138 0  6^ 26, 5 6/51, e n /47 cR®e WUng. 

nESTRIDTM 

aorewed into primer_ 

MARXING5 

NATURE Or CHARGE 

WEIGHT OF CHARGE 

COITOSITION OF CAP 

'tJN U5ED INz 
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PRIMER 
MK.14 

     

     

      



U.S. NAVY 

MK.14 

DATA 
	

RESTRICTED 

OVERALL LENGTH 	 0.021 In. 

DIAMETER OF BODY 	 0.5B La. 

PIAFETER OF LIP 	 0.80 in. 

THIOXNEOs 	LIP 	 0,098 14, 

DIAXETER 0P OA, CONTAINEX 0,008 in, 

WALL THICKNESS 	 Outer tubs: maul 
Innsr tubs: 0,047 0  

Man OF Hun 	 22 

LExcith OP IGNITIO TUBE 	Outer tubs: 4,10 in, 
Inner tube: 3.407 in, 

HATIMA• OF COMMOTION 	Brass 

PERCUSSION 
PRIMER 

METHOD OP SECURING 	lorewed into bast cif cartridge. 
oars by 11 R.X. threads 

MARKINGS 	 Po 4r suil-oiroultr holes in 
bass for wrenob 

NATURE OF CHARGE 	 MAU powder 

COMPOBITI0N 01r G 	 m•rsury fulminste p  an 
safids p  and WW1. ohicrate 

GUNS USED IN 	 3",50 

-3W - 
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MK 15, MOD. I 
PRIMER 



LOCK COMBINATION 

gun 

RESTRIC TED 	U.S. NAVY 

MiC15 1, 095 

. 492 in s 

. 15g0 ire. 

a  NO t. 	 PRIMER 

pow ins 
0121 1.13 a 

None 

ti 

Bronze. 

fit in bripeoh plug. of 

Diaok inwdor 

30 grazo 

Moroury fulminate, antizopr sulfide &net 
potaimium ohlor&te 

ill Bag Clun 

DATA 

ovirsuu, Lawn 
Duo= OT 100T 

14.11.i.KETCR or LIP 

TEIODTILIel 07 1,11.7 

riLurrEPL or GAP CCP11311171 

WALL T1110101E55 

MOM OF HM IS 

HATTICAL OP 0:11111110CTIM 

HOW SICU 

NOURE or MAROS 

MORT OF MAME 

OOKPOMITION Or CAP 

Gu'ai a urgo III 
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• 
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MK.I9 
PRIMER 
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U.S. NAVY 

M K. 1 9 
PERCUSSION PRIM ER 

DATA 

°YUMA, LERGTH 

DIAMER OF BODY 

OIAXETER OF LIP 

LIP THICKNE50 

DIAMETER OF CAP corriana 
WALL THIOWSB 

NUMER OF ROLES 

DIANETVI OF HOLM 

LENITH OF IOVITION TAE 

HATERIAL OF COMMOTION' 

HOW SECURED. 

MARKINGS 

NATURE CP CHARGE 

WENET OF CHARGE 

consITIoN or OAP 

REBTRI.17,TED 

1.71 in, 

.54 tn. 

.se in. 

.019 in. 

.401 in. 

.035 in. 

6 

.140 in. 

Nona 

Braid 

Pugh fit 

gMk.X1X Mod 1', mrira initiala and lot 
number 

Army blaolc powaer 

ee grainn 
Mixture of TNT, antimony aulride and 
potaasium chlorate 

GUNS USED IN; 

- 



RIST 	°TEC 

MK.21 	MK22 

PRIMERS 
- 388 - 



DATA 

OVERATIL 

DIAMETER OF BODY 

WALL THICKNESS 

OnMER OF HOLES 

DIAKETER OF MOLES 

LENGTH OF IGNITION  TUBE 

MATERIAL OF CONSTRUCTION 

MCW SECURED 

HAPittiGS 

NATURE OF AGE 

RESTRICTED 

EXL-21 

2.gm(App.i 2.9m(app.1 

.54 in. 	pd4 ta. 

.0'..55 in. 

lg 

.140 in. 

None 	None 

Braila 	Braes 

Screw' 	Push fit 
into car-
tridge 
oaet.R.R. 
threada. 

U.S. NAVY 

MK. 21,22 
PERCUSSION PRIM ER 

901k.: n° Mfgle Inittals, 10 id ing plant, 
lot number, year. 

Bladk 
powder 

WEIGHT OF CHARGE 

CO POSITION OF CAP 

04 Igraine .84 grains 

1.Mixture of 1.2 grain fulminate 
potaoalum ohlorate and antimony 

of MigrOury, 
oulfide, 

2. Fria M 21 primer 
CABO. 

is liBee, ":11 the 40..mn 	1 (braeo) 

3.The Mk 2 primer is used in the 10 mm Mk 2 (Grace) 
atla Mk 3 (steal) caaeo. 

L 
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4. 

PERCUSSION PRIMER 
MK.30 

PERCUSSION PRIMER 
MK31 



OVERALL UNGTH 

OF BODY 

WALL THICKNESS 

MEIER OF HOLES 

MATERIAL OF CONSTRUCTION 

KETROD OF SECURING 

MARKINGS 

NATURE OF CHARGE 

WEICiT OF Mum', 

0.250 in. 

0.3326 la. 

0.030 in. 

Hone 

Braes 

Frees Fit 

gone 

Lead sulphooyanate r 	 
antimony sulfide, potassium chlorate, 
pentnerythritol tetranitrato. 

2.10 Lzraine 

MK.31 
(U.S. ARV.? Y. 35 TYPE) 

PERCUSSION PRIMER 

RE1,:.;041<S:  

This primer is the same as the Army U 36 and 36A1 primera and ill 
employed In the 20 mm A.A. Mk 3 (steel) and Mk 4 (braes) cases as 
well as the Amy M 21A1 series oases for 20 mm Aircraft ammunition. 

  

u.s. NAVY DATA RESTR ICT= 

OVERALL LENGTH 

DIAEETER OF BODY 

WALL. THICKNESS 

NUMB ER OF ROLES 

MATERIAL OF COrSTRUCTION 

NET-COD OF SECURING 

hAMINOS 

NATURE OF CHARGE 

WEIORT OF CHARGE 

RE2URKEI: 

0.200 in. 

0.314 in, 

0.024 in 

None 

Sralis 

Frees fit 

None 	 PERCUSSION PRIMER 
Fulminate of 
mercury, potassium chlorate, antimony sulfide 

2.5 grains 

UeS, NAVY 

MK.30 

- 

DATA 
	

RESTRICTED 

This primer is employed in the 20 mm A,A, Mk 2 braid oartridge 



MK.5, MOD. I 
TRACER 



COL.ORS L1LD 

MAAKING1 

DATA RESTRITZ'D U.S. NAVY 

OVERALL LENGTH 

DIAMETER OF VEAD 

DIAYETUI OF THREADBOILTOR) 

DIMMER OF ILTZKINANT CAVITY 

METHOD or sEcumm  

MK.5 
MK.5 MOD.1 

TRACERS 

▪ in. 

1.24e to 

1,0625 in. 

. 6.5 in 

Sorew into 
base of pro-
jectile by 
• L,H, 
thread. 

IGNITION KETHOD 

Barium peroxide and magnesium powder. 

Soaium nitrate, chalet= atlioids, char- 
coal o  anil linseed oil, 

Orange 

En4 of traoer painted orange to indicate 
color, 'Tr.k,  5(oi 5-1) Lot 	I,' to- 
gether with manufacturer's inITIale, 
loftedne date sal& initial of color; 
("0 1  for orange) 

The hot -propellant gases burn through the 
oellulola disc, igniting the starter 
pyrotechnic which in turn ignites the 
orange Illuminant. 

COMPC3ITION OF STARTER 
PYROTEOHNIC 

OOMPOSITION OF ILLUMINANT 



REaT.KIcr .c.; D 

MK.6 
TRACER 



NAVY 

MK.6 
DATA 

OVERALL LENGTH 

DIAMETER OF HEAD 

DIAMETER OF THREADS 

DIAMETER OF ILLUMIN-
ATING CAVITY 

METHOD CF SECURING 

RESTRICTM 

2.45 In. 

0.939 in. 

15/16 in. 

0,5 in, 

Screws into bale, p.ate 
by mean's. or 10 L. M. 
threade. 

1 1,0de 0 ee 1 

TRAGER 

COMPOSITION OF STARTER 
PYROTECHNIC 	Barium peroxide and. 

magnesium powder. 

COMPOSITION CF 
ILLUMINANT 

COLORS USED: 

MARKINGS: 

1014FITIOIT E-TgL)D; 

PROJECTILES UM IN 

RED; Strontium nitrate o  ammonium perchlorate, mag- 
nesium powder, charcoal, and linseed oil. 

WHIT : Barium nAtrate, barium peroxide, magnesium 
powder, aluminum powder, and wax, 

Mod 0; Red and White. 
Mud 1: Orange. 

End of tracer nainteft red o  white o  or orane to 

with manufaoturerle initials, year, and color 
abbreviation stamped on head. 

Hot gases of pronellant burn through the celluloid 
died and Lgnite the etarter uixture which then firsiq 
the illuminant. 

]god 0: with adapter In Mkt' 28 & 51 151/26 I via 
A.A. Common projectiles, blind loaded far 
target praetice. 

Mod 1: with adapter in 4 1 /50 Mk 43 Mod 6 and Mk 10 
:•:ode 0 	3 Common and 5m/51 Mk lb Hod■ 5 & 13 
Common projectiles '  blind loaded, for target 
practice. 

indicate tracer 0010r. 	Vi (Mod 1) LOT 



311,1TR ICTIID 

MK.8 
TRACER 

- 396.- 



DATA 

OVERALL LENGTH 

DIAY.ETER OF HE& 

DIAMETER OF THREADS (MAJOR) 

DIXEETER OF ILLUMINANT CAVITY 

METHOD OF SECURING 

RESnICTED 

2.12 in. 

.925 in. 

.830 in 

.475 in. 

Sorewe into 
shell base 
by. 1? L.M. 
threads. 

U.S. NAVY 

MK.8 
TRACER 

COMPOSITION OF STARTER 	 Barium peroxide and magnesium powder. 
PYROTECHICIC 

MAREING 	 "MK.8 MOD LOT 	M , stamped on head. 

METHOD The cap holder, when the shell io fired, 
seta back, thus overcoming the stirrup 
aprinE and forces itself szainet the 
anvil igniting and initiating the action 
of the tracer and blowing out the sealing 
disc( aft of the anvil, 

PROJECTILES USED IN: 	 40 mm A.A. 



REST /4 r C T 2 El 
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4.1147.0111ftliew 
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MK.9 
TRACER 



U4 S. NAVY 

MK.9 

DATA 
OVERALL tam 
DIAMETER OF XELD 

DIAMCTER OF mulus 
DIAMETER or ILLUXIN. 

ANT CAVITY 

METHOD OF SECURING 

RESTRICT= 

2,48 id, 

1.2.48 1n. 

1A10.1n, 

0.5 in. 

boreve into bails by 
means of IB L.H. threads 

TRACER 

OOKPOKTION OF STARTER 
MIXTURE 

Barium perom54e, mag-
neeium powder, b aril= 
nitrate. 

COMPOSITION 0? ILIUM-
; 	IKANT 

COLORS USED 

MABEINGS 

IGNITION METHOD 

PROJECTLES VOED Il 

WHITE: Aluminum powder and wax. 

RED: 	Strontium nitrate, ammonium perohlorate, 
iagneeium powder, oharcoal e  and linseed oil. 

Red and White, 

ind of tracer painted to indicate .  0010r.IMI S p  LOT 	4  
manufaoturer'Pe initiale r  year, and oolor initial 
stamped on head. 

Propellant games burn through a oelluloid disci and 
ignite the etarter which firem thm Illuminant. 

0/60, Br/361, & B°/25 



• -Fr..- 	etRI 
+ mi •• 97,01 	 Zi 

TRACER MK.10 

C.: 



U. S. NAVY DATA 
OVERALL LENGTH 
DIAMETER OF HEAD 
DLARETER OF THREADS 
DIAMETER OF ILLUMINANT 

CAVITX 
METHOD OF REWIRING 

CORVCSITION or STARTER 

RESTRICTED 

2.g in. 
0.93 in, 
0.628 In. 

0,475 in, 
Screws into base or 
projectile by means of 
14 L.R. threads. 

MK.I0 

TRACER 
PYROTECEW IC 	 Magnesium pcider, 

barium peroxide ! , k 
aluminum, 

Magnesium powder, 
gtrontium nitrate, 
AMOBiUM perckaorate. 
Red 

M/ 10 Mod 
initlaar-  Lot 

(Loading plant's in/U191W 
Set-back forces the primer carrier back, bending 
the ears on The stirrup Fprin and brining the 
primer against the fixed .anvil. . The flash from 
the primer ignites the tracer starter, which 
initiates the tracer illuminant. 
40 mm HE !  Ht-I, anli EL. 

This tracer is being replaced by the Mk 11 in all assemblies. 

Thie tracer is self-deutrcying,.containing an igniter pellet of 
5 grains of black powder and a 5.7 gram eelf-deetroying black powder 
pellet. When the tracer Illuminant has burned through, the igniter 
pellet is fired, initiating the self-destroying element, which in 
turn explodes the projectile. 

COMPOSITION OF 
ILLUHTNANT 

COLORS Ti 
MARKINGS 

IGNITION •;ETHOD 

PROJEOTILE0 USED IN 
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TRACER MK II MOD. 2 



U.S. NAVY DATA 	RESTRICTED 

OVERALL LENGTH 
DIAtHETI OF HEAD 

DIAMETER OF THREADS 
DIAMETER OF ILLUMINANT 

CAVITY 
!0,ETHOD OF SECURING 

COMPOSITION OF STARTER 
PYROTECHNIC 

COMPOSITION OF ILLUMINANT 

COLORS USED 
HARK1NGS 

IGNITION METHOD 

PROJECTILES USED IN 

REMARXS:  

MK& 

TRACER 
strontium nitrate, 
amonium perchlorate, charcoal, 4-  wax. 
Red; non-luminous 

Mk 11 Mod 
(MfrIg. it it 	Lot 
(Loading plant's 
Date (Month & 
Propellant gaseshfat or burn through the brass 
closing disc and ighttt the starter, which 
Initiates the illuminant; 
40 mm HE, HE-I, and L. 

1.?8 in. 
0.925 in. taperinv 
to 0.65 in. 
0.83 in. 

0.375 in. 
Screws into base of 
projectile by means 
of 15 L.H. threads. 

Magnesium powder, 
barium peroxide, & 
aluminum. 
Magnesium powder, 

The only difference between the vart,ous Mods of this tracer 18 In the 
construction of the relay housing: 

Mod 0 - Housing is threaded 
Mod 2 - Housing la a push fit 
Mod 3 - Housing is an integral part 

of tracer body 

The relay housing contains three black powder pellets, which are 
Ignited at the end of the burning of the tracer. The pellets, in 
turn, initiate the main charge of the projectile, providing self-
deetroying action. 
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