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GENERAL INTRODUCTION

Scope

This publication is a revision and compilation
of the handbooks on American explozive ord-
nance published during World War II by the
U.S8. Navy Bomb Disposal School. With some
exceptions, it should serve as an encyclopedia
of U.S. explosive and pyrotechnic ordnance as
of February 1946.

Ineluded are: U.S. guided missiles, bombs,
rockets, land mines, grenades, pyrotechnics,
and Navy projectiles. Not covered are: Army
artillery ammunition, demolition explosives and
equipment, underwater or floating ordnance,
small arms ammunition, or catapult charges,
ete.

Such characteristics of construction and op-
eration as are significant to the ordnance stu-
dent receive thorough treatment. Other techni-
cal details are omitted.

Most of the items are grouped according fo
size; but, where this is impracticable, numerical
or type arrangement is employed.

To make the publication more serviceable
for peacetime use, practice items are included
in their appropriate sections.

Status

Ordnance included was that classified as serv-
ice, together with some obsolete, obsolescent,
and experimental types. The experimental items
were those being actively developed in the
spring of 1946, with the probability that they
would soon be standardized.

Obsolete and obsolescent equipment de-
seribed was that which might still be in exist-
ence in depots or dumps at the time of writing.

Nomenclature

When a Navy ordnance item is approved for
testing, it is assigned its Mark number. It re-
tains this Mark number whether finally ap-
proved for service use or rejected. Modifications

to the original Mark design are treated like-
wise., Army items under development are as-
siened “T" numbers. If the item is standardized
by the Army’s Ordnance Technical Committee,
the “T" designation is dropped and an “M”
number is assigned. When a modification on a
“T*" item is made, the change is given an “E”
number: for instance, “T1E1". If the modifica-
tion is adopted as a standard item, the modifica-
tion gets an “A” number in sequence of change
on the standard item: for instance, “MG66A1,
M6E6A2". The Army’s Chemical Warfare Serv-
ice uses “E” and “R" designations for experi-
mental items instead of the “T" and “E" num-
bers, respectively, of the Ordnance Department.
For aircraft ordnance there are items which are
standardized for both the Navy and the Army.
These are given the letters “AN" before their
original standard name; thus, AN-Mk 33 or
AN-MBG3AZ.

Prior to June 1925, the Army’s nomenclature
for bombs was by a Mark and a Roman nu-
meral, like the early Naval Mark designations,
but the modifications were distinguished by the
letter “M"” and another Roman numeral (Mk
I M II) where the Navy used the abbreviation
“Mod”, (Mk 1 Mod 2). In 1925, the Army
adopted the “M" system. The Army-Navy
Standardization Board was created in June,
1941.

American high explosives

Two scales are emploved to compare sensi-
tivity of explosives. The first of these is the
“Laboratory Impact Sensitivity” in which the
ratio of the drop of a given weight necessary
to detonate the explosive under discussion to
the drop necessary to detonate TNT, is ex-
pressed on a percentage basis, TNT will be given
as 100, The second is a scale of “Bullet Impact
Sensitivity” with RDX rated at 0 and TNT at
100, The other explosives are expressed in re-
lation to these two. Velocity of detonation
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varies directly with the density to which the
explosive is cast or pressed, all other factors
being constant. The velocity of detonation will,
therefore, be given for a definite density of
loading.

TNT (Trinitrotoluol) : TNT is powerful, bri-
sant, easy to load by casting since its melting
point (Grade A) is 80.2 degrees C., stable un-
der all stowage conditions, insensitive enough
to stand all normal handling, and even capable
of standing bullet impact when cast. The Navy
uses it as a booster in a pressed granular form
in which it is more sensitive to detonator action.

The velocity of detonation is 22,300 ft./sec.
at a density of 1.55. Its Laboratory Impact
Value is 100. Its Bullet Impact Value is 100.
Its color is yellow to buff,

Tetryl (Trinitrophenylmethylnitramine):
Tetryl, because of its combination of high power,
brisance, and sensitivity, is the standard U. S.
booster charge, although the Navy still uses an
appreciable amount of granular TNT. It has
been tried for main charge loads in small cali-
ber projectiles, but has proved too sensitive
to withstand the setback in all but 20-mm. It
is used as a base charge in compound detonators.
This, in effect, makes it a small booster in in-
timate contact with the initiating explosive.
The melting point of Tetryl (130 degrees C.)
is too high to allow it to be melted and cast.
It is loaded by being mixed with small quanti-
ties of graphite or stearic acid which serve to
lubricate it while it is being pressed into pel-
lets. Tetryl is quite safe to handle and is ex-
tremely stable in stowage. Exposed or loose
Tetryl should not “e handled, as it may cause
dermatitis.

The velocity of detonation is 24,400 ft./sec.
at a density of 1.55. Its color is light yellow,
but it is usually gray because of the graphite.
It is more powerful than TNT. Its Laboratory
Impact Value is 45. Its Bullet Impact Value
is 61.

Explosive D (Ammonium Picrate) : Explosive
D is the standard main charge for armor-piere-
ing bombs and projectiles and other Navy pro-
jectiles. While its power and brisance are

slightly inferior to TNT, it is much more in-
sensitive to shock and will stand impact on
armor plate without being deflagrated. It has
two other disadvantages: (1) Its melting point
is too high for it to be melted and cast, and
it is therefore loaded by being pressed into
cases by a hydraulic ram; (2) It reacts with
metals to form extremely sensitive compounds.
This is counteracted by covering the interior
of bombs or projectiles with acid-proof lacquer.

Its rate of detonation is 21,300 ft./sec. at
a density of 1.48. Its power and brisance are
about 95% those of TNT. Its Laboratory Im-
pact Value is 99; its Bullet Impact Value is
over 100. Its color is yellow or yellow-orange.

RDX (Cyclonite Cyclotrimethylenetrinitra-
mine) : RDX is the most powerful and brisant of
the military high explosives, and it is consid-
ered much too sensitive to use alone. It seems
to be about half way between Tetryl and PETN
in sensitivity. RDX is being used extensively
in mixtures of other explosives and inerts which
reduce the sensitivity to a safe range, while
the mixtures have a very high brisance and
power due to the RDX. It has excellent stowage
qualities, but, because of its sensitivity, it is
shipped immersed in water like an initiating
explosive. The velocity of detonation is 28,000
ft./sec. at a density of 1.70. Its Laboratory
Impact Value is 34, Its Bullet Impact Value
is 0. Its color is white.

PETN (Pentaerythritetetranitrate): PETN
resembles RDX in its characteristics. It is some-
what more sensitive, but almost equal in power
and brisance. It is appreciably more sensitive
to percussion and impact than Tetryl and is,
therefore, not used alone as a booster, though
it is being used as a base charge in some com-
pound detonators in the way Tetryl is. The
tendency of PETN to burn is much less than
that of similar explosives. Its main use alone
in the service is in primacord. When used alone,
PETN is combined with a small quantity of wax
to desensitize and lubricate it, and is loaded
by pressing, It is important to know that PETN
in primacord is very insensitive to flame, shock,
and friction, and therefore must be detonated
by a cap.

2 CONFIDENTIAL
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The velocity of detonation of PETN is 26,000
ft./sec. The veloeity of detonation of primacord
is 20,500 ft./sec. Its Laboratory Impact Value
is 22. Its Bullet Impact Value, though not given,
would be about equal to RDX (0). Its color is
white.

Haleite (EDNA, Ethylenedinitramine) : Hale-
ite is a new explosive that probably will not be
used alone, but will be used in combination
with other explosives. It is somewhat more pow-
erful than TNT. Its sensitivity is about the
same as Tetryl. It melts at 180 degrees C., but
one report states that it may detonate in the
manner of an initiating explosive at that tem-
perature or a little lower. If loaded alone, it
would be pressed. Its rate of detonation is
25,000 ft./sec. at a density of 1.5. Its Labora-
tory Impact Value is 46. Its Bullet Impact Value
is not available.

Nitroguanidine: Nitroguanidine is the explo-
sive incorporated in the Navy's new double-
based propellant powder, SPCG. It is unusual in
being a high explosive that is so cool in its
reaction that it explodes without flash. It is
comparable in strength to TNT, and its sensi-
tivity is of the same order. Its rate of detona-
tion is 24,400-ft./see. at a density of 150.

Amatol: Amatol, a substitute for TNT, is a
mixture of ammonium nitrate and TNT; the
percentage of ammonium nitrate, depending
upon the availability of TNT, has varied from
40% to 80%. Its power and brisance decrease
with the increasing percentages of nitrate, and
its sensitivity decreases at the same time.
However, it is still a fairly good high explo-
sive, even when the TNT is reduced to 20%.
80,/20 cannot be cast, since it is not fluid enough
to pour even when TNT is molten, and it there-
fore must be loaded by extrusion. Amatol has
a disadvantage in that it is very hygroscopic
and therefore is usually protected by a sealing
pour of pure TNT.

The velocity of detonation of 50/50 is 19,700
ft./sec. at a density of 1.54. Its Laboratory
Impact Value is 93. Its Bullet Impact Value is
about 100. Its color is buff.

Composition B: Composition B is intended
to be used as a more powerful replacement for
TNT in the loading of some of the large size
.P. bombs, and in fragmentation bomhbs. It
will be used where an explosive with more
power and brisance is of tactical advantage and
there is no ohjection to a slight increase of
sensitivity.

Composition Bl is a mixture of 59% RDX,
40% TNT, and 1% wax, Composition B2 is a
mixture of 609% RDX, 4095 TNT. The TNT
cuts down the sensitivity of the RDX to a
safe range and lowers the melting point to 81
degrees C., allowing the material to be cast-
loaded.

Composition B might be detonated at low
order by bullet impact, but it is almost as in-
sensitive as TNT in this respect. It has an ex-
tremely high shaped-charge efficiency. Itz ve-
locity of detonation is 24,500 ft./sec. at a
density of 1.60. Its total energy of blast in
air is about 116% of that of TNT. Itz Labora-
tory Impact Value iz 79. Itz Bullet Impact
Value iz 79. Its color iz yellow to brown.

Torpex: Torpex iz one of the explosives de-
veloped during this war to be used mainly in
underwater ordnance. The eriginal Torpex (Tor-
pex 1) was a mixture of 45% RDX, 37% TNT,
18% Aluminum powder (19 wax added), Tor-
pex 2, which iz now being used, is 42% RDX,
40% TNT, 18% Aluminum powder (1% wax
added). It iz used in mines, torpedo war heads,
and depth bombs. Torpex is more sensitive than
TNT; its bullet impact and drop test sensitivi-
ties are of the same order as those of Tetryl.
It is quite stable in stowage, though it produces-
gas, causing pressure in the case. It is insensi-
tive enough to stand all normal handling. Its
melting point is low enough for it to be cast-
loaded. Its velocity of detonation is 24,000 ft./
sec. at a density of 1.72. It is 141% as power-
ful as TNT. Its Laboratory Impact Value is 53.
Its Bullet Impact Value is 48, Its color is slate
gray.

DBX (Depth Bomb Explosive): DEX is an-
other aluminized RDX mixture, and its name

CONFMDENTIAL 3
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suggests its intended use. It is 21% RDX, 21%
Aluminum Nitrate, 40% TNT, 18% Aluminum.
It was designed to replace Torpex, which it
closely resembles in sensitivity, strength, bri-
sance, and energy of shock in water, but half
of the strategic RDX in Torpex iz replaced
by Ammonium Nitrate in DBX. It will prob-
ably not be used, as the present supply of RDX
seems adequate to meet the demand. DEX can
be east, though its melting range of 98-105
degrees C. is about the upper limit. Its velocity
of detonation is 22,300 ft./sec. at a density of
1.68. It is 143%% as powerful as TNT under
water. Its Laboratory Impact Value is not given.
Its Bullet Impact Value is 51. Its color is gray.

HEX: HEX is a new mixture designed to
replace Torpex in depth bombs. It has been
loaded in the Flat Nose Bomb AN-Mk 54 Mod
1. HBX is 40% RDX, 38% TNT, 17% Alumi-
num powder, 5% desensitizer. Tests indicate
that it will be about 989 to 100% as powerful
as Torpex, that it will definitely be less zensi-
tive than Torpex in both Laboratory Impact
and Bullet Impact, that it will be slightly more
sensitive in these respects than TNT, and that
it will be about the same order as Compo-
sition B.

A difficulty with Torpex and HBX is that
they produce gas and build up pressure in the
case during stowage. It his been discovered
that 0.5% by weight of ealeium chloride added
to the mixture will absorb all the moisture and
eliminate the production of gas. It has been
recommended that this percentage be added and

that the resulting mixtures be designated Tor-
pex 3 and HEX 1.

Composition A: Composition A is a mixture
of 91% RDX and 9% plasticizing oil. The oil
content is sufficient to desensitize the mixture
and lubricate it enough to allow it to be pressed
into A.A. shells, which will probably be its
principal use. It is less sensitive than TNT
in both drop and bullet impact tests. It is
appreciably more brisant and powerful, as is
indicated by its veloeity of detonation of 27,000
ft./sec. at a density of 1.62. Its Laboratory
Impaet Value is 105. Its Bullet Impact Value

is over 100. Its color may be white or buff,
depending upon the color of the oil.

Tetrytol: Tetrytol is a mixture of Tetryl and
TNT (70/30 is a frequent ratio.) It is designed
to obtain a Tetryl booster that may be cast. This
mixture is slightly less powerful and less sensi-
tive than Tetryl. Its particular use is in burster
tubes for chemical bombs, in demolition blocks,
and in cast shaped charges. It cannot be used
where the loaded item is immersed in hot ex-
plosive, as are the auxiliary boosters in the
loading of Army bombs, because it will be re-
melted by the heat and separation will result.
It iz approved for use in all other boosters.

Its velocity of detonation is 24,000 ft./sec.
at a density of 1.60. Its Laboratory Impact
Value is 45. Its Bullet Impact Value is 65. Its
color is yellow.

Pentolite: Pentolite is a mixture of TNT and
PETN, usually 50/50. Its chief uses have been
in small shell loading, in grenades, and in cast
shaped charges. It has a very high shaped-
charge efficiency. It is not as stable as TNT
in stowage, and separation of PETN may ocecur.
Efforts should be made to keep it cool. Its sen-
gitivity is such that it ecannot be drilled, and
the fuze cavities in shells that must be drilled
are poured with 90/10. It is about the same
sensitivity as Tetryl in drop tests, and more
sensitive than Torpex to bullet impact. Its
brisance and power are equivalent to Composi-
tion B. At a density of 1.65, its rate of detona-
tion is 24,000 ft./sec. Its Laboratory Impact
Value is 47. Its Bullet Impaet Value is 48,

Ednatol: Ednatol is a mixture of 57% EDNA
and 43% TNT, designed to ease the shortage
of RDX. In the near future, it will be loaded
as a substitute for Composition B in large G.P.
bombs and fragmentation bombs. It is some-
what more powerful than TNT and comparable
in sensitivity. It becomes soft enough to pour at
80 degrees C. and it is, therefore, cast. It is en-
tirely stable in stowage. At a density of 1.60, it
has a velocity of detonation of 24,300 ft./sec. Its
Laboratory Impact Value is not given. Its Bullet
Impact Value is 83. Its color is yellow.
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PTX-1: PTX-1 is a new ternary explosive
that is undergoing tests and may be adopted
for loading in shells, bombs, grenades, mines,
demolition blocks, and shaped charges, It 158 a
mixture of 309% RDX, 509% Tetrvl, and 20%
TNT. This mixture gives a very high explosive
equal to Composition B and Pentolite, and
superior to Tetrytol and Ednatol. It is less sen-
sitive than Tetrytol and more stable. Its ve-
locity of detonation is 24,200 ft./sec. at a
density of 1.66. Its Laboratory Impact Value
is 40 (estimated). Its Bullet Impact Value is
not given. Its color is yellow.

PTX-2: PTX-2 is another ternary explosive
mixture undergoing study for possible future
use. It consists of 43.2% RDX, 289% PETN,
288 TNT. It is slightly more sensitive in
drop and bullet impact tests than Composition
B, but a little less sensitive than Pentolite.
It is more brisant than any of the binary mix-
tures now used, which would inelude Compo-
sition B, and is about 10% more effective than
Tetryl as a booster, It may be used as a booster,
as a main charge for fragmentation ammuni-
tion, and as a shaped charge. Its melting point
is such that it will be cast. Its veloeity of deto-
nation is 26,200 ft./sec. at a density of 1.69,
Itz Laboratory Impact Value is 50 (estimated).
Itz Bullet Impact Value is not given. Its color
is vellow,

Composition C: Composition C-3 is the only
one of the Composition C series now in pro-
duction, though quantities of the others may
be found in the field. It is 779% RDX, 3% Tet-
ryl, 49% TNT, 1% Nitrocellulose, 5% MNT
{ Mononitrotoluol), 109% DNT (Dinitrotoluol).
The last two, while they are explosivesz, are
oily liquids and plasticize the mixture. The es-
sential difference between Compostion C-3 and
Composition C-2 is the substitution of 3% Tet-
ryl for 3% RDX, which improves the plastic
qualities. Composition C-1 was 88.39% RDX
and 11.7% plasticizing oil. The changes have
been made in order to obtain a plastic composi-
tion that would meet the requirements of an
ideal explosive for molded and shaped charges
and that would maintain its plasticity over a

wide range of temperature and not exude oil.

Composition C-3 is about 1.35 times as pow-
erful as TNT. Its velocity of detonation is 26,-
000 ft./sec. at a density of 1.58. The Labora-
tory Impact Value is 98, Its Bullet Impact Value
is over 100. Its color is brown.

PEP-3: This is a new plastic explosive being
tested for future use. PEP-3 is a mixture of
869 PETN and 14% plasticizing oil. PEP-2
was 85% PETN and 15% oil, but it was a little
too soft. PEP-3 is about 909 as powerful and
brisant as Composition C, but its stowage sta-
bility and plastic range are much better. Its
sensitivity is about the same as Composition C,
though it has much less tendency to burn.

Picratol: Picratol iz a mixture of 52% Ex-
plosive D and 48% TNT. It is currently used
in the 2000-1b. 3.A.P. Bomb M103 and is under
consideration for appliance in other Army A.P.'s
and 5.A.P.'s. Picratol's stability is about equal
to that of Explosive D and TNT. It has a
rate of detonation of 22,875 ft./sec. at a normal
loading density of 1.625. Brisance tests, peak
pressure tests, and impulse tests indicate that
Picratol’s destructive foree is somewhat less
than that of TNT, but greater than that of
Explosive D.

Cyelotol 70/30: Cyelotel T0/30, a mixture of
T0% RDX and 20% TNT, closely resembles
Composition B except for the altered propor-
tions of the components, and is designed as
a replacement for Pentolite. It will not, how-
ever, have Pentolite’s resistance to flame.
Though results of tests are not available, Cyclo-
tol may be anticipated to be more sensitive
than Composition B, but considerably less than
Pentolite.

Tritonal: Tritonal is composed of 80% TNT
and 209% Aluminum powder and is contem-
plated for use in some 4000-lb. Light-Case
Bomhs AN-M56, in the JB-2, and in several
G.P. bombs (Army 500- and 1000-lb. G.P.'s),
where maximuem blast effect is desired. Tritonal
is cast, segregation of the aluminum being pre-
vented by a pellet loading technique. The Labo-
ratory Impaet Value is 89; Bullet Impact Value
ig 64: and veloeity of detonation is 18,000 ft./
sec. at a density of 1.70.
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Mercury Fulminate: Mercury Fulminate is
an initiating explosive that may be used as
either a primer or a.detonator. It may be deto-
nated by flame, friction, or percussion, and
in turn detonate a booster; or it may be mixed
with other materials to form a primer compo-
sition and used to ignite a propellent charge.
Itz melting point is much too high for it to
be cast, and it is loaded by being pressed into
caps. It has one disadvantage for military use
in that it will decompose in stowage at tropical
temperatures and at the end of about three
vears may be rendered useless. Compared to
high explosives, it has lower power and brisance,
a fact which is indicated by its velocity of deto-
nation of 16,500 ft./sec. at a density of 4.00.
Its Laboratory Impaet Value is 8. Its color
is light vellow.

Lead Azide: Lead Azide may be used where
a detonation is caused from flame, but Mercury
Fulminate is generally preferred where the cap
is to be set off by a firing pin. It does have

a distinct advantage over Mercury Fulminate
in being completely stable in stowage at ele-
vated temperatures. Its rate of detonation is of
the same order as Fulminate, 17,500 ft./sec.
at a density of 4.00. Its Laboratory Impact
Value is 19, Its color is white.

DDNP: This is an initiating explosive which
has been used for some time in commercial
detonating eaps and iz now being used to some
extent in military tyvpes. It iz more insenzitive
to shock than Mercury Fulminate and Lead
Azide, though it may be detonated by a sharp
blow. It will, therefore, probably be used only
where it will be set off electrically or by miner’s
safety fuse. It has an advantage in being more
powerful than other initiating explosives and
being comparable in strength to Tetryl. If un-
confined, flame will cause it to flash but will not
detonate it. This, combined with its insensitivity
to shoek, makes it much more safe to handle.
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PROJECTILES, PROPELLANTS, AND PROJECTILE FUZES

Chapter | — PROJECTILES

Section | — INTRODUCTION

Existing types

The following types of projectiles may be
encountered at activities in the U.S. Naval
Service:

Armor-Piercing: These projectiles are de-
signed to penetrate an equal caliber of Class A
armor plate, according to test practice. The
characteristics:

VSR COLOR < e v b wonicnse 4-ssmmass 4 Koes Black
T e A A R L e | o [
Explosive filling. ......o00000.. Explosive D
ST B L L o e S W qnal 1 N AL 1.5% to 2.7%

Fuzing..... Base detonating or base ignition

Since it is desirable to keep the center of
gravity of a projectile 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 adopt
light nose pieces or false ogivals termed wind-
shields. The windshield is made of either forged
mild steel, steel stamping, or aluminum, It has
no special strength other than to prevent de-
struction during handling and set-back on firing.
Windshields are screwed to the cap and are
“set” by a center punch.

The armor-piercing cap is secured to the
projectile by peening the skirt of the cap into
notches cut into the ogive of the body and by
soldering the cap to the body with a special
solder of low melting point. Such solder pre-
vents the soldering heat from drawing the
temper of the body. Caps are made, in general,
of the same kind of steel as 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. It also
provides powerful circumferential support to
the point and nose as 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.

The body is of high-quality alloy steel, care-
fully forged and heat-treated, since it is the
part which does the actual penetration. Be-
tween the forward bourrelet and the rotating
band or rear bourrelet, the diameter of the
body is slightly reduced in order to provide a
general clearance from the bore of the gun. The
bourrelet is the bearing surface of the projec-
tile and rides on the lands of the rifle. This
bearing surface is usually about one-sixth cali-
ber in width, and its surface is generally
ground to a fine finish to reduce friction and
minimize wear on the lands of the gun. With
the major caliber projectiles, it has become
standard practice to provide a rear bourrelet or
bourrelets in addition to the forward bourrelet.
Rear bourrelet or bourrelets will be just before
and behind the rotating band, providing better
support in the gun and during the moment of
ejection at the muzzle.

The rotating band has three primary func-
tions: to seal the bore, to position and center
the rear end of the projectile, and to rotate the
projectile. A secondary function is to hold the
projectile in place during loading and elevating
for firing. The rotating band is made of com-
mercially pure copper, or of cupro-nickel alloy

CONFBENHAL 7
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containing 2.5% nickel, or in some cases a gild-
ing metal consisting of 90% copper, 10% zinc.
As a general rule, rotating bands are about one-
third ealiber in width.

The base plug closes off the explosive cavity
and holds the base fuze or base fuze adapter.
Both the base plug and the base fuze adapter,
if used, are sealed in place with a gas seal ring
similar to that used on the base fuze.

The base fuze iz inserted through the base
plug or base fuze adapter and is designed to
detonate the projectile after penetration. After
insertion, it is closed with a gas check ring of
copper and lead put in under hydraulic pressure
to prevent the propelling gases from affecting
the explosive filling.

Armor-piercing projectiles and common proj-
ectiles having a windghield may ecarry a spot-
ting dye which colors the water on impact in
order that observers may spot the fall of shot.
The spotting dye in powder form is placed
in the windshield before it is screwed on to
the nose of the projectile. Water forces through
the inlet holes covered by copper covers, dis-
solves the dve, and forces it out the outlet holes.

Special Common: The term “Special Com-
mon” is not an official designation of the Bureau
of Ordnance, which places this and all other
tvpes of Common projectiles in a single class.
The “Special Common” term, however, is widely
emploved by ordnance activities to describe
those Common projectiles which are equipped
with both windshields and hoods for windshield
attachment.

These projectiles are designed to penetrate
approximately one-third to one-half their cali-
ber of armor. These projectiles differ from
Armor-Piercing projectiles in that they do not
have an armor-piercing cap and have a larger
explosive cavity. Characteristics:

Over-allcolor ..................Slate gray
2 R, .....| 4", 5", 6", and 8"
Explosive illing. .....covvvuens Explosive D
Loading factor............. 2.19 to 3.99%
OB bl e R Base detonating

Common: These projectiles are designed to
penetrate approximately one-third their cali-
ber of armor. They differ from Armor-Piercing

and Special Common projectiles in that they
have no cap or hood: the windshield threads
directly to the body. Also, the explosive cavity
is slightly larger. Characteristics:

Over-allecolor...................5late gray
AR . s i e R 5", 8", and 8"
Explosive filling...............Explosive D
Load factor........o0ovne. ..4.4% to 5.4%
BLEITIEE ., e o 3 Base detonating

Old types: In addition to these Special Com-
mon and Common projectiles deseribed above,
certain types of old Common projectiles are
still in use in the Naval service. These projec-
tiles have neither cap nor windshield, are col-
ored slate over all; are loaded with Explosive
D or black powder/TNT mixture. In the latter
case, they are fuzed with a base ignition fuze.
This latter tvpe is found in the 1-, 3-, and
6-pounder projectiles and in the 3-, 4-, and
a-inch sizes.

High-Capacity: These projectiles are de-
gigned to have a minimum wall thickness, and
the largest explosive cavity consistent with the
force of set-back. They are assembled, gener-
ally, with no-delay base fuzes, tracers, steel
nose plugs, and auxiliary detonating fuzes. The
steel nose plug may be removed and a point
detonating or nose time fuze substituted. These
projectiles are used for shore bombardment,
for antiaireraft guns, and for use against light
shipsz and surface eraft. The 3-inch High-Capac-
ity has no base fuze. Characteristics:

“Over-all color ....covvvvsvssssnas...Green
Siz.es, st s oo ‘3_". 4!!" ﬁh‘l E.l'.i’ EIJ* 1EPI’ 1‘1"1 16.”’
Explosive filling. . . ... Explosive I) except the

3. which is TNT loaded
Load factor. . . .o Jomesvama T.0% to 12.6%
Fuzing...... Only variation from the no-de-

lay base fuzes is the Base Deto-
nating Fuze Mk 48, with a 0.01-
second delay, currently being
assembled in 8" through 16"
H.C. projectiles for bombard-
ment. In the 12", 14", and 16"
H.C. projectile, there is a TNT
booster beneath the auxiliary
detonating fuze, requiring an
additional adapter ring

8 CONFBENTHAL
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Antiaircraft Common: These projectiles are
similar in construction to H.C. projectiles, ex-
cept that a nose time or V.T. fuze is always
assembled. It can be used for antiaireraft fire
or, with the time fuze set on safe, used for
bombardment. Characteristics:

Over-allcolor .......... P £y - 1

BROBRD. . s et i R R A0 B-inch only

Explosive filling. ...Explosive D or Compo-
sition A

Load factor ....coierivnenrnnnnnnnnns 13%

Fuzing...... Nose time or V.T. fuze. Auxili-

ary detonating fuze. No-delay
base detonating fuze

Antiaireraft: These projectiles vary from
Antiaireraft Common in that no base detonat-
ing fuze is used. Characteristics:

Over-all color ....... RO ¢/ - |
L O ek e DRt eeresessss.a=inch only
Explosive filling. . ... Composition A or TNT
Load factor. ........... R T Sy
FOSINGE o iivieiam Nose time fuze, auxili-

ary dentonating fuze

INluminating : These projectiles are for illu-
minating targets by a parachute flare. Charae-
teristics:

Over-all color....... .. . Light blue with two
white stars
T A, 3", 4", ", and 6"
Explosive filling. .... Black powder expelling
charge
L1 ) | R P S LB Nose time fuze only

The illuminating projectile is a thin case with
a very small expelling charge just behind the
fuze and an interior assembly of a star or candle
with a parachute and a very lightly held base
plug. Explosion of the expelling charge forces
out the base and the interior assembly.

When the nose time fuze functions, it ignites
the black powder expelling charge, which in
turn ignites the star or candle. The star or
candle is a steel container in which is packed
under heavy pressure an illuminating com-
pound. The closed end of the star container is
attached to the strand wires of a parachute.
The parachute is carefully folded, and, with its
strand wires, is rolled zo that upon expulsion it

opens, thereby suspending the candle or star.
Because of the high velocity at which the pro-
jectile is traveling when ejection takes place,
it is necessary to slow down the star-parachute
assembly before the parachute becomes fully
open. This is done by a center wire, one end
of which secures the center of the parachute
nearer to the star than when the parachute is
in full release and causes the parachute to spill
air, thereby preventing too great an initial
strain on the parachute. After the star has
burned for a few seconds, the end of the center
wire 15 released from its point of attachment
in the star can. This permits the parachute to
open fully.

Window: Window projectiles are designed
to be fired from naval vessels to disrupt enemy
radar operations. The projectile may be used
to provide a false screen behind which our
ships may maneuver or approach undetected, or
to provide a false target for enemy radar. The
projectile itself consists of an illuminating pro-
jectile body fitted with a nose time fuze and
an expelling charge of black powder. Ignition
of the expelling charge by the fuze discharges
a payload of foil strips which form a reflecting
cloud for radar beams. Characteristics:

Over-all color ..........c.coutes Aluminum
BmaRs L A o Dy n AL fat o 5-inch only
Filling . .......Foil strips and black powder

expelling charge
133 17471 RN e S .Nose time fuze

White Phosphorus (Smoke): Smoke projec-
tiles are designed for shore bombardment pur-
poses to produee a combination of screening,
antipersonnel, 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 con-
sists of an illuminating projectile body, fitted
with a nose time fuze or point detonating fuze
and a black powder expelling charge. The igni-
tion of the expelling charge by a fuze discharges
a number of white phosphorus filled steel tubes
which ignite on contact with the air. Charac-
teristics:

Over-all color. ....covvvesrancnrs Blue gray

COMNEIDENTIAL 9
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BRI L R e e e 5-inch only

Filling........ White phosphorus and black
powder expelling charge

Fuzing. . .Nose Time or point detonating fuze

V.T.-fuzed projectiles: These projectiles are
specially cavitized to receive the long-stemmed
V.T. fuzes. They contain no tracer or nose fuze
adapter, and no base fuzes are used except with
the 6" /47 H.C. Projectile Mk 34. In all others,
the base is sealed with a gas-checked base fuze
hole plug. Other than V.T. type nose fuzes may
not be employed in these projectiles. New V.T.
fuzed projectiles are being filled with Compo-
sition A, Characteristics:

{with “V.T.=fuzed projectiles”)

Color ....... Depending on type of projectile

that is V.T.-fuzed. But on all
new projectiles the letters V.T.
are painted on the band show-
ing the explosive filler

RO i v ity s S e e 3", 5", 6"

Filling ....... Composition A is being loaded
in the new V.T.-fuzed pro-
jectiles

Target projectiles: These projectiles are in-
expensive productions, with ballistic traits simi-
lar to the A.P. projectiles of their caliber. They
are unfuzed and contain no explosive. On some
tvpes, a dyé is loaded into the windshield, which
on impact with the water is funneled out and
spread through the water splash, thus distin-
guishing the origin of the salvo.

Drverall COlor & ivininn cuntosiaiwiiia i et Red

L R .67, 8" 12" 14" and 16"

Gas: The same type of projectile that is used
for the smoke round may be loaded with gas
for chemical warfare.

Limited-use types: These are summarized
in column 2 of this page.

FIELD AND BOMBARDMENT: These projec-
tiles were designed for field use or shore bom-
bardment. They carry point detonating fuzes.

SHRAPNEL: Shrapnel projectiles contain
steel balls which are expelled from a shrapnel
case by means of a small charge of explosive,
the case remaining intact. These projectiles are
obsolescent.

FLAT NoSE: Flat nose projectiles are for
use against submarines, and are designed to
prevent ricocheting on water impact. These
projectiles are obsolescent.

TrRACER: These are special projectiles de-
signed solely to leave a visible trace in the
daytime. They do not have bursting charges.
These are obsolescent.

ProoF sHOT: These are special projectiles
designed not to ricochet on water impaet and
are for use in proving-ground work. It 15 not
contemplated that more of these projectiles
will be procured when the present stocks are
exhausted.

“PouNDER”: These are for Coast Guard

guns.

Minor caliber projectiles

20-mm ammunition: Two types of 20-mm
weapons are at present in service use in the
Navy: the Oerlikon antiaireraft gun and the
Hispano-Suiza aircraft gun. These types dif-
fer widely in construction and funetioning; and
#t is emphasized that the ammunition, though
somewhat similar in external appearance, is
not interchangeable.

AMMUNITION FOR OERLIKON GUN : The Qer-
likon gun and its ammunition are of naval man-
ufacture and design, The ammunition may be
distinguished from that designed for the His-
pano-Suiza gun by the reduced diameter of the
extractor lip at the base of the cartridge case.
For identification of individual types of rounds,
the body of the projectile is painted a distine-
tive color, as follows:

TYPE FILLING CoLoR
MLRCMER o s saaina v RaEes gl e e RS e White
HEMER onseivaea S Pentolite .......... R e Yellow
HESLMES ooy Tetryl and incendiary mix.....Red
H.B <l ME R ... coamsiririia Pentolite and incendiary mix. .. Light pink

10 -CONFDPENHAL
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TYPE FILLING CoLor
*HE-T. Mks4and7 .......... Tetryl and tracer............. Light gray
*HE-T.Mksdand7 .......... Pentolite and tracer........... Blue
AP-TMEY ... ...coneivsiwys by R R R D R el Black
BLandP.Mk8.........0... Inertloaded ................. Dark green
BL.and T.MkT.......c.0.4. Inert load and tracer.......... Dark green with yellow stripe
5 |} A B L S S Empty cucoscis ettt Seal brown
B T e e e e R R A S T Bright green

*When the projectile is assembled with “Dark Ignition" tracers, a Y%-inch bright red band will be painted
around it midway between the bourrelet and the rotating  band.

The Mark and Mod, manufacturer's initials  signed but have been adopted as Naval equip-
or symbol, and lot number are stamped around ment with the installation of the gun on Naval

the body of the projectile. planes. The ammunition is distinguished from
that designed for the Oerlikon gun by the ex-

ABEREVIATIONS IN MINOR CALIBERS tractor lip on the base of the cartridge, which
H.E. — High Explosive is the same diameter as the rest of the case.

I. — Incendiary Two series of ammunition for this gun are in

T. — Tracer use. The “Old Series” consists of unmatched

B.L. — Blind Loaded rounds, some adapted from British prototypes,

P. — Plugged others designed by the Army. The “New Se-

S.D. — Self Destructive ries” is a set of ballistically matched rounds

D.I. — Dark Ignition designed by the Army to supersede those of the

“0ld Series”. For identification of specific

AMMUNITION FOR HISPANO-SUIZA GUN: rounds, the projectile body is painted a specific

This gun and its ammunition are Army-de- color, as follows:

TYPE SERIES FILLING COLOR
BT M T it ni i ) s e s Tetryl and Incendiary mix......... Body-red
Bourrelet-yellow
Fuze-brass
Marking in black
BP MR v v ida 5], R Tracer and inert load. ............. Black over all
Marking in white
Ball M 3. c.viciimionns b, Tnert Joaded .. ..oowiimems s Black over all
Dummy Drill .........0000 W i IINTIER i st i s e S S i Zinc coated
HE-L M37T ...0intvsrsens New ....c.es Tetryl and incendiary mix.......... Body-red
Bourrelet—yellow
Fuze-brass
Marking in black
Incendiary, M96........... New ........ Incendiary mix .....covvveenunvnns Body-blue gray

Nose-light blue
Marking in black

BP T WD i s NeW ciavvive DR, i e e A e i e Black over all
Marking in white
Practice, M9 . ......c...... New: .....uus Wnaphy: o S R ki o Black over all

Marking in white

CONFIDENHAL I
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1.1”/75 ammunition: The body of these pro-
jectiles, now obsolete items, were unpainted
except for two dots below the fuze, indicat-
ing as follows:

Explosive D — Yellow dot
Tracer — Red dot

A newer color marking was proposed for the
1.1-inch ammunition. Some projectiles may be
found painted as shown in column 2:

OP 1664
TYPE CoLoR
H.E.-T. Light gray with white band
H.E.-T./S.D. Dark green with white band
B.L. and P. Red over all
B.L. and T, Red over all with white band

40-mm ammunition: These projectiles are
identified by distinctively colored bodies, as
follows:

TYPE Bopy BAND Tip REMARKS
BB e e R A BIRSK . iuivvi BIReK iiiiaas B oviiins Plug in tracer
B s A R e Black .iu . WhE- .5 wnsivin BIeK: v a0
Bl Bl iR AR R R R R 0y ) PR YOOI oo aisin Green ....... Plug in base
BT ARIY cusescasensenns B T, WS s onann Green .......
FE LAY, oo i i oo, v v 15 BIEE o500 T Dark tracer
j o A DR L) i F) P g White ....c.ox s Red .........
B hade i shon wintiek S e % Green ....... 147 — BT o o Plug in base
HESL/BI), ..uvcninnsonsan kBT oy vees Black ....... Red ......... Dark tracer
5 R (el G5 o A GO 500054 ANEIIDE o v nns Bed ..vvo0vss S.D. relay not loaded
with
Black
Band
Bl ol L. .o vinediansaianmiba el v WIS v i i1 e et Dummy fuze
B and Y. viicavivaniinne Pl oiinviies 7, R Bod o ooiasi Dummy fuze and plug
in base
12 T L e e e S O GEeen Lsiiia YWHIES: & oot Reod ;oo Dark ignition tracer
(D.1.)-S.D.

The tracer composition is either a red burn-
ing mixture in the tracer — “T" rounds —or a
non-luminous burning compound in the “Self
Destructive” rounds.

“Dark” and “Dark Ignition Tracer”: To elimi-
nate the blinding effect on 40-mm and 20-mm
gunners from tracer fire at night and also to
make the origin of tracer fire less distinet,
these tracers were developed toward the close
of the war. The dark ignition tracer is invisible
until the projectile is 100 to 100 yards from
the gun's muzzle, and then it is visible for the
rest of its time of flight. Details of these tracers
are described with their appropriate projectile
and tracer housing.

Description of explosive paYloads
Characteristics of the high explosive fillers

follow:

Composition A. This is the newest service
explosive load. It has a damage-power factor of
gain over Explosive D in the 5-inch A.A. pro-
jectile of 1.6 to 2.0, thus greatly increasing
the force of the burst. A mixture of 919% RDX
and 9% wax, Composition A is press-loaded
into projectiles. It is a stable, non-hydroscopic
explosive with an ignition temperature of 200°
C. Continued exposure to temperature of 135°
F or higher may cause some exudation of the
wax, but this exudate is not explosive. Com-
pared to Explosive D, this filler has about

12 CONFIDENTIAL
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the same impact sensitivity, but is more sensi-
tive to mass detonation and armor-piercing
ignition.

Explosive D (Ammonium Picrate): Explo-
sive D is the standard main charge for armor
piercing-projectiles and all other Navy pro-
jectiles over 3-inch caliber. While its power and
brisance are slightly inferior to TNT, it is much
more insensitive to shock and will stand impact
on armor plate without being deflagrated. Its
melting point is too high for it is to be melted
and cast: it is loaded by being pressed intp
cases by a hydrolic ram. It reacts with metals
to form extremely sensitive compounds. This
is counteracted by covering the interior of the
projectiles with acid-proof lacquer.

TNT (Trinitrotoluol) is the filler in 3-inch
H.C. and A.A. and 40-mm A.A. projectiles. A
powerful, brisant explosive, it is easy to load
by casting, since its melting point is 80.2° C.
It is stable under practically all stowage con-
ditions and should stand even bullet impact
when cast.

Tetryl (Trinitrophenylmethylnitramine) : Tet-
rvl, because of its combination of high power,
brisance, and sensitivity, has been tried for
main charge loads in small ealiber projectiles
but has proved too sensitive to withstand the
set-back in all but 20-mm. The melting point
of Tetryl, 130° C, iz too high to allow it to be
melted and cast. It is loaded by being mixed
with small quantities of graphite or stearic
acid, which serve to lubricate it while it is be-
ing pressed into pellets. Tetryl is quite safe
to handle and is extremely stable in stowage.
Exposed or loose tetryl should not be handled,
as it may cause dermatitis.

Pentolite: Pentolite is a mixture of TNT
and PETN, usually 50/50. (PETN is similar
in characteristics to RDX. Its color is white.)
It is not as stable as TNT in stowage, and sepa-
ration of PETN may occur. Efforts should be
made to keep it cool. It is about the same sen-
sitivity as tetryl in drop tests, and more sensi-
tive than Torpex to bullet impact. This explo-
sive filler is now used only in 20-mm loads.

Qualities of High Explosive Fillers

“AM “Ly" TNT TETRYL  PENTOLITE
Velocity of detonation 27,000fs. 21,300fs. 22300fs 24400f.5. 24,000 1f.s.
at density factor at 1.62 at 1.48 at 1.55 at 1.55 at 1.65
Laboratory impact 105 99 100 45 47
value
Bullet impact 1004 100+ 100 61 48
value
Color White Yellow Straw Light yel- Sand
or buff or orange low-gray
with graph-
ite

Black Powder: Not a brisant explozive, black
powder is mixed with TNT in the 5-inch, 6-inch,
and B-inch common projectiles and in the
“pounder” rounds. It is alzo the expelling charge

CONFIDENTAL
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in illuminating, W.P., and “window" loads. Sen-
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from brown to black.



U.S. EXPLOSIVE ORDNANCE

OP 1664

Inert fillers

Blind Loaded and Plugged (B.L. & P.): A
projectile may be loaded with sand or other
inert material and sealed with a solid base
plug, or the tracer hole (fuze hole) in a base
plug may be blanked off.

Blind Loaded and Tracer (B.L. & T.): These
projectiles have an inert load, but a tracer is
inserted in the fuze hole of the base plug.

White phosphorus: An unstable smoke-incen-
diary agent, white phosphorus ignites when
exposed to air and produces dense white smoke.
It also has its incendiary, anti-personnel effect.

Gas: The various types of gas fillings are
listed under the subject of “Chemical Filler
Markings" on pages 15 and 16,

Color and markings of new projectiles 3-inch
and larger

Following are the markings called for in the
new specifications (See figure 1) :

Explosive indicator

Yellow ....cvvviiriiinnnennn. Explosive D
Grey ...oviiiiinnnnnnncnnnas Black Powder
B TR AR I S .TNT

One-half grey and one-half green band
TNT and Black Powder mix

Red ..............Inert material or empty

BIe el Composition A

Time fuze stripe: Projectiles having a nose
time fuze shall have a 14-inch white stripe
painted longitudinally from the stationary lug
on the fuze two inches aft.

Body color

BRI i s e s e e AP,
e U E T4 o SRR i S S e Common
Grean ......... AA., H.C., and A.A. Common
Light blue with two white stars. [lluminating
AT iy i Sl S e Window
WELIED o R Schrapnel
Ocean grey....... Smoke, Gas, or Incendiary
o ST Target ammunition

V.T. Fuzed: The letters “V.T.” 3j-inch high
are stenciled just before the rear edge of the
paint indicating the burster charge.

Tracer band: A white band with four dots
90° apart indicates the color of the tracer.

Spotting band: The color indicates the color
of the spotting charge.

“Window"” mark: This consists of a one-inch
high “W" on each side, 180% apart, just abaft
the forward bourrelet.

Stencilling on body: The following informa-
tion is stencilled between the rotating band
and the forward bourrelet on new projectiles:

Ammunition lot number

Caliber and type of projectile

Mark and Mod of projectile

Type nose fuze (whether M.T.F., P.D.F,

V.T.F., Mk 32 and similar types, or Dummy
Nose Plug) — Mark and Mod of fuze — Lot
number of fuze (for Mk 32 and similar
types only)

Mark and Mod of auxiliary detonating fuze

Mark and Mod of base detonating fuze

Mark and Mod of tracer — Color of Tracer

Mark and Mod of guns in which projectile can

be used

Mark and Mod of “Window" load

Stamped on rotating band

Mark and Mod of projectile

Size and type of projectile

Lot number and year of specification

Inspector's seal and initials

Sometimes the manufacturer's name is in-
cluded here.

Stamped on base or on base plug

Mark and Mod, size, and type of projectile

Lot number, year of specification

Inspector's seal and initial

Manufacturer's name

The serial number of the projectile will also
be stamped on the base plug on the side of the
body, and on the windshield if present.

|4 CONFDENTIAL
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NOSE FUZE UNPAINTED
IF PRESENT

TIME FUZE STRIPE-
174" X 2" WHITE AFT
FROM STATIONARY

LUG

WHITE BAND |" meJ
4 DOTS SHOW COLOR
OF TRACE

FOR WINDOW LOADS,
TWO "W's" I180°
APART

BODY PAINTED TO
SHOW TYPE OF
PROJECTILE

FOR STAMPING ON —»
ROTATING BAND-
SEE NOTE 6

f

—
—
S

:

THIS SECTION OF BODY

GUN PROJEGTILES

EXPLOSIVE INDICGATOR
| CALIBER WIDE

FOR VT-FUZED ROUNDS,
TWO LABELS 180°
APART

SPOTTING DYE COLOR
I" WIDE

FORWARD BOURRELET
UNPAINTED

COLOR FOR CHEMICAL
FILLER IF PRESENT-
SEE NOTE 9

FOR STENGILLING ON
THIS SECTION OF
BODY-SEE NOTE 5

AFTER BOURRELET
UNPAINTED IF PRES-
ENT

e+ ROTATING BAND

| m— —

e | UNPAINTED
_h.i_uﬂ

Figure 1. Color and Marking of Projectiles (3-inch and larger)

Chemical Filler Markings

Two green bands l4-inch apart — Persistent
casualty gas

One green band — Non-persistent casualty
Tas

One red band — Harassing gas

One yvellow band — Smoke

One purple band — Incendiary

Alzo, on projectiles having a chemical filler,

CONFMDENTIAL 15
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there is stencilled the type of chemical, such as

SMOKE, INCENDIARY, or GAS, and the sym-
bol or letter designating the particular filler

as below:

PERSISTENT CASUALTY GAS

Chloracetophenone training solution. .C.N.B.
Bromobenzyleyanide

B2 10 050 1Y e s S D.:M:

Diphenylchlorarsine ................ .D.A

Diphenyleyanarsine: .. viviioiviiis D.C
SMOKE

White phosphorts . . «ovimiermse ss e wW.P

Titanium Tetrachloride ..............
Sulfurtrioxide plus

chlorosulfonicaeid ................. F.S.
Hexachlorethane type mixture......... H.C.
Plasticized white phosphorus....... P.W.P.

INCENDIARY
LHEPIRIE | oo wm e s ee s s T.H.
Thickened gasoline (Napalm)......... N.P.
Thickened gasoline (Isobutyl

Methylmethacrylate) ..............LM.
Incendiary mixture .................. P.T

FUZES

BIF  MK3=#& WiTH INTEGRAL TRACER

femmis
P

NEGstard oo gy A S S A H.
Purifiedmustard . ... ...coveiiuiinnns H.D.
Mustard and Lewisite. ..........cuun. H.L.
Ethyldichlorarsine .................. E.D
GRIOTODICEII v o i b o5 miw s 50 w4 5 P.S
Diphosoene oo soimane Ses bt i D.P.
I 1 - S L.
NON-PERSISTENT CASUALTY GAS
PHOBIEIAS . .oisommm s s s ws s C.G.
T e e s B A i R e T CL
Hydrocyanic acid ...vvevrrrvnrnrnnns AC
HARASSING GAS
Chloracetophenone .............cou.n. C.W.
Chloracetophenone solution.......... C.N.S.
__PROJEGTILES -
PHIH_ER CARTRIDGE CASE COMMON W 3=T

™

FRLF MK 85

L wmzz-rs
WK 28—

¢ =

o

L = BIF MK2-0
—

o>

WTFE  MK2Z ALL

NOTES
* MEY BE USED,BUT WK 8=4& 15 PREFERFED ASSEMBLY

* ® BEMG REFLACED BY FUIE W 34
#+% WAY BE BF LOADED FOR TARGET
+ DISCONTINUED

Figure 2.

16

L A MKZE—IBZ _|

MTF MK SLALL

CONHDENHAL

3"/23 Case Gun (Ammunition)

" * ADF W T ALL

# % ADF MK 4E—0
L ADF MK 34=0

FERRUARY 1946



INTRODUCTION TO PROJECTILES

FUZES

__PROJECTILES - HIG:D
I | | r MTE MK 22810

Tl W=l L] . wmF omem a
TooRER S )
! wr 25=1 =
P ADFE  MKITALL
i 1 plor mis
LDF W S4=0
PRIMER | T L. *aa MEzi-r3 o -._\_\_j
c—H"“' e ew] = MEZT=I-4 z—l— B~
i 3—10,2 B e — B ; N
WK =0 &1 MK T az j— | __l,_') POF ufja Lk
a L MG MK 27-1-4 — E: i ~

@

I}IILH

| ™ WTFE b aS=12
L WTF b S8 AL
AA[WTCANITY) i =1 __ Hm“

L ADF W A4—0801
¥4 4p wM25-182 [ [;:['3__]

BOF WEE Al [ARMY]WTH INTEGRAL TRACER

HOTES =

= BEWMN] REPLACED BY FUTE Mk 54
#« MAY BE AP LOADED FOR TARGET
* MSCONTINUED FEBRUARY 1546

Figure 3. 3"/50 Case Gun (Ammunition)

ES
:

Fuz
—[ Ml
— BLF e 0= & WITH INTEGRAL TRACER

T

BOF e 20=182 WITH TRACER MK 5
e
_F“D\JEG".EE-_- E i, -.-""‘J_L'—'I
[ | ] —‘—-:__} L— BOF  MK35—O08 | WITH TRAGER MK 4
COMON i 6=6 E‘II:
CARTRIDGE GASE - = MIE  Mzzm 9
n— : I [_[_—‘-\_:) MTF MK =HL|L

e 5 e
m P— SFCOMMON MK 16-1A2 lf_

- - > ] ror_so-ss
- 1! )

HE W is=i
K 2 WOCS (A4 EXZ-081 =
= — « e ADE MK IT=ALL
]_[1 T~ ‘U ADE  MKAE=D
| g e ADF MK 54-0

L e s WL T 10
* BOF  wel28-ALL WITH TRAGER MK 9

daci—b L J

HOTES
L—  BDF MK 3—0WTH TRACER MK4

* T BE USEQ OWLY UNTIL W 31 15 AVAIL ABLE | EUID
*+ TO BE REPLACED BY s 54 MIF Wil iB—234

MTFE i SO0—ALL
L MTE  MKEX-O

# DISCONTINUED
FEBRUARYT I946

Figure 4. 4"/50 Case Gun (Ammunitfion)
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HOTES

M A MOS0 B2

* BEMNG REPLACED BY FLIZE b 5%

USED 'WITH FUZE MK 53 DHLY

¥ mscoNTIMUED

FRIMER

[;D,rﬁmj

CARTRIDGE GASE

[] ]

AACOMMON (M TCaNTY)

Figure 5.

_ PROJECTILES _

COMON W X2—1-4

:;

g S

MK AE=2-4

FUZES
MTE M 18=235 B4
MTF e S0=pLL
MTE  MEEZ-0O
T
I
= ADF MK IT—ALL
= ADF MK 46=0

W 54—0

&%

-
L)
-

MK ZI-EB3

M ZA=ALL 'WITH TRACER MWK &

m
2
hal

e
g

e 5z—ael ?
MK 40—ALL 7

53
=]

0
b

=]

5
3
:

% :

5" /25 Case Gun {Ammunition)

- .

=

OF MK &4=08]|
FEBRUARY 1946

FUZES

j: BDF M 20— 082 WITH TRACER W ©

SR COM, e 35=-3
" T MK ag=IBg

ILL. MWK 30—1-8
* o A
WHOOW b 30=5,T.8
ET e

M 13 —ALL

NOTES

MK 5 J

" OLGED DMLY IN WP MC 30 B A A COMMON MK 35 WITH

1200 Fr3 1N CHARGE

" MK 6& OWLY AUTHORIZED IN WP MX 30

*=» BEWNG REPLACED BY FUZE w54
=ene USED DMLY WITH FUZE MK 53

* DISCONTINGED

18

] —

WP CEMORE) M 30 =18 |

Ak COMMON MK 34— 10
. o MK3IS—I2

Figure 6.

1>

ME4T-0 81

l-.l-mluﬂ T =CaVTTY ) MK 34—10 ]

P>

M.TF W 18— o,
WTF bt m-ifq'_

+w» POEMK 25—1"5
= MK 88

#=4 & O | T=ALL
wes A DF M AE=0
ADF MK S4=0 .

MM BOFME 2 B—ALL WITH TRACER MK B

MK H—IH

MK EH-I-FE:I—

CONFDENTHAL

eees B OF MK 44=0

L WTFMKSS=ALL  FEBRUARY 194§

5"/38 Case Gun (Ammunition)



INTRODUCTION TO PROJECTILES

[ 4
e 109 WITH INTEGRAL TRACER

__ PROJECTILES — [=
[ —| %,

PRIMER GART. CASE oo COMMOH W =i A _ 5 :

> [

L e mkM- _ « ABE MK IT—ALL

BOF MWK 2B—ALL WITH TRACER MK 5—|

NOTES —

+ BEING REPLAGED BY FUZE e 34
= WK 512 DISCONTENVED FEBRUARY 1946

Figure 7. 5”/51 Case Gun (Ammunition)

__FUZES
L B.OF w640, WiTH TRACER M 3
I_FMEGTI.EB a |: MTE MK g5
PRIMER GART CASE & PooOM  M4z-0 PDF Wl 30 MODS 283
H --\::::j
o D3-ALL L] | il MK 43-0 wTF M B W00 O
wowaso | ADF  MK4S—t
| HE e -0 _ = LAQF o A — 0l
| BOF M Z8-ALL WITH TRACER w4
HOTES
+ WSED WITH FUZE M. 59 DMLY FEBRUARY (3486

Figure 8. 5"/54 Case Gun (Ammunition)

CONFBENHAL 19
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={

HOTES

* TO BE USED QMUY IF M WOD A MOT ARRLAELE

Figure 9.

PROJECTILES
1-_1.14;..1.: Trre [P =
]—[ I -J —I
1$£c'rm O | B J
COMMON Wi 153=12 B 18
ZIIAWFH.‘I

FUZES

5" /20 Bag Gun (Ammunition)

__ PROJECTILES

FRIMER B

=

* COMMON MK |5-12-14

>

L. WK25—38

a1 1SECTION J
DUMP LOADED

NOTES
* USES TRACER WX 3 WITH A A GOM. ROUNDS; WK 5— | WITH H.C. ROUNDS
* v BEING REFLAGED B M 54

+ %+ USED OMLY WITH FUZE MK 53
# MKIS-12 DISCOMTINUED
+% REPLACES MK 32

Figure 10.

MO WK 34=182

I

AACOMMOM M 35=1-i2

L

AL COMMON [VT CAVITY]

5"/51 Bag Gun (Ammunition)

e

11

_I
LB Ll b _J

20 CONFDENTIAL

[

BIF WO WOD & WITH INTEGRAL TRACER
* BAE Ml D MODD WITH INTEGRAL TRACER

FEBAUARY |946

3=
R
a
:

MIE  MLIB-E34
MTE MK BO0—ALL
MTE  MK83-0

M
m
2
-

= ADF  WEIT=ALL
«« ADF WX 46—0

ADF W 3401

:

"

TE MK 32 MOD 40

%

=

TF w322

=

L_+r=apE

w4401

FEBRUARY 1946



INTRODUCTION TO PROJECTILES

PRIMER GART. GASE
_'-l—l i i i 1
| FHEEEEEE ’ ]
MK 3ALL HE 4
NOTES

= BENG REPLACED BY FUIE Wi 54

=« USED ONLY WITH FUZE Mx 47

PRIMER %1

_ FUZES

L BOF WK 2I— 08|, WITH TRACER MK S

[| ®

_FﬂUJECTﬂ.ES _
i Ir=
AP WE 341+ _
I o]
ILL. ME 32-0
- WK YA-O

- MK &1 0

. I

MTE MK E-23 4
MTE MK S0-ALL

MIE MK E3=0

v

WL WK 34007
= WK N9 -0
- WK 40-0

[ =
TARGET
T MK 3E-I-3
= ME 3T

Figure 11. 6" /47 Case Gun (Ammunition)

__PROJEGTILES

Il ] ==

COMMON MK 28-1-T

**ADF M 34-08)

[T

L BOF W ZE-ALL WITH TRACER MK 5—1

FEARUARY 1946

__FUZES

| e

— po—

L mkzz=1
K Z3=182 _

BOF MK FE—D81, WITH TRAGER MK 5

1 —

T ME, Z3=1=4
L T KM=

__PROJEGTILES

=

COMMON W 20=0-4 _

MTF. MK I8 MOCS 2,3,4

FEBRUARY 1946

_ FUIES

= B.OF MK 5—2,WITH INTEGRAL TRACER

L |

e wkze-1"

- STACKED
Wt WS
Z sconTiNuED
BAG
PRINER ] |
] I SECTION J
A5 LA,
NOTES

= T BE REPLAGED BY MK 28
HMESCOMTINUED

] MK 23=187

>

[T

e B.OF MK ZE=ALL WITH TRACER MK 3

TARGET

COMMON WK 20-2 8 4

WTF MK 1B-23,84

FEBRUSAY 19446

Figure 12. 6" /47 Bag Gun (above) and 6" /50 Bag Gun (below)

(Ammunition)

CONFIDENTHAL
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_FUZES
)
ey BOF W 3—2

mi
_ PROJECTILES :

BOF

L ME [9=08 | WITH TRACER M 5
BAG “']:I mlD

COMMON ke 24=]
— = r a3 ceme MTFE w234
PRIMER = e MERTEN = MTF e S0=ALL
1 = - B
| SECTHOM ] s
- [DAMP LOADED L. MEZ2Z= [BD
44LB. - Mk23-IBE

= BOFE  MK29-L2,83

I_rF— | i

HE. MK MpT < ADF WX IT-ALL
« ADE MK 46=0

[E ::;—_:J ADFE MK 34-0

NOTES TaRgET ol
T i 29-Z83 L BOF WK Z8=ALL,WITH TRAGER MK 31
* BEBNG REFLACED BY FUZE M 54 T MK zR-I-4
+ T M 30--2
CHBCONTINUED COMMON MK 241 FEBRUARY 1946

Figure 13. 6"/53 Bag Gun (Ammunition)

__FUZES
'l
¢ B.OF M 2=2 WITH INTEGRAL TRACER

i —1

- o n Erom
— 1| I_ — _l i EI]HEFHE]H:H-EI WITH TRACER M 3

E_P;umnucw:_j__ ..

MK 118 BDE MWEZA-OAI WITH TRACER MK 5

NOTES —
« BEING REPLACED BY FUTE W 20

=« BEWE REPLACED BY FUZE MK 28 FEBRUARY 1946

Figure 14. 7"/45 Bag Gun (Ammunition)

22
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BAG

PRIMER

HOTES

« Wi 28 USED IN A FEW COMMON MK 1T ROUNDS
DUE TO LAGK OF SUFFICIENT H.C. ROUNGS

& » BERNG REPLACED BY Mo 54 A 55

& DISCONMTINUED

Fom

M =)
M (A=

Figure 15.

It

AP NEI19-16

= MK ZI-|-3
HK 24‘I ]
[LI -
TARGET

T MK 16T 8BI0
- ME 18-5-9
L] ME 22-1

PROJECTILES

=

AR MK 3-8
= WKia-

— e
= =
& SECTION
CUMFED

HOTES
* REPLACES "GREEN STRIPE™ MK I7-8

» » REPLAGES “GREEN STRIFE™ MK £8

© MSCONTINUED

[

HEG MK =82
- M =1
- L L3 ]
- MK 220

TARGET

T MCIi-3A4
L] MK |T-2

= WK 18-

AR
. ME 131 483

Figure 16.

COMMCH M 7174

8" /55 Bag Gun (Ammunition)

_ FUzZ

BOOSTER

—I: 053 LB, PRESSED TNT

THT BOOSTER MK 3

——

MK (%= 2 8 S S BB B

12" /50 Bog Gun (Ammunition)

CONHBENHAL

00—

* BOF W ZA=0,L,WITH TRACER MK 5
BDE W 230, 'WITH TRACER M8 &
BOF WK 2i-ALL WITH TRAGER MK &

WTF M a-B3 4
WTF e BO—0-3
MTF MK G3=0

FDF MK 28-12 3

[

ADFE M 38-0%
ADE WM 33=0

“a ADF  jix IHI.L
w0 ADF W 48—
ADFE MKSO4

BOFE WK 2B—ALL WITH TAACER MK 9
BOF bl 30—0,1,WiTH TRAGER M 8- %
BOF b 4B—0,1,TH TRACER MK &=

FERAUARYT 1948
ES

BLOF M 2i=0,1, WITH TRACER b S

os BOF WO 30,1, WITH TRAGER M¢5-| ©
BDE WK 48-0,1 WITH TRACER MK 5|

FEBRUARY 1346

23
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b4

PROJECTILES

—

5

BAG AP W E-3TEN°
PRIMER : MEI5=1=11
— i ........... 4 oL M 200
= -
e seeTion .
STAGKED « MO MEIB-I-8
w WK 2E-D
BOMBARDMENT MK 9
NOTES ||
TARGET
+ QWY THESE PROJECTILES WAY T MKIZ-3A4°
BE USED IN U555 NEW TORK B TEXAS © MK IS-1L,EB3 T
;i
« = REPLACES “GREEM STRIPE™ WK 1T=8 © MR ZiTIAg
AP :: %'ﬂﬁl?o
& s = REPLACES "GREEM STRIPE® MK 28 - WEIGE-L,2ZA%

+ USED IM 14745 GUNS ONLY
o MIGONTINUVED

0 53LBS. PRESSED TNT POF
TNT BOOSTER Me 5

BOUSTER

BOF

Figure 17. 14" /45 and 14" /50 Bag Guns { Ammunition)
__FUZES
113
 mas L eor
= PROVEGTILES >
s T — *
| MTE MK #2-
= = (T we s
= SSEGTION AP g 3=p-5
=l i D e >
b=
3 ps BOOSTER
MK 15-1 - I BDF W 297,23
e | | T 0.83LE5 PRESSED THT
%mu 1. __,__J'-{]_[mr BOGSTER MK 5 I m[ﬂ:l
STACKED LEX S 1+ ME I3—-I-8& ABE Tk 8- u""
— — WEA$=0 TADE MK55-0
! = LI
TARGET == BOE
NOTES ap Tun zo2a4 | BDF
Pux 3-2 B3
* REPLACES "GREEN STRIFE" WK 17-8 T MK E-lB2
T WH 91 &P
= = REPLACES "GREEN STRIFE" WK 26 R WY 10=0

= = ° QLY THESE PROJECTELES UISED IN 1B%/S50 GUN

& DISCONTIMUED

Figure 18.

16" /45 and 16" /50 Bag Guns (Ammunition)

Color and marking of older projectiles 3-inch

and larger

In addition to the explosive filler, body color,

spotting specifications, and

base

and band

stamping mentioned above, the older projectiles
had the following markings:

Tracer band: White band with three dots,
indicating tracer color, 120° apanrt.

V.T. fuzing: One-half inch red band painted
one-half inch abaft the nose fuze.

24

Stencilled on the body

FEBRUARY 1945

MK 2081, WITH TRACER MK §

M 39=0¢| WITH TRAGER MK S-1
M 48-0r I 'WITH TRACER MK S<1

FEBRUARY 1946

Size, caliber, Mark and Mod of projectile

Mark and Mod of fuzes

Explosive filling and density of loading
Abbreviated name of loading depot

Initials of Chief Inspector

ses BOF MK 38-0,0, WITH TRACER MK 5-1 ©
s BOF W I#-n.h'ﬂ'ﬂ TRACER M. 8=

M 28-ALL WITH TMAGER MWK 5-1

b

Date of filling and marking; any changes in

filling, fuzing, etc.

Stamped on base

Weights before and after filling

CONFIDENTIAL
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3-INCH PROJECTILES

S

\
N

£

M

.
-

e

..

i

i & _;

-z’

Figure 19. 3-inch A.P. Mk 29 Mods 1 and 2

3-inch A.P. Mk 29 Mods | and 2

Guns used in........covuunn. .. 8" /580
Owverall length, inches

With cap & windshield. ............12.16

Without cap & windshield. ..6.91
Diameter of base, inches. .............. 2.98
Distance base to band, inches..........1.35
Widith of band, inches. ................. 1.0
Diameter at bourrelet, inches. ........ 2.985
IORIIINEY & oot vow @ st o o Explosive D)

Weight of filling, pounds. .............. 0.3
Weight of loaded projectile, lb. .13.10
Charge/weight ratio . R .‘5‘.'?3”
Cartridge Case .......,.,---JLILTand Mk 9
Primer ... .Mk 14, Mk 14 Mod 1
iy o To ) P T T e g Integral
Fuzes........! Army MG6AL in base (B.D.F.)

This projectile was formerly issued without
any explosive filling and with the Tracer Mk 4.
It is now being loaded and at present is fuzed
with the Army Base Fuze M6GAL.

=TT
/ e
//////////////////////////////////
Figure 20. 3=inch Common Mk 3 Mod 7

3-inch Common Mk 3 Mod 7 Distance base to band, inches.......... 1.80
Gt i s e S 8" /23 Width of band, inches. .. ... ........... 0.70
Over-all length, inches.............. 10.035 Diameter at bourrelet, inches.......... 2.97
Diameter of base, inches. . ............. 2.87 Fillng. . .ooaeiiads Black powder and TNT
EEI-HELDLEMM 25



U.S. EXPLOSIVE ORDNANCE OP 1664

Weight of filling, pounds..............0.28 Base Ignition Fuzes Mk 8 Mod 5 or Mk 2

Weight of loaded projectile, pounds. .. ... 13 Mod 9 (without tracers) may be used in this
Charge/weight ratio ............... 2.15% projectile, but the Mk 8 Mod 4 with integral
Oartride CoBE: (v v s v s e % Mk 2 tracer is preferred.

Pt v i Mk 10 Mod 9 This round may also be issued B.L. & P. or
PPROEY o w i wa i aiiv i o i Integral in fuze B.L. & T. with the Tracer Mk 7 for target
Fuzes.....:. Base Ignition Fuze Mk 8 Mod 4 practice,

Y s;'

g,
e
Lo
P

Figure 21. 3-inch A.A. Mk 23 Mods 1—3

3-inch A.A. Mk 23 Mods |, 2, and 3 blies. Production of this projectile has been

Mk 30 and Mods 1, 2, 3, (P.D.F.)

Mk 51 and Mods (M.T.F.)
Auxiliary Detonating Fuze

Mk 17 and Mods or

Mk 46

Mk 54 Mod 0

(Obsolete) discontinued.
guns uﬁ.e]d mt.l{ A 3"/50  3.inch A.A. Mk 26 Mods | and 2
ver-all length, inches : " 19
With nose fuze. ...................1213 GUnsusedm..._. """"""" LB
: Over-all length, inches
Without nose fuze. ................. 811 :
E : Withnosefuze. ......cooiieinnvnes 12.13
Diameter of base, inches. ..............2.98 :
. . Without nose fuze.......cvrvrsvnnns 811
Distance base to band, inches. ..........1.80 : :
: 4 Diameter of base, inches. .............. 2.97
Width of band, inches. . ............... 0.70 : :
; : Distance base to band, inches. .......... 1.80
Diameter at bourrelet, inches..........2.98 u :
Fillin Cast TNT Width of band, inches. . ............... 0.70
S A pE e ety % Diameter at bourrelet, inches.......... 2.98
Weight of filling, pounds.............. 0.74 g
: g s b v s s SR Cast TNT
Weight of loaded projectile, pounds. .. .13.05 : :
: : Weight of filling, pounds.............. 0.74
Charge/weight ratio ............... 5.6T% T R =
- . 2 Weight of loaded projectile, pounds. .. .12.95
Cartridge Case... .Mk 3, Mk 3 Mods 2 and 3 3 3 5
: Charge/weight ratio ............... B.T1%
PP PITTIRT oot e o e A s . Mk 14 :
Toransr Mk 4 Cartridge Case . .....c.coivvevannnes Mk 2
FHEES ||||||||||||||||||||||||||||| Primer T Ly W SN R Lm 1{] h'lﬂd g
Nose Mk 22 and Mods 1 through 5 (M. T.F.) %‘{:z' e: ;r """""""""""""""" Mk 4

Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 51 all Mods (M.T.F.)
Auxiliary Detonating Fuze
Mk 17 and Mods or
Mk 46
Mk 54 and 0
The Auxiliary Detonating Fuze Mk 54 is re-

The Auxiliary Detonating Fuze Mk 54 re-  placing the Mk 17 and the Mk 46 in all assem-
placed the Fuzes Mk 17 and Mk 46 in all assem-  blies.

26 CONFIDENTIAL—



3-INCH PROJECTILES

The shape of the 3-inch A.A. Projectile Mk 26
ig, for all general purposes, the same as that
shown for the Mk 23.

3-inch A.A. Mk 27 Mods |, 2, and 3

G uEed T s s e o e e e 3" /80
Over-all length, inches
Withnosefuze......cocosrnvnnness 12.13
Without nose fuze.................. 8.11
Diameter of base, inches. . .2.98
Distance base to band, inches. Py ,1.35
Width of band, inches................ 1.00
Diameter at bourrelet, inches..........2.98
FRHENE o i vaiiaane i die wirais Cast TNT
Weight of filling, pounds. .. .. B |y |
Weight of loaded projectile, pounds. . . .13.00

Charge/weight ratio ............... 5.67%

Cartridgecase ........c0000- Mk T all Mods,

Mk 9 Mod 0
Primer :..ceevsissssnis Mk 14, Mk 14 Mod 1
DB o i i 0 S Mk 4
Fuzes

Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 20, Mods 1, 2, 3 (P.D.F.)
Mk 51 all Mods (M.T.F.)
Auxiliary Detonating Fuze
Mk 17 and Mods
Mk 46
Mk 54 Mod 0

This projectile becomes 3-inch H.C. when the
Fuze Mk 30 is substituted for the Mk 22,

The Auxiliary Detonating Fuze Mk 54 is re-
placing the Mk 17 and the Mk 46 in all assem-
blies.

This projectile’s shape is almost exactly simi-
lar to that of the Mk 23.

3-inch ALA. Mk 31 Mod |

T TR G T | (AP S gyt e 3" /50
Over-all length, inches

With Dose FOZe: ... ivvilissisvaneadda 12.22

Without noge fuze..................550
Diameter of base, inches.............. 2.98
Distance base to band, inches. .. ia s 185
Width of band, inches. ................. 1.0
Diameter at bourrelet, inches......... 2.985
Filling . .Cast TNT, Comp. A
Weight l:-f ﬁllmg, p-nunds .0.54
Weight of loaded projectile, ]munds. - .12.91]
Charge/weight ratio ................ 4.1%
Cartride Cage ........... Mk 7, Mk 9
I 2y 1111 +1 o POR R et Mk 1-!1 Mk 14 Mod 1
Fuzes

Nose Mk 45 Mod 12 (V.T.F.)

Mk 58 and all Mods (V.T.F.)
Auxiliary Detonating Fuze

Mk 44 Mods 0 and 1

This projectile iz specially cavitized to re-
ceive V.T. fuzes and their auxiliary detonating
fuzes. No other fuzes may be assembled. Since
V.T. fuzing is employed, no tracer is assembled ;
instead, the base is solid, and a special sheet-
steel base cover plate is welded on, 0.031 inch
thick and 2.50 inches in diameter.

This projectile replaces the original Mk 31
Mod 0, which has been recalled from service
use. The Mod 0 was cavitized to receive the
V.T. Fuse Mk 45 Mod 11, which differed from
the Mod 12 by having a longer stem and has
been declared unserviceable,

The V.T. Fuze Mk 58 is currently replacing
the Mk 45 Mod 12 in all assemblies.

NN

/////

)

N

Figure 22.

CONFBENTIAL

3-inch A.A. Mk 31 Mod 1
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U.S. EXPLOSIVE ORDNANCE OP 1664
3-inch llluminating Mk 21 Mods |, 2, and 3 Width of band, inches. .. ......convuun. 0.70
Rl RN R0 e e e 3" /50 Diameter at bourrelet, inches,.........2.98
Over-all lengl;i'l. Sohae. Filling. . .... Black powder expelling charge;
With TioBg BORe, . 4v.omn ivaasss s, 13.07 magnesium flare; Illuminating
Without nose fuze. ...........couvns 9.32 o Contents Mk 3 :
Diameter of base, inches. ............. 2.97 Weight of filling...... Expelling charge is %3
i . inches. ....covuvan 1.8 ounce
%f;?ﬁefh.f;:; ﬁi:::}?%fl‘l?f% lllllllllll 0.70 Weight of loaded projectile, pounds. .. .13.04
Diameter at bourrelet, inches.......... 2,98 Cartridge Case .......... Mk 3, 3-2, '23:‘ 3-3
Filling. . .. .Black powder expelling charge; PFu”mEI‘ --------------- Mk 14, Mk 14 Mod 1
zZes

magnesium flare — Illuminating
Contents Mk 3
Weight of filling...... Expelling charge, one
ounce black powder
Weight of loaded projectile, pounds. . ..13.00

Cartridge Case .......... Mk 3 Mods 2 and 3
Pramer . o ik Mk 14, Mk 14 Mod 1
Fuzes

Nose Mk 22 and Mods 1 through 5 (M.T.F.)
. Mk 51 and all Mods (M.T.F.)

3-inch llluminating Mk 22 Mods 1—5

e )T T B RS SO 3" /28
Over-all length, inches

With nose fuze....................18.07

Without nosge fuzZe., ..o cvvsninsass 9.52
Diameter of base,inches. .. ........... 2.965
Distance base to band, inches........... 1.8
Width of band, inches. ................0.T0
Diameter at bourrelet, inches. .........2.98
Filling...... Expelling charge is black pow-

der; flare is magnesium; Illu-
minating Contents Mk 3
Weight of filling..... Expelling charge iz 34

ounce

Weight of loaded projectile, pounds. .. .13.00
Cartridge Case ..... e L e Mk 2
EEIREr = o s iR Mk 10 Mod 9

Fuzes
Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 51 and all Meds (M.T.F.)

3-inch Illuminating Mk 24 Mod |

Gunsusedin................c......3"/00
Over-all length, inches
With nosefuze. ... .........c00uun. 13.07
Without nose fuze..................985
Diameter of base, inches.............. 2,972
Distance base to band, inches. ......... 1.80

28

Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 51 and all Mods (M.T.F.}

3-inch llluminating Mk 25 Med |

ETTT T T T L LS 3" /50
Over-all length, inches

Withnosefuze. .........cooivivins 13.07

Without nose fuze. .........c0vuun.. 9.35
Diameter of base, inches. .............2.962
Distance base to band, inches.......... 1.35
Width of band, inches. ................L00
Diameter at bourrelet, inches. ......... 2.98
Filling...... Expelling charge is black pow-

der; flare is magnesium; Illumi-
nating Contents Mk 3

Weight of filling. .. ...Expelling charge is %4
ounce

Weight of loaded projectile, pounds. .. .13.07

Cartridge Case .............. Mk 7 or Mk 9

PITROE i vv e vin s Mk 14, Mk 14 Mod 1

Fuzes

Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 51 all Mods (M.T.F.}

Lot numbers 9 through 98 of the Fuze Mk 22
Mods 2 and 3 are authorized for use with Pro-
jectile Mk 25 and Mods in the guns Mk 21 and
Mk 22,

3-inch llluminating Mk 28 Mod |

IR TIRBEATE L o comesimion monin mrisniy v o, Bt 3" /28
Over-all length, inches

Withnose fuze.........coovvvvunnn T

Without nose fuze. ................. 9.35
Diameter of base, inches. ... .......... 2,965
Distance base to band, inches. .......... 1.8
Width of band, inches................. 0.70
Diameter at bourrelet, inches..........2.98
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EXPELLING CHARGE
PYROTECHNIC MIX

o
£l

T

SWIVEL
PYROTECHNIC CAN
SPLIT WASHERS
PARACGHUTE

71

LOWER SUPPORT
CANNELURE ———

2z

ey

CENTER WIRE TUBE &_'ﬁh 2
QENTEH W|HE k"? [

g | i g
R ey .
oy : :.'... - i . ",
w5 3 Eolt - [

g

MECHANICAL TIME
FUZE

FELT DISCS

‘Ib‘l
S e

! Rl PARACHUTE
: b SHROUDS

FELT PAD ‘ﬂ*"///& THIMBLES
7 / LEAD GASK

SHEAR PIN // /:/’é skt

Figure 23. 3-inch luminating Mk 28 Mod 1

Filling...... Expelling charge is black pow-
der; flare is magnesium ; Illumi-
r nating Contents Mk 3
Weight of filling. .. .. .Expelling charge is 34
ounce

Weight of loaded projectile, pounds. . . .13.00

TATITE D—df—3

CartridgeCase ............covvvve...Mk2
EETIOE . e S e B S S Mk 10 Mod 9
Fuzes
Nose Mk 22 and Mods 1 through 5 (M.T.F.)
Mk 51 all Mods (M.T.F.)

CONFIDENTHAL 29



Part | — Chapter | — Section 3

4.INCH PROJECTILES

Figure 24. 4-inch Special Common Mk 16
Mods 1 and 2

4-inch Special Common Mk 16 Mods | and 2

Gunsused in.........covvvvnvannnnn 4" /50
Over-all length, inches

With cap & windshield............. 17.50

Without cap & windshield.......... 11.42
Diameter of base, inches.............. 3.96
Distance base to band, inches. . ......... 2.25
Width of band, 1Inches. .. .... 000,00 1.85
Diameter at bourrelet, inches......... 3.985
U v s ynssnawneis Explosive D
Weight of filling, pounds.............. 1.16
Weight of loaded projectile, pounds. .. .33.00
Charge/weight ratio................ 3.03%
Cartridge Case. .Mk 2 Mod 1 or Mk 2 Mod 4
BERRRERTY s o o A R B e Mk 13 and Mods
R BN 8 S R 6 B RSO AP8 Mk 4
Fuzes

R s ek o sanoss Mk 36 Mods 0 and 1

Mk 20 Mods 1 and 2

The Base Fuze Mk 36 is the preferred assem-
bly and is replacing the Mk 20.

This projectile is specially strengthened for
extra armor-piercing qualities.

4-inch Common Mk & Mod 6 (Obsolete)

Guns used in.......... R e 4" /50
Over-all length, inches................ 15.8
Diameter of base, inches.............. 3.96
Distance base to band, inches. ......... 2.90

Width of band, inches. ................ 1.02
Diameter at bourrelet, inches. .. ....... 3.985
FRENG. i v Black powder and TNT
Weight of filling, pounds. .............. 1.39
Weight of loaded projectile, pounds. . ... 33.0
Charge/weight ratio ............... 4.21%
Cartridge Case........ Mk 2 or Mk 2 Mod 3
| < L R, - Mk 13 and Mods
Tracer ........ccvceeemeeenennnnnns Integral
Fuzes................ Base — Mk 10 Mod 4

This round may be issued B.L. & P. or B.L.
& T. with Tracer Mk 6 Mod 1 and adapter for
target practice.

4-inch Common Mk 10 Mods |, 2, and 3
(Obsolete)

SRR RN MM o oo s i e 4" /50
Over-all length, inches.........c..00.. 15.80
Diameter of base, inches.............. 3.96
Distance base to band, inches. ......... 2.75
Width of band, inches. ................ 1.33
Diameter at bourrelet, inches. ........ 3.985
WG, s wm i Black powder and TNT
Weight of filling, pounds.............. 1.39
Weight of loaded projectile, pounds. ....33.0
Charge/weight ratio ............... 4.21%
Cartridge Case........ Mk 2 or Mk 2 Mod 3
PRIDRE: o v v s Mk 13 and Mods
TRRBRE & 5 v s M e Lk Integral in fuze

30 ' CONFEIDENTIAL



4-INCH PROJECTILES

Figure 25.

g1 e e Base — Mk 10 Mod 4

For target practice, this round is also issued
B.L. & P. or B.L, & T. with adapter and Tracer
Mk 6 Mod 1.

4.inch H.C. Mk 15 Mod | and Ex-2 and Ex-2-1

Guns used in. ........ooiiuviinnn. .. 4"/50
Overall length, inches

With nosefuze.................... 18.00

Without nose fuge................. 14.28
Diameter of base, inches. ............. 3.96
Distance base to band, inches..........2.25
Width of band, inches................ 1.85
Diameter at bourrelet, inches......... 3.985
FIling: ..t sins s Explosive D
Weight of filling, pounds. .............. 2.71
Weight of loaded projectile, pounds. .. .33.00
Charge/weight ratio. ............... 8.21%
Cartridge Case......... Mk 2 Mods 1 and 4
PRI . ot o e s Mk 18 and all Mods
pl iy 1 S R ..Mk 4 or Mk 9

A

4=inch Common Mk 10 Mods 1—3

Fuzes
Base......... Mk 31 or Mk 28 (B.D.F.)
Noge........ .Mk 30 Mods 1, 2, 83 (P.D.F.)

Mk 22 Mods 1-5 (M.T.F.)

Steel nose plug

Mk 51 and all Mods (M.T.F.)
Auxiliary Detonating Fuze

Mk 17 or Mk 46

Mk 54 Mod 0

The Base Fuze Mk 31 is preferred for this
projectile. The Tracer Mk 4 is used with the
Base Fuze Mk 31; the Mk 9, with the Fuze
Mk 28.

The 4”/50 Ex-2 and Ex-2-1 are identical to
Projectile Mk 15 except they are one pound
heavier. Approximately 18,000 of the Ex pro-
jectiles were manufactured and issued.

The Auxiliary Detonating Fuze Mk 54 is re-
placing the Mk 17 and the Mk 46 fuzes in all
assemblies.

Assembly of the Nose Fuze Mk 22 (M.T.F.)
with this projectile has stopped.

f//////%/

Figure 26.

e
— x;ﬁ@%ﬁﬁ; _.-:'_.'-.-' et

4=inch H.C. Mk 15 Mod 1
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FUZE

EXPELLING CHARGE

BAFFLE PLATE

STARTER MIX

PYROTECHNIC
CENTER WIRE

CENTER WIRE TUBE

UPPER SUPPORT

CANISTER
SPLIT WASHERS

Vo
ﬂ‘

SWIVEL

THIMBLES

SHROUDS

PARACHUTE

...’F"_:-’ =

LOWER SUPPORT

SHEAR PIN

BASE PLUG

TWIST PIN

Figure 27.

d—inch lluminating Mk 14 Mods 1—8§

4-inch llluminating Mk 14 Mods |—&

Gunsusedin.............ooiivunnnn 4" /b0
Owver-all length, inches
With nose fuzge. .................. 18.40
Without nose fuze.................14.92
Diameter of base, inches.............3.933
Distance base to band, inches.......... 2.25
Width of band, inches................1.85

32

Diameter at bourrelet, inches. ........ 3.985

Filling. . ....Expelling charge is black pow-
der; flare, magnesium

Waeight of filling. . . .Expelling charge is 1.25

ounce
Weight of loaded projectile, pounds. .. .34.66
Cartridge Case......... Mk 2 Mods 1 and 4
P rImner . st s s Mk 13 and all Mods
L B o e T e R o P S S e None



5-INCH PROJECTILES

Fuzes..............Mk18 Mods 2, 3,and 4  are used only in the Mod 6 projectile.
Mk 50 all Mods Iluminating Contents Mk 3 are used in pro-
Mk 63 Mod O

The Fuze Mk 18 may be used in all Mods jectiles Mods 1-5; the Illuminating Contents
of this projectile; the Fuzes Mk 50 and Mk 63 Mk 4 Mod 4 are used in the Mod 6 projectile.

Part | — Chapter | — Section 4
5-INCH PROJECTILES

Figure 28. S-inch Special Common Mk 38 Mods 1—3

5-inch Special Common Mk 38 Mods I, 2,

and 3
BT T B e s e 5" /38
Owver-all length, inches................ 20.7
Diameter of base, inches............. 4.985
Di e T PR 2.4
W&f;t?l?c:fhlist?dmi::;:s 5 z.z% Figure 29. S-inch Special Common Mk 42
Diameter at bourrelet, inches. .........4.985 Mods 0 and 1
| 5| T R SO Pl i S R Explosive D
Weight of filling, pounds.............. 2,04 5-inch Special Common Mk 42 Mods 0 and |
Weight of loaded projectile, pounds. .. .55.18 U S 0 ciocn b o o sact e 5" /bd
Charge/weight ratio................3.69% Over-all length, inches................ 26.0
CArrIdpe CHBE - ..o vieen s nnwnsns s Mk 5 Without windshijeld ..............15.605
Primer................Mk 13 and all Mods Diameter of base, inches..............426
Tracer . ....covveinrnrnrnrenenarnnns Mk 9 Distance base to band, inches.......... 3.75
Fuzes.......... Base — Mk 20 and all Mods Width of band, inches. ............... 2.25
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Figure 30. 5-inch Special Common Mk 46
Meds 1 and 2

U. 5. EXPLOSIVE ORDNANCE OFP 1664
Diameter at bourrelet, inches......... 4.985 Primer......cooouuen.. Mk 13 and all Mods
Flling. . oo v iiiieeinianannns Explosive D AT o v ovivrvnrnrennnrnnnarnsnenens Mk 9
Weight of filling, pounds. .............2.14 Fuzes.............Base — Mk 20 Mods 0-2
Weight of loaded projectile, pounds...... 70
‘-’éhargeﬁweight PRI e e e 3.06% B-inch Common Mk 15 Mods 12—14

mivige Coe o oovyviibesinniaesnus i All but Mod 14 are obsolete.
Primer................ Mk 13 and all Mods éuns used im. .oovn ., } . .5",1"15“ {_hﬂg}
g o1 | R A e g Yo Mk 5 (probably) 5" /51 (bag)
FUZ-EE- ................ Base — Mk 64 .hl'[ﬂd Ll E”.I"I-El {C—H.EE]
The Tracer Mk 9 may possibly be used in this Over-all length, inches................ 17.0

projectile, although the Mk 5 is the preferred Diameter of l:nalse, inches.............. 4.96

assembly. Distance base to band, inches.......... 0.65

5-inch Special Commeon Mk 46 Mods | and 2 Eﬁg;t{; I:.it‘::iulrurf::: mﬂhes """"" 4%93;
Guns used in...............oooeen, 57/38 Filling. ............ Black powder and TNT
Over-all length, inches Weight of filling, pounds. .............1.70

W!t-h R i i S 20.T0 Weight of loaded projectile, pounds. . . .. 50.0

_W1thuut CAP +vnvverrinnnnns veseas 12.485 Charge/weight ratio. ............... 3.46%
Diameter of base, inches. . ... ......... 4,985 Cartridge CRB......vrsrersssens Bag gun
Distance base to band, inches. .......... 2.43 PEiar ik = 1 Mk 15 Mod 1
Width of band, inches. ................ 2.25 DERORY o s T Integral in fuze
Diameter at bourrelet, inches. .........4.985 Fuzes........Base — Mk 10 Mod 4 (B.LF.)
F!]l}ng """ Seasrerseitnesees Explosive I When used in the 5”/51 case gun, Cartridge
Weight of filling, pounds.............. 204 (Case Mk 3 and Primer Mk 18 and all Mods are
Weight of loaded projectile, pounds. .. .55.18 employed.
Charge/weight ratio................ 3.69% The Base Fuze Mk 10 Mod 9 may be used if
Cartndga B R R S A Mk 5 the Mk 10 Mod 4 is unavailable.

The Mod 14 projectile may be issued B.L. &
P. or B.L. & T. with adapter and Tracer Mk 6
Mod 1 for target practice.

Figure 31. 5-inch Common Mk 15 Mods 12 and 14
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Width of band, inches................. 2.0
Diameter at bourrelet, inches......... 4.985
TORRBEINEE i i s e i Explosive D
Weight of filling, pounds.............. 3.65
Weight of loaded projectile, pounds. .. .. 50.0
Charge/weight ratio. ................7T.0%
Cartridge Case. .................. Bag gun
Primer. ....covvivieeerrnnas Mk 15 Mod 1
"WERDAES & o5 0 G baiais 28 Sk m W A Mk 5 Mod 1
Fuzes

Base..... Mk 28 and Mods

Nose..... Mk 29 Mods 2 and 3 (P.D.F.)

Mk 18 Mods 2, 3, and 4 (M. T.F.)
Mk 50 and all Mods (M.T.F.)
Mk 63 Mod 0 (M.T.F.)
Steel Nose Plug
Auxiliary Detonating Fuze

Mk 17 and Mods
MK 46 Mod O
Mk 54 Mod 0 and 1

Only a very few 5”/51 guns are in service in

Figure 32. 5-inch Common Mk 32 Mods 1—4

. the fleet. '
S-inch Cornrnlnn Mk 32 Mods |—4 s When employed in the 5" /51 case gun, Cart-
Guns used in..............ooeenn 5"/38  1idge Case Mk 3 and Primer Mk 13 and all Mods
Over-all length, inches are used.
w’.th cap & wmd%hmld_. ceaneaenennn 207 The Auxiliary Detonating Fuze Mk 54 is re-
Without cap & windshield........... 136 ylacing the Mk 17 and Mk 46 in all assemblies.

Diameter of base, inches. ............. 4.973

Distance base to band, inches. ......... 2.43

Width of band, inches. ................225

Diameter at bourrelet, inches.........4.985

RIMNRIE o oo i s s cnon Explosive D

Weight of filling, pounds. ............. 2.58

Weight of loaded projectile, pounds. . . .54.00

Charge/weight vatio. ................ 5.09

Cartridge Case . .....ccovvvvvrrrsnnes Mk 5

Primer.................Mk 13 and all Mods

g g | S SR Rt e e Mk 9

FMZe8. . vvvennss Base — Mk 20 and all Mods

B-inch H.C. Mk 39 Mods | and 2

GInE s B s i e e 5" /51
Bag or case gun
Over-all length, inches

Withnoge faze. ........ciiinvinnns 17.0
Without nosefuze. ... ............. 13.18
Diameter of base, inches............. 4.985
Distance base to band, inches. .......... 1.15 Figure 33. 5-inch H.C. Mk 39 Mods 1 and 2
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Figure 34, S—inch H.C. Mk 41 Mad 0

5-inch H.C. Mk 41 Mod 0

36

GUNSE UBed 0. v oveaisrrssansnannanas 8" /54
Over-all length, inches................26.0

Without nose fuze................. 22.28
Diameter of base, inches. ............. 4.26
Distance base to band, inches..........8.75
Width of band, inches. ................ 2.25
Diameter at bourrelet, inches......... 4.985
Filng: . ocopoma itk Explogive D
Weight of filling, pounds. .............. 7.59
Weight of loaded projectile, pounds...... T0
Charge,/weight ratio. .............. 10.834%
Cartridge CABB . . .onuvsssnsorsssanss Mk 6
Primer.........cconuun. Mk 12 and all Mods
d iy o7 RO Sl Mk 9 (probably)
Fuzes

Base....... Mk 28 and all Mods

Nose....... Mk 25 Mod 1 (M.T.F.)

Mk 30 Mods 2 and 3 (P.D.F.)
Mk 59 Mod 0 (V.T.F.)

Auxiliary Detonating Fuze
Mk 43 Mod 1
Mk 44 Mods 0 and 1

The Tracer Mk 5 may be used in this projec-
tile, although the Mk 9 is the preferred as-
sembly.

When the V.T. Fuze Mk 59 is employved, the
projectile adapter is removed, and no base fuze
or tracer is employved. The base is closed by a
ras-checked base-fuze plug.

When the V.T. Fuze Mk 59 is used in this
projectile, the Auxiliary Detonating Fuze Mk 44
is used instead of the Mk 43. With all other
tvpes of nose fuzing, the Auxiliary Detonator
Mk 43 is employed.

B-inch A.A, Common Mk 28 Mod 9

(Obsolete)
Guns used IN. .....cccvccmnnninnins 5" /25
Over-all length, inches
With nose fuze. . ..ocvvvennnvannnis 20.70
wWithout nose fuze. .....cvovviua.. 16.945
Diameter of base, inches. ............ 4,973
Distance base to band, inches. .........2.43
Width of band, inches. ................. 2.0
Diameter at bourrelet, inches......... 4.985
Filling. . ..Exp. D, Comp. A
Weight nf ﬂlhng, puunds .............. 7.23
Figure 35. 5-inch A.A. Common Mk 28 Mod 9
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Charge/weight ratio. ... ............ 14.0%
Cartridge Case. .......ooiivvevnnnnns Mk 4
EEIOBE. o idaiawiiss :..Mk 138 and all Mods
R o R e D R .None
Fuzes

WOBE v vuwiaiins Mk 32 all Mods (V.T.F.)

Mk 40 all Mods (V.T.F.)
Auxiliary Detonating Fuze

Mk 17 and Mods

Mk 46 Mod 0

Mk 54 Mod 0

This projectile is fuzed with V.T. fuzes only.
The projectile adapter is removed, and a gas-
checked base pluy is inserted. No tracer or base
fuze iz used with this projectile.

The Fuze Mk 40 and Mods is currently re-
placing the Mk 32 and Mods in all assemblies.
The Auxiliary Detonating Fuze Mk 54 is re-
placing the Fuzes Mk 17 and Mk 46 in all as-
semblies.

This round is also issued B.L. & P. or B.L. &
T. with the Tracer Mk 6 and adapter, or a cut-
off Base Fuze Mk 13 for target practice.

5-inch A.A. Common Mk 31 Mods |—I1

R T M e s st s e e 5" /38
Owver-all length, inches

With nose fUZe. ..o vvnsvonsasnns. 20.7

Without nose fuze................ 16.625
Diameter of base, inches............... 4.97
Distance base to band, inches.......... 2.43
Width of band, inches. ................ 2.25
Diameter at bourrelet, inches. .. .......4.985
] T e ot P .Exp. D, Comp. A

Weight of filling, pounds..............7.25
Weight of loaded projectile, pounds. .. .55.12

Charge/weight ratio............... 13.33%
Cartridpe Cann . i T sy Mk 5
i T e e e Mk 13 and all Mods
TEROBE i e et .None
Fuzes

Nose........Mk 32 and all Mods (V.T.F.)

Mk 40 and all Mods (V.T.F.)

Mk 53 and all Mods (V.T.F.)
Auxiliary Detonating Fuze

Mk 17 and all Mods

Mk 44 Mod 0 and 1

Mk 46 Mod 0

Mk 54 Mod 0 and 1

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

The Nose Fuze Mk 40 is replacing the Mk 32
and Mods. With these fuzes, the projectile
adapter will be removed, and the Auxiliary
Detonating Fuze Mk 54 will be employved, re-
placing the previously used Auxiliary Detonat-
ing Fuzes Mk 17 and Mk 46.

When the V.T. Fuze Mk 53 is used, the pro-
jectile adapter is removed and the Auxiliary
Detonating Fuze Mk 44 employed.

This projectile iz also issued B.L. & P. or
B.L. & T. with an adapter and the Tracer Mk
6, or Cut-off Base Fuze Mk 13, for target prac-

tice.
B-inch A.A. Common Mk 34 Mod 10
Guns used in..... A e 5" /38
Over-all length, inches
With nose fuze..........cc000t. | i |
Without nose fuze. ........cccocvn... 17.2
Diameter of base, inches..............4.97
Distance base to band, inches-......... 2.43
Width of band, inches. ................225
Diameter at bourrelet, inches. ........ 4.985
PHEDRE. . oot wae Exp. D, Comp. A
Weight of filling, pounds. ............. 7.25
Weight of loaded projectile, pounds. .. .55.18
Charge/weight ratio .............. 13.33%
Cartridge UBEB. . v. o voennrnssrasnss Mk 5
PEIRE - o i a5 Mk 13 and all Mods
WPREBE o im0 cab om0 Mk 9
Fuzes

Base..... Mk 28 and all Mods
Nose..... Mk 18 Mods 2, 3, and 4 (M.T.F.)
Mk 50 Mods 0—4 (M.T.F.)
Mk 29 Mods 2 and 3 (P.D.F.)
Mk 32 and all Mods (V.T.F.)
Mk 40 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)
Auxiliary Detonating Fuze
Mk 17 and all Mods
Mk 46 Mod 0
Mk 54 Mods 0 and 1
This projectile consists of a Projectile Mk 31
Mod 10 modified to receive a Base Fuze Mk 28.
The Auxiliary Detonating Fuze Mk 54 is re-
placing the Auxiliary Detonating Fuzes Mk 17
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and Mk 46 in all assemblies.

The V.T. Fuze Mk 40 and its Mods are re-
placing the Mk 32 and Mods. When these fuzes
are used in this projectile, no base fuze or
tracer is emploved. The projectile adapter is
removed, and a gas-checked fuze-hole plug is
fitted in the base.

B-inch A.A. Common Mk 35 Mads |—12

Gunsusedin................. 5" /38 (case)
5" /61 (bag)
Over-all length, inches

With nose fuze. ............. ..., 20.70

Without nose fuze................ 17.225
Diameter of base, inches. ............. 4.973
Distance base to band, inches..........2.48
Width of band, inches. ................ 2.25
Diameter at bourrelet, inches.........4.985
BB - oo vy waaise v Exp. D), Comp. A
Weight of filling, pounds.............. T7.25
Weight of loaded projectile, pounds. .. .55.18
Charge/weight ratio ............... 13.1%
Cartridge Cage ......ceieiiasiviiiin, Mk 5
I T i1 S RVRR SRS DO Lo Mk 13 and all Mods
TEACEE o v wnn s i i b e Mk 9
Fuzes

Base..... Mk 28 and all Mods
Nose.....Mk 18 Mods 2, 8, and 4 (M.T.F.)
Mk 50 and all Mods (M.T.F.)
Mk 61 Mod 0 (M.T.F.) (See
_below.)
Mk 29 Mods 2 and 3 (P.D.F.)
Mk 32 and all Mods (V.T.F.)
Mk 40 and all Mods (V.T.F.)
Mk 53 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)
Auxiliary Detonating Fuze
Mk 17 and all Mods
Mk 44 Mods 0 and 1
Mk 46 Mod 0
Mk 54 Mods 0 and 1
The Nose Fuze Mk 40 is replacing the Mk 32
when used in the 5”/38 gun. With the 5”/51
bag gun, however, Nose Fuze Mk 32 Mod 40,
rather than the Nose Fuze Mk 40, is employed.
When these fuzes are used, the projectile
adapter is removed, a gas-checked hase fuze
plug, with no tracer, is fitted into the base, and

Figure 36. S-inch A.A. Common Mk 35 Mods 1—12

the Auxiliary Detonating Fuze Mk 54 15 em-
ployed.

When the V.T. Fuze Mk 53 is used, the base
is fitted with a gas-checked base-fuze plug, with
no tracer, the projectile adapter is removed,
and the Auxiliary Detonating Fuze Mk 44 is
employed.

The Auxiliary Detonating Fuze MK 54 1s re-
placing the Fuzes Mk 17 and Mk 46 in all
assemblies.

With the 1200 f/s LV. reduced charge for
the 5”/38 gun, Nose Fuzes Mk 61 and Mk 29
Mods 2 and 3 with the Auxiliary Detonating
Fuze Mk 54 will be employed.

All Mods of this projectile, except Mod 6,
may be issued B.L. & P. or B.L. & T. with the
Tracer Mk 9 and adapter for target practice.

When these projectiles are used in the 5" /51
hag gun, the Primer Mk 15 Mod 1 is used.

B-inch A.A. Common Mk 36 Mods | —4

Gons uaed M. ..ivviiiiiiiass s iidns 5" /25
Over-all length, inches

With nose fuze. ........ o0 eve0e. . 20.T0
Without nose fuze................ 17.225
Diasmeter of basa.........cv0nvvunnn. 4.973
Distance base to band, inches. . ........ .2.43
Width of band, inches. ................2.00
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Diameter at bourrelet, inches. ......... 4.985
WD, v v i £ s Exp. D, Comp. A
Weight of filling, pounds.............. 7.25
Weight of loaded projectile, pounds. .. .53.85
Charge/weight ratio .......... ... 13.5%
Cartridge Case.....ci0v0 Mk 4, Mk 4 Mod 2
Primer. ..o v v e .Mk 13 and all Mods
Tracer ....... - Ll | Mk 9
Fuzes

Base..... Mk 28 and all Mods

Nose. . ... Mk 18 Mods 2, 8, and 4 (M.T.F.)
Mk 50 and all Mods (M. T.F.)
Mk 29 Mods 1, 2, and 3 (P.D.F.)
Mk 32 and all Mods (V.T.F.)
Mk 40 and all Mods (V.T.F.)
Mk 53 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)

Auxiliary Detonating Fuze
Mk 17 and all Mods
Mk 46 Mod 0
Mk 44 Mod 0 and 1
Mk 54 Mod 0

When the V.T. fuzes are used, the projectile
adapter is removed, and a gas-checked base-
fuze plug, with no tracer, is fitted into the base.

V.T. fuzes are authorized for use in Mods 24
only of thizs projectile.

The Auxiliary Detonating Fuze Mk 54 is re-
placing the Auxiliary Detonating Fuzes Mk 17
and the Mk 46. The Auxiliary Detonating Fuze
Mk 44 is used only in conjunction with the
V.T. Fuze Mk 53.

All Mods of the Projectile Mk 36 are author-
ized for use with A.P. steel nose caps and for
designation as “H.C." projectiles.

All Mods of the Projectile Mk 36 may also
be issued B.L. & P. or B.L. & T. with the Tracer
Mk 9 and adapter for target practice.

B-inch A.A. Common Mk 47 Mods 0 and |

Cems mmed M. .oV v e e 3" /38
Over-all length, inches

With nose fuze..........00vuues ...20.70

Without nose fuze. .. .............. 52.43
Diameter of base, inches............. 4.985
Distance base to band, inches.......... 1.93
Width of band, inches................225
Diameter at bourrvelet, inches. .........4.985
BRI e o i s i R Explosive D

Weight of filling, pounds.............. 7.11
Weight of loaded projectile, pounds. .. .55.18

Charge/weight ratio ........ccvvneeeT.T%
Cartridpe Cage . ...vvvvivrsssssssass . MED
BTN oo st o e s Mk 13, all Mods
s Tur ) e DS feas RPN ) GO . TSSO WO £ Mk 9
TETIERE., . - o oo e om0 Same as Mk 356

The Mod 1 differs from the Mod 0 in that
the band seat has different knurling.

Only a few thousand of these A.A. Common
Projectiles Mk 47 were made.

The Mk 47 was made to furnish a heavier
projectile for some newer light-weight fuzes,
hence maintaining a standard ballistic weight.
However, it has been fuzed exactly like the Mk
35 up to the present time.

5-inch llluminating Mk 25

[a Meods |, 3, 4,5, 6

b) Mod 2 (Obsolete)

Guns usedin...... {a) 5"/51 (bag or case)

(b) 5"/25 (case)
Over-all length, inches

Withnose fuze. ....cccveenvne....19.975

Without nose fuze.......... T 15.865
Diameter of base, inches. . ............ 4.948
Distance base to band, inches. .......... 2.43
Width of band, inches. ........c.ov0uees 2.0
Diameter at bourrelet, inches. ........ 4.985
Filling....... Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 2.5

ounces,
Weight of loaded projectile, pounds. .. ..54.5
Cartridge Case ...... (a) Mk3
{(b) Mk 4, Mk 4 Mod 3
PEIEE - s e Mk 13 and all Mods
Fuzes
OBR. .. .o sy aes Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods
Mk 63 Mod 0

The Mod 2 projectile, used in the 5”/25 gun,
is identical to the Mod 1, except for modification
of the rotating band.

When these projectiles are used in the 5" /51
bag gun, the Primer Mk 15 Mod 1 is used, and
the Nose Fuzes Mk 50 and Mk 63 may be em-
ployed.
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Use of the Nose Fuzes Mk 50 and Mk 63 is not
authorized with rounds used in the 5”/25 and
5" /51 case guns.

The Nluminating Contents Mk 3 are used with
projectiles Mods 1 through 4; projectiles Mods
5 and 6 are assembled with Illuminating Con-
tents Mk 4 Mod 5 when used in the 5”/51 bag
gun, Illuminating Contents Mk 3 when used
in the 51" /51 case gun.

5-inch Illuminating and 5-inch W.P. Mk 27
Mods |—I10

BT T 1 PRGN RNty o 5" /25
Over-all length, inches

WiLh DORE TIREE .. hivsidans e s 20.0

Without 1o DOBE. S\ sahiesvissesie 15.8
Diameter of base,inches.............. 4.968
Distance base to band, inches.......... 1.93
Width of band, Inches. . ... vi v dains 2.00
Diameter at bourrelet, inches......... 4.985
Filling . .. ...Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 2.5
ounces,
Weight of loaded projectile
53.65 pounds — Mods 1-4
54.50 pounds — Mods 5-10

Cartridge Case ..........Mk 4, Mk 4 Mod 2
Primer................ Mk 13 and all Mods
Fuzes
[T R e S e Mk 63 Mod 0
Mk 18 Mods 2, 3, 4
Mk 50 and all Mods

Mods 1, 2, 3, 4 have a band diameter of 5.10
inches, and Mods 5, 6, 7, 8, 9, and 10 have a band
diameter of 5.12 inches.

The Tlluminating Contents Mk 4 Mod 5 are
used in this projectile.

The 5-inch W.P. projectile utilizes the Mk 27
body with incendiary contents.

5-inch llluminating Mk 30 Mods 1—8

Gone NEed B i e SR 5" /38
Over-all length, inches
Wt noms Toms. oo sdasiaidumnys 20.0
Without noge Tume. .. oo loviaiasas 15.8
Diameter of base, inches. ............. 4.968
Distance base to band, inches. .......... 2.43
Width of band, inches. ................ 2.256

Figure 37. S5-inch llluminating Mk 30 Mods 1—8

Diameter at bourrelet, inches. .. .. ..... 4.985

Filling ...... Expelling charge is black pow-
der; flare, magnesium.

Weight of filling. .. .Expelling charge is 2.5

ounces.
Weight of loaded projectile, pounds. .. .. 54.5
Cartyidpe Case . .. viivavss il iom Mk 5
|20y 11 1]t R TSN S Mk 13 and all Mods
Fuzes

OBE o5 o sncisanisonss Mk 63 Mod 0

Mk 18 Mods 2, 3, 4
Mk 50 and all Mods
The Illuminating Contents Mk 4 Mod 5 are
used in this projectile.

5-inch llluminating Mk 43 Mod 0

G TEE T o v s A a A o R s 5" /b4
Over-all length, inches................ 26.0

WL TR TG .. .o o onc woiom ek bin ol 22.28
Diameter of base, inches............. 4.973
Diameter at bourrelet, inches. ........ 4.985
FIing . oiaax Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. ...Expelling charge is 2.5
ounces.
Weight of loaded projectile, pounds...... 70
By [ e T T R e Mk 6
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Primner o i Mk 13 and all Mods

| )l ] S e e e Nose—Mk 25 Mod 1

The Illuminating Contents Mk 4 Mod 5 are
used in this projectile, modified to use a length-
ened spacer sleeve,

This projectile is identical to the b-inch
INuminating Projectile Mk 48, except that the
latter has a double rotating band.

5-inch Illuminating Mk 44 Med |

Gunsusedin..........covvveivnnens 5"/ 38
Ower-all length, inches

Withnosefuze. ... o cnvevinnnnnns 19.97

Without nose fuze................ 16.465
Diameter of base, inches. ............ 4.973
Distance base to band, inches. .......... 2.43
Width of band, inches. ................ 2.25
Diameter at bourrelet, inches.........4.985
Filling ......Expelling charge is black pow-

der; flare, magnesium.
Weight of filling....Expelling charge is 2.5

ounces.
Weight of loaded projectile, pounds. ....54.5
Cartridge Case ....... N —— caessMED
Primer................Mk 13 and all Mods
Fuzes
NOSE. .. coveiinnnn. Mk 18 Mods 2, 3, and 4
Mk 50 Mods 0—4
Mk 62 Mod 0

This projectile is currently assembled with
the Illuminating Contents Mk 4 Mod 5

S-inch llluminating and 5-inch W.P. Mk 45
Med 0

Guns used in. ... iianann 5" /25
Over-all length, inches
Withnosefuze.............000neee 19.97
Without nose fuze................ 16.465
Diameter of base, inches......... . e. .. 4968
Distance base to band, inches.......... 1.93
Width of band, inches. ................. 2.0
Diameter at bourrelet, inches. ........ 4.985
Filling ...... Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 2.5

ounces.
Weight of loaded projectile, pounds. .. .. 54.5
Cartridge Case. .......... Mk 4, Mk 4 Mod 2
Primer...........0.... Mk 13 and all Mods

Fuzes
MNOBB o oivninwaiaas .Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods
Mk 63 Mod 0
This projectile is loaded with the Illuminat-
ing Contents Mk 4 Mod 5.
The W.P. projectile uses the body of the Mk
45 and the incendiary contents of the W.P.
shell,

5-inch llluminating Mk 48 Mod 0

BT (| PR R S C R S 5" /64
Over-all length, inches. .. ............. 26.0

Without nose fuze. ... ............. 2228
Diameter of base, inches. ............. 4.973
Diameter at bourrelet, inches. ......... 4.985
Filling ..... .Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 2.5
ounces.

)}r //Wfffr s

i o il o i i o P G gt

[

Wl i i A A LA AT

i

Figure 38. S-inch llluminating Mk 48 Mod 0
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Weight of loaded projectile, pounds. .. ... 70 used, modified for a lengthened spacer sleeve.
Gartndge Case.......ooovvvnniinnnns Mk 6 The projectile is identical in all respects to
Prmer, « o ovsommansamss Mk 13 and all Mods 3 :

ot Nose—Mk 25 Mod 1 the MKk 43, except that it has a double rotating

The Illuminating Contents Mk 4 Mod 5 are band.

BLACK POWDER EJECTION CHARGE

STEEL BAFFLE PLATE

FELT BAFFLE GASKET

METAL FOIL LOAD

HW
" I L CYLINDRICAL WOOD FORM
(4 SECTIONS)
| FELT BASE GASKET
g " STEEL SPAGER PLATE
. Z
SPLIT STEEL SUPPORT SLEEVE
P SPLIT STEEL SLEEVE
TWIST PIN
SHEAR PIN
AT BASE PLUG

Figure 39. S5-inch Window Projectile—Window Load Mk 1 Mad 1
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5-inch Window Projectile

Guns used IM. ... .cvvevivvnsennncnacb /B8
Owver-all length, inches
Withnogse fuze.......ccoocvvniunran 20.0

BLACK POWDER

Without nose fuze.................. 15.8
Diameter of base, inches. ... .......... 4.968
Distance base to band, inches. ......... 2.43
Width of band, inches................. 2.25

Diameter at bourrelet, inches. . ........4.985
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Figure 40.

Window Load Mk 2 Mod 0
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Filling . ..... Expelling charge is black pow- Weight of loaded projectile, pounds

der; flare, magnesium. Load Mk 1 Mod 1—53.9 (approx.)

Weight of filling. ...Expelling charge is 2.5 Load Mk 2 Mod 0—54.6 (approx.)

ounces, Load Mk 4 Mod 0—53.0 (approx.)

BLACK POWDER
EJECTION CHARGE

STEEL BAFFLE
PLATE

FELT BAFFLE
GASKET

A IS LS SIS SIS

STEEL SPACER
PLATE

FELT SPACER

gg}%&ﬁ“}}?ﬂﬁ%
A T EN,
N 7
#"’ﬁ" *"’
SPLIT STEEL N N
SLEEVE N N7
N N
2\ N7
N 7
N
2 N el

1 B
CYLINDRICAL ?"/ﬁﬁl | 3-"'?3":5
MAGNESIUM ZN: N
FORM P’f;ﬁg :E"h:ﬁ
e N7
N AN
N A
N N
N N
N N
FELT SPACER N 7\
GASKET ZN21 ﬁ.ﬁ
N
A %
‘I\'\. f\f
STEEL SPACER N2 ﬁﬁ
PLATE I .:H\.‘x\\\\‘\z\.\'\h\\x\\ 4
| I;:-'

SHEAR PIN

Figure 41. Window Lood Mk 4 Mod 0
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Cartridge Case. .......cc.covviviinvins Mk 5
PrIner. - v v s mo s i Mk 13 and all Mods
Fuzes

|1 PR Mk 63 Mod 0

Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods
Projectile Body
5-inch I, Mk 30 Mods 5, 7, and 8
S-inch T1l. Mk 44 Mod 1

Window Load Mk 1 Mod 1: Consists of about
13,800 aluminum foil strips, each 8 inches long,
3/16 inch wide, and 0.00035 inch thick, backed
on either side by 12 pounds of tissue paper, solid
glued. The strips are stacked within a four-sec-
tion eyvlindrical wood form, which is encased in
a split steel sleeve, the whole inserted into the
projectile cavity.

Window Load Mk 2 Mod 0: Consists of 19
rolls of aluminum foil stacked within a split
steel sleeve. Each roll contains continuous foil
600 feet long, 14 inch wide, and 0.0009 inch
thick. One end of the foil is attached to a card-
board disec by a rayon leader 15 feet long, in-
suring streaming out of the foil roll. The foil
rolls, with their cardboard dises, are each en-
cased in a split retainer ring, forming a load
unit. The units are separated by aluminum
dises when loaded in the split steel sleeve.

Window Load Mk 4 Mod 0: Consists of two
stacks of 13,800 aluminum foil strips, each
stack separated by an aluminum disc. Each strip
is 5.1 inches long by 8/16 in. wide. The strips
are stacked within two four-section eylindrical
magnesium forms, which are encased in a split
steel sleeve,

Operation: The explosion of the black powder
ejection charge, initiated by the fuze, exerts a
pressure against the baffle plate and forces
the split steel sleeve, window load, and base plug
out of the base end of the projectile.

5-inch White Phosphorus Smoke Projectile

Gons meed nc oo sl e e 5" /38
Over-all length, inches
Wokh mome Pugs. . . c.ovvmson i 20.0
Without nose fuze. . .......coc0vuenn. 15.8

TATITH O—AR |

Diameter of base, inches............. 4.968
Distance base to band, inches.......... 2.43
Width of band, inches. ................ 2.25
Diameter at bourrelet, inches......... 4 985
Filling . .. .. .Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 2.5

ounces.
Weight of loaded projectile, pounds. . ... 53.0
Cartridege Cage. ....cocveiinicncansas Mk 5
P, oo v i e bk s Mk 13 and all Mods
Fuzes
Nose......Mk 63 Mod 0 (M.T.F.)

Mk 18 Mods 2, 3, and 4 (M.T.F.)

Mk 50 and Mods (M.T.F.)

Mk 29 Mod 3 (P.D.F.)

Mk 61 Mod 0 (M.T.F.)—for use
with 1,200 f/s initial velocity
reduced charge

Mk 66 Mod 0 (P.D.F.)

Projectile Body

S-inch Illuminating Mk 30 Mods 1-8

The projectile body, base plate, and expelling
charge are the same as those for the 5-inch II-
luminating Projectile Mk 30.

The canister holding the W.P. filled tubes is
of 0.03-inch thick sheet steel and measures
12.03 inches long by 3.9 inches in diameter. It iz
painted olive drab over all. Through the center
of the canister is inserted a burster tube con-
taining the ballistite burster charge, with a
black powder delay fitted to the upper end of the
tube. The canister is divided into four sections
internally, with each section containing 42 W.P,
filled steel tubes 0.5 inch in diameter and 2.26
inches long, 168 tubes in all. The ecanister is
filled through the base with molten W.P. and
closed with two Ys-inch pipe plugs.

Type of Filling

Expelling charge. .. .. .2 ounces black powder

Bursting charge......... 14 grams Ballistite

Smokefilling. .......0000. T7.06 pounds white
phosphorus

The black powder expelling charge, ignited
by the fuze, initiates the delay element at the
upper end of the burster tube and forces off the
base plate, ejecting the canister rearward. The
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delay initiates the burster, which ruptures the vards in diameter. The projectile combines
canister and scatters the W.P. filled steel tubes. screening, anti-personnel, and slight incendiary
The smoke cloud thus formed is about 30-40 effect.

. NOSE FUSE

EXPELLING GHARGE

FELT PADDING

DELAY ELEMENT

BALLISTITE
BURSTER TUBE

CANNISTER

l'

W.P. FILLED TUBES

s\m\\g

CANNISTER
CLOSING PLUG

\I\\\\ 5 FELT PADDING

LEAD FILLER

Figure 42. 5-inch White Phosphorus Projectile
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6-INCH PROJECTILES

b-inch A.P. Mk 35 Mods 1—I 1

&-inch Special Common Mk 27 Mods |—8

Gunsused in.........ceeveens 6”/47 (case) Gane used In. i vooieidiiniie i s 6" /53

Over-all length, inches Over-all length, inches
With cap and windshield. ........... 27.0 With cap and windshield............ 27.0
Without cap and windshield. .......17.19 Without eap and windshield. ........ 15.95
Diameter of base, inches.............. 5.985 Diameter of base, inches. ............. 5.985
Distance base to band, inches.......... 1.55 Distance base to band, inches.......... 1.66
Width of band, inches. ............... 2.50 Width of band, inches. ................200
Diameter at bourrelet, inches. ........ 5.985 Diameter at bourrelet, inches. ........ 5.985
PANE . 5 i smricn i b e o Explosive D 1) 3T L M S NN S Explosive D
Weight of filling, pounds..............1.95 Weight of filling, pounds. ............. 2.20
Weight of loaded projectile, pounds. ....130 W Weight of loaded projectile, pounds...... 105
Charge/weight ratio ................ 1.5% Charge,/weight ratio ................ 2.1%
CartridgeCase ..........coovininnnnn Mk 4 Primer. ........ooveiiinvnenns Mk 15 Mod 1
Primer................ Mk 13 and all Mods Tracer e . m e B LI D
d B Mk 5 Fuzes........... Base—Mk 19 Mods 0 and 1
Fuzes..........Base—Mk 21 Mods 0 and 1 The 6-inch Special Common Projectiles Mk 27
Mods 2 and 5 have 2.50 pounds of explosive,
rather than the 2.20 pounds contained in the

other Mods.

Figure 43, é~inch A.P. Mk 35 Mods 1—8 Figure 44. 6-inch Special Commen Mk 27 Mods T—8
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Figure 45, &-inch Commoen Mk 20 Mods 0—4

&-inch Common Mk 20 Mods 0—4 [ Obscolete)

LT o () (LI o ey AP UL ) 6" /50
Over-all length, inches. .............. 22.70
Diameter of base, inches. . .. ........... 5.94
Distance base to band, inches........... 1.0
Width of band, inches. .........o00uu.. 2.0
Diameter at bourrelet, inches. .........5.985
71 117 P Ll S S Explosive I
Weight of filling, pounds. ............. 7.08
Weight of loaded projectile, pounds. .....105
Charge/weight ratio .._............ 5.97%
EITAIYRET o o it o e Mk 15 Mod 1
P e e R S e Mk 5
Fuzes............Base—NMk 28 and all Mods

This projectile may be found fuzed with Base
Fuze Mk 3 and Mods.

Mods 0, 2, and 4 may also be issued B.L. & T.
with adapter and Mk 5 Mod 1 Tracer for tar-
oet practice.

This projectile may be found loaded with 6.25
pounds of Explosive D.

b-inch Common Mk 24 Mods |—5

Guns used in.........ovvnvninnrs...8”/68
Over-all length, inches. ............... 27.0
Diameter of base, inches............. 5.985
Distance base to band, inches........... 1.0
Width of band, inches. ................ 2.50
Diameter at bourrelet, inches. ......... H.985

Figure 46. 6-inch Common Mk 24 Mod 1

iy 11| PR LA o S g o AR Explosive D
Weight of filling, pounds..............5T3
Weight of loaded projectile, pounds. . ... 105
Charge/weight ratio ....... cesneesDA6%
PR & & sal s v v s s Mk 15 Mod 1
iy T B B g L L Mk 5
FOges. ..vveviss Base—Mk 19 Mods 0 and 1

This projectile is reserved for submarines.

This projectile may be fuzed with Base Fuzes
Mk 8 and Mods. It is to be reloaded and refuzed
with the Base Fuze Mk 19.

This projectile is also issued B.L. & T. with
adapter and Tracer Mk 5 Mod 1 for target
practice.

b-inch Common Mk 28 Mods | and 2

Guns uged D, ....ccovvenrrene 6" /4T (bag)
Owver-all length, inches. ............... 27.0
Diameter of base, inches. ............ 5.985
Distance base to band, inches.......... 1.50
Width of band, inches................ 2.50
Diameter at bourrelet, inches. ........5985
Filling ....cccvinanasinicaasns Explosive D
Weight of filling, pounds.............. 5.72
Weight of loaded projectile, pounds. .. .. 105
Charge/weight ratio ............... 5.45%
PPIERE s i s ST R i 5 Mk 15 Mod 1
MRERBEE, i 6 i i e s Mk 5
FUZES . coiin v Base—Mk 19 Mods 0 and 1
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Figure 47. #6—inch H.C. Mk 34 Mods 1—=7

&-inch H.C. Mk 34 Mods |—7

Guns used M. ..ovviscnssnssis 6" /47 (case)
6”/53 (bag)
Over-all length, inches

Withnosefuze...................27.045

Without nose fuze................22.225
Diameter of base, inches.............5985
Distance base to band, inches.......... 1.65
Width of band, inches................ 2.50
Diameter at bourrelet, inches......... 2.985
Filling......... ... oo, Explosive D
Weight of filling, pounds............. 13.22
Weight of loaded projectile, pounds. ....105
Charge/weight ratio ............... 12.6%
Cartridge Case ............ Mk 4
|34 1141 ) SN N Mk 13 and all Mods
T AR s, S e Mk 5, Mk 5 Mod 1
Fuzes

Base . ..... Mk 28 Mods 0 and 1

Nose...... Mk 29 Mods 2 and 3 (P.D.F.)

Steel nose plug

Mk 18 Mods 2, 3, and 4 (M.T.F.)
Mk 50 and all Mods (M.T.F.)
Mk 63 Mod 0 (M.T.F.)

Mk 47 Mod 0 (V.T.F.)

Auxiliary Detonating Fuze
Mk 17 and all Mods
Mk 46 Mod 0
Mk 54 Mods 0 and 1
Mk 44 Mods 0 and 1

A nose cap may be threaded to the projectile
body over the nose fuze for moisture-proofing
purposes.

When this projectile is used in the 6"/53
bag gun, the Primer Mk 15 Mod 1 is used.

The Auxiliary Detonating Fuze Mk 54 is re-
placing the Auxiliary Detonating Fuzes Mk 17
and Mk 46 in all assemblies.

A specially eavitized Mk 34 round, designed
for use in the 6”/47 gun only, is being produced
for assembly with the V.T. Fuze Mk 47. When
this fuze is used, the Base Fuze Mk 28 is alzso
employed, without tracer. This feature differs
from other V.T. fuzed projectiles, which take
no base fuze. The Auxiliary Detonating Fuze
Mk 44 will be used only in conjunction with the
V.T. Fuze Mk 47.

b-inch H.C., W.P., llluminating, and Window
Mk 39 Mod 0

Guns used in........... 6" /47 Dual-purpose

R

oy

R R

o e
H 'm""""’“"i'-'mﬁhm:e:mm-._w

Figure 48. 6&-inch H.C. W.P., Illuminating, and
Window Mk 39 Mod 0
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Over-all length, inches

With nose fuze. . ....coiivesssesisses 30

Without nose fuze.................26.28
Diameter of base, inches. ............. 5.985
Distance base to band, inches. .......... 1.00
Width of band, inches................. 2.6
Diameter at bourrelet, inches......... 5.985
Filling .. ...... ... .. i ... Explosive D
Weight of filling, pounds.............. 14.09
Weight of loaded projectile, pounds. .....105
Uartridge Case . . .ovvviaivsressssas e Mk 4
YIS, i vt St e Mk 13, all Mods
g b T R S et Mk 5, Mods 0 and 1
Fuzes

Base..... Mk 28 Mods 0 and 1
Nose. ....Mk 256 (M.T.F.)

Mk 30 (P.D.F.)

Mk 47 (V.T.F.)
Auxiliary Detonating Fuze

Mk 43

Mk 44 (with V.T.F.)

This is the H.C. round designed for the new
6” /47 dual-purpose gun. It is a half-caliber
longer than the 6-inch H.C. Projectile Mk 34,
and will be adaptable for loading of H.C., W.P.,
INuminating, or Window fillers.

Figure 49. é-inch Ifuminating Mk 22 Mod 1

&-inch Illuminating Mk 22 Mod | (Obsolete)

Guns used in ........000.....86"/47 (bag)
6" /50 (bag)
6"/53 (bag)

Over-all length, inches
Withnosefuze .......co000v0000 23.027
Without nose fuze................ 18.697
Diameter of base, inches.............. 5.94
Distance—base to band, inches......... 2.35
Width of band, inches................. 2.50
Diameter at bourrelet, inches. ......... 5.985
Filling ...... Expelling charge of black pow-

der; flare, magnesium.
Weight of filling. .. .Expelling charge is 3.5
ounces,
Weight of loaded projectile, pounds. .. .95.40

P TURINAY: & il SR L Mk 15 Mod 1
Fuzes

Nose..... Mk 63 Mod 0
Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods
The Nose Fuze Mk 50 is authorized for assem-
bly in this projectile only when used in the
6" /58 bag gun.

The Illuminating Contents Mk 3 are used in
this round.

b-inch llluminating Mk 23 Mods | and 2

Eons used I G e e e 6" /47 (bag)
6”/50 (bag)

6" /53 (bag)
Over-all length, inches

With nose fuze .........o00000 e 23.027

Without nose fuze................ 18.697
Diameter of base, inches..............5.9
Distance base to band, inches..........2.35
Width of band, inches. ................2.50
Diameter at bourrelet, inches. ... . ... 5.985
Filling ...... Expelling charge is black pow-

der; flare, magnesium.
Weight of filling. ...Expelling charge is 3.5

ounces.
Weight of loaded projectile, pounds. ... .96.0
PrImEY: & e e Mk 15 Mod 1
Fuzes
Nose.....Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods

Mk 63 Mod 0
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The Nose Fuzes Mk 50 and Mk 63 are author-
ized for assembly in this projectile only when
used in the 6”/53 bag gun.

The Illuminating Contents Mk 3 are used.

6-inch llluminating Mk 32 Mod 0

Gung uged 'in. - . oves sanediaes 6" /47 (case) : 3
Over-all length, inches A
WillE nost FO20. .. o conniansnisis 23.027 f N
WHhoUt ROBBTOBE . . oo aeniieis wwinn 19.517 r %
Diameter of base, inches............. 5.94 8
Distance base to band, inches........... 2.05 3
Width of band, inches................. 2.50 3 R
Diameter at bourrelet, inches........ 5.985 N N
Filling . ..... Expelling charge is black pow- ) ®
der; flare, magnesium.
Weight of filling. .. .Expelling charge is 3.5 Q
ounces. N B
Weight of loaded projectile, pounds. .. .. 94.5 3 3
BTy L T R SR TS Mk 4 ) N
PrIme . s vl o ei Mk 13 and all Mods
Fuzes
Nosge..... Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods
Mk 63 Mod 0

. ; - Eihieh Uamineding ME#5 M
The Illuminating Contents Mk 4 Mod 6 are CRgRe: 3, Gl filmactiag. iy od ¥

used in this projectile.

-inch llluminating Mk 41 Mod 0
b-inch llluminating Mk 38 Mod 0

Gunsusedin .....iviv- 6" /47 Dual-purpose
CUns vaed I veiiiea st 6" /47 (case) Over-all length, inches .............. 30.00
Over-all length, inches Without noge fuge. ... veiviini s 26.28
VI 0ne TORE, s e v st snia ey’ 26.7 Diameter of base, inches............. 5.975
Without nosefuze . .....cvvs i 23.225 Distance base to band, inches........... 1.00
Diameter of base, inches............. 5.975 Width of band, imches. . ... iveudvanai 2.50
Distance base to band, inches........... 1.0 Diameter at bourrelet, inches......... 5.985
Width of band, inches., . ............... 2.50 Type of filling. . Black powder ejection charge
Diameter at bourrelet, inches. ........ 5.985 Weight of filling, ounces. ............... 2.5
Filling ...... Expelling charge iz black pow- Weight of loaded projectile, pounds. .. .110.0
der; flare, magnesium. CRTETIREE RN .. oo oo mn asionin son o sm s m e Mk 4
Weight of loaded projectile, pounds. .. .. 105 % s o R oo S S Mk 13, all Mods
LB by g BT e SR Mk 4 TR o oo Btudwin i Nose—Mk 25 (M.T.F.)
R s i s e Mk 13 and all Mods The Iluminating Contents Mk 4 Mod 6 are
Fuzes used in this projectile.
Nose..... Mk 18 Mods 2, 3, and 4 :
Mk 50 and all Mods b-inch Target Mk 36 Mods |, 2, and 3
Mk 63 Mod 0 TRV TTF, M R T e o e o 6" /47 (case)
This projectile was made to provide an illum- Over-all length, inches.................. 27
inating projectile similar in ballistic traits to - Diameter of base, inches............. 5.985
the 6” H.C. Projectile Mk 34. Distance base to band, inches........... 1.0
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Widthof band, inches.................. 2.0 RERCRE: oy ail e s e T s Mk 5 Mod 1
Diameter at bourrelet, inches......... 5,985 This projectile has no spotting dye loaded in
Weight of loaded projectile, pounds. .. .. 130 the windshield.

Cartridge Case .....coccvvanencennans Mk 4 The different modifications are to distinguish
I 20y Bus - R S Mk 13 and all Mods between manufacturers.

Figure 51. &-inch Target Mk 37 Mod 1

&-inch Target Mk 37 Mod | and the 6-inch Mk 36 target round is that the
The only difference between this projectile Mk 37 has provision for a spotting dve load.

Part | — Chapter | — Section &

7-INCH PROJECTILES

M g WK 2 W, 1

7-inch A.P. Mk 6 Mod | (Obsolete)

Gune need . . .ccwue v anmnmns cenvet /45
Over-all length, inches
With cap & Windshield............. 23.64
Without cap & windshield.......... 19.79
Diameter of base, inches.............. 6.94
Distance base to band, inches. ...........1.0
Width of band, inches................ 2.33
; Diameter at bourrelet, inches..........6.99
i 151 T R S S et Explosive D
R Weight of filling, pounds............... 4.31
i A Weight of loaded projectile, pounds. .. .. 165
i Charge /weight ratio. ...............2.61%
5 o PRMSE e b s Mk 15 Mod 1
i _ %: b T ST Ts Integral in fuze; Mk 5
T '-..-?é: Fuzes
' Base....... Mk 2 Mod 2 (B.LLF.)
%z Mk 9 (B.LF.)

Mk 21 Mods 0 and 1 (B.D.F.)
Figure 52. T7-inch A.P. Mks é, 10, and 12 The 7” /45 gun is obsolete. This is an old type
projectile, without windshield, which is not in

Common use,
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7-inch A.P. Mk 10 Mod 2 (Obsclete)

Gunsusedin .......vovenennnnnnnens T /45
Over-all length, inches............... 23.73
Diameter of base, inches..............6.0
Distance base to band, inch.............1.0
Width of band, inches................2.538
Diameter at bourrelet, inches.......... 6.99
Fllling - ouspeaiim baaaiiss Explosive D
Weight of filling, pounds.............. 4.31

Weight of loaded projectile, pounds. ....165
Charge/weight ratio ...............2.61%

I EIRRE o i i i e Mk 15 Mod 1
by RS Integral in fuze; Mk 5
Fuzes
Bage....... Mk 2 Mod 2 (B.LF.)
Mk 9 (B.LLF.)

Mk 21 Mods 0 and 1 (B.D.F.)

7-inch A.P. Mk 12 Mods | and 2 (Obsclete)

GInE MBad I .o suiniianessnnnnss e T /45
Over-all length, inches............... 23.68
Diameter of base, inches. . ... .......... 6.94
Distance base to band, inches...........L0
Width of band, inches................ 2.33
Diameter at bourrelet, inches. ...... .. .B.985
51|10 e e L e NP Explosive D
Weight of filling, pounds......... Mk 1—4.0
Mk 2—3.5
Weight of loaded projectile, pounds. ....165
PRARIEE i s oo e e el Mk 15 Mod 1
Tracer..............Integral in fuze; Mk 5
Fuzes
Base....... Mk 2 Mod 2 (B.LLF.)
Mk 9 (B.L.F.)

Mk 21 Mods 0 and 1 (B.D.F.)

7-inch Field Mk 13 Mods | and 2 [Obsolete)

sy el EI. vy v e e e e 7" /45
Over-all length, inches

With noge fuze .................. 29.58

Without nose fuze.................. 28.0
Diameter of base, inches.............. 6.94
Distance base to band, inches........... 1.0
Width of band, inches................ 2.33
Diameter at bourrelet, inches......... 6.985
BRI . oo s mopnme s ey e e Cast TNT
Weight of filling, pounds............... 24

Weight of loaded projectile, pounds.....152

Charge/weight ratio ........00000t. 15.1%

BRI o v o o i S Mk 15 Mod 1

FUuzes. ..... 00 Nose—Mk 7 Mod 1 (P.D.F.)
7-inch Bombardment Mk 14 Mod 2
[Obsolete)

Guns vused M. ....o0isvsnsinnrsisasss 7" /45

Over-all length, inches

With nosefuze....................2884
Withont nose fuze. . ... .cvvvrvevinss 24,80
Diameter of base, inches.............. 6.94
Distance base to band, inches........... 1.0
Width of band, inches.................2.33

Diameter at bourrelet, inches.........6.985

PG i i v s e e S B Cast TNT
Weight of filling, pounds............... 24
Weight of loaded projectile, pounds. .. .153.8
Charge/weight ratio................15.6%
PETRE i s waaain san awaiin s Mk 15 Mod 1
o by 110 e R e R AT Mk 9
Fuzes

17T AR S S bt Mk 7 Mod 1 (P.D.F.)

=T R RS G Mk 3 Mod 2

Mk 28 Mods (0 and 1

The bombardment projectile’s shape is similar

to that of the field projectile.

Figure 53. 7=inch Field Mk 13 Mods 1 and 2
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8-INCH PROJECTILES

Figure 54. 8-inch A.P. Mk 19 Mods 1—6

8-inch A.P. Mk 19 Mods |—&

Figure 55. 8-inch A.P. Mk 21 Mods 1—5

8-inch A.P. Mk 21 Mods |—5

B TR 5 ) Y B . R UV 8" /55 BT T T T e e T R, 8" /55
Over-all length, inches Over-all length, inches

With cap and windshield............ 36.0 With cap and windshield............36.0

Without cap and windshield......... 19.4 Without cap and windshield......... 24.5
Diameter of base, inches............. 7977 Diameter of base, inches............. 7.977
Distance base to band, inches.......... 2.56 Distance base to band, inches. ... ....... 2.56
Width of band, inches................ 3.30 Width of band, inches. . ............... 3.30
Diameter at bourrelet, inches......... 7.977 Diameter at bourrelet, inches......... 7.977
T o s R ey e s Explosive D FHERE .« oo o0 00m 0000 pinsn s e o 5ammon s Explosive D
Weight of filling, pounds.............. 3.64 Weight of filling, pounds.............. 5.03
Weight of loaded projectile, pounds. . ... 260 Weight of loaded projectile, pounds. .. .. 335
Charge/weight ratio ................ 1.4% Charge/weight ratio................. 1.5%
IPEAMEE 5o oo A e e B s Mk 15 Mod 1 o 0012 o R S RN TP e Mk 15 Mod 1
LRI < e sain i R e s Mk 5 T R A G A R e T g L Mk 5
Fuzes Fuzes

BRI o R Mk 21 Mod 0 and 1 BORe . i vodiiataan s Mk 21 Mods 0 and 1

Mk 23 Mod 0 Mk 23 Mod 0

Base Fuze Mk 21 is preferred. Mk 23 to be

Base Fuze Mk 21 is preferred. Mk 23 to be

used only when Mk 21 is not available. used only when Mk 21 is not available.
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Figure 56. 8-inch Special Common Mk 17 Mods 1—4

8-inch Special Common Mk 17 Mods |—4

Ol el I S i e e e 8" /55
Over-all length, inches................ 36.0
Diameter of base, inches............. T977
Distance base to band, inches.......... 2.56
Width of band, inches................ 3.30
Diameter at bourrelet, inches.........7.977
BIIRG oo i e s e e Explosive D
Weight of filling, pounds............ 10.38
Weight of loaded projectile, pounds. .. .. 260
Charge/weight ratio. ............... 3.99%
159 0 10e 7 s o NI s o V. JRERS Mk 15 Mod 1
b g L 1% GO, . el I Mk 5
Fuzes

B . o uinnin gom b aim s Mk 21 Mods 0 and 1

Mk 23 Mod 0

The Base Fuze Mk 21 is preferable for this
projectile. Several have also been fuzed with the
Base Fuze Mk 28 on account of a lack of suffi-
cient H.C. projectiles.

8-inch Common Mk 14 Mod |

Bl G AN SRR, L 8" /55
Over-all length, inches
With cap and windshield............ 56.0
Without cap and windshield......... 26.19
Diameter of base, inches............. 7.977

:.::‘\;‘
/
S
S
%
=

7

T,
il

e
&

i

Figure 57. 8-inch Common Mk 14 Mod 1

Distance base to band, inches........ .. 2.56
Width of band, inches................ 3.30
Diameter at bourrelet, inches. . ........ 7977
BN s v wiis iminhe sk B Explosive D
Weight of filling, pounds............. 10.91
Weight of loaded projectile, pounds. . ... 260
Charge/weight ratio ... cocviivans 4.4%
PRIGE o i s S Y Mk 15 Mod 1
R o e S R R AR R Mk 5
Fuzes

2 T R S VTR, D Mk 21 Mods 0 and 1

Mk 23 Mod 0
The Base Fuze Mk 23 is used only when the

Mk 21 is not available,

8-inch Common Mk 15 Med |

GUTE Tl 10 o Gl i o i ns s b 8” /55
Over-all length, inches

With cap and windshield............. 36.0

Without cap and windshield......... 26.19
Diameter of base, inches............. 7.977
Distance base to band, inches.......... 2.56
Width of band, inches................ 3.30
Diameter at bourrelet, inches......... T7.977
DG i s s it i Explosive D
Weight of filling, pounds............. 11.46
Weight of loaded projectile, pounds. . ... 260
Charge/weight ratio ................ 4.4%
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3 |1 151 g Rt 0 e M e Mk 15 Mod 1 Nose..... Mk 18 Mods 2, 3, and 4 (M.T.F.)
P RCAE s e e e T T Mk 5 Mk 50 Mods 0-3 (M.T.F.)
Fuzes : Mk 29 Mods 1, 2, and 3 (P.D.F.)
BRBRO S ot e Mk 21 Mods 0 and 1 Mk 63 Mods 0 (M.T.F.)
Mk 23 Mod 0 Auxiliary Detonating Fuze
The Base Fuze Mk 23 is used only when the Mk 17 and all Mods
Mk 21 is not available. Mk 46 Mod O
Mk 85 Mod 0
8-inch H.C. Mk 24 Mods |—5 Mk 54 Mod 0 and 1
LB TVE T T T R R SRS 8"/55 Mk 55 Mod 0
Ovwver-all length, inches Base Fuze Mk 48 {and Mods) is the current
With nose fuze.................... 34.56 and preferred assembly for this projectile;
Without nose fuze................. 31.08 however, the Base Fuzes Mk 39 or Mk 28 may
Diameter of base, inches. ............. 1.9TT be used.
Distance base to band, inches.......... 2.56 The Auxiliary Detonating Fuze Mk 55 is the
Width of band, inches. ................ 3.50 preferred assembly in this projectile.
Diameter at bourrelet, inches......... T.977
B o T s e e e Explosive D
Weight of filling, pounds............ 21.34
Weight of loaded projectile, pounds. . ... 260
Charge/weight ratio ............... 8.21%
EEPAEIE | o aiis i v o Mk 15 Mod 1
by T Ty e Mk 5 Mod 1
Fuzes
Base..... Mk 28 and all Mods

Mk 39 Mods 0 and 1
Mk 48 Mods 0 and 1

e
e
%‘Eﬁ'ﬂ'ﬂ.—;._—,‘.’-ﬂ'
T =
e

.-
e
;:F"E-::E

e S——
e
=

Figure 58. 8-inch H.C. Mk 24 Mods 1—5 Figure 59. 8-inch H.C. Mk 25 Mod 1
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8-inch H.C. Mk 25 Mead | Weight of loaded projectile, pounds. . .. .260
. "o Charge/weight ratio ..................8%
Guns used R R PR TR EPERL PR 8" /55 Primer (bag gun).............Mk15Mod 1
Over-all length, inches %
: Cartridge o . . . cocisciiaivivivins Mk1
With nosefuze................... 34.605 ’
F PHIOeT i i S e Mk 35
Without nose fuze.................3113 Tracer _ Mk &
Diameter of base, inches.............. 7.977 7 HiAE I N Tl
Distance base to band, inches...........2.0 Base................Mk21 Mods 0 and 1
Width of band, inches. ................3.30 Mk 23 Mod 0
Diameter at bourrelet, inches......... T7.977 The Base Fuze Mk 21 is preferred.
Filling ...... G R e Explosive D This projectile is designed so that it may be
Weight of filling, pounds............. 21.87 manufactured by forging from the base end.

Part | — Chapter | — Section 8

12-INCH PROJECTILES

12-inch A.P. Mk |5 Mod & Weight of filling, pounds.............. 25.0
Gomgmeed: in: oo onoisses i 127 /50 Weight of loaded projectile, pounds. . ... 870
Over-all length, inches............... 42,00 Chftl'g‘e,.l"wmght e 2.87%
Diameter of base, inches.............. 11.94 Primer .............ooounns Mk 15 Mod 1
Distance base to band, inches. . ......... 1.00 Tracer .........coviiiiinniiaian Mk 5
Width of band, inches........... ere 4,00 Fuzes.......... Base—Mk 21 Mods 0 and 1
Diameter at bourrelet, inches. ....... 11.977 This is an old type projectile, without wind-
BHUOEE & vivowcaii oo o iy Explosive D ghield, which is not in common use.

Figure 60. 12=inch A.P. Mk 15 Mod 6 Figure 61, 12-inch A.P. Mk 18 Mod 1
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|2-inch A.P. Mk 18 Mod |

Guns uged in.....o0veveeniiinnnas 12" /50
Ovwer-all length, inches

With cap and windshield........... 54.00

Without cap and windshield. ........38.39
Diameter of base, inches............ 11.977
Distance base to band, inches......... 3.10
Width of band, inches................. 4.0
Diameter at bourrelet, inches........ 11.977
Filling ....ccvevevanenarsvsns Explosive D
Weight of filling, pounds. ............. 17.4

s st

Figure 62.

12-inch H.C. Mk 16 Mods | and 2, and Mk 21

Guns used M- i cii s e 12" /50
Over-all length, inches
With nose fuze ...ovoveevsssrsasas 43.76
Without nose fuze................40.285
Diameter of base, inches............ 11977
Distance base to band, inches. .......... 1.0
Width of band, inches................. 4.0
Diameter at bourrelet, inches........ 11.977
Filling ....covviireinnnnnnnns Explosive D
Weight of filling, pounds. ............ pE.2D
Weight of loaded projectile, pounds. . ... T40
Charge/weight ratio ............... T.86%
Primer .....ccovvvunvnmnernes Mk 15 Mod 1
LHBLBY .. cvemniin inine s wm i s Mk 5Mod 1
Fuzes
Base...... Mk 28 “green stripe”
Mk 39 Mods 0 and 1
Mk 48 Mods 0 and 1
Nose..... Mk29 Mods 1, 2, and 3 (P.D.F.)

Mk 42 Mod 0 (M.T.F)

Mk 62 Mod 0 (M.T.F.
Auxiliary Detonating Fuze

Mk 17 Mod 8 “green stripe”

Mk 35 Mod 0

Mk 55 Mod 0

OP 1664
Weight of loaded projectile, pounds. .. .1,140
Charge/weight ratio................ 1.52%
o - | Mk 15 Mod 1
LRACEE o e e R R e Mk 5
PWEES si i Base—Mk 21 Mod 0 and 1

The windshield is threaded to the A.P. cap
and held in place by five equally spaced notches
which are staked. The A.P. eap weighs 110.98
pounds and is soldered to the nose. In addition
to the solder, the cap is also secured by seven
crimp caps equally spaced on the periphery of
the nose.

L
=

¥
o

te

e

T12=inch H.C. Mk 16 Mods 1 and 2

Booster Mk 5, or a special 0.53-
pound pressed TNT booster, is
also used under the auxiliary
detonating fuze

The 12-inch H.C. Projectile is merely a re-
designation of the Mk 16.

The Base Fuze Mk 39 replaces the original
“oreen stripe” Base Fuze Mk 28; the Auxiliary
Detonating Fuze MK 35 replaces the original
special “green stripe'" Mk 17 Mod B. These fuzes
are now being replaced by the Base Fuze Mk 48
and the Auxiliary Detonating Fuze Mk 55.

The Nose Fuze Mk 62 is the preferred nose
time fuze.

12-inch H.C. Mk 17 Mods | and 2, and Mk 22

Gunsusedin............c000......127/00
Over-all length, inches

With nose TaZe. - il i fvivina .54.0

Without nose fuze................. 50.18
Diameter of base, inches. . ........... 11.977
Distance base to band, inches........... a.1
Width of band, inches. . ................4.0
Diameter at bourrelet, inches. . ...... 11.977
Filling .....vvvevvncnciaaes...Explogive D
Weight of filling, pounds.............79.44
Weight of loaded projectile, pounds. ..... 940
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Charge/weight ratio ............... 8.45%
PRI e i i v s s e e Mk 15 Mod 1
Tracer ......oveecvnrnnennaenns Mk 5 Mod 1
Fuzes

Bagse......... Mk 28 “green stripe”

Mk 39 Mods 0 and 1
Mk 48 Mods 0 and 1

Noge......... Mk 29 and Mods 1, 2, and 3
(P.D.F.)
Mk 42 Mod 0 (M.T.F.)
Mk 62 Mod 0 (M.T.F.)
Steel Nose Plug
Auxiliary Detonating Fuze
Mk 17 Mod 8 “green stripe™
Mk 35 Mod 0
Mk 55 Mad 0

Mk 5 Booster, or special
0.53 pound pressed TNT
booster, is used under the
auxiliary detonating fuze.

The 12-inch H.S. Projectile Mk 22 is merely
a redesignation of the Mk 17.

The Base Fuze Mk 39 replaces the original
special “green stripe” Base Fuze Mk 28; the
Auxiliary Detonating Fuze Mk 35 replaces the
original special “green stripe” Mk 17 Mod 8,
These fuzes are now being replaced by the Base
Fuze Mk 48 and the Auxiliary Detonating Fuze
Mk B55.

The Mk 62 is the preferred nose time fuze.

The 12-inch H.C. Projectile Mk 17 Mod 2 dif-
fers from the Mk 17 Mod 1 in that its base plug
threads are 7.85" instead of 7.75".

Figure &3.

|2-inch Target Mk 19 Mod |

Guns ased im.........co000000 12" /50 Mk 8
Over-all length, inches. ................. 54
Diameter of base, inches............ 11.977
Distance base to band, inches. ..........2.0
Width of band, inches.................4.0

12—inch Target Mk 19 Mod 1

Diameter at hourrelet, inches. ....... 11.977
Weight of loaded projectile, pounds. .. .1,140
PEINBE . ¢ U sl R e Mk 15 Mod 1
Tracer (if loaded) . .......covvue.asn. Mk 5

There is no provision for a spotting dyve load
in the windshield of this projectile.

Part | — Chapter | — Section §
14-INCH PROJECTILES

I4-inch A.P. Mk 8 Mods 3, 7, 8, and 11
(Obsolete)

Ging: used I vovc s imnss s 14" /45
14" /50

Over-all length, inches............... 49.44
Without cap & windshield.......... 41.92
Diameter of base, inches............. 13.94
Distance base to band, inches. .......... 1.0

Width of band, inches. ................41.66
Diameter at bourrelet, inches........13.977
FRGE o sam mdmrn o v & Explosive D
Weight of filling, pounds. ............ 34.30
Weight of loaded projectiles, pounds. . .1,402
Charge/weight ratio................. 2.1%
2t g 11 o O R L Mk 15 Med 1
T R AR S bl b Mk 5
FUZEE ., iuawiis v i Base—Mk 21 Mods 0 and 1
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Figure 64.

A special adapter with 1.5-inch diameter out-
side threads is required to fit Base Fuzes Mk
21 in these projectiles.

1d—inch A.P. Mk 8 Mods 3,7, 8 and 11

The Mod 7 projectile may also be issued B.L.
& P. or B.L. & T. with adapter and Tracer
Mk 5 Mod 1 for target practice.

Figure &5,

|4-inch A.P. Mk 16 Mods 1—I11

LT T T ot 1 T 14" /45

14" /50
Over-all length, inches

With cap & windshield............56.00
Without cap & windshield..........36.72
Diameter of base, inches. ............ 13.977
Distance base to band, inches. ..........8.46
Width of band, inches. . ............... 4.66
Diameter at bourrelet, inches........13.977

14—inch A.P. Mk 16 Mods 1—11

| 1] 1) e P S Explosive D
Weight of filling, pounds.............22.90
Weight of loaded projectile, pounds. .. .1,500

Charge/weight ratio ................1.0%
Primer.......cocuiiuiuunn. ~...Mk 15 Mod 1
Tracer .....covvuvnunnnnnessnsaness.MkB
Fuzes........... Base—NMk 21 Mods 0 and 1

The Mod 11 has a slight change in the cap
design which moves the windshield threads
further forward on the projectile.

Figure &6.
I4-inch A.P. Mk 20 Mod |
Gunes used IN. .......ccvvrnn i nrnss 147 /45
Over-all length, inches. .............. 54.38
Diameter of base, inches. ............ 13.977
Distance base to band, inches..........3.46
Width of band, inches. ................ 4.66
Diameter at bourrelet, inches. ....... 13.977
MO i icain vms B e i Explosive D
Weight of filling, pounds............. 22.90

Td4—inch A.P. Mk 20 Mod 1

Weight of loaded projectile, pounds. .. .1,500

Charge/weight ratio ................ 1.5%
Primer......coiccenennen....Mk15Mod 1
i L T T T e Mk 5
Fozes........... Base—NMk 21 Mods 0 and 1

This projectile is used only on the battleships
New York and Texas. It is the same as the
Mk 16 Mod 8, except for a shortened wind-
shield.
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Figure 67.

14=inch H.C. Mk 19 Mods 1—&

and Mod 22

I4-inch H.C. Mk 19 Mods |—& and Mk 22

Gunes pged . ... 147 /45
147 /50

Over-all length, inches

Withnogse fuge. .o cccovnvsivvnnnnnss 56.0

Without nogse fuze. ................ 52.18
Diameter of base,inches. ... ......... 13.977
Distance base to band, inches. ......... 3.46
Width of band, inches. ................ 4.66
Diameter at bourrelet, inches. .. .. ... 13.977
Filling ......cocivievannnnnns Explogive D
Weight of filling, pounds............104.21
Weight of loaded projectile, pounds. .. .1,275
Charge/weight ratio. ............... 8.01%
Iy s o R P R Mk 15 Mod 1
RHCRY . & s s SR RS Mk 5 Mod 1
Fuzes

Base......Mk 28 “green stripe"

Mk 39 Mods 0 and 1

Mk 48 Mods 0 and 1
.Mk29Mods1,2,and 3 (P.D.F.)

Mk 42 Mod 0 (M.T.F.)

Mk 62 Mod 0 (M.T.F.)

Steel Nose Plug

Auxiliary Detonating Fuze

Mk 17 Mod 8 “green stripe”

Mk 35 Mod 0

Mk 55 Mod 0

Booster Mk 5, or a special 0.53-
pound pressed TNT hooster,
will be used under the auxili-
ary detonating fuze.

The Base Fuze Mk 39 replaces the original
special “green stripe” Base Fuze Mk 28; the
Auxiliary Detonating Fuze Mk 35 replaces the
original special “green stripe” Mk 17 Mod 8.
These fuzes are now being replaced by the
Base Fuze Mk 48 and the Auxiliary Detonating
Fuze Mk 55.

The Mk 62 is the preferred nose time fuze.

Projectile Mk 19 Mod 1 only is suitable for
use in 14"/45 guns on the battleships New
York and Texas.

The 14-inch H.C. Projectile Mk 22 is similar
in its dimensions to the Mk 19, except that the
rotating band on the Mk 22 is only 2.25 inches
from the base,

Figure 68.
14-inch Bombardment Mk 9
Guns used in.............cco0vun... 14" /45
14" /50
Over-all length, inches. ............... 56.0

Diameter of base, inches, .............

TATETS iR

1d=inch Bombordment Mk 9

Distance base to band, inches........... 1.0
Width of band, inches................ 4.66
Diameter at bourrelet, inches........ 13.977
2 ey s . Explosive D
Weight of filling, pounds. ... ... .ccv0uass 105

Weight of loaded projeetile, pounds. .. .1,410
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Charge/weight ratio.......... IR 7.44% PUBOE . o mvin wiis Base—Mk 28 and all Mods
CartridgeCase . ........c.o0ivvuass B ;
PR vt e Mi 14 Mog1  The Base Fuze Mk 28 replaces the previously
WEHEEE . q niowim moninoom s s Mk 5, Mk 5 Mod 1 used Base Fuze Mk 3 Mod 2 with integral tracer.

Figure £9.

I4-inch Target Mk 17 Mods |—3 and Mk 18
Mod |

ER N ) R e S e St e e e 14" /45

14" /50
Over-all length, inches................. 56
Diameter of base, inches. ........... 13.977
Distance base to band, inches......... 2.26
Width of band, inches................ 4.66
Diameter at bourrelet, inches........138.977
Weight of loaded projectile, pounds. .. .1,500
PIIEY . i wwnaina sis siii vasin Mk 15 Mod 1
Tracer (if loaded)......covivivianans Mk 5

There is no spotting dye load in the Mk 17
windshield.

The 14-inch Target Projectile Mk 18 Mod 1

14—inch Target Mks 17 and 18

has essentially the same dimensions, plus a
spotting dve load.

|4-inch Target Mk 21 Mod |

LTV N D e e L e 14" /45
Over-all length, inches. .............. 54.38
Diameter of base, inches. ............ 13.977
Distance base to band, inches..........2.25
Width of band, inches. ............... 4.66
Diameter at bourrelet, inches. ... ... .. 13.977
Weight of loaded projectile, pounds. .. .1,500
LIV . oo s W m aad a Mk 15 Mod 1
EREBE . i s a st o i B AT A Mk 5

This target projectile was made to match the
14-inch A.P. Projectile Mk 20 for the U.S.S.

Arkansas and Texas guns.

Part | — Chapter | — Section 10

16-INCH PROJECTILES

| 6-inch A.P. Mk 3 Mods 2—5 (Obsolete)

Guna ngedin.............0000.....18"/45
Over-all length, inches 56.5

Figure 70.

- :W - s i . :
o S A T

16—inch A.P. Mk 3 Mods 2—5

Diameter of base, inches. ............. 15.94
Distance base to band, inches.......... 3.03
Width of band, inches. ................ 5.30

e
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Diameter at bourrelet, inches. .......15.977
DENRRIRRRE o v o g N e B SR Explosive D
Weight of filling, pounds.............. 57.5
Weight of loaded projectile, pounds. .. .2,110
Charge/weight ratio................ 2.74%
EARRDRE S s o ST S S s Mk 15 Mod 1
TXRBEE . o v i RN D e b Mk 5
| o] R Base—Mk 21 Mods 0 and 1

This projectile was originally issued without
windshield, but has since been modified.

The 16-inch A.P. Projectile Mk 3 Mod 2 has
been declared unserviceable until caps and wind-
shields have been modified.

Mods 2 and 3 may be blind loaded and plugged
or tracered with the Tracer Mk 5 Mod 1 for
target practice.

Figure 71. 16-inch A.P. Mk 5 Mods 1—5

16-inch A.P. Mk 5 Mods |—é

GORE BBO B v o s Ve a S 16" /45
Over-all length, inches

With cap & windshield.............. 64.0

Without cap & windshield......... 43.387
Diameter of base, inches. ............ 15.977
Distance base to band, inches. .......... 4.03
Width of band, inches. .... AP L Y 5.32
Diameter at bourrelet, inches........ 15.977

U i it i an s s Aw s w v Explosive D
Weight of filling, pounds......... .... 34.0
Weight of loaded projectile, pounds. .. .2,240
Charge/weight ratio ................ 1.6%
a1 LR P —— Mk 15 Mod 1
N o b mm R S S R Mk 5
Fuzes........... Base—Mk 21 Mods 0 and 1

The 16-inch A.P. Projectile Mk 5 Mod 6 is a
modified Mk 12 (designed for Army use) with
a special base-plug adapter.

Figure 72. 16—inch A.P. Mk 8 Mods 1—8

|6-inch A.P. Mk 8 Mods |—8

TR B D SRR R P SR 16" /45
16" /50

Over-all length, inches
With cap & windshield.............. 72.0
Without cap & windshield. ........... 51.6
Diameter of base, inches............. 15.977
Distance base to band, inches.......... 4.03
Width of band, inches................. 5.32
Diameter at bourrelet, inches........ 15.977

g L A R SR e R B Explosive D
Weight of filling, pounds. ............. 40.90
Weight of loaded projectile, pounds. .. .2,700
Charge/weight ratio ................1.0%
PERIRE . 5o S v am v o Mk 15 Mod 1
Ay (o SPMCTIE TN AR Tt S Mk 5
1} DO S e Base—Mk 21 Mods 0 and 1

The Mod 8 has a heavier cap, blunter nose,
and more hardness, from greater heat treat-
ment than the earlier Mods.
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Figure 73. 16-inch H.C. Mk 13 Mods 0—& and Mk 14

I6-inch H.C. Mk 13 Mods 0—&6 and Mk 14

BT 1 s | Y S N 16" /45
16" /50

Over-all length, inches

Withnosefuze..........c.civun... 64.0

Without nose fuze................. 60.18
Diameter of base, inches, ........... 15.977
Distance base to band, inches.......... 4.03
Width of band, inches. ................ 532
Diameter at bourrelet, inches........ 15.977
Filling . .....ciiiiiieririnnnns Explosive D
Weight of filling, pounds............. 153.6
Weight of loaded projectile, pounds. .. .1,900
Charge/weight ratio ............... 8.08%
IR IETRTEIIE o . M A NN Mk 15 Mod 1
b ..Mk 5 Mod 1
Fuzes

Base......Mk 28 “green stripe”

Mk 39 Mods 0 and 1

Mk 48 Mods O and 1
Nose...... Mk 29 Mods 1, 2, and 8 (P.D.F.)

Mk 42 Mod 0 (M.T.F.)

Mk 62 Mod 0 (M.T.F.)

Steel Nose Plug

Auxiliary Detonating Fuze

Mk 17 Mod 8 “green stripe”

Mk 35 Mod 0

Mk 55 Mod O

Booster Mk 5, or a special 0.53-
pounds pressed TNT booster,
will be used under the auxili-
arv detonating fuze.

This projectile is normally issued with an
A.P. nose plug.

The 16-inch H.C. Projectile Mk 13 Mod 1 was
originally issued as the 16" Ex-1.

The Base Fuze Mk 39 replaces the original
special “green stripe” Base Fuze Mk 28; the
Auxiliary Detonating Fuze Mk 35 replaces the
original special “green stripe” Mk 17 Mod 8.
These fuzes are now being replaced by the Base
Fuze Mk 48 and the Auxiliary Detonating Fuze
Mk 55.

The Mk 14 is simply a different designation
to indicate a different manufacturer.
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20—-mm PROJECTILES

| 6-inch Target Mk 6 Mod | and Mk 7 Mod 0

ETEL R [T P R SRR 16" /45

Mks 6 and 8
Over-all length, inches. ................. 64
Diameter of base, inches. ............ 15.977
Distance base to band, inches. .......... 2.5
Diameter at bourrelet, inches. ... ... .. 15.977
Weight of loaded projectile, pounds. .. .2,240
PRI ciain o o vese..Mk 15 Mod 1
T TR o e e i e o P g e s Mk 5

Mk 6 has no spotting dye; Mk T does. These
target projectiles are designed to use the same
ballistic as the 16-inch A.P. Projectile Mk 5.

16-inch Target Mk 9 Mods | and 2, and
Mk 10 Mod 0

Gunsusedin............ 16 /45 Mk 6 Mod 1

16" /50 Mk T Mod 0
Over-all length, inches. ... ............. 72
Diameter of base, inches. ... ......... 15.977
Distance base to band, inches. .......... 2.5
Diameter at bourrelet, inches........ 15.977
Weight of loaded projectile, pounds. .. .2,700
PEIBRE ;& is st ians e S as i Mk 15 Mod 1
B N e e e e e e Mk 5

Mods 1 and 2 of the 16-inch Target Projectile
Mk 9 are physically the same. Different Mods

Figure 74. 16-inch Target Mk 3 and Mk 10

distinguish products of different contractors.
The Mk 9's have no spotting dye.

Mk 10 is exactly like the Mk 9, except that

it contains a spotting load.

These target shells match the 16-inch A.P.

Projectile Mk 8 in ballistic traits.

Part | — Chapter | — Section 11

20-mm PROJECTILES

20-mm A.A. H.E., H.E-l., and B.L. & P. Mk 3
Mods |—b&4

Over-all length, inches

With noge FUBS. . . ..o v i 3.275

Without noge fuze................. 2,625
Diameter of base, inch................0.74
Distance base to band, inch...........0.374
Width of band, inch................... 0.16
Diameter at bourrelet, inch............ 0.78
Filling

HE.:.........0.0243 Ib. tetryl or pentolite

HE-L:....... 0.0072 1b. incendiary mix;

(L0171 1b. tetryl or pentolite

Weight of loaded projectile, pound. .. .0.2714

Charge/weight ratio. ................ 8.9%
Cartridge Case....... .H.E.: Mk 2
HE-L: Mk2 3, 0rd
Sy 1) o e H.E.: Mk 30
HE.-I.: Mk 30 or 31
PUmes i viiiva s Nose—Mk 26 Mods 0 and 1

The explosive filling of the H.E. projectile is

press-loaded in three equal increments. The
H.E.-I. projectile is similarly loaded, but the
first inerement consists of an incendiary mix-
ture, the other two of H.E., either tetryl or
pentolite.
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MKT
(OERLIKON]

NOTE EXTRACTOR
LIF S5IZE

w o -

M 986
(HISPANO-SUIZA)

MK 3 HE ' MK 3 HE-I MK 487 HE-T
Figure 75 (Part 1). 20-mm Projectiles

This round is also issued B.L. & P., with an e B B o s Dark gray green

inert filler and a dummy nose cap. The many modification numbers are to dis-
tinguish between products from different con-
Identification—marking and painting tracts.
e Lalor 20-mm A.A. HE-T. and B.L. & T. Mk 4
N R 17 [ et White

R (Pandulite): s vos Yellow Mods 1—28 and Mk 7

HE.-L (Tetryl).......... Red {May have Dark Ignition tracers.)

H.E.-1. (Pentolite) .......Light pink Over-all length, inches............... 3.025
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MKS AP-T MK | HE-I MKIBALL MT75 AP-T

M75 APT M96 INCENDIARY M9T HE-I M 99 PRACTICE
Figure 75 (Part 2). 20-mm Projectiles, continued

Without nose fuze................. 2.525 Weight of loaded projectile, pound. .. .0.2621
Diameter of base, inch................ 0.74 Cartridge Caze ....... ... .. .ic0ia.in Mk 2
Distance base to band, inches......... 0.397 PRI - i e e R S SR Mk 30
Width of band, inch.................. 0.16 PERRRE. o i i e W e A s Integral
Diameter at bourrelet, inch............ 0.78 Fuzes
WAHENIE  oormz v aneeiil Tetryl or Pentolite MO8t sprsaages Projectile Mk 4—
Weight of filling, pounds Mk 26 Mods 0 or 2

H.E.: 0.01 lb. Projectile Mk 7T—

Tracer: 0.0173 Ib, Mk 26 Mods D or 1
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Length of tracer cavity, inches........ 1107

Diameter of tracer cavity, inches......0.51

To eliminate the blinding flash characteristic
of standard 20-mm tracers fired at night, a spe-
cial Dark Ignition tracer has been developed
which does not light up until about 100 yvards
from the gun muzzle. Rounds are designated
“H.E-~T.-D.1." Over-all burning time of this
trace is four seconds; during the “dark” period
there is a faint streaking in the projectile’s
path.

The Mk 4 and Mk 7 rounds are identical ex-
cept for the dimensions of the tracer cavity,
which is slightly greater in diameter and length
in the Mk 4 than in the Mk 7. This somewhat
reduces the tracer filling of the Mk 7.

The Mk 7 round is also issued B.L. & T. with
an inert filler in the H.E. cavity and a dummy
nose plug. The tracer cavity contains the stand-
ard tracer mixture.

The burster charge of the 20-mm is more
sensitive than the usual projectile burster
charge. Accordingly, greater caution should be
observed in handling.

The tracer element in these projectiles is
loaded in two increments. First increment is the
tracer composition, which is pressed in the
after compartment by hydraulic pressure; the
second increment is the “starter” mixture,
which is pressed in on top of the tracer com-
position and is more sensitive than the latter.
When the projectile is fired, the heat from
the propellent charge ignites the starter which,
in turn, sets off the tracer composition.

Identification—marking and painting

TYPE CoLOR
*H.E.-T. (Tetryl) .. Light gray
*H.E.-T. (Pentolite). Blue
BL &T. ..ivivie. Dark gray green, with

L4-inch vellow band

20-mm A.P-T. Mk 9

Over-all length, inches
With cap & windshield............. 3.051
Without cap & windshield.......... 2.449

*When assembled with Dark Ignition tracers, a Y-

inch bright red band will be painted around the projec-
tile midway between the bourrelet and the rotating band.

OP 1664
Diameter of base, inch...............0.T42
Distance base to band, inch...........0315
Widthofband. ineh. .. ... vincnnnn. 0.154
Diameter at bourrelet, inch........... 0.784
Weight of loaded projectile, pound. .. .0.2686
Cartridge Case. ........oonvuss Mks 3 and 4
Primer. ..o vveverenensnnnnnnenssnss Mk 31
PraCer ....c.cccrerenserrnnsnnnns Integral

20-mm A/C A.P-T. M35 (New Series)
Owver-all length, inches

With cap & windshield.............. 2.27

Without cap & windshield............ 2.40
Diameter of base, inch. ............... 0.76
Distance base to band, inch............ 0.39
Width of band, inch.................0203
Diameter at bourrelet, inch............ 0.7T8
Weight of loaded projectile, pound. .. ... 0.29
Cartridee Cang . ... ..o vavavisssiss M21A1
L by R S e B R R I M36A1
PRRAGAE & o i e S S s w e et Integral

The tracer is red in color and burns for a
period of about 2.25 seconds, equivalent to a
range of about 1,400 yards. This round is super-
seding the A.P.-T. M75 round of the Old Series.

20-mm A/C Incendiary M%6 [New Series)
Over-all length, inches

VIR MDBE BB w5 v amim i s v w0 3.245

Without nosecap. ... .....covuvnn. 2.30
Diameter of base, inch. ............... 0.76
Distance base to band, inch............0.39
Width of band, inch. ................. 0.203
Diameter at bourrelet, inch............ 0.78
Filling.................Incendiary Mixture
Weight of filling, pound.............. 0.020
Weight of loaded projectile, pound. .. ... 0.27
Cartridge Case. ....ccvorraersisan M21A1
PEIAE: sy i s b s S el M36A1

The incendiary mixture fills both the nose cap
and the projectile body. No fuze is required,
since the functioning is initiated by impact of
the nose with the target.

20-mm A/C H.E-l. M7 (New Series)

Over-all length, inches

Withnose fuze. ....coovvvvevvvoross 3.28
Without nose fuze. . ................2.44
Diameter of base, inch. ............... 0.76
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Distance base to band, inch............039
Widthof band,inch. .... ... vviann 0.203
Diameter at bourrelet, inch............ 0.78
Filling...........Tetryl and Incendiary Mix
Weight of filling, pound..............0.017
Weight of loaded projectile, pound. .. ... 0.29
Cartridge CaBe . . vvvsvenrncvsnsesrs M21A1
Primer ........ccveeeeceaasaannns M36A1
FUZeS . vvevrnvncrorossnannnnns Nose—MT75

This round is superseding the H.E-I1. Mk 1
round of the Old Series.

20-mm A/C Practice M99 (New Series)

Over-all length, inches

WIHEH DOSE CAP. « s v b vnin s smimn s sss oBail

Without nogseeap.....cccvvvvvasrasa 2.30
Diameter of base, inch. ............... 0.76
Distance base to band, inch............ 0.39
Widthof band, inch.......ccvavearnns 0.203
Diameter at bourrelet, inch............0.78
Filing . ...vooivvenmernncecanssnanss .None
Weight of loaded projectile, pound......0.29
Cartridge Case .. ... ...cvvuvunnns M21A1
PriMNer . ..oo0escssiones e M36A1

This round is superseding the Ball Mk 1 round
of the Old Series.

20-mm A/C H.E-l. Mk | [Old Series)

Over-all length, inches................3.22
Diameter of base, inch...............0.770
Distance base to band, inch............0.50
Width of band,inch.................. 0.203
Diameter at bourrelet, inch. .......... 0.784
Filling. ..........Tetryl and Incendiary Mix
Weight of filling, pound. ............. 0.025
Weight of loaded projectile, pound. ... .0.290
Cartridge Case . ......ocvvieoennans M21A1
PR o e P e s e .M36
L5 R eSS e No, 253 Mk 1

This round is to be superseded by the H.E.-I.
M97 round of the new ballistically matched

series. The H.E.-1. Mk 1 round is to be classified
unserviceable by Naval activities as soon as re-
placement allowances or stocks of the M97 round
are received.

20-mm A/C Ball Mk | [Old Series)

Over-all length, inches................ 3.51
Diameter of base, inch..........00vu 0.770
Distance base to band, inch............ 0.50
Width of band, in¢h. ................ 0.203
Diameter at bourrelet, inch........... 0.784
WO oo i i v P e T AT S i None
Weight of loaded projectile, pound. .. ... 0.28
Cartridge Case . ..........cccivivns M21A1
D ETTRVON ot i i s o A M36

This round is to be superseded by the prac-
tice round M99 of the new ballistically matched
series. The Ball Mk 1 round is to be classified
unzerviceable by Naval activities as soon as re-
placement allowances or stocks of the M97
round are received.

20-mm A/C A.P.-T. M75 [Old Series)

Over-all length, inches. . .............. 3.25
Diameter of base, inch............... 0.770
Distance base to band, inch............05
Width of band, inch.................0.208
Diameter at bourrelet, inch. ..........0.784
BOMRE i sn s i e s e 5 None
Weight of loaded projectile, pound. ... .0.370
Cartridge Case............cccuuuun M21A1
PR s s v s e M36
TFBBBT 0.0 v s e wr W Integral

The tracer is red in color and burns for about
four seconds, equivalent to a range of about
3,000 yards.

This round is to be superseded by the A.P.-T.
M95 round of the new ballistically matched
series, The A.P.-T. M75 round is to be classified
unserviceable by Naval activities as soon as re-
Macement allowances or stocks of the M95
round are received.
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40-mm PROJECTILES
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Figure 76. 40-mm Projectiles



40-mm PROJECTILES

40-mm A.A. H.E-l. (a) Mk | Mods |—24
and (b) Mk 2 Mods 1—35

{May have “Dark” or “Dark Ignition" tracer.)
Over-all length, inches
Withnosefuze . ......... v iinnannns 7.1

Without nose fuze..................02
Diameter of base, inches...............1.3
Distance base to band, inches. .....{(a) 1.675

(b) L.730
Width of band, inch...................06

Diameter at bourrelet, inches. .........1.57
Filling ...H.E.: Cast TNT
H.E.-I.: Cast TNT and Incendiary

PEITNRE . oo o aacnsses i Mk 21 Mods 2 and 3;
Mk 22 Mods 0 and 1

Tracer.......coiiiiiinnnnnas Mk 10, Mk 11

Fuzes.......... Nose—Mk 27 Mods 0 and 1

See Tracer Mk 11 for “Dark” and “Dark Ig-
nition” developments,

The Mk 1 and the Mk 2 projectiles are hoth
loaded H.E. in three increments. The Mk 2 may
also be loaded H.E.-I. with the central incre-
ment an incendiary composition. The Mk 2
H.E.-I. round may be issued plugged instead of
tracered. Both projectile bodies may be issued
B.L. & P. or B.L. & T. for target practice or de-
icing.

Tracer Mk 10 has been declared unserviceable
and is being replaced by the Tracer Mk 11 in
all assemblies.

The 24 Mods of Mk 1 and the 35 Mods of Mk
2 are merely bookkeeping designations.

Identification—Marking and Painting

Weight of filling, pound. ......... (a) 0.148
{b) 0.150
Weight of loaded projectile, pounds. .. .1.985
Charge/weight ratio ................ 5.0%
Cartridge Case ........... Mkl Mk2 Mk3
CoLoR
TYPE Bopy BAND
1 ] 1 L)L R -1 Green .......Green ...
HE-T./SD. ....c.... Green .......White ...
HE/SD. ........... Green ....... Black ...
HE-L-T./S.D. ..... .Green ....... White ...
HE-L-P. ........... Green ....... Red .....
HE~-L/SD. ......... Green ....... Black ..
HE-I-T. ...........Green ....... White ...
with black
band
338 PR, T R T B Red .........White ...
Bl B B el Bomd v oifiiss Red . iuee
40-mm Mk 3

Except for some minor differences in dimen-
sions, the main difference between the Mk 3
projectile and the Mks 1 and 2 is that there
is no hole in the base of the Mk 3 for a tracer
or plug. Thiz design was developed when the
tactical need for non-trace ammunition arose;
but with the appearance of “Dark” tracers,
the Mk 3 projectile’s original purpose was elimi-
nated.

40-mm A.A. MBIAI AP, and A.P.-T.
Over-all length, inches. ............... 6.19

T1p REMARKS

.Green .......Plug in tracer

.+ . Green

RN £ " | (R, Non-luminous tracer

....Red

...Red ......... Plug in base

....Red .........Non-luminous tracer

....Red .........8.D. relay not loaded

R | [ R .. Dummy fuze

IR |7, Dummy fuze and plug in base
Diameter of base, inches.............. 1.55
Distanee base to band, inch...........0.803
Width of band, inch. ...........co..en 0.64
Diameter at bourrelet, inches. ..........L1L55
Weight of loaded projectile, pounds. ...1.96
Cartridge Case .......... Mki1l Mk2 Mk3
PEIOAE S v b h S v Mk 21, Mk 22
RO e s e o B s Integral
TR oo RarT e e e e e None

This projectile is an Army design manufac-
tured for the Navy to Naval specifications.

The A.P. round has a plug in the tracer cav-
ity; the A P.-T. has a red tracer.
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1.1-INCH PROJECTILES
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Figure 77. 1.1-inch Projectiles Mk 1 (right)
and Mk 2 (left)

i.l1-inch A.A. (a) Mk | Mods 0—128,
(b) Mk S.D.I

Over-all length, inches

Withnose fuze. .. cvovvnvvriinvms v 5.8
Without nose fuze. ......oocveeuvan 4.1
Diameter of base, inches. ............. 1.085
Distance base to band, inch. ........... 0.87
Widthof band,inch. .........covvaiiaens 1.0
Diameter at bourrelet, inches. ........ 1.095
IAMIRTRLE . oo s i Explosive D
Weight of filling, pound. .......... (a) 0.087
(b) 0.034

Weight of loaded projectile, pound. . . .. 0.917

Charge/weight ratio ...... £ 4.0%

Cartridpe Cage., ... cvvvrmmncanaans Mk 1

Primer.......... Mk 19 and Mods 1, 2, and 3

Tracer..... Divided into two increments and
pressed into the recess by hy-
draulic pressure, the tracer is ig-
nited by the propellant charge
from the cartridge case.

Noge........ Modified Mk 12 Mods 2 and 3
(P.D.F.)
Mk 34 and all Mads (P.D.F.)

The 1.1-inch A.A. gun is not being further
developed in the Navy.

The 1.1-inch Mk 1 is not self-destroying; the
1.1-inch Mk 8.D. 1 is self-destroving. This is the
primary difference between the two projectiles.

The Mk S8.D. 1 consists of a Mk 1 projectile
body modified for self-destruction by drilling
through the wall between the tracer and H.E.
cavities.

The Mk 1 projectile may also be issued B.L.
& T. for target practice or de-icing.

The 28 Mods are to distinguish among con-
tractors.

I.1-inch A.A. Mk 2 Mods 0 and |
Over-all length, inches

With nose fuze. ....iveciivinvinnnnss 5.7

Without nose fuze. .........c0cnuuann 4.1
Diameter of base, inches............. 1.085
Distance base to band, inch. ........... 0.87
Widthof band, inch. .........c.c. ... R |
Diameter at bourrelet, inches. .. ....... 1.095
FILA. ovrmssnssnsnsnnmnnnns Explosive D
Weight of filling, pound. ............. 0.034
Weight of loaded projectile, pound. ...0.917
Charge/weight ratio ................ 3.7%
Cartridpe Case. . voevrvrsivscrarsanss Mk 1
Primer...... ... Mk 19 and Mods 1, 2, and 3
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"POUNDER" PROJECTILES

Tracer.. .. . Divided into two increments and
pressed into the recess by hy-
draulic pressure, the tracer is ig-
nited by the propellant charge
from the cartridge case.

Fuzes
NOBS: oo Modified Mk 12 Mods 2 and 3
(P.D.F.)
Mk 24 and all Mods (P.D.F.)
The Mk 2 has a self-destroying tracer.
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"POUNDER" PROJECTILES

|-Pounder Common Mk 2 Meds 0 and |

O el I cur vemanias SRR 1-pdr./40
Over-all length, inches................ 3.56
Diameter of base, inches. ............. 1.441
Distance base to band, inch...........0.829
Width:of band. el oo esne i 0.731
Diameter at bourrelet, inches. ........ 1.445
Filling ....... el st Black powder
Weight of filling, pound.............. 0.026
Weight of loaded projectile, pounds. .. .1.088
Charge,/weight ratio ............... 2.07%
F e R B ORI 4 N Mk 2
EEIIE. 0.0 v 00500 4 500000 8 3 ixgrnsn ..Mk 10 Mod 9
by .. S Integral
| AR Base—Mk 8 Mod 4 (B.LLF.)

This ammunition is used in coast guard guns.
Their bursting charge is black powder and
TNT, or black powder alone. This should be kept
in mind when unscrewing the fuze, as some of
the powder may have fallen down into the
threads and the friction would cause detonation.

The Primer Mk 10 Mod 8 may be used for
saluting charges only.

Base Fuzes Mk 2 Mod 9 and Mk 8 Mod 5,
without tracers, may be used, but the Mk 8 Mod
4 is the preferred assembly.

This round may be issued B.L. & P. for target
practice.

3-Pounder Common Mk 4 Mod | (Obsolete)

Gunsusedin...........co0vvun.. 3-pdr./50
Over-all length, inches. .............. 6.681
Diameter of base, inches.............. 1.75
Distance base to band, inches. ........ 1.185
Width of band, Ineh, ... i i 0.787
Diameter at bourrelet, inches. ........ 1.845

Figure 78. 3-Pounder Common Mk 4 and 1-Pounder

Common Mk 2
PHUDE i nmisimininn Black powder and TNT
Weightof filling, pound. .....ccccvnucuns 0.13
Weight of loaded projectile, pounds..... 3.30
Charge/welght ratlo .....cc0nvinnes 3.93%
CartridgeCase ...........ccocviurnnnn Mk1
FYHBE » o niansinseonsssssss Mk 10 Mod 9
d iy T SRR TR P I R A e Integral
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PUZeR . cvnnuiins Base—Mk 8 Mod 4 (B.LLF.)

Fuzes Mk 8 Mod 5 and Mk 2 Mod 9, without
tracers, may be used; but the Fuze Mk 8 Mod
4 is the preferred assembly. See other notes on
1-pounder Common.

b-Pounder Common Mk 3 Mods 3 and 4

Gunsused in................6-pdr./40, /42

6-pdr. /45, /50
Over-all length, inches. ............... 845
Diameter of base, inches............. 2.224
Distance base to band, inches. ......... 1.493
Width of band, inch.......coinrnvuns 0.T87
Diameter at bourrelet, inches......... 2.239
Pl v va sanans .Black powder and TNT
Weight of filling, pound............... 0.24
Charge/weight ratio ............... 4.00%
Cartridge Case ..........cvvvvrnnnns Mk 1
Primer........civviiinnunnss Mk 10 Mod 9
Tracer .......ccoiiininnnrernrns JIntegral
Fuzes.......... Base—Mk 8 Mod 4 (B.LF.)

This round may be issued B.L. & P. or B.L.
& T. with the Tracer Mk 7 for target practice.
See other notes on 1-pounder Common.

b-Pounder Common Mk 5 Meds 0 and 3

Gunsusedin................. 6-pdr./40,/42

6-pdr./45,/50
Over-all length, inches. ............... R.26
Diameter of base, inches. . ............. 222
Distance base to band, inches. ......... 1.493
Widthof band,inch. ................. 0.787
Diameter at bourrelet, inches. ......... 2.237
NG, . . iaine s Black powder and TNT
Weight of filling, pound............... 0.23
Weight of loaded projectile, pounds. ..... 6.0
Charge/weight ratio. ................ 4.0%
Cartridge Cage ..........ciivivivins Mk 1
PFIMAF., o oo s i e Mk 10 Mod 9
PPRAAE v e Integral in fuze
Fuzes..........Base—Mk 8 Mod 4 (E.L.F.)

See notes for G6-pounder Common Projectile
Mk 3.
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7.2-INCH PROJECTILE

7.2-inch Projector Charge "Hedgehog"

Over-all length, inches. ............... 38.6
Head length, inches. ................. 19.0
Head diameter, inches. ................. 7.2
Head weight, pounds. .........o00ven.. 17.9
TNT filler, pounds. ... oovonvanisinsnss 31.1
wall thickness, inch................... 0.2
Tail tube diameter, inches. ............ 1.75
Tail width, inchea. .......cc.iiiiivenny 7.0

General: The projectile consists of a flat-
nosed head with a conical tail fairing and paral-
lel sides. The adapter and fuze thread into the
nose. The motor unit consists of a smokeless
powder cartridge with primer, which is lodged
forward in the tail tube, the tube fitting over

a firing post. The primer is detonated by elec-
tric contacts in the post. This charge is for use
on Projectors Mk 10 and Mk 11.

The tail is a steel tube attached to the head
by a threaded joint. Tail fins have a 10-degree
twist and are attached with a drum support
to give a slow rotation and stabilized trajectory.

Remarks: When Torpex is used, the weight is
increased by approximately 2.5 pounds.

The above data are based on the 7.2-inch Head
Mk 4A and the 1.75-inch P.C. Tail Mk 4A. These
are being replaced by the 7.2-inch Head Mk 4
Mod 0 and the 1.75-inch P.C. Tail Mk 6 Mod 0.

Nose Fuzes Mk 136 and Mk 140 are replaced
by the Nose Fuze Mk 158.
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CARTRIDGE CASES AND BAG CHARGES

Cartridge cases

Propellant charges for small- and medium-
caliber guns are assembled with primer and
powder enclosed in a brass or steel container,
or cartridge case. This assembly of the entire
charge in a single, rigid, protecting case in-
ereases the ease and rapidity of loading and
reduces the danger to personnel from flare-
backs. On the other hand, additional care in
handling must be exercised with this type of
ammunition, since the cartridge case contains
the powder charge and the primer.

Fixed ammunition: Guns of smaller caliber
use “fixed ammunition,” with the cartridge case
firmly erimped to the base of the projectile.
The following guns employ fixed ammunition:
20-mm, 40-mm, 1l.1-inch, 1-pdr., 3-pdr., 6-pdr.,
3" /23, 8" /50, 4" /50, and 5" /25.

Semi-fixed ammunition: Guns of larger cali-
ber, for ease of handling, require separate load-
ing of powder and projectile, or “semi-fixed am-
munition.” With this type of ammunition, the
powder and primer are contained in a cartridge
case, but the case is not crimped to the projec-
tile. In semi-fixed ammunition, the powder is
held firmly in place by a eardboard spacer and/
or a cork closing plug. The following guns
employ semi-fixed ammunition: 5”/38, 5/51,
6" /47, and 8" /55

(as seal: Besides affording a safe and con-
venient method of loading, the cartridge case
also prevents the escape of gases through the
breech of the gun. The cartridge case has a
fairly snug fit in the gun chamber and forms
an effective gas seal by its expansion when the
gun 1z fired.

High-Capacity, Reduced, and Target charges:
To provide more flexibility in fire control when

a variety of projectiles is used, a special charge
iz assembled for use with the light high-capacity
projectiles and is known as a “high-capacity”
charge, These charges contain less powder than
their corresponding full charge. Also contain-
ing less powder, but designed mainly for reduc-
ing wear on gun chambers in target practice are
the “reduced” and “target” charges. Weights
and sizes of these particular charges are fﬂund
in the table of “Existing Service Ruunds
companying this chapter.

Short cases: When a round fails to be seated
fully on ramming into the gun chamber, thus
preventing closure of the breech, the projectile
can still be fired by extracting the full-zsized
case and loading a “short” case. These are
merely shorter models of regular cases. Their
sizes and weights are included in the table of
“Cartridge Case Specifications.”

Special cases: Aside from the service-loaded,
reduced-charge, and “short” cases, certain
special types are also in use. These include
saluting charges for 3”/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 fn this publication,
since they are not primarily concerned with
projectiles.

Bag charges

Principally because of the difficulty in han-
dling very large cartridge cases, and especially
in disposing of empties, the cartridge case in
larze-caliber guns is veplaced by a powder
charge assembled in a silk bag. The gas check-
ing is accomplished by the mushroom and pads
on the breech plug, and the primer is fired by
a lock attached to the breech plug.
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Bags used for bag charges are manufactured
of pure silk without the admixture of any
material other than sizing for the yarn. Heavy
cloth is used for the body of the bags; light
cloth, for the ignition ends. The ignition end
of each bag consists of a red-colored quilted
pocket containing an ignition charge of black
powder.

Loading : Bag charges are either “dump" or
“stack” 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 bags. Stacking places the powder
grains on end in layers, so that a tight, compact,
and uniform charge is obtained. Stacking results
in greater ease for loading crews, a smaller
charge bundle, a consistently uniform charge,
and a longer life for the bag, as there is less
chance for the sharp edges of the powder grains
to cut the cloth of the bag. The arrangement
of rows and number of grains in stacked charges
is so 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
test charge.

Nomenclature: As the term “Service Charge"”
has resulted in confusion, the new standard
nomenclature is as follows:

FULL CHARGE—for use with H.C. or A.P.
projectiles at full velocity.

REDUCED CHARGE—for use with A.P., tar-
get, or H.C, projectiles at reduced velocities.

SPECIAL — any charge other than those
listed above.

The following types of bag charges may still
be found :

SERVICE—for use with A.P. or H.C. pro-
jectiles at full velocity.

TARGET—for use with target projectiles.

HicH-caPAacITY—for use with H.C. projec-
tiles.

Special—any charge other than those listed
above.

Charges suitable for use with either H.C.
or target projectiles have hitherto been known
as “H.C. Special” charges.

Types of powder

In both bag and case charges, the following
types of powder are used:

SPD: This is smokeless powder stabilized by
the addition of diphenylamine.

SPDN: This is stabilized smokeless powder
with the further addition of certain nonvolatile
materials to reduce hydroscopicity and increase
service life.

SPCG: This is flashless double-base smoke-
less powder containing nitroglycerine and sta-
bilized with carbamite. A new propellant, this
one makes only one-half as much smoke as the
older flashless powders. Made in the same physi-
cal shape as conventional powder, SPCG is chalk
white in color and opaque, becoming slightly
vellow with age. It contains only one-tenth the
volatile solvent contained in pyro powder and
is thus less susceptible to ballistic change from
stowage. SPCG powder is governed by the same
stowage regulations as SPD, SPDN, etc., except
for the surveillance tests.

SPDF: Flashless smokeless powder.

SPDX: Water-dried stabilized smokeless
powder.

SPDW: Reworked powder, for target use.

Marking of case and bag charges

Case markings: In addition to the information
stamped on the head as shown in figure 79 the
following marks are painted on the case:

Flashless powder: In cases loaded with flash-
less powder, a #j-inch “F" should be painted
in vellow somewhere on the head end. Also, the
word “FLASHLESS" is painted on the side of
the case.

Fixed and semi-fixed ammunition: Both fixed
and semi-fixed ammunition cases have the index
number painted in 3%{-inch high letters on the
head end of the case. In addition, senm-fixed
charges also have their ammunition lot num-
bers painted on in a similar fashion.
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WHEN MADE BY CON-

TRAGCTOR, HIS NAME

REPLAGES “N.G.F"

B SUPT.'S INITIALS
LOT NUMBER ARE OMITTED

ot DATE (MONTH & YEAR])
SIZE & GAL. OF GUN

AND MARK OF GASE \

SUPERINTEMDENT'S

INSPECTOR'S INITIALS

INITIALS
Figure 79. Stamping on Base of Carfridge Cases

Bag charges: These markings are lettered in Initial velocity and weight of projectile with
34-inch black characters on the side opposite which charge can be used.*
to the lacings, with the bottom of the letters The word “FLASHLESS" in 34" high yellow
toward the ignition end of the bag: letters if the charge is either flashless-type

Ammunition lot number powder or powder with flashless pellets

Caliber and length of gun in calibers—type added.

of charge (full, reduced, ete.) R 7 s o
B wo different initial velocities can anticipate
Index number of powder with different projectiles, the nominal veloeity for each

Weight of powder charge different projectile should be indicated, together with
Number of sections per charge each projectile’s weight.
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CARTRIDGE CASE SPECIFICATIONS

Type B Over=all  Base Material of Weight Weight of e
Length Diameter Construction Empty Propellant

3*Mk2- 3723 9.20" 3.46" Brass 2.251b. 580 gram Mk 10 Mod 9
3"Mk 3 37/50 23447 4.30° Brass Mods0& 3:7.01b,
Mods 0,2, & 3 Maod 2: 7,88 Ib, 4.0 1b. Mk 14, Mk 14 Mod 1
IFMET&S 3" /50 22.95" 430" Mk7:Brass Mk7:7.0 lb.

Mk 9: Steel Mk 9: 6.54 I, 4,0 Ib. Mk 14, Mk 14 Mod 1
4" Mk 2 Mod 0 4°/50 34.840" 590" Brass 17.25 1b. 14.5 b, Mk 13 & all Mods
4" Mk 2 Mod 1 4" /50 3374 5.90" Brass 17.0 Ib, 14.5 Ib. Mk 13 & all Mods
4" Mk 2 Mod 3 47/50 34.84° 5.90° Brass 15.1 Ib. 14.5 Ih, Mk 13 & all Mods
4" Mk 2 Mod 4 47/50 33.74" 5.90" Brass 149 Ib. 14.5 1b. Mk 13 & all Mods
5" Mk 3 5"/51 33.05° 7.40° Brass 2738 1b. 24.51b. Mk 13 & all Mods
5" Mk 5 5"/38 26.75" 6.22° Brass 12,31 Ib. 152 Ib. Mk 13 & all Mods
5" Mk 4 Mod O 5"/25 24.65" 5.90° Brass 14.44 1b. 9.6 1h, Mk 13 & all Mods
5" Mk 4 Mod 2 5725 24.657 5.90° Brass 114 Ib, 9.6 1b. Mk 13 & all Mods
5" Mk6 5°/54 32,03 6.22" Brass 13.4 1b. 18.0 1b, Mk 13 & all Mods
6" Mk 4 6" /47 38.20" 7.857 Brass 28.2 1b. 32.0 1h, Mk 13 & all Mods
8" Mk 1 8°/55 50.275" 10.55" Brass 57.0 Ib. 90,0 Ib. Mk 35
20-mm Mk 2 20-mm AA. 4.343° 08747 Brass 0.190 1b. 27.7 gramz Mk 30, Mk 31
20omm Mks 3 & 4 20-mm ALA. 433"  0.874° Mk 3: Steel 0.190 Ib, 27.7 grams Mk 31

Mk 4: Brass g
A0-mm Mk 1 40-mm AA. 12.24" 2441”7 Brass 1.93 Ib. 300 grams Mk 21

40-mm Mks 2 & 3 40-mm AL A, 12247 24417 Mk 2: Brass Mk 2: 1.89 b, 300 grams Mk 22
Mk 3: Steel Mk 3:153 b,

1.1" Mk 1 1.1 AA. 7.83° 1.71"

Brass 0,688 Ih, 120 grams MKk 19 Mod 3
1-pdr. Mk 2 l-prunder 5389 1775 Brass 0.406 1b. 70 grams Mk 10 Mod 9
J-pdr. Mk 1 3-pounder 14.843 251° Brass 1.65 Ib. 300 grams Mk 10 Mod 9
G-pdr. Mk 1 G-pounder 12.09" 2.99° Brass 213 1 500 grams Mk 10 Mod 9

SHORT CASES

Type Gun Length Propellant Weight Primer
Mk 1 (Modified) 1.1% 5.25" 85 grams Mk 19 Mods 1, 2, & 3
Mk 2 (Modified) 3'/23 4.9 385 grams Mk 10 Mod 9
Mk 3 & Mods 2 & 3 (Modified) 3*/50 18" 3.8 Ib. Mk 14
Mk 2 & Mod 3 (Modified) 4* /50 29 14.0 Ib.

Mk 13 & all Mods

Mk 4 (Modified) 57/25 21" 9.0 Ib. Mk 13 & all Mods
Mk 5 (Modified) 5"/38 16.25" 9.0 Ib. Mk 13 & all Mods
Mk 3 (Modified) 5" /51 20" 10.0 1b. Mk 13 & all Mods
Mk 6 (Modified) 5" /34 20" 10.0 1b. Mk 13 & all Mods
Mk 4 (Modified) 6"/47 25.0° 23.0 Ib. Mk 13 & all Mods
Mk 2 (Not Modified) 8"/55 31.08" 44.0 Ib. Mk 35 Mod 1
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BAG AMMUNITION
MNew Dimensions of Powder Sections

’ Ignition FuLL CHARGE REDUCED CHARGE
\ Diam. of
Guns Used In Dol Ignition Charge
Sections Cirel per Diam. of Section Length of Seclion Diam. of Seclion Length of Section
e Section Minimum Maximum Minimum Maximum Minimum Maximum Minimom Maximum
550 Mks 5 & 6 1 4.00" 75 5.10" 6.00" 28.00" 29.20"
57/51 Mks 7, 8, 1 4.00" 75 4.50" 6.00" 20.00" 30.00* 4.50" G.00" 29.00" 30.00"
& 15
6" /47 Mk 17 1 5.00" 150 5.257 6.50" 33.00" 34.00" 5.25" 6.50" 33.00° 34.00°
6" /50 Mks 6 & B 1 4.50" 100 5.00" 6.35" 38.00" 30.50* 5.00" G6.35" 38.00" 39.50"
6"/53 Mks 12, 14, 1 5.00" 150 5.25* 6.60" 44 50" 46.50" 5.25" 6.60" 44.50" 46.50"
& 18
7 /45 Mk 2 2 5.50° 150 G.50" 8.00" 23.257 24.00° 6.50" 8.00" 23.25* 24.00"
8%/565 Mks 12, 14 2 G.00" 200 6.60" 7.80" 27.25"* 28.00" 7.20" 7.80" 27.25" 28.00"
& 15
12° /50 Mk 7 4 8.50" 300 11.20" 12.60" 18.90" 19.90" 9.10% 10.60* 18.90" 19.90*
12° /50 Mk 8 4 9.00 300 10.40* 11.50" 18.00* 19.00" g.80" 10.60" 18.00" 19.00*
14* /45 Mks 8, 10, 4 Q.50 300 12.60" 14.00" 18.75" 19.90" 10.50" 11.50* 18.70" 19.70"
& 12 -
14* /50 Mks 7 & 11 4 9.50" 300 12.60" 14.25" 18.50* 19.70" 10.20" 11.20" 18.70" 19.70" |
16* /45 Mk G-1 6 10.00" 290 13.50" 15.30* 13.75"° 15.00" 11.80" 13.20"° 14.00* 15.00"
16" /45 Mks 6-2, 5 10.00" 350 13.50" 15.30* 16.75° 18.00* 11.80" 13.10" 17.00" 18.00"
& 8
16 /50 Mk 7 6 10.00* 350 13.90" 16.00" 16.00"° 17.2%* 11.25" 12.40" 16.25" 17.25*




08

EXISTING SERVICE ROUNDS

- Projectiles Velocity Tr?e Propellent :{:]lal"gel Des:n}plinn ’E}Erlpe of B;g or
Caliber  Mks & Mods Wt (Ib.) Type Mk & Mod (F/S) . ° g * sl M
Charge Powder Weight (Ib.) Charge Assembly  Designation
16% /50 7 0 2,700 AP 8 1-6 2.500 Full SFPD G0 Bag (6 Sec.) Stacked Bag, Tyvpe 3
2,700 T. 9 1-2 2,500 Full SPD BE0 . " o
2,700 AP 8 1-6 1,800  Target {SPD 420 " 5 "
2,700 T. 9 1-2 1,800 Target |SPDN 340 - 4 o
2,700 AP. 8 1-6 1,800  Reduced JSPD 305 . Dumped o
SPDN
2700 T. 1-2 1,800  Reduced |SPCG 325 u x .
1900 HC. 13 1-3 2,690 Full SPD 660 . Stacked .
1,900 H.C. 13 1-3 2075 Reduced [SPD 305 = Dumped x
XSFDN
1900 H.C. 13 1-3 2075 Reduced [SPCG 325 “ “ -
1,900 H.C., 13 1-3 1,900 H.C. SPD 325 = " "
16" /45 6 1 2,700 AP. & 1-6 2,300 Full SPD 535 Bag (6 Sec.) Stacked DBag, Tvped
2700 T. g 1-2 2,300 Full SPD 535 “ “ i
1,900 H.C, 13 1-3 2,525 Full SPD 535 " " "
2,700 AP 8 1-6 1,800 Target |SPD 380 o " “
2,700 T. g 1-2 1,800 Target |SPDN 335 " = i
2,700 AP g8 1-6 1,800 Reduced |SPD 295 . Dumped #
<+ SPDN
2,700 T. 1-2 1,800  Reduced }SFCG 315 . i *
1,900 H.C. 1 1-3 2075 Reduced [SPD 205 ¢ o .
1SPDN
1900 HC. 13 1-3 2,075  Reduced |SPCG 315 " e =
1900 HC. 13 1-3 1,900 H.C. SFPFD 290 = Stacked “
1900 H.C. 13 1-3 1,900 H.C. SPDN 310 “ “ “
16* /45 6 2 2,240 AP 5 1-5 2,520 Full SPD 545 Bag (5 Sec) Stacked Bag, Type 3
8 0,12 2240 T. 3 1 2,520 Full SPD 545 . = g
1900 HC 13 1-3 2,635 Full SPD 545 " u B
2240 AP, 5 1-5 1,935 Target SFD 335 " & "
2240 T. 6 1 1,935 Target SPD 335 H % "
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2,240 A.P. 5 1-5 1,935 Reduced [SF‘D 205 Bag (5 Sec.) Dumped Bag, Type 3
1 SPDN
2,240 T. 6 1 1,935  Reduced [SPCG 315 . i .
1,900 H.C. 13 1-3 2,075  Reduced SPD .295 “ i .
SPDN
1,900 H.C. 13 1-3 2,075 Reduced SPCG 315 . o .
1900 HC., 13 1-3 2,000 H.C. SPD 315 " Stacked .
1,900 H.C 13 1-3 2,000 H.C. SPDN 335 " - ‘
14" /50 7 1 1,500 AP 16 1-10 2,700 Full SPD 425 Bag (4 Sec.) Stacked Bag, Type 3
11 1,23, &5 1500 T. 12 34 2,700 Full SPD 425 % " #
1500 T. 15 1-3 2,700 Full SPD 425 = . .
1,500 T. 17 1-2 2,700 Full SPD 425 i “ i
1,275 H.C. 19 1-5 2,825 Full SPD 425 “ “ “
1,500 A.P. 16 1-10 1,935 Target SPD 280 “ ‘ “
1,500 T. 12 3-4 1,935 Target SPD 280 o . "
1,500 T. 15 1-3 1,935 Target SPD 280 W o o
1,500 T. 17 1-2 1935 Tarpet SPD 280 “ o "
1,500 A.P. 16 1-10 1,935 Reduced (SPDN 195 = Dumped "
1,500 T. 12 34 1,935 Reduced [SPCG 200 . g o
1,500 T. 15 1-3 1,935 Reduced {SPC.E} 200 = " i
1,500 T. 17 1-2 1,935 Reduced |SPCG 200 . . -
1,275 H.C. 19 1-5 2,065 Reduced |SPDN 1495 " “ a
1,275 H.C. 19 15 2,065 Reduced [SPCG 200 " “ "
127 HC. 19 1-5 2,000 HC. SPD(l) 275(1) o Stacked N
1,275 H.C. 19 1-5 2,000 HC. 5SPD2) 225(2) “ “ *
1,276 H.C. 19 1-5 2,000 H.C. SPD(5) 260(5) “ “ “
127 HC. 19 1-6 2,000 HC. SPDN 245 " o =
14* /45 8 134 &6 1500 AP 16 1-10 2,600 Full SPD 420 Bag (4 Sec.) Stacked Bag, Type 3
10 1 20 1
12 Maods 1500 T. 17 1-2 2,600 Full SPD 420 = “ =
21 1
1,276 H.C. 19 15 2,735 Full SPD 420 a o =
1,500 AP 16 1-10 1935 Target SPD 285 " o i
20 1
1900, T 17 1-2 1935 Target SPD 285 o M 2

21
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EXISTING SERVICE ROUNDS (Continued)

s Veoaty e Polent, Deciplon el
Caliber Misd:Mets W) e MEswQ 6 Charge Powder Weight (Ib.) Charge Assembly  Designation

14°/45 8 1,3,4,&6 1,500 AP. 16 1-10 1935 Reduced [SPDN 205 Bag (4 Sec.) Dumped Bag, Type 3

10 1 20 1 4

12 Mods 1,500 T. 17 1-2 1,935  Reduced |SPCG 210 # . “

{Continued) 21 1
1,275 H.C. 19 1-5 2,065 Reduced [SPDN 205 " o o
1,27 H.C. 19 1-5 2065 Reduced | SPCG 210 4 " .
1,275 H.C. 19 1-5 2,000 HC. SPD(3) 285(3) # Stacked "
1275 H.C. 19 156 2,000 H.C. SPD({4) 240(4) . . “
1275 HC 19 15

2,000 H.C. SPDN 255 " % “

2,500 Full SPD 275 Bag (4 Sec.) Stacked Bag, Type 3

12" /50 8 e 1,140 A.P. 18 1
1,140 T. 19 1 2,500 Full SPD 275 “ "
940 H.C. 17 1 2,650 Full SPD 275 i " -
1,140 AP. 18 1 1,800 Target SPD 175 . i "
1,140 T. 19 1 1,800 Target SPD 175 x " #
1,140 AP. 18 1 1,800 Reduced [SPDN 135 @ Dumped ‘
1,140 T. 19 1 1,800 Reduced { SPDF 135 " & el
940 H.C. 17 1 1,965 Reduced |SPDN 135 “ o "
040 H.C. 17 1 1,850 H.C. SPD 175 “ Stacked =
940 H.C. 17 1 1,850 H.C. SPDN 170 “ # “
940 H.C. 17 1 2,435 Special SPD 245 “ o &
1,140 AP. 18 1 2300 Special SPD 245 < " "
1,140 T. 19 1 2,300 Special SPD 245 “ = .
940 H.C. 17 1 1,965 Reduced SPDF 135 " Dumped a
12* /50 7 15-19 B70 A.P. 15 6 2,900 Full SPD 335 Bag (4 Sec.) Stacked Bag, Type 3
870 T. 11 34 2,900 Full SPD 335 o " .
14 2-8
740 HC. 16 1-2 3,000 Full SPD 335 o . z
870 A.P. 15 G 2,100 Reduced SPD 225 5 % 5
870 T. 11 3-4 2,100 Reduced SPD 225 L " #
i4 2-8
740 HC. 16 1-2 2,125 Reduced SPD 225 H " B




£8

8" /55 12 1-2 335 AP 21 13 2,500 Full SPD 85 Bag Stacked Bag, Type 3
14 1-2 335 T 22 2 2,500 Full SPCG a9 N i o
16 1 260 H.C. 24 1-5 2,700 Full sPD 8 “ # “

260 H.C. 24 1-5 2,700 Full SPCG 89 “ " “
335 AP 21 1-3 2,000 Target SPD 59 a Dumped Dwg. 53417
e [ 22 2 2000 Target SPD 529 = - %
260 H.C. 24 1-5 2,160 Target SFPD 59 " . 3
335 A.P. 21 13 2,000 Reduced [SPDN 55 - * i
Jas . 22 2 2,000 Reduced < SPDF a6 " b b
260 H.C. 24 1-5 2,220 Reduced [SPDN bh = . "
260 AP 19 1-6 2,800 Full SPD 829 Ly o "
16 79,10
260 T. 18 5-9 2,800 Full 1 92 s o *
260 AP 19 1-6 2,300  Target J SFD 66 . &
16 79,10
260 T. 18 59 2300 Target |SPCG 69 “ “ "
260 H.C 24 1-5 2,800 Full SPD 89 “ “ N
260 H.C 24 1-5 2,800 Full 92 " " “
260 H.C 24 1-5 2,300 Target ‘SPD G6 o L L
260 HC. 24 1-5 2,300 Target SFLG 69 " " ®
%0 Com. 14 1 280  Full |SPD 89 . u a
260 Com. 15 1 280  Full |SPCG 92 - : .
17 1-4
260 Com. 14 1 2,300 Target |[SPD 66 s . =
260 Com. 15 1 2300 Target |SPCG G9 s L Z
17 1-4
87 /55 16 0 335 AP 21 13 2,500 Full ([SPD 77 Case Cumped Mk 1
{SPDN
335 T. 22 1 2,500 Full |SPCG = 82 . " .
260 HC. 24 1-5 2,700 Full SPD 77 " a .
SPDN
260 H.C. 24 1-5 2,700 Full SPCG 82 = * =
335 AP. 21 1-3 2000 Reduced {SPDN 45 T " i
335 T. 22 1 2000  Reduced |SPDF 46 i " "
260 H.C. 24 1-5 2220 Reduced SPDN 45 " " -
260 H.C. 24 1-5 2,220 Reduced SPDF 46 = e &




EXISTING SERVICE ROUNDS (Continued)

Gt Prejectiles Velocity "I‘z!]:‘he Pmpl:lli:n;;;::i.:]gj Desc;;ptmn l{jjl;l:igf ngs:;r
Calitee  MEsd Mote WEOh) Sape Dee&hied WHi2) Charge Powder Weight (Ib.) Charge Assembly  Designation
7" /45 2 Mods 1656 A.P. 6 0-1 2,700 Full SPD 58 Bag Dumped Dwg. 53417
165 AP 10 2 2,700 Full SPD o8 b # ’
166 A.P. 12 1-2 2,700 Full SPD o8 hu . ;
165 T. 11 ) 2,700 Full SPD 58 i “
153 Fld. 7 2-3 2,700 Full SPD o8 “ “
154 Bbt. (] 2 2,700 Full sPD o8 8 .
6" /53 12 857 105 T. 25 2-3 3,000 Full [(SPD 44 Bag Dumped Dwg. 53417
14 0 29 1-4 <« SPDN*
18 1-2 105 T. 30 1-2 3,000 Full |SPCG 46 * : “
25 2-3 (SPD
105 T. 29 1-4 2,300 Tar.or Red.{SPDN 31 = " o
106 T. 30 1-3 2,300 Tar.orRed.|SPCG 33 " L 5
105 Com. 24 1 3000 Full (SPD 44 : “ ‘
1 SPDN
165 Com. 27 1-8 3,000 Full }SPCG 46 i % “‘
105 Com. 24 1 2,300 Tar. or Red.[SPD 31 " y 1
< SPDN
105 Com. 27 18 2300 Tar.orRed.|SPCG 33 . - .
1056 H.C. 34 1-6 3,000 Full SPD 44 i " .
SPDN
105 HC. 34 1-6 3,000 Full SPCG 46 “ . “
85 55 2 1 3,000 Full (SPD 44 u o «
{SPDN
85 S5 23 1-2 3,000 Full |[SPCG 46 o " .
6" /50 G 0 106 Com.&T.20 024 2,800 Full SPD* 38 Bag Dumped Dwg. 53417
8 Mods 106 Com.&T.20 024 2,800 Full SPDN 38 “ " “
106 Com.&T.20 024 2,100 Target SPD 26 “ . "
106 Com.&T.20 024 2,100 Target SPDN 26 “ “
106 Com. 20 1,3 2,800 Full SPD 38 i " R
106 Com. 20 1,3 2,800 Full SPDN 38 Bag Dumped Dwg. 53417
96 S5 22 1 2,800 Full [SPD 38 “ " o
9% SS. 23 1-2 280  Full |SPDN 38 ‘ .



6" /47 17 = 105 Com. 28 1-2 2800 Full SPD* 34 Bag Stacked Mk 3
105 Com. 28 1-2 2800 Full SPDN* 34 “ Dumped Dwg. 53417
105 1T 31 1 2,300 Target { SPD* 26 @ " “
105 T. 20 14 2300 Target |SPDN* 26 “ i i
86 SS. 22 1 2,800 Full { SPD 34 Stacked Mk 3
-2 2,800 Full SPDN 34 e Dumped Dwg. 53417

96 S.S, 2 1

6" /47 16 0-1 130 AP. 35 1-8 2,500 Full [(SPD* 33 Semi-Fixed  Dumped Case Mk 4
{SPDN
130 T. 36 1-2 2500 Full [SPCG 34 “ a “
37 1.3 SPD*
105 H.C. 34 1-7 2665 Full SPDN 33 u i i
105 H.C. 34 1-7 2665 Full SPCG 34 u & “
95 S8 32 0 2,700 Full SPD* 33 s i
SPDN
95 SS. 32 0 2,700 Full SPCG 34 u “ u
130 AP. 35 1-8 2050 Target [SPD 25 . * ;
130 T. 3 1-2 2050 Target +SPDN 25 i 8 E
97 1.3 =
130 AP. 35 1-8 2050 Reduced ?SPDN 21 o u i
130 T. 36 1-2 2,050 Reduced { SPDF 22 i 8 “
57 1,3
105 H.C. 34 1-7 2160 Target |[SPD 25 g E i
1056 H.C. 34 1-7 2,160 Target JLSF‘DN 25 e “ “
106 H.C. 34 1-7 2225 Reduced SPDN 21 = “ “
105 H.C. 34 1-7 2225 Reduced SPDF 20 e “ u
5° /54 16 0 70 Com. 41 0 2,650 Full SPD 18.5 Semi-Fixed Dumped Case Mk 6
SPDN
70 Com. 41 0O 2,650 Full SPDF 19 « u u
70 HC 42 1 2,650 Full SPD 18.5 a « i
SPDN
70 HC. 42 1 2,650 Full SPDF 19 u i «
70 SS. 43 0 2,650 Full [SPD 18.5 “ « “
'SPDN
0 SS8. 48 0 2,650 Full [SPDF 19 u “ u

* May have flashless pellets added. 1f so, will be marked.



* EXISTING SERVICE ROUNDS (Continued)
s Type  Propellent Charge Description Type of Bag or
. Guns Projectiles Yelocity of Nominal of Charge Case
Enilber ket Mods “WLARD STive: A0S 0000 (F/'8) Charge Powder Weight (Ib.) Charge Assembly  Designation
57/51 9 Mods 50 Com&T.15 5, 3,150 Full SPD* 2b Semi-Fixed Dumped Case Mk 3
12-14 SPDMN
50 Com&T.15 5, 3,150 Full SPDF . ab " B #
12-14
20 H.C. 39 1 2,300 H.C. SPD* 15.5 “ “ #
SPDN
50 H.C. 39 1 2,300 H.C. SPDF 15.5 “ “‘ 5
55 S5 25 1,3-6 3,150 Full SPD* 25 “ “ o
SPDN
33 55 25 1,36 3,150 Full SPDF 26 " " .
§ 5* /b1 7 Mods 50 Com.-T. 15 5, 3,150 Full SPD* 25 Bag Dumped Dwg. 53417
8 Mods 12-14 SPDN
g 15 Mods 50 Com.-T. 15 b5, 3,150 Full sPDF 26 “ “ “
12-14
50 Com.-T. 13 _ 5, 2,300 Reduced SPD* 15.5 “ o -
12-14 SPDN
= 50 Com.-T. 15 5, 2,300  Reduced SPDF 15.5 " “ "
12-14
47 Com.-T. 13 1&5 3,150 Full SFD 25 i L "
SPDN
47 Com.-T. 15 1&5 3,150 Full SPDF 26 " B “
47 Com.-T. 15 1&5 2,300 Reduced SPD 15.5 " o o
SPDN
47 Com.-T. 15 1&5 2,300 Reduced SPDF 15.5 " 4 *
25 5.5 25 1,36 3,150 Full SPD 25 " “ “
SPDN
bh &5, 26 1,3-6 3.150 Full SPDF 26 “ . s
55 AL ACom. 35 1-12 2600 Special SPD 22 “ “ o
SPDN
55 AAACom. 35 1-12 2,600 Special SPDF 22 g = =
5" /50 5 Mods 50 Com.-T. 15 5,12-14 3,000 Full SPD 21 Bag Dumped Dwg. 53417
G Mods 50 Com.-T. 15 512-14 3.000 Full SPDN 21 o e "




5*/38 12 0-1 594 Com. 32 13 2600 Full SPD* 15.2/16 Semi-Fixed Dumped Case Mk 5
SPDN/SPDF
54 Com. 38 1-3 2,600 " " * % 4 "
54 Cam‘ 45 1_2 Erﬂm i i o E [ i
556 A\AACom. 31 1-11 2.600 " = " . L
55 A.A.Com. 34 10 2,600 " i = x - «
55 AACom. 35 1-12 2,600 & " i s o i
55 AL ACom, 31 1-11 1,200 Reduced SPDN 36 i o L
55 A ACom. 34 10 1,200 . % ¥ 5 " o
55 ALACom. 35 1-12 1,200 - *. ¥ " i
54.5 S.S. 30 1-8 2,600 Full SPD 15.2/16 o " u
SPDN /SPDF
545 S8, 30 1-8 1,200 Reduced SPDN 3.6 = “ #
B3 SS. 30 1-8 2600 Full SPD 15.2/16 = o ¥
(W.P.) SPDN /SPDF
a3 “ 30 1-8 1,200 Reduced SPDN 3.6 e = “
545 S5.5. 30 578 2600 Full SPD 15.2/16 o o u
(W.P.) SPDN /SPDF
B4 30 5 7-8 1,200 Reduced SPDN 3.6 " = L,
57/25 11 1-2 54 S§S. 25 2 2,155 Full SPD/SPDN* 9.6 Fixed Dumped Case Mk 4 (-2
5-8 4 8.5 27 1-10 2,155 ¥ & = o - .
54 S5 45 0 2,155 o o . ;s " A
54 ALAACom. 36 14 2,155 " & . " = -
52 AA. 28 2-14 2175 = " " 5 " b
Com.-T, o
5% /25 13 0 54 S8 25 2 2,110 Full SPD/SPDN* 9 6 Fixed Dumped Case Mk 4 0-2
17 0-1 54 8.5 27 1-10 2,110 *‘ e u o " o
54 S5 45 0 2,110 " " " 5 - =
54 AACom. 36 1-4 2,110 e * = " b "
52 AA. 28 2-14 2130 " i . g " “
Com.-T.
4* /50 9 5-24 33 Com. 6 6 2900 Full SPD 15/16 Fixed Dumped Case Mk 2
SPDN /SPDF* Mods0, 1,3, 4
33 Com. 10 0-3 2,900 n . " 25 ke
33 Com. 16 1-2 2,900 = " n * “ "
33 Com. 6 6 2,500  Target “ 13 g “ “

] * May have flashless pellets added. 1f so, will be marked.
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EXISTING SERVICE ROUNDS (Continued)

Poivilin | Vo e Pormiflow Dt Tt B
Caliber Mhs & Mods  Wi.(b.) Type Mk&Mod (F/5) Charge Powder Weight (Ib.) Charge Assembly  Designation
4" /50 g9 5-24 33 Com. 10 0-3 2,500  Target SPD 13 Fixed Dumped Case Mk 2

SFDN/SPDF* . . Mods 0,1,3,4

(Cont’d) 3 Com. 16 1-2 2,500 k = " “ g it

33 H.LC. 15 1 2900  Full _ 15/16 " - "
33 H.C. 15 1 2500 Target o 13 . " J
34 H.C. EX2 0-1 2,900  Full " 15/16 o . o
34 H.C. EX2 0-1 2500  Target . 13 o a “
35 S.S. 14 1-6 2900 Full b 15/16 K g o
30 S5, 14 1-6 2,000 Target ’ 13 o 5 il
JH;G.E.S
3* /50 3 Mods 134 S.S. 21 1-3 2700 Full SPD/SPDN* 4.0 Fixed Dumped CaseMk | 7:
19—
18-22 " 13+ 5.5, 24 1 2,700 o t . . “ i€
13+ 5.5, 25 1 2,700 e * = i “ o
13 + AA. 23 1-3 2,700 = " i " " L
13+ ALA. 27 1-4 2,700 . " & 8 " *
13 L H-A- 31 l 21?m [ [13 5 di i i
13+ AP. 29 1-2 2,700 . “ “ ,.ﬂ “ o
3"/23 14 1 13 Com. 3 7 1,650 Full SPD/SPDN* 580gms. Fixed Dumped Case Mk 2
13 55 22 1-5 1,650 4 s = " ;) 3
13 S.S. 28 1 I .Eﬁﬂ “ [ 4 o i B
13 AA. 26 1-2 1,650 . “ “ “ *‘ “
1-1* 1 0-1 0.917 A.A:__ 1 Mods 2,700 Full ‘;PDN 120 gms. Fixed Dumped Case Mk 1
40-mm 1 0 1.985 AA. 1/2 Mods 2890 Full SPDN 300 gms. Fixed Dumped 1;—
Case Mk + 2; 0-1
1.96 AP E-_'IEI Mods 2,890 f . " o “ LS: =
20-mm 4 0-1 0.2714 HE- 3 Mods 2,740 Full SPDN 27.7gms. Fixed Dumped CasesMks2, 3,4
H.E.L.
0.2621 HE-T. 4 Mods 2,740 “ “ . “ “ B
0.2741 HE-T. 7 Mods 2,740 L i W “ u u
0.2686 AP-T. 9 Mods 2,740 o 4 o = o =

* May have Aashless pellets added, 1§ so, will be marked,



Part | — Chapter 3
PROJECTILE FUZES
Section | — INTRODUCTION

Time fuzes

A time fuze is a device to detonate a pro-
jectile after a predetermined interval of flight.
The detonation is accomplished through the
burning of a variable length of powder train or
through the action of a spring or a centrifugal
clock mechanism. Only the clockwork tyvpes are
currently in use by the U.S. Navy. Powder-
train fuzes were previously used but have been
declared unserviceable and ohsolete,

Proximity fuzes—V.T.

V.T. fuzes are automatic proximity fuzes de-
signed to cause detonation of a projectile at a
most advantageous distance from its target.
Operating with equal effectiveness in daylight
or at night, they require no setting or adjust-
ment before using, eliminating time-of-flight
error. They are electrical fuzes which activate
the auxiliary detonating fuzes after electrically
integrating two factors: (1) nearness to an ob-
ject, and (2) 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 emploved for antiaireraft
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. antiairveraft fuzes are designed to deto-
nate the projectile at the most advantageous
point upon approach to an aireraft, if they pass
cloge enough to insure good probability of lethal
fragmentation. The fuzes, moreover, will not
normally function until the target is within the

umbrella-shaped cone of fragmentation of the
round.

An advantage of V.T. fuzing for A.A. work
lies in its sensitivity to the presence of its tar-
get and the resulting increase of effective target
area. The V.T. fuze comprehends a medium
bomber as a target about 7,000 square feet in
area. The plane presents an actual surface of
about 200 square feet.

Wave suppression: One disadvantage encoun-
tered with early Mods of the V.T. Fuzes Mk 32
and Mk 45 was their sensitivity to waves or
choppy water, causing either premature or non-
functioning errors when fired at low elevations
at targets near the water. A wave-suppression
feature has been incorporated in later models
of V.T. fuzes, to eliminate this disadvantage.
This feature also makes the fuze less sensitive
to large targets, such as land or water, so that
detonation will not oceur until the fuze is within
10—20 feet of the surface.

Tracer influence: A second disadvantage in
the use of V.T. fuzes is 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.

Prematures: All V.T. fuzes are subject to
random premature bursts along the trajectory
after arming but before approaching a target.
This makes the fuze somewhat dangerous to
use for bombardment fire to cover landing op-
erations, as the prematures will oceur over our
own forces. However, other advantages of V.T.
fuzes for this type of fire are deemed to out-
weigh thiz danger. Normal bursts against land
installations will be obtained between 10—30
or 50—200 feet above the target respectively,
for fuzes with and without the wave-suppres-
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sion feature. The fuze will automatically adapt
itself to varying terrain features.

Safety features: Because 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 muz-
zle bursts. In addition to the bore and muzzle
safety provided by the auxiliary detonating
fuze, a centrifugal clock is incorporated in the
V.T. Fuzes Mks 32 and 40. The V.T. Fuze Mk
45 and later models contain mercury short cir-
cuits across the squib in place of the centrifu-
gal clockwork mechanism. These mercury un-
shorters are so designed that handling, tum-
bling, or shoeck will not cause them to open.
Centrifugal force caused by the projectile rota-
tion must be applied for 0.2—0.4 seconds, de-
pending on the fuze, before the mercury shorts
can be opened. Also, these models incorporate
a centrifugal switch which prevents charging
of the firing condenser except when the round
is rotating at or above a certain rate. This is
called the “centrifugal handling switch.”

All V.T. projectile fuzes, except the V.T. Fuze
Mk 32, are powered with reserve batteries, wet
batteries with the active ingredients contained
in a glass ampoule until the round is fired. Upon
set-back, the ampoule is broken, and the bat-
tery is automatically activated.

The battery ampoule is the weakest part of
the fuze from the handling standpoint. While
the complete round may be dropped 40 feet on
armor plate without making it unsafe to fire,
the fuze cannot be expected to function porperly.
Battery ampoules in the V.T. Fuze Mk 53 will
withstand a four-foot drop against armor plate
in any position without breakage or impaired
functioning. Ampoules in the V.T. Fuzes Mk
32 Mod 30 and Mk 40 may be broken by a two-
foot drop on armor plate. If the ampoule is
broken a considerable time before firing, the
round will probably not function. If the ampoule
breaks less than 30 seconds before firing, nor-
mal functioning may be expected.

V.T. fuzes operate effectively over a tempera-
ture range of 10° to 120° F. Outside this range,

a higher percentage of malfunctioning will
oceur.

Storage: Exposure to high humidity condi-
tions in storage reduces the service life of these
fuzes. The V.T. Fuze Mk 32 requires special
treatment, as it is not a reserve-battery fuze.
The V.T. Fuzes Mk 32 Mods 1—20 & Mod 40
are re-energized by special Bureau of Ordnance
personnel about every six months.

Supply: V.T. fuzes are supplied in specially
cavitized projectiles for Naval use, and the
fuzes cannot be interchanged with nose time or
point detonating fuzes. V.T. fuzes are ballisti-
cally similar to nose time fuzes, so no correc-
tions need be made in practical fire control when
V.T. fuzing is employed. Although all V.T. fuzes
have formerly been supplied in complete rounds,
the V.T. Fuze Mk 58 will be issued to replace
previously fitted V.T. Fuzes Mk 45 Mod 12 in
3"/50 A.A. projectiles.

Point, base, and auxiliary detonating fuzes
When classified according to assembled posi-
tion in the projectile, fuzes are either “point”
fuzes, which are assembled in the nose of the
projectile, or “base"” fuzes. “Auxiliary detonat-
ing” fuzes are used in conjunction with point
fuzes in all except Illuminating projectiles.

Ignition and detonating fuzes

The differentiation between “ignition” and
“detonating” fuzes depends on the method of
firing the bursting charge, The operating mech-
anism of the ignition fuze fires a black-powder
magazine, which may ignite the bursting charge
of the projectile directly or function through
an auxiliary detonating fuze, containing a deto-
nating element. A detonating fuze contains a
high-explosive element within its own body.

Delay

The delay elements within impact fuzes con-
sist either of slow-burning powder pellets of
fixed size or pellets in which varying lengths
burn before the action takes place. The delay
element is designed to allow penetration of tar-
gets before bursting of the projectile. Delays
are always used in armor-piercing projectiles
to obtain complete penetration before detona-
tion. Instantaneous fuzes are employed against
light armor or material targrets for burst before
penetration.
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PROJECTILE FUZES (POINT DETONATING)

Arming

The prineipal forces used in arming or pre-
paring fuzes for action are (1) set-back, the
force of inertia or resistance to linear accelera-
tion of projectiles, and (2) centrifugal force,
due to the rotation of the projectile. Many of
the Navy fuzes employ a combination of these
two forces in arming the fuze. The force of set-
back exists only during the acceleration stage
of the projectile’s flight, which ceases when the

projectile leaves the bore of the gun. Centrif-
ugal force, however, exists from the instant
that the projectile begins its movement until
detonation occurs, Set-back is generally used to
shear safety pins, fire percussion elements, and
initiate the operation of mechanical clocks. Cen-
trifugal force serves to release detents or lock-
ing ping, drive and fire centrifugally operated
clocks, revolve rotor blocks, ete., as is explained
in detail in the individual fuze sections fol-
lowing.

Part | — Chapter 3 — Section 2

POINT DETONATING FUZES FOR PROJECTILES

Mk 7 Mod | (Obsolete)

Projectilesusedin...... 7" /45 Field and Bbt.
Over-all length, inches ................7.81
Diameter, inches............... Body: 1.12
Base of
ogive: 1.62
Threaded length, inches............... 1.27
TIOBRER. i i dtagri vy o sieu s 13 R.H
DERERTNRN: i e e R S N e s Steel

Description: This fuze consists of a long, cyl-
indrical body closed at either end by an ogival
nose cap and a cylindrical base plug, each
threaded into place. The central cavity of the
body houses a safety spring, a long percussion
rod assembly, a needle striker, a striker retain-
ing sleeve, a detonator, and a ring booster
pellet.

The percussion 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 percussion
rod from moving into the upper portion of the
body. The long cylindrical portion of the per-
cussion rod is slotted longitudinally to allow
the eared striker to slide freely within the rod.
The ears of the striker are engaged by the
striker retaining sleeve, holding the striker per-
manently fixed. A detonator is fixed to the
lower end of the percussion rod. In the unarmed
position, this detonator is not adjacent to the

ring booster charge but is encased in a safety
chamber in the base of the fuze. Accidental ex-
plosion of the detonator in this position would
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Figure 80. Point Detonating Fuze Mk 7 Mod 1
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spend itself harmlessly in the expansion cham-
ber, and the booster charge would not be fired.

Operation: The fuze functions entirely on im-
pact, when the inertia of the percussion rod
drives the rolled edges of its upper cap past the
shoulder of the cap retaining sleeve. The rod
then continues into the upper portion of the fuze
body, against the force of the safety spring.
This action ecarries the detonator out of the
salety chamber, adjacent to the ring booster,
and against the fixed firing pin. The initiation
of the detonator fires the booster and the main
charge.

Rearward motion of the percussion rod during
set-back is prevented by the conical shape of the
percussion rod just above the striker retaining
sleeve,

Mk 12 Mods 0—3

Projectiles used in. .............. 11" AA,

Over-gll length, inches ................ 2.3

Diameters, inch ...... Firing pin head: 0.18
Base of ogive: 1.08

Threaded length, inch ................0.62
Threads .......co0iiiiniinnnnn. 7T R.H.
Material . . .......Nose—aluminum
Base-—commercial brass
Booster cover—sheet steel
Weight, grams . . ..B5.3
Arming speed, levulutmns per mlnute
Firing pin: 5000-7500
Rotor: 10,000-12,000

Description : The fuze consists of a nose and a
fuze body, held firmly together by a metal
Jacket, which is erimped over at both ends, and
separated from each other by a thin metal disc.
The firing pin and firing pin detents are assem-
bled in the nose portion, while the lower body
portion of the fuze contains the rotor detent,
rotor, detonator, and booster. The booster is
held in the base of the fuze body by a metal
closing dise, which is secured in position by the
crimped-over ends of the fuze body.

Operation: In the unarmed position, the
striker is held upward by a pair of firing pin
detents, and the detonator rotor is held out of

alignment with the firing pin and the booster
lead-in by a rotor detent. When the projectile is
fired from the gun, centrifugal force moves the
firing pin and rotor detents outward against
their springs, unlocking the firing pin 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 pin and the booster lead-
in. On impact, the exposed firing pin is driven
into the detonator, which initiates the booster
lead-in and the booster. The fuze is designed to
function on light duralumin sheets.

Remarks: The Point Detonating Fuze Mk 12
Mod 1 is identical to the Mk 12, except that an
extra striker-support piece is set in a groove in
the nose. Mods 0 and 1 are now obsolete. Mods 2
and 3 differ from Mod 1 in that the striker is
held in the nose assembly by erimping over the
end of the nose. In the modified Mk 12 (Mods
2 and 3), to decrease the sensitivity of the fuze,
a washer has been placed above the firing pin,
and the firing pin has been erimped above the
washer. Thus on impact, both the erimp and the
washer must be broken.

Mk 26 Mods 0—2

Projectiles used in...... 20-mm H.E., H.E.IL,,
and H.E.T. (A.A.)

Over-all length, inches. ............... 1.016

Diameters, inch...... Nose—0.35

At base of ogive—0.80

Threaded length, inch. .. .Mk 26 Mod 0—0.18

Mk 26 Mod 1—0.26

Threwds: 7o s i Mk 26 Mod 0—4 R.H.

Mk 26 Mod 1—7 R.H.

.Mk 26 Mod 0—24.67

Mk 26 Mod 1—23.37

Mk 26 Mod 2—28.67
Mk 26 Mod (0—all brass
Mk 26 Mod 1—zinc body
Mk 26 Mod 2—all brass

Weights, grams .......

Material. ..........

Description: Point Detonating Fuze Mk 26
Moad 0 consists essentially of the following parts:
The nose or body unit (into which is fitted the
rear disc or air channel) and the elosing unit,
which contains the detonator.
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Figure 81. Point Defonating Fuze Mk 12 Mods 0—3

The Point Detonating Fuzes Mk 26 Mods 1 booster of tetryl below the lead azide detonator.
and 2 consist essentially of two pieces: (1) the

nose or main body and (2) the magazine, which : _ g R
contains the same detonator used in the Point its design, but it will withstand a 40-foot drop

Detonating Fuze Mk 26 Mod 0 and an additional  onto armor plate without detonation. In the

Operation: The fuze has no safety features in
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AIR PORT
DETOMATOR
DETONATOR
TETRYL BOOSTER
Figure 82. Point Detonating Fuze Mk 26 Mods 0—2
Mk 26 Mod 0, the nose cap is crushed on impact, Over-all length, inches ............... 2.445

causing the air in the air channel to be com-
pressed and forced through the hole in the con-
cave dise. This action generates sufficient pres-
sure and heat to set off the very sensitive lead
azide detonator beneath the disc. In the Mod 1
and Mod 2, there is no air channel or dise, and
the fuze is fired entirely by the shock of impact.
The very sensitive detonator will be zet off by
the shock of impact; and it, in turn, will set off
the magazine of tetryl beneath it.

Remarks: These fuzes will not detonate on
water impact, but they will detonate on 14-inch
mild-steel. The Mods 1 and 2 are more sensitive
than the Mod 0 to both impact and heat. No
more Point Detonating Fuzes Mk 26 Mod 2 are
being made.

Mk 27 Mods 0 and |

Projectiles used in
40-mm A.A., H.E. and H.E.-I.

94

Diameters, inches. .. . Nose—0.344
At base of ogive—1.28

Threaded length, inch................ 0.307
ITRNTORIE s g i o o 4 R.H.
Weight, grams ... .. v in v wvanssss 104426
Material.......... Body—die-cast aluminum

Magazine—brass or steel

Arming speed, r.p.m.. . . Firing pin:
T7,000-20,000
Rotor: 10,000=14,000

Description: Internally, the fuze consists of
two major housings: the firing pin housing and
the rotor housing. Within the firing pin hous-
ing is a metal firing pin held in place by two
firing pin detents which are surrounded by a
circular copper band acting as a detent spring.
Above the firing pin housing ig a plastic firing
pin extension which serves as a safety feature
in the event that the fuze is dropped in the un-
armed condition. The rotor housing consists of a
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Figure 83. Point Defonating Fuze Mk 27 Mod 0

rotor, with lead counterweights and detonator  rotor. In this position the detonator is not in line
assembled in a rotor block. The axis of the  with the firing pin or booster.

detonator is inserted at an angle of about 55

degrees to the axis of the fuze. The line of Operation: This fuze is armed entirely by
center of the lead counterweights, being per-  centrifugal force which accomplishes three
pendicular to the axis of the detonator, is at an things:

angle of about 35 degrees to the axis of the 1. The firing pin detents are moved outward
fuze. The rotor is held in this unarmed position  against the copper band, thus freeing the firing
by the two rotor detents, the tapered ends of pin. The copper band is arranged so that the
which engage in the holes in the side of the ends of it overlap, allowing room for expansion.
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2. The rotor detents are moved back against
their spring, freeing the rotor.

3. The lead counterweights are caused to turn
the rotor until they are at a maximum radius
from the axis of rotation of the fuze. In this
position, the detonator is aligned with the firing
pin and booster. The rotor is held in this posi-
tion by centrifugal force.

On impact, the nose of the fuze is erushed
and the firing pin extension pushes the firing pin
into the detonator.

Remarks: The Point Detonating Fuze Mk 27
Mod 1 differs from the Mod 0 in that the firing
pin detents are of a different shape and are
known as “hour-glass" detents. On set-back, the
firing pin will move back against the detents,
and, because of their shape, they will be held in
place until the firing pin moves forward again
under the influence of ereep.

These fuzes will funection on duralumin sheet
but not on water impact.

The plastic firing pin extension iz designed
as a safety device in the event of accidental
dropping. If the round iz dropped, the plastic
extenzion will shatter, wheras a one-piece metal
firing pin might force its way past the firing
pin detents and initiate the fuze.

Mk 29 Mods 0—3

Projectiles used in
5" /25/88/51 A A, Common
5" /38 W.P. (Mod 3 only)
5*/61 H.C., 6”/47 H. C.
8" /b5 H.C., 12" /560 H.C.
14" /45/50 H.C.
157 /45/50 H.C.

Over-all length, inches ................ 4.15
Diameter at nose, inch................0.55
Diameter at base of ogive, inches. ...... 3.00
Threaded length, inch................. (.80
3 b g T R R R 7 R.H.
Weight,pounds . ................1.45+0.04
Material ............ Base—steel
Detonator body—Dbrass
Ogive—plastic
Arming speed, r.p.m......:....1,500—2,000

Description: The fuze consists of four prin-
cipal parts: (1) the base, which contains the

relay detonator and holder and the interruptor
unit; (2) the nose or detonator assembly, which
contains the striker assembly and the detonator;
(3) the plastic ogive; and (4) the flash tube,
which is fitted in the center of the ogive and
holds the nose and the base together. A crush
cup is located beneath the firing pin, holding the
firing pin away from the detonator, and a cen-
trifugal interruptor separates the detonator
from the relay detonator in the base of the fuze.
Two types of interruptor assemblies have been
emploved. In the earlier model, the interruptor
bore against the upper blade of a forked setting
sleeve in the “Delay” or “Off" position and
thus could not move into the sleeve and clear
the flash channel. Rotating the sleeve 907 in
either direction to the “S5.Q." or “On" position
removed the end of the forked blade from the
interruptor, and ecentrifugal force could move
the interruptor into the sleeve and out of the
flash channel. The interruptor system of later
models has been slightly altered. A eylindriecal
setting sleeve with an eccentric bore is em-
ploved. In the “Delay” or “Off" position, the
eccentric bore is not aligned with the inter-
ruptor, and the interruptor cannot move into
the sleeve and clear the channel. Turning the
setting sleeve to the “S.Q." or “On" position
aligns the bore with the interruptor, which can
then be moved into the sleeve by centrifugal
foree. In either case, the end of the setting
sleeve carries a slotted setting key.

Operation: When the fuzed projectile is
loaded into the gun, the setting key is turned
to the “On"” or “S.Q." position. On set-back, the
interruptor sits down in the flash channel, but
when the projectile leaves the gun centrifugal
force moves the interruptor into the sleeve and
clears the flash channel. On impaect, the closing
disc above the striker iz forced down, the
erush cup beneath the striker is erushed, and
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
fuze.

Remarks: The differences between Mods of
this fuze are as follows:
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SETTING SLEEVE

Mod 0

Mod 1:

Mod 2:

Mod 3:

STRIKER ASSEMBLY-

INTERRUPTER

STRIKER SUPPORT CUP

DETONATOR

FLASH TUBE

RELAY DETONATOR

Figure 84. Point Detonating Fuze Mk 29 Mod 0

Dark green ogive, made of easily
chipped asbestos plastic, unsuitable
for storage and handling. This Mod
is obsolete.

Chip-proof, resin-impregnated cloth,
vellow plastic ogive.

Same as Mod 1, with strengthened
flash channel,

Like Mod 2, with longer nose cap ex-

plastic ogive. A 0.01-inch thick disc is
incorporated between the relay det-
onator and the flash channel of the
Mod 3. This prevents gas pressure,
which sometimes leaks past the un-
armed interruptor, from setting off
the relay detonator, if the nose of
the fuze is accidentally struck during

handling.

tending to base and giving additional This fuze will function on thin plate and on

support to flash channel. Brown water at angles over 6°.
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Mk 30
Projectiles used in. .............3"/23 A.A.
3" /50 ALA.
3" /50 H.C.
4" /50 H.C.
5” /64 H.C.
6" /4T H.C.
Over-all length, inches ............... 4.55
Diameter at nose, inch............... 0.55
Diameter at base of ogive, inches........ 2.4
Threaded length, inch ._.............. 080
Threads ........ccoviiiiiiiann. 7 R.H.
Weight, pounds .. .......c0iivnnnunn. 1.51
Material................... Base—Steel

Head—brass
Ogive—plastic

All the desecription, operation, and remarks
on the Point Detonating Fuze Mk 29 apply also
to this fuze, except that the Mod 1 of the Mk 30
has a light green instead of a yvellow ogive. The
Mk 30 is a Navy adaptation of the Army M48.

Mk 34 Mods 0 and |

Projectiles usedin .......... 1.1" A.A., H.E.
Over-all length, inches................ 2.08
Diameters, inch .............. Nose—0.300
At base of
ogive—1.06
Threaded length, inch ................ 0.46
STRBRUIE: v i o e 7T R.H.
Material . . . . Body—die-cast alloy (zinc base)
Magazine—brass

Firing pin extension—nplastic

Description: This fuze consists of one hous-
ing containing the firing pin and rotor units.
Above the firing pin iz a plastic firing-pin ex-
tension. The firing pin is held up by two detents,
which are held in place by a circular copper
band surrounding them and acting as a spring.
Beneath the firing pin is the rotor, with the
detonator at an angle of about 55 degrees from
the axis of the fuze. The rotor is held in the
unarmed pogition by a set-back block connected
by a copper shear wire. In this position, the
detonator is out of line with both the firing pin
and the booster.

Operation: On set-back, the set-back block
moves back, breaking the shear wire that has
been holding it to the rotor. Centrifugal force
causes the firing-pin detents to move outward
and to turn the rotor so that the detonator is
aligned with the firing pin. The rotor is held in
this position by centrifugal force. On impact,
the nose of the fuze is crushed and the firing
pin extension drives the firing pin into the det-
onator.

Remarks: The Point Detonating Fuze Mk 34
Mod 1 differs in that the firing pin detents are
“hour—glass"” detents. On set-back, the firing
pin will move back against the detents, and (be-
cause of their shape)they will be held in place
until the firing pin moves forward again under
the influence of creep.

The plastic firing-pin extension is a safety
device. In the event that the round is dropped,
the plastic extension will shatter, where a one-
piece metal firing pin might force its way past
the firing-pin detents and initiate the fuze.

Mk 66 Mod 0
Projectilesusedin. .......... ... 5" /38 W.P.
Over-all length, inches ............... 4.408
Thread . ... iiienas 1.70"-14NS-1 R.H.

Materials . . Bodv—steel
Nose piece—brass
Ogive—plastic (eloth base)
Rotor assembly—aluminum alloy
Magazine—steel

Weight,pounds ......cccevvvevivnnnn. 1.54

Description: This fuze is very much like the
Point Detonating Fuze Mk 29 Mod 3, with the
addition of the rotor for detonator safety. It
has the firing pin and crush cap in the nose, the
flash channel, the interruptor device, the rotor
assembly, and the magazine, The rotor contains
a lead azide detonator and is held in place by
two detents. The booster magazine contains 6.7
grams of black powder in a water-tight vinylite
cup. A vinylite cup is cemented onto the base
of the fuze to prevent the holes in the metal
cover from abrading the silk powder bags in the
W.P. load as the fuze is inserted.

An aluminum disk 0.010-inch thick between
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Figure 85. Point Detonating Fuze Mk 34 Mod 1

the relay detonator and the rotor housing is an-
other safety feature. It prevents pressure from
an accidental detonation in the nose from get-
ting to the rotor after leaking past the unarmed
interruptor—which the gas could do.

Operation: When the projectile is ready to be
fired, the setting screw for the interruptor is
turned to the ON or 8Q (“Super-Quick™) posi-
tion. Up to this time the interruptor, in the OFF

CONFHBENTIAL-

position, has blocked the flash channel so that
accidental crushing of the cup, setting off the
detonator, could not set off the booster charge.
On set-back, the interruptor sits down in the
flash channel; but, as creep takes over, the
centrifugal force moves the interruptor into the
sleeve, clearing the flash channel,

Centrifugal force also moves the detents hold-
ing the rotor out, allowing the lead counter-

M



U.S. EXPLOSIVE ORDNANCE OFP 1664
FIRING PIN
0
e SUPPORT CUP
Sy CERRRR,
u\\i‘*\.ﬁ
’/’R\gjﬁgx N DETONATOR
=
/ %lﬁ/
' m /
NV
- N A
; %ﬁ / FLASH TUBE
7 3
Y Pa ﬁf/
il l_f‘ii \ %//
{‘i\{"\fﬁﬁf h‘\ INTERRUPTOR
N
%ﬁiﬂﬁ Bﬁ ROTOR
LEAD IN
| R T R e BLAGK POWDER
T L BOOSTER

Figure 86.

weights in the rotor, through centrifugal foree,
to rotate the rotor until the stop pins rest
against the edge of the holes in the housing,
thus lining up the second detonator under the
flash channel. The fuze is now fully armed, and,
on impact, the erush cap collapses, allowing the
firing pin to set off the detonator, sending the
flash down the open tube, which in turn sets off
the detonator in the rotor, and finally the black
powder charge.

Remarks: The fuze will detonate on impaet
with ground, lé4-inch wood, or 14-ineh mild
steel plate.

The Point Detonating Fuze Mk 66 was de-
veloped to give detonator safety in 5”/38 W.P.

100

Point Detonating Fuze Mk 66 Mod 0

projectile assemblies, which do not have auxil-
iary detonating fuzes.

M75
Projectiles used in. .........20-mm {(Army)
HE-L,
' Ma7
Over-all length, inches ............... 1.20
Diameter at base of ogive, inch......... 0.64
Threaded length, inch................. 0.20
Threads ......cconneerermiarranans 7T R.H.
Weight, pound ....................00497
BEBEETIBN o o win v winics s o ae e o waaa e Brass
Filling....... Detonator—mercury fulminate
Relay charge—lead azide

Booster—tetryl
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Figure 87. Point Defonating Fuze M75

Description: This fuze is designed to function
with instantaneous action on impact with light
material surfaces. The fuze is initiated on im-
pact by the set-forward motion of the detonator
charge, or by pieces of metal from the body
striking the detonator charge.

The fuze has two major parts, a body with
an air space in the fore part of the fuze, and a
magazine containing the explosive train,
screwed into the base of the body.

Remarks: The fuze containsg no interruptors
or other safety devices and is, therefore, sensi-
tive for handling.

MNo. 253 Mks 1—3

Projectiles used in.......... 20-mm (Army)
H.E.-L,
Mk 1
Over-all length, inches................ 141
Diameter at nose, inch. i .0.32
Diameter at base of ugwe mch ........ 0.70
Threaded length, inch................ 0.12
11y T SOV 4 R.H.
Waight, pound . ....cvvvivvcninnnnns 0.058
Material ..... CUPCUTONRRRU WO T Brass
Filling . . . .Detonator—mercury fulminate

Relay charge—mercury fulminate
Booster—tetryl

BRASS DISC

DETOMATOR

RELAY

BOOSTER

Figure 88. Point Detonating Fuze No. 253 Mk 3

Description: This fuze is designed to func-
tion with instantaneous action on impact with
light material surfaces. It is initiated on impact
by the set-forward force of the detonator charge,
or by pieces of metal from the body striking
the detonator charge.

The fuze consists of two major parts, a brass
body with an air chamber in its forward part,
and a brass mazagine containing the explosive
train and externally threaded (L.H.) to screw
into the base of the body. The magazine is cov-
ered with a brass dise separating the detonator
from the air column. In the Point Detonating
Fuze Mk 1, this disc is solid, but in the Mks
2 and 3 a small hole is drilled through the cen-
ter of the disc to increase the fuze's sensitivity.
In the Mks 1 and 2 the body cavity was closed
at the forward end by a thin brass disc; in the
Point Detonating Fuze Mk 3, the brass disc is
omitted, and the nose is solid across this area.

Remarks: The fuze contains no interruptors
or other safety devices, and is therefore sensi-
tive for handling.
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NOSE TIME FUZES FOR PROJECTILES

Mk 18 Mods 0—4 (Obsolescent)
Projectiles used in
4" /50 Illuminating
5"/25/38/51 A.A. Common
5" /25/38/51 Illuminating

5" /38 Window

5"/38 W.P.

5" /61 H. C.

6" /47/50/58 Illuminating

6" /47/563 H.C.

8" /65 H.C.
Over-all length, inches................ 3.54
Diameter at base of ogive, inches......3.05
Threaded length, inch................. 0.81
oy Tl SN i S T R.H.
Weight, pounds. ..........ccvnvennnn. 2.52
Material .......ccovvvnvmnnsornsasnns Brass

Setting times, seconds
Mods 2, 3, and 4—minimum, 0.6
maximum, 45
—minimum, 2.4
maximum, 45
Description: In its assembled form, the fuze
has a contour which corresponds to that of the
Navy medium- and major-caliber projectiles. It
consists of four main units, as follows:

1. MOVEMENT ASSEMBLY—The movement
assembly is attached to the inside of the body
by three holding screws.

2. BopY—The brass body contains the mag-
azine charge, 30 grains of black powder, and
the bottom closing screw assembly. It is
threaded to fit an adapter, which, in turn, is
threaded into the nose of the projectile,

3. LOWER CAP ASSEMBLY—The brass lower
cap, or graduated rotative cap, is attached to
the body by a joint, consisting of a steel wire
leading through grooves in the cap and body.
This allows rotative motion between the lower
cap and the body, but prevents axial motion
between the lower cap and the body. It has a

Mods 0 and 1

tensioning feature wherein the torsional resist-
ance which restrains rotative motion is ad-
justed by four screws during assembly of the
fuze.

4. UPPER CAP—The brass upper cap screws
into the lower cap and completes the nose con-
tour of the assembled fuze.

For purposes of explanation, the movement
assembly may be divided into three main parts,
as follows:

1. THE TIMING-DISC MECHANISM consists
of the timing dise, a setting pin, a spring ham-
mer assembly, and the central drive shaft. The
timing disc has a firing notch on one side and,
on the other side, a forked setting lug which
engages the setting pin located in the top in-
side shoulder of the lower, rotative, cap., The
timing disc is secured to the central drive
shaft by a friction clutch, so that it may be
turned independently of the central drive
shaft. Around the top of the timing disc is a
retaining ring which prevents the timing disc
from riding forward when the projectile ini-
tially seats itself in the gun, and also prevents
the hammer from driving the setting lug down
too far. Beneath the timing disc is a safety
dise, the projection of which bears against the
elbow piece of the firing arm. This part is rg-
idly secured to the central shaft, so that it will
rotate out of the way when the clock operates.
Its purpose is to provide a safe and a minimum
setting.

In setting 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 setting pin is engaged by the setting
lug of the timing disc. Disengagement of these
two parts is effected by the spring hammer as-
sembly, which is fastened on one end to the top
inside shoulder of the lower cap and (on the
opposite end) has two small weights.
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ng'l.l're 90. MNose Time Fure Mk 18

2. THE CLOCK MECHANISM consists of two
centrifugal gear arcs, a series of reduction
gears, and the escapement mechanism. The
centrifugal gear arcs are geared to the central
drive shaft and are weighted on one side so that
they will turn in a counterclockwise direction,
thus turning the central shaft and the timing
dise in a clockwise direction. The gear arcs
have starter springs on them which serve to
prevent the gears from freezing. The reduction
gears are similarly geared to the central spin-

dle, and their rotation is governed by the es-
capement mechanism which is connected to the
lowest gear. The escapement mechanism con-
sists of an escapement gear, escapement lever,
escapement-lever spring, safety-lever plate, and
safety lever plate spring. In the assembled posi-
tion, the escapement lever is prevented from
moving by the safety-lever plate, which has a
pin protruding from the bottom of it and en-
gages the escapement lever. The safety-lever
plate is pivoted with a weight on one end, and
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iz held in position by the safety-lever plate
spring. The escapement lever acts as a balance
wheel 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 consists of the
firing arm, firing-arm shaft, set-back pin, fir-
ing-pin safety plate, and firing pin. The firing
arm is pivoted and has a weight on one end
and, on the opposite end, an elbow piece which
bears against the outer periphery of the timing
dize. Rigidly secured to the firing arm is the
firing-arm shaft, which is prevented from turn-
ing in the assembled condition by the set-back
pin, The set-back pin is held in position by the
set-back pin spring and rests in front of a
projection of the firing-arm shaft, thus prevent-
ing the latter piece from rotating. In the bottom
of the firing-arm shaft is a notch. Bearing
against the shaft in such a position that it will
pass through the notch when the shaft is ro-
tated, is the firing-pin safety plate. This safety
plate is also pivoted and is fitting under a shoul-
der of the cocked firing pin, thus holding it
away from the primer beneath it.

Operation: The fuze is armed by set-back,
driven by centrifugal force governed by an
escapement mechanism, and fired by a spring-
driven firing-pin. When the projectile is fired
from the gun, the force of set-back accomplishes
two things:

1. The set-back pin overcomes its spring and
drops into the bottom of the fuze. This action
frees the firing-arm shaft for later rotation.

2, The hammer spring assembly pivots down
the weights on one end to strike the setting
lug, thus depressing it and freeing it from the
setting pin. When the forece of ereep sets in, the
spring returns the weights to their original
position, in front of the timing disc.

As the projectile rotates, centrifugal force
accomplishes four things:

1. The safety-lever plate of the escapement
mechanism is pivoted out of the way, thus re-
leagsing the escapement lever and unlocking the
escapement mechanism. This initial movement
causes the escapement lever to oscillate, thus

acting as the balance wheel and governing the
speed of operation.

2. As soon as the escapement mechanism has
been unlocked, the weights on the centrifugal
gear arcs tend to move outward, thus causing
the ares to pivot and rotate the central shaft
and, consequently, the timing disc. This rota-
tion is slowed down by the series of reduction
gears, and its speed is determined by the es-
capement mechanism. This rotary motion of the
timing dise turns the firing notch around to
the elbow piece of the firing arm.

3. When the firing notch has been presented
to the elbow piece of the firing arm, the weight
on the opposite end of the firing arm is moved
outward, turning the elbow into the slot and
turning the firing-arm shaft. This is now pos-
sible, since the set-back pin was 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
noteh, thus moving out from under the shoulder
of the firing pin. The firing pin will then be
thrown downward onto the primer by its com-
pressed spring. The primer will then ignite the
black powder charge in the base of the fuze.

Remarks: Mods 2, 3, and 4 are identical, but
made by different manufacturers.

Mk 22 Mods 0—& [Obsolescent)
Projectiles used in 3"/23/50 A.A. and IIL

4" /50 H.C.
Over-all length, inches. .. ............. 4.55
Diameter at base of ogive, inches........24
Threaded length, inch. ................031
ThYends. = oos gt v sy s T R.H.
Material. .. ....Upper body—zinc/lead alloy

Center body—brass
Base—aluminum
Setting times, seconds
Mods 0-3—minimum, 1.4
maximum, 30
Mods 4—6—minimum, 0.6
maximum, 30

Description: The mechanism for this fuze is
very similar to that described for the Nose
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Figure 91. Nose Time Fuze Mk 22
Time Fuze Mk 18. In the Mk 22, however, the Over-all length, inches............... 4.55
centrifugal weights do not have “kick-off” Diameter at base of ogive, inches. .....2.40
springs, and the Mk 22 is slot-set instead of Threaded length, in¢h................. 0.81
lug-set, as the Mk 18. Also, the Mk 22 is very Phireatn: & il i seim e s S e 7 R.H.
similar to the Army M43A3. Material. ..... Nose—die-cast lead-zinc alloy
Mods 4, 5, and 6 are identical, but are made Body—brass
by different manufacturers. Base—aluminum
Setting times, seconds. ....... minimum, 0.6

Mk 25 Mods 0—3

Projectiles used in....... 5" /64 H.C. and 11l
6" /47 (D.P.) H.C.

maximum, 45
Description: The Nose Time Fuze Mk 25 is a

combination of the Nose Time Fuzes Mk 50 and
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Mk 51. It has the shape of the 30-second Nose
Time Fuze Mk 51, but contains the 45-second
clockwork of the Mk 50. The longer, shimmer
shape of the Mk 51 is necessary because of the
more streamlined shape of the 5”/54 and 6" /47
D.P. projectiles with which it is assembled. But,
since these projectiles are used in long-range
guns, they need the 45-second clockwork.

The description of the clockwork in the Nose
Time Fuze Mk 18 is egually applicable to the
Mk 25.

UPPER CAP

LOWER CAF

This fuze has slots cut for the setting mech-
anism, like the slots on the Mk 22 or Mk 50.

The Mk 25 is a moisture-resistant design, hav-
ing gaskets placed between the upper and lower
caps and between the lower cap and the body,
and a silica gel unit in the base cavity to absorb
what moisture penetrates the gaskets. This
moisture resistance prevents deterioration of
the metal parts and the explosive.

CYLIMDRICAL HAMMER

TIMING DISC

FIRIHG PIM SAFETY
BLOCK ASSEMBLY

FIRING FIN
SPRING
BODY
Figure 2. Nose Time Fuze Mk 42
Mk 42 (Obsolete) Material .......... B FEEt .Ergsﬁs.
Projectiles used in. ......... 12" /50 H.C. Setting times, seconds....... LM lninn:ﬁr:-' 4.5
14" /45,50 H.C. Sy |
Orvaswll Jongth, ingki 167 /45/50 13{5?:: Description: The Nose Time Fuze Mk 42 was
ver-all len T A e :
§ h d
Diameter at base of ogive, inches. ......3.05 fiEvElﬂprd t{? superseds t:he le A5 S en e
Threaded length, inch.................081 In major-caliber H.C. projectiles, because of the
g LR O S e B PR P R 7 R.H.  erratic performance of the latter fuze when so
Weight, DOmNAS. ..o oum s isswmmnms 2.5  employed. The fuze is generally similar to the
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Nose Time Fuze Mk 61, differing only in that
the primary driving force of the Mk 42 is pro-
vided by a heavy mainspring instead of by cen-
trifugal weights. The driving force for the clock-
work mechanism thus becomes substantially in-
dependent of the rate of spin of the projectile,
and is applied during the entire running time
of the fuze.

In addition to the spring-driven feature, the
Nose Time Fuze Mk 42 also differs from the
Mk 61 in that a heavy additional hammer is
located in the recess in the nose cap of the fuze.
This hammer is attached to the nose cap by a
spring. On set-back, this hammer stretches the
spring and strikes the conventional hammer,
ziving it additional force in striking the setting
lug. This feature was found necessary because
the low set-back of major-caliber projectiles
failed to provide sufficient force for the usual
hammer arrangement to disengage the setting
lug from the setting pin.

Operation: The method of operation of this
fuze is generally similar to that of the Nose
Time Fuze Mk 61, except, of course, that the
driving force is supplied by a mainspring. The
force of set-back, when the gun is fired, causes
the auxiliary hammer to descend against the
main hammer, disengaging the setting lug from
the setting pin.

Centrifugal force causes the center arbor
detent to move outwards against its spring and
out of engagement with the center arbor. The
mainspring is then allowed to exert its force on
the center arbor, actuating the escapement-con-
trolled clockwork mechanism. All other features

of operation are identical to those of the Nose
Time Fuze Mk 61.

Remarks: This fuze is now considered obso-
lete. It was found during funetioning trials that
the auxiliary hammer did not function properly
on set-back, The Noze Time Fuze Mk 62 is de-
signed to supersede this fuze in major-caliber
H.C. projectiles.

Mk 50 and Mk 51

Projectiles used in
Mk 50
4" /50 IMNuminating
4" /25/38/51 A.A. Common
8" /25/38/51 Il
5" /38 Window
5" /38 W.P.
5" /51 H.C.
6" /47/58 H.C. and Il1.
8" /6b H.C.
Mk 51
3" /23/50 ALA. and Il
4" /50 H.C.
Setting times, seconds
Mk 50—minimum, 0.6
maximum, 45
Mk 51—minimum, 0.6
maximum, 30

Description: The Nose Time Fuzes Mk 50 and
Mk 51 are merely moisture-resistant versions
of the Nose Time Fuzes Mk 18 Mods 2, 8, and
4 and Mk 22 Mods 4, 5, and 6, respectively. The
size, operation, component parts (except as
noted below), firing train, and setting times are
identical to those of the Nose Time Fuzes Mk
18 and Mk 22.

Moisture Resistance: The following develop-
ments prolong the life of the mechanism and
the explosive. A silica gel bag to absorb mois-
ture is placed in the base cavity of the fuze.
Special gaskets are placed between the upper
cap and the lower cap, and between the lower
cap and the body. The joint between the upper
cap and the lower cap is coated with bakelite
varnish. The primer unit ends are covered with
bakelite varnish. Thread luting compound is ap-
plied to the joint between the body and the
bottom closing screw. The brass disc at the cen-
ter of the bottom closing screw is crimped in
under a washer and then coated with bakelite
varnish. All serew heads visible on the outside
are coated with glyptol lacquer.

Remarks: Different modifications of these
fuzes indicate nothing more than different
manufacturers.

108 CONFIDENTIAL



PROJECTILE FUZES (NOSE TIME)

Mk 57

Projectiles used in...... 8”/556 H.C. (for use
in 8" Rapid-Fire
case gun).

Over-all length, inches...............4.805

Diameter at base of ogive, inches. ..... 2.983

Threaded length, inch................. 0.47

ThreBdl < i i s oniiessinsvbng 7 R.H.

Maberdnk oo R Brass

Setting times, seconds. ... minimum, 0.8-1.0
maximum, 45

Description: This fuze is identical to the Nose
Time Fuze Mk 61 in so far as the internal mech-
anism and method of operation are concerned.
The fuze differs from the Mk 61 in that it is
provided with external slots for setting, rather
than setting lugs. Furthermore, the external
contour of the fuze differs considerably from
that of the Nose Time Fuze Mk 61. The contour
changes were necessary to allow the fuze to
continue the more streamline shape of the
8-inch H.C. projectile and to strengthen the
fuze body and lower cap sufficiently to accom-
modate the setting slots.

Mk &1, Mk 62, Mk &3
Projectiles used in

Mk 61 5”/38 A.A. Com.
5" /38 W.P.

Mk 62 12" /50 H.C.
147/45/50 H.C.
16" /45/50 H.C.

Mk 63 4”/50 11L

2" /25/38/561 AA. Com.

5" /25/38/51 I,

2" /38 W.P.

5" /38 Window

5" /51 H.C.

6" /47/53 H.C.

6" /47 /53 Il

8" /55 H.C,
Over-all length, inches. ............... 3.54
Diameter at base of ogive, inches. ......3.05
Threaded length, inch................. 0.81
Threads

TaT1T5 O—IB g

Figure 93. Nose Time Fuze Mk 57
Weaipht, pounds. .........cvovenivinas 2.52
MERBEIA] o e s a e R Brass
Setting times, seconds. ... minimum, 0.9-1.0

maximum, 45

Description: The Nose Time Fuze Mk 61 is a
modification of the mechanical time fuzes of the
Mk 18 and Mk 50 type, designed specifically
for the 5”/38 projectile when the special re-
duced charge with initial velocity of 1,200 feet
per second is employed. The modifications, al-
lowing the fuze to function at lower rotational
velocities and deereased set-back, are as follows:

A weaker hammer spring is used.

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 plate, re-
tained by a flat spring, holds the safety-lever
plate, which locks the escapement mechanism.

Heavier centrifugal weights are placed on the
driving gears to drive the clockwork movement.

CONFIRENTAL 109



U.S. EXPLOSIVE ORDNANCE

OP 1664

ETTING PIM BAIN SMNDLE
HAMMER

f
CENTRIFUGAL WEIGHT

SETTING LUG
TIMING DASC

KICK=OFF
FPRING

PERCUSSION
CAP

COTTOM
WRAPPING

SILICA-GEL
CAPSULE

BLAGK POWDER
MAGAZINE

ELBOW
WEIGHT
TIMING RING -je'
GASKET

FIRING AR
SHAFT SPRING FLAT  SPRING
SAFETY
' LEVER
FIRING PIN DETENT

SAFETY PLATE CHANNEL SAFETY LEVER

FIRING ARM Fi PLATE & 98
RING -
o ;ff o ESCAPEMENT -

LEVER
— FIRING PIM
(! " SAFETY BLOCK
|1 =

Figure 94. Nose Time Fuse Mk 61

Stronger centrifugal “kick-off” springs are
incorporated on the centrifugal gears. These

a strong force throughout the entire cycle.
A spring is added to the firing-arm shaft.

springs are actually driving springs, and exert Weight is added to the safety-lever plate.
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— SETTING PIN

HAMMER SPRING
EXTENSION

SETTING LUG

TIMING DISC

SAFETY POST

Figure 95. Nose Time Fuze Mk 62

The fuze body is slightly altered to provide to allow its use in the major-caliber H.C. pro-

clearance for the heavier driving weights. jectiles, where extremely low set-back force
The safety setting is changed to 0.9-1.0 on firing is encountered. The additional modi-

second. fications incorporated in the Mk 62 are as
The Nose Time Fuze Mk 62 is almost identical  follows:

to the Mk 61, but is slightly further modified A still weaker hammer spring is used.
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A safety post is provided beneath the ham-
mer spring, preventing arming of the fuze as
the result of accidental dropping.

The Nose Time Fuze Mk 63 is designed to
replace the Nose Time Fuzes Mk 18 and Mk
50 in all projectiles where the Mk 50 is now in
use. Its internal construction is identical to that
of the Mk 61, except that the escapement move-
ment has been regulated for a higher spin rate
—12,600 revolutions per minute—the average
spin rate of the 5”/38 projectile at service ve-
locities.

Remarks: These fuzes, like the Mk 50 type,
have complete moisture-resistant features in-
corporated. These measures include gaskets be-
tween the time-setting ring and the upper cap
and body assemblies, a silica-gel capsule in the
base of the fuze to absorb excess moisture, and

joints and openings coated with approved luting
or bakelite varnish.

The Nose Time Fuze Mk 62 is designed to
replace the spring-driven Nose Time Fuzes Mk
42 in all assemblies.

The Nose Time Fuze Mk 62 differs in opera-
tion from the Mk 61 only in the functioning of
the safety post. This safety post consists merely
of a stud fastened by a screw to the uppermost
ring of the clockwork mechanism. With the
fuze set on “Safe”, this stud is located beneath
a projecting end of the hammer spring, prevent-
ing the hammer from disengaging the setting
lug from the setting pin as the result of acci-
dental dropping. When the fuze is set off the
“Safe' position preparatory to firing, the ham-
mer assembly is moved away from above the
safety post, allowing the hammer to move down
on set-back.

Part | — Chapter 3 — Section 4

¥.T. FUZES

Mks 32 and 40 Type (Obsolete)

Operation: When the round is fired, accelera-
tion in the gun causes the three set-back
switches to close. This action connects the bat-
tery to the electrical mechanism and initiates
charging of the firing condenser throught its
high-resistance delay circuit. Simultaneously,
the set-back pin in the centrifugal clock moves
back against its spring, freeing and starting the
clock escapement mechanism. In the armed posi-
tion, the set-back pin is locked by the locking
spring.

Centrifugal force drives the clock through
its permanent setting of 0.4 to 0.6 second, at
which time the tripping lever moves over the
spring-loaded arming pin. The arming pin
moves forward, withdrawing from the inter-
rupter cavity. This allows the interrupter pin
to be moved outward by centrifugal force, there-
by clearing the flash channel between the elee-
tric primer and the auxiliary detonating fuze,
hitting the short-cireuit plug, and breaking the

short-circuit wire away from the electric primer
leads.

Meanwhile, the firing condenser has been ac-
cumulating an electric charge. When this charge
is sufficient to allow firing of the electric primer,
normally 0.6 to 0.8 second in the dry-battery
type fuze, the fuze is fully armed.

On approach to a target under the proper
conditions, the reflected electromagnetic signal
from the target causes the V.T. element to dis-
charge the firing condenser through the electric
primer. The blast from the primer operates
the auxiliary detonating fuze, which in turn
initiates detonation of the projectile.

Operation of the wet-energized fuzes of this
type is identical, except that the electrolyte
vial in the reserve energizer is broken by accel-
eration of the round, and centrifugal force dis-
tributes the electrolyte throughout the ener-
gizer. Charging of the firing condenser is not
begun when the set-back switches close, but
must wait until the electrolyte is uniformly
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distributed through the reserve energizer. This
normally oceurs 0.2 to 0.3 seconds after set-
back, thereby delaying complete arming of the
unit until 0.8 to 1.1 seconds after set-back.

Mks 45, 47, 53, 58, and 59 Type

Operation: When the round is fired, accelera-
tion in the gun barrel causes the fingers of the
erown breaker to open up, allowing the electro-
lyte vial to break against the bottom of the
breaker. Centrifugal force distributes the elec-
trolyte throughout the energizer, activating it
in 0.2 to 0.8 second. Centrifugal force also opens
the handling safety switch, which previously
had been shorting out the firing condenser.

The firing condenser begins to accumulate
a charge through its high-resistance electrical
delay, and electrical energy is fed to the electric
mechanism in the V.T. element. Centrifugal
force causes the small globule of mercury in
the mercury switch to move through a porous
membrane into the lower chamber, thereby re-
moving the electric short circuit across the
primer leads. This requires from 0.2 to 0.9 sec-
onds, depending on the fuze and the rate of
rotation of the projectile. When the firing con-
denser has aceumulated enough electrical en-
ergy to allow firing of the electric primer, 0.6
to 1.0 second, the fuze is fully armed.

Upon approach to a target under proper
conditions, the reflected electromagnetic signal
from the target causes the V.T. element to dis-
charge the firing condenser through the electric
primer. The blast from the primer functions the
auxiliary detonating fuze, which, in turn, initi-
ates the detonation of the projectile.

The V. T. Fuzes Mk 53, Mk 47, and Mk 59 are
equipped with two mercury switches instead of
the single switch incorporated in the Mk 45
and Mk 58. This feature is provided to insure
additional safety; in all other respects, these
five fuzes are mechanically identical.

The differences in these fuzes lie in dimen-
sions and contour of the head, thread sizes,
and electrical characteristiecs (for slower spin,
less set-back, ete.).

Mk 32 Mods 0—20, Mod 30, and Mod 40

(Obsolete)
Projectiles used in.......... .B" /38/25/61*
ALA. Common
Over-all length, inches. ........ 12 (approx.)

Diameter at base of ogive, inches
3.3 (approx.)

Threaded length, inch......... 0.6 (approx.)
TTREOROE i os vin 1 s o v i s e a0 6 R.H.
Material............ Steel base rings, black

plastic nose ogive, alu-
minum nose cap or but-
ton tip
Weight, pounds. .. .....cocovuiiiinin 6.81
Minimum range, vards. . . Mods 0-20, 40—600
Mod 30—1,000

Energizer.....coneenas Mods 0-20, 40—Dry
Mod 30—Wet
Wave-suppression feature...... Mod 40 only

Self-destructive feature..............None

Description: This fuze was designed to initi-
ate detonation when passing within the maxi-
mum influence radius of about sixty feet. The
Mod 40 has reduced sensitivity against low-
flying aireraft because of the wave-suppression
feature (for values, see V.T. Fuze Mk 40). Burst
heights above water for all Mods without the
wave suppression feature will be high at most
ranges, averaging 130 feet at 12,200 yards in
the 5" /38 projectile, with burst heights varying
widely between rounds. Burst heights over wa-
ter will average lower at shorter ranges, but a
wide dispersion in heights will occur. These
fuzes are especially affected by water surface
conditions. Burst heights of the Mod 40 above
water (WSF) will vary between 10 and 50 feet.

Random premature bursts of rounds assem-
bled with this fuze will occur along the traj-
ectory after the fuze is armed but before it
approaches a target. With targets at long range,
20 per cent of the rounds may burst before
approaching the target, and a somewhat smaller
percentage of prematures will occur at shorter
ranges. If a target at long range is approached

"Mods 0-20 and 40 of this fuze ean be used in the
5/561 gun at 2600 ft./sec., LV. reduced charge only.
Mod 20 canpot be used in the 5°/51 rounds.
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Figure 96.

¥.T. Fuze Mks 32 and 40 Type
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within the sensitivity limits of the fuze, 65
per cent of the rounds should function at the
most critical point to throw fragments against
the target. The percentage of proper functions
at shorter ranges is higher by the amount of
decrease in premature functions. The remainder
of the rounds will be duds. Because of ageing of
the dry energizer, only about 50 per cent of
the rounds will function properly after eight
months. The dry energizers are changed about
every six months by Bureau of Ordnance per-
sonnel. Production has been suspended on this
item.

Employment: This fuze was used for anti-
aireraft work from 600 vards minimum range to
extreme range. The Mod 40, with WSF, has
normal sensitivity above about 200 feet from
the water, but has automatically reduced sensi-
tivity below this level. Mods 0-20 and 30 are
not ordinarily used against surface eraft, be-
cause bursts at long range are too high for
effective fragmentation damage, and those on
low trajectorv have a large dispersion in range.
These Mods might be used with reduced ef-
fectiveness against low-flying planes.

Remarks: The Auxiliary Detonating Fuze Mk
54, replacing the Auxiliary Detonating Fuzes
Mks 17 and 46, is used in conjunction with this
fuze,

This fuze is eurrently being replaced by the
V.T. Fuze Mk 53 in new projectiles; Mk 53 cav-
ity is smaller,

Mk 40 (Obsoclete)

Projectiles used in............... 5" /25/38
AA. Common
Over-all length, inches. ........ 12 (approx.)
Imameter at base of ogive, inches
3.3 (approx.)
Threaded length, inch......... 0.5 (approx.)
Threads ...........c0iiiiiiiinnnn 6 R.H.
Material. .. ............... Steel base, black
plastic ogive;
may have but-
ton tip.
Weight, pounds . .. oo ivanssinsonn 6.81
Minimum range, vards. .. ..........0... 800
Energleer i s siniaiin i Wet

OP 1664
Wave-suppression feature.......... Present
Self-destructive feature.............. None

Description: This fuze initiates detonation if
the trajectory passes within the maximum influ-
ence radius of seventy feet. Against aircraft be-
low 200-foot altitude, operating radius is re-
duced, depending on the altitude of the plane
and the height of the waves, because of the
wave-suppression feature. Burst height over
land or water may vary between 10 and 30 feet.

Random bursts will occur along the tra-
jectory after arming, but before approaching a
target. With a target at 12,200 yard range,
20 per cent of the rounds will funetion prema-
turely : and at closer ranges a somewhat smaller
percentage will function prematurely. If the tar-
get at 12,200-yard range is approached within
the sensitivity limits of the fuze, 65 per cent
of the rounds will function.

These units have wet energizers of the re-
serve type; so effectiveness is not greatly dimin-
ished by normal storage for at least 18 months.
Production has been suspended on this item.

Employment: This fuze is recommended for
antiaircraft work from a minimum range of
800 vards to the extreme range of the gun.
The wave-suppression feature makes this fuze
useful against low-flving aireraft and surface
targets, as it will not detonate on water influ-
ence above 15 to 20 feet; but it must pass some-
what closer to the target in order to funection
than in the case of high-flving targets. It may
be used effectively for barrage of land targets
where bursts at 10 to 30 feet will be effective
against personnel and lightly protected installa-
tions.

Remarks: The Auxiliary Detonating Fuze Mk
54, replacing the Auxiliary Detonating Fuzes
Mks 17 and 46, is used in conjunction with this
fuze.

This fuze is currently being replaced by the
V.T. Fuze Mk 53 in the new, smaller-cavity
projectiles.

Mk 45 Mods || and 12 (Obsolete)

Projectiles used in.............3"/50 AA,
Over-all length, inches........7.7T (approx.}
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PROJECTILE FUZES (V.T.)

Diameter at base of ogive, inches
2.4 (approx.)

Threaded length, inch........ 1.0 (approx.)
Threads .......coveiieiieirrnnns 12 R.H.
Material. ............ Plastic ogive molded

integral to steel base;
perforated nose cap
molded into forward
end of plastic ogive

Weight, pounds ..........coocveivenn 2.40
Minimum range, yards................ 600
[ LH U g L R A P S e g Rt Wet

Centrifugal handling safety switch. . Present

Description: This fuze initiates detonation
within the maximum influence radius of fifty
feet. Burst heights over water at long range
will average around 75 feet, with wide varia-
tions in burst height occcuring as a result of
wave effect and wvariations in sensitivity be-
tween rounds. Burst heights over water at
shorter ranges will generally average to lower
levels.

Random bursts will occur along the trajec-
tory after arming; so that approximately 30
per cent of the rounds will have burst prema-
turely before approach to a target at extremely
long range. At long range, after 30 per cent
of the rounds have functioned prematurely, 50
per cent of the rounds will function when pass-
ing the target within the sensitivity limits of
the fuze.

These fuzes have wet energizers of the re-
serve type.

Employment: This fuze is vused for antiair-
craft work from a minimum range of 600 yards
to the extreme range of the gun. The V.T. Fuze
Mk 45 is useful for low-level attack against
torpedo bombers or surface craft, if it is real-
ized that the fuze functions on approach to wa-
ter as outlined above. The fuze is less sensitive
at shorter ranges.

Remarks: The original V.T. Fuze Mk 45 Mod
11, with longer stem, has been declared unserv-
iceable and reecalled, to be replaced by the
Mod 12.

The V.T. Fuze Mk 45 Mod 12 is currently
being replaced by the V.T. Fuze Mk 58.

The Auxiliary Detonating Fuze Mk 44 is used
in conjunction with these fuzes.

Mk 47 Mod 0
Projectiles used in.............. 6" /47 H.C.
Over-all length, inches........8.9 (approx.)

Diameter at base of ogive, inches
3.3 (approx.)

Threaded length, inch. ......... ... ... 0.5
Threads ........co0vvevnnnnannrnnss 6 R.H.
Material............. .Plastic ogive molded

integral with steel
base ring, and steel
nose cap molded in-
side of forward end
of plastic ogive

Weight, pounds. ..........ccvivernnn. 4.28
Minimum range, yards. .........c.cc00ee 800
BOBERELDEE & & ¢ i v b S Wet
Wave-suppression feature.......... Present
Self-destructive feature .............. None

Centrifugal handling safety switch. .Present

Description: This fuze iz designed for the
H.C. round of the 6”/47 dual-purpose gun. It is
expected that its sensitivity against aircraft
will be of the same order as that of the V.T.
Fuze Mk 53. The Auxiliary Detonating Fuze
Mk 44 is used with this fuze.

Mk 53 Mods 0—é

Projectiles used in............5"/25/38/51

ALA. Common
Over-all length, inches........ 8.9 (approx.)
Diameter at base of ogive, inches

3.3 (approx.)
Threaded length, inch.........0.5 (approx.)
T | e e o e Bt Pt 6 R.H.
Material............Steel base with integral

molded plastic nose;
some Mods may have
steel insert molded in
forward end of plastic

nose
Weight, poonde - ...cocovsrvvrmrrmnan- 4.28
Minimum range, vards

Mods 0-2—T00

Mods 3 and later—500
Energizer ....oovvvenricosssararnnnas Wet
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U. S. EXPLOSIVE ORDNANCE OP 1664
Wave-suppression feature.......... Present Over-all length, inches. ...... .85 (approx.)
Self-destructive feature. ............. None Diameter at base of ogive, inches

e : : e 2.4 (approx.)
Description: This fuze functions within a Threaded length, inch. .. ......1.0 (approx.)
maximum influence radius of about eighty feet. Threads . .......ooooeoennnnnnns 12 R.H.

Sensitivity to aireraft below 200-foot altitude Material. .............Plastic ogive molded

will be somewhat less, depending on the altitude
of the plane and the height of the waves, be-
cause of the wave-suppression feature. Burst
heights above water will vary between 10 and
30 feet.

Random bursts along the trajectory will oe-
cur after arming, but before reaching a target.
At 12,200-vard range on test firing, approxi-
mately ten per cent of the rounds will funection
prematurely. Upon approaching a target within
the sensitivity limits of the fuze at 12,200-vard
range, 80 per cent of the rounds will function
at the most advantageous point for enveloping
the target with fragments. The percentage of
normal functioning at shorter ranges will be
higher by the amount of decrease of premature
bursts. The remainder of the rounds will be
duds.

These fuzes have wet energizers of the re-
serve tyvpe.

Employment: This fuze is used for antiair-
eraft work from a minimum range, as shown
above, to the maximum range of the gun at all
elevations, It is useful against low-flying air-
craft and surface craft where aerial-burst fuze
action is desired. It is also effective for barrage
work against personnel, light equipment, and
land targets. Later Mods mav have self-de-
structive action to initiate detonation at around
10,000 vards to protect outlying friendly ships
and troops on the beach.

Remarks: This fuze iz replacing the V.T.
Fuzes Mk 32 and Mk 40 in all assemblies of new
ammunition. The Auxiliary Detonating Fuze Mk
44 is used.

Mods 1, 2, and 3 have been declared unserv-
iceable. Mods 5 and 6 have additional water-
resistance and are not interchangeable with the
previous Mods.

Mk 58 Mod 0—5
Projectiles used in. ............ B7/50 AA.

integral to steel base;
steel cap molded in
forward end of plas-

tic ogive
Weight, pounds ........ccciieiiiannn 1.98
Minimum range, yards............. .o+ .00
Eneypizer- oo v oo b B i S Wet
Wave-suppression feature......... .Present
Self-destructive element. ........ Mod 5 only

Centrifugal handling safety switch. . Present

Deseription: The maximum influence radius
varies between 40 and 100 feet for different
lots and Mods. Sensitivity to aireraft flving be-
low 200-ft altitude will be reduced by the
wave-suppression feature. Burst heights over
water will average between 5 and 15 feet.

Random bursts of rounds will occur along the
trajectory after arming, so that approximately
20 per cent of the rounds will have functioned
before reaching a target at long range. When
fired at a target at long range, after 20 per cent
of the rounds have burst prematurely, 65 per
cent will function.

Employment: This fuze is used for antiair-
craft work for ranges of 500 vards to the ex-
treme range. It is useful against low-flying
aireraft and surface eraft, and in land barrage
against personnel and light equipment.

Remarks: The Auxiliary Detonating Fuze Mk
44 is used with this V.T. Fuze.

The V.T. Fuze Mk 58 is currently replacing
the Mk 45 Mod 12 in the 3”/50 assembly.

Mods 3, 4, and 5 have additional water-re-
sistance and are not interchangeable with pre-
vious Mods.

Mod 5 will have a self-destructive switch to
function at a range of 6,000 to 9,000 yards. The
switch is not adjustable.

Mod 0 is now obsolete.
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PROJECTILE FUZES (AUXILIARY DETONATING)

Mk 59 Med 0

Projectiles ugsedin.............. 5" /64 H.C.

Over-all length, inches............. 1-13/16

Diameter at base of ogive, inches......2.71

Threaded length,inch.................. 0.5

TRRPBREE 5 i i SR e e G abls 6 R.H.

Material o sviviia i Capless plastic ogive
molded integral with
steel base

Wl DOUNIE: . - o un s ki wes sotes 4.05

Minimum range, yards. .......cccvevves 500

IERABERTBRE . o v 0050 m 000 i o e R Wet
Wave-suppression feature.......... Present
Self-destructive element ............. None

Centrifugal handling safety switch. .Present

Description: This fuze is designed for use in
the H.C. round of the new 5”/54 guns. It is
designed for antiaireraft work from a minimum
range of 500 yards to the extreme range of the
gun at all elevations. The Auxiliary Detonating
Fuze Mk 44 Mod 0 is used.

Part | — Chapter 3 — Section 5

AUXILIARY DETONATING FUZES FOR PROJECTILES

Mk 17 Mods 0—13

Fuzes found with......Mk 18 Mods 2-4
Mk 22 and Mods 1-5
Mk 29 Mods 1-3
Mk 30 Mods 1-3

Over-all length, inches................. 2.5
EAamater INEheN < i oo v e aiinic s e nin 550 1.38
WRloht, SERIB o vd i vw s s dejain s dss 348
Threaded length, inch.........c.o.o0e. 0.96
Al ity | RS-y NSRS WOy 10 L.H.
Material............ Steel body, not painted
Arming speed, r.pm............3,000-4,500

Description: The fuze is composed of a one-
piece body, with a booster cap and plug closing
the ends. The body assembly consists of the
firing-pin housing and rotor housing, both of
which are contained in the sealing cup. In the
middle of the closing plug is an obturating cup
with a sealing dise between the plug and the
firing-pin housing. The firing-pin housing con-
tains a metal firing pin which is held in position
by two firing-pin detents. Contained within the
rotor housing are a rotor and two rotor detents.
The rotor, which contains two lead counter-
weights and the detonator, is assembled in the
housing with the axis of the detonator at an
angle of about 55 degrees from the axis of the
fuze. The line of centers of the lead counter-
Weights is at an angle of about 385 degrees from

the axis. The rotor is held in the unarmed posi-
tion by the two rotor detents, the tapered ends
of which engage in holes in the side of the rotor.

Operation: As the projectile is fired from the
gun, centrifugal force moves the firing pin and
rotor detents back against their springs. Then
centrifugal force, acting upon the lead counter-
weights in the rotor, will cause the rotor to turn
until the detonator assembly is in line with the
booster lead-in and firing pin. In this position,
the rotor is dynamically balanced, centrifugal
force holding the two lead counterweights at a
maximum radius from the axis of rotation of
the fuze. When the nose fuze functions, the
gas pressure from it forces the obturating cup
down, shearing the sealing disc adjacent to the
firing pin and driving the firing pin down into
the primer-detonator assembly which fires the
booster lead-in and the booster.

Remarks: This fuze is not designed to fune-
tion by itself, but will function only by the
gas pressure from a nose fuze.

Mods 0-6, representing different manufac-
turers, were originally assigned for use in 3-
inch to 16-inch A.A., A.A. Common, and H.C.
projectiles. Later assignments restricted their
usge to 3-inch to 6-inch projectiles. Mods 0 to 6
were then withdrawn from service and replaced
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OBTURATING CUP =
CLOSING PLUG

SEALING DISC

FIRING PIN
DETENTS

STOP PIN
ROTOR

ROTOR HOUSING

Y
7

ROTOR DETENTS

BOOSTER LEAD-IN = -

BOOSTER =

Figure 97. Auxiliory Detonating Fute Mk 17 Mod &

by Mods 818, later redesignated as the Auxili-  stripe” Auxiliary Detonating Fuze Mk 17 Mod 8
ary Detonating Fuze Mk 46. A special “green-  with weaker detent springs was assigned to be
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PROJECTILE FUZES [AUXILIARY DETONATING)

used in major-caliber H.C. ammunition. This
fuze was later redesignated the Auxiliary Deto-
nating Fuze Mk 35.

Mods 8-13 of Auxiliary Detonating Fuze
Mk 46 differ from Mods 0-6 as follows:

1. To insure positive rotation, two additional
lead counterweights were added to the rotor
and two holes drilled in the rotor opposite these
weights.

2. Two stop pins were added to the rotor, and
two holes were cut in the rotor housing to en-
gage the stop pins to prevent further rotation
of the rotor after the detonator had become
aligned with the firing pin.

Mk 17 Mods 0-11 are considered obsolete.

Mk 35 Mod 0 (Obsolete)

Fuzes found with.......... Mk 29 Mods 1-3
Mk 39
Mk 48
This fuze is a redesignation of the Auxiliary
Detonating Fuze Mk 17 Mod 8. See “Remarks”
on Mk 17.

Mk 43 Mods 0 and |

Fuzes found with......... Mk 25 and Mk 30
Over-all length, inches................ 3.18
Threaded length, inch................ 0.625
TR O s et hokin b s s bR 11 L.H.

This fuze is like the Auxiliary Detonating
Fuze Mk 17 Mods 8-13 (see “Remarks” on Mk
17), except for the dimensions listed above and
the fact that it has a pointed firing pin and a
lead azide detonator, also an adapter and an ad-
ditional booster pellet. This extra booster is re-
quired because of the long, narrow nose of the
5”/54 and 6" /47 D.P. projectiles, in which this
fuze is used.

Mod 0 differs from Mod 1 in that the former
has the two-piece body as illustrated, and the
latter has a one-piece specially-built body. The
Mod 1 is the design which was produced in
quantity.

Mk 44 Mods | and 2: also Mk 52
Projectiles used in
Mk 44 Mods 1-2....3"/50 A.A.
5" /25/38/51
A.A., Common

65" /564 H. C.
6” /47 H.C.
Mk52....00000... 8” /656 H.C.
12” /50 H.C.
14”7 /45/50 H.C.
16" /45/50 H.C.
Over-all length, inches
ROLOE BOMEIAR . ..o iivivannisunssins 1.5
BODREEE COD ol i vi5vas oia e 5 s wn s 1.256

Description: This fuze is’ constructed in two
parts, a booster cup and a rotor housing into
the base of which the booster cup is screwed.
The rotor housing contains a double rotor as-
sembly, one rotor located above the other. The
upper rotor contains a primer detonator incor-
porating lead azide. The lower rotor contains
a booster lead-in of tetryl. In the assembled
position, each rotor is locked by two centrifugal
detents so that the components of the firing
train are out of alignment.

Operation: The fuze is armed by centrifugal
force, which causes the two sets of rotor de-
tents to move outward against their springs,
unlocking the rotors. The weighted rotors are
then revolved by centrifugal force, until their
motion is arrested by the stop pins. At this time
the firing train is fully aligned, with the detona-
tor immediately above the booster lead-in, and
the fuze is armed. When the nose fuze functions,
the gas pressure thus generated forces through
the weakened part of the closing disc and fires
the detonator, which initiates the booster lead-
in and the booster.

Remarks: The Auxiliary Detonating Fuze
Mk 52 is completely identical to the Mk 44, ex-
cept that the rotor detent springs have been
considerably weakened, allowing arming at
lower rotational velocities than the Mk 44. This
alteration was necessitated by the fact that the
Mk 52 is employed in the low-spin major-caliber
H.C. projectiles.

The Auxiliary Detonating Fuze Mk 44
Mod 1 has a die-cast motor housing ; Mod 2 has a
hole in the cover plate.

Mk 46 Mod 0 (Obsolete)
The Auxiliary Detonating Fuze Mk 46 is a
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OBTURATING CUP

CLOSING PLUG ﬁk S

SEALING DISC
FIRING PIN — ‘ -
FIRING PIN DETENTS

ROTOR
ROFOR HOUSING i

W

ROTOR DETENTS

BOOSTER LEAD-IN

ADAPTER

BOOSTER

Figure 98. Auxiliary Detonafing Fure Mk 43 Mod 1

redesignation of the Mk 17 Mods 8-13. See lead azide rather than fulminate of mercury

Mk 17, “Remarks.” detonator, and also a pointed firing pin instead
Mk 54 Mods 0 and | of a blunt one. | .
This fuze is exactly like the Auxiliary Deto- The Mod 1 has an aluminum I“Stﬁﬂd_ﬂf a

nating Fuze Mk 46, except that this fuze has a steel body, as the Mod 0 has.
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COVER DISC

ROTOR SHAFT

UPPER ROTOR

ROTOR HOUSING

LOWFER ROTOR

ﬁ

LEAD-IN.CUP ASSEMBLIES

&'v.hl ARl (LN WP TATR
-

BODY = |

BOOSTER SEPARATING DISC j

BOOSTER PELLET

BOOSTER SPACING DISC : \\ [

LS
MAGAZINE s iy
UMARMED POSITION

DETOMNATOR ASSEMBLY

- LOWER ROTOR CHARGE
LOWER ROTOR WEIGHT

TETRYL BOOSTER

|
I

R A L AT P R L W T b

ARMED FOSITION
DETENT

UPPER ROTOR
WEIGHT

ARMED POSITION
Figure 99. Ausiliary Detonating Fuze Mk 44 Mad 0

Mk 55 Mods 0 and |
and a pointed firing pin.

DETENT
SPRING

DETENT

ROTOR
STOP PIM

it has a lead azide detonator—for longer life—

This fuze is exactly like the Auxiliary Deto-
nating Fuze Mk 17 Mod 8 (Mk 35), except that

Mod 1 of this fuze has an aluminum body;
Mod 0 has a steel body.
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BASE FUZES FOR PROJECTILES

Base Detonating Fuze Mk 2 Mod 2

Projectilesusedin. ............. T"/45 A.P.
Over-all length, inches, ...............7.25
Diameter of body, inches. .............1.38
Diameter of head, inches.............. 1.80
Threaded length, inches........... v ov s 12D
Threads oo s R Sy v 18 L:H:
MATERIA] oo sva iR RN GO E R Steel

Description: This fuze consists of two major
parts: (1) a tracer head, threaded externally
to serew into the base of the projectile and
containing the tracer primer and pyrotechnic
components; (2) the fuze body which houses
the Semple striker and earrier unit, the primer-
detonator tube, the safety coil, the contrifugal
bolt assembly, and the booster charge,

In the unarmed position, the striker, which

- | —so0sTER
N g
== — CENTRIFUGAL
SPRING i TH] GATE BoLTS
STRIKER | 2 —sareTy oo
PIVOT L LE 1 ™—DETONATOR
CENTRIFUGAL~ U F~—DELAY
R HOLT e B —PRIMER
STRIKER ISP
CARRIER TR
TRACER
TRAGER
PRIMER

Figure 100. Base Detonating Fure Mk 2 Mod 2

is pivoted in the striker carrier, is held in the
offset position by a pair of centrifugal lock
bolts. These bolts are housed in the striker car-
rier 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. Addi-
tional safety is provided by encasing the deto-
nator in a small expansion chamber surrounded
by a heavy steel safety coil. Accidental explo-
sion of the detonator will expand itself in the
chamber and against the safety coil, and will
not penetrate past the gate bolts sufficiently to
fire the booster.

Operation: When the projectile is fired, the
tracer primer functions and ignites the tracer
element in the base of the fuze. Centrifugal
force causes the centrifugal lock bolts and the
centrifugal gate bolts to move outward against
their springs. This provides free access be-
tween the detonator capsule and the booster
charge, and unlocks the pivoted striker. Since
the striker is 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 striker carrier moves
forward against its spring, bringing the striker
against the primer, which fires the delay ele-
ment and the detonator. The flash from the
detonator passes by the open gate bolts and
initiates the booster charge, firing the projec-
tile.

Remarks: Because of the shape of the striker,
the force of initial acceleration prevents cen-
trifugal forece from producing alignment while
the projectile is still in the bore of the gun.
When acceleration ceases, centrifugal force re-
volves the pivoted striker to the armed position.
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Figure 101. Base lgnition Fuze Mk 2 Mod 9

Base Ignition Fuze Mk 2 Mod 9 [Obsolete)

Projectiles used in
3" /23 Commeon
1-pdr./40 Common
3-pdr./50 Common
6-pdr./40/42/45/50 Common

Over-all length, inches................ 1.75
Diameter of head, inch............... 0.875
Diameter of body, inch................ 0.63
Threaded length, inch................ 0.80
e L 16 L.H.
Meaberial .. oo vy e Body—Dbrass
Plunger—brass

Firing pin—steel

Description: The fuze consists of a brass fuze

body housing a firing pin and a plunger assem-

bly. The firing pin and plunger are locked to-
gether by a copper shear pin, in the unarmed
position. A primer and black powder magazine
are crimped to the upper end of the fuze body.

Operation: When the projectile is fired from
the gun, the foree of set-back drives the plunger
back toward the head of the fuze, shearing the
copper pin locking the plunger to the firing pin.
When the plunger has moved back sufficiently,

T47176 O—a8—08

the lock pin in the firing pin is caused by cen-
trifugal force to move into the groove cut in the
interior of the plunger body. The two units are
again locked together, but the plunger is now
in the lower position. On impact, inertia forces
both the plunger and the firing pin forward,
driving the firing pin into the primer and initiat-
ing the black powder ignition charge. This fires
the black powder/TNT main charge in the pro-
jectile.

Remarks: No anti-creep spring is incorpo-
rated in the assembly of this fuze. Once set-
back has ceased and the plunger and firing
pin are locked together by the lock pin, there
is nothing present in the fuze to prevent their
movement forward toward the primer.

Base Detonating Fuze Mk 3 Mod 2 (Obsolete)

Projectiles used in. . ... 6" /50/53 Common
T /45 Bombardment
14" /45/50 Bbt.

Over-all length, inches................05.85
Body diameter, inches...............L375
Head diameter, inches.............. .. 1.80
Welaght, poURds o v vsssne s sviassins 2.58
Threaded length, inches. .............. 1.25
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PHPERAR oo i s anis b s somss 13 L.H.
Material .......c0iiiiiinnnnnasnssas Steel

Description: This fuze consists of two major
parts: (1) a tracer head, threaded externally
to serew into the base of the projectile and con-
taining the tracer primer and pyrotechnic com-
ponents; (2) the fuze body, which houses the
Semple firing pin and firing-pin housing, the
primer-detonator assembly, the centrifugal half-
blocks, the safety coil, and the hooster.

In the unarmed position, the firing pin, which
is pivoted in its housing, is held offset from the
primer by a pair of centrifugal detents. These
detents 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 from the booster by a
pair of centrifugal half-blocks. Each half-block
is TNT stemmed to form a booster lead-in, but
the stemmed portions of the two half-blocks are
out of alignment in the unarmed position, pro-
viding a safety interruption in the explosive
train. Additional safety is provided by encasing
the detonator in a small expansion chamber sur-
rounded by a safety coil. Accidental explosion
of the detonator will expend its forece against

T BOOSTER
PLUG d SPRING
CENTRIFUGAL
HALF BLOCKS
SAFETY e
COIL DETOMNATOR
SPRING — . 7z, FHIMER
STRIKER e pyvoT
CARRIER
CENTRIFUGAL~" | SERHEEE
LOCK BOLT :
TRAGER ——
TRAGER
PRIMER
Figure 102, Base Defonating Fuze Mk 3 Mod 2

the safety coil and will not fire the stemmed
half-blocks or the booster,

Operation: When the projectile is fired, the
tracer primer functions and ignites the tracer
element in the base of the fuze. Centrifugal
force canses the ecentrifugal detents and the
centrifugal half-blocks to move outward against
their springs. This aligns the booster lead-ins
in the half-blocks and unlocks the pivoted firing
pin. Since the firing pin is heavily weighted on
its lower end, centrifugal force rotates it about
its pivot and brings its point into alignment with
the primer. On impact, the firing-pin housing
moves forward against the anti-creep spring,
bringing the firing pin against the primer,
which, in turn, fires the detonator. The flash
from the detonator initiates the stemmed lead-
ins in the half-blocks, the booster charge, and
finally the projectile.

Remarks: Because of the shape of the striker,
the force of the initial acceleration prevents
centrifugal action from aligning the firing pin
until after the projectile has left the bore of
the gun. When acceleration ceases, centrifugal
force revolves the pivoted firing pin to the
armed position.

Base Ignition Fuze Mk 8 Mods 4 and 5
(Obsolete)

Projectiles used in....1-, 3-, and 6-pounders
3 /23 Common
Over-all length, inches. .. .Mk 8 Mod 4—3.61

Mk 8 Mod 65— —

Diameter, inch .........c.ovon. Head—0.875
Body—0.625

Weight.......... Mk 8 Mod 4—129.7 grams
Mk 8 Mod 5—2.40 ounces

Threaded length, inch...........ccc0vue 1.0
RS - vt s v s RN 18 L.H.

Material. . . Body—brass or bronze
Plunger post and plunger—brass
Striker—cold rolled steel

Deseription: The body of the fuze contains
the plunger and the plunger post which is
fitted to the plunger by a shear pin. The striker
is attached by a hinge pin to the plunger.
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Figure 103, Base lgnition Fuze Mk 8 Mod 4

The primer-magagzine unit is held to the body by
upsetting the end inward.

Operation: The fuze is assembled with the
plunger in the forward position and the striker
rotated on the hinge pin, which fastens the
striker to the plunger so that it is not aligned
with the primer. The force of set-back cuts the
shear pin, allowing the plunger to ride back
on the plunger post. This motion carries the
striker, which straightens out as it enters the
recess in the end of the plunger post and then
points at the primer cap. On impact the plunger
and plunger post go forward together and fire
the primer, which ignites the magazine.

Remarks: While this is not a centrifugally
actuated fuze, the firing pin is not aligned with

the primer until after set-back and cannot be
s0 aligned until the plunger has moved relative
to the plunger post.

Base Ignition Fuze Mk 8 Mod 4 differs from
Mod 5 only in that it has the longer body with
the integral external tracer assembly.

Base Detonating Fuze Mk 9 Med 2

Projectiles used in.............. T /45 A.P.
Over-all length, inches................6.62
Body diameter, inches................ 1.38
Diameter of head, inches. ... .......... 1.80
Threaded length, inches............... 1.25
Thready . e dam o vl BB vEii 13 L.H.
Material. ... ..ccicviivuns Tracer head—steel

Fuze body—Dbrass
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Figure 104. Baose Detonating Fuze Mk 9 Mod 2

Description : This fuze consists of two major
parts: (1) a tracer head, threaded externally
to screw into the base of the projectile and
containing the tracer primer and pyrotechnic
components: (2) the fuze body, which houses
the Semple striker and carrier unit, the primer-
delay-detonator assembly, the centrifugal half-
blocks, and the booster.

In the unarmed position, the striker, which
is pivoted in the striker carrier, is held offset
from the primer by a pair of eentrifugal 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 posi-
tion, the detonator is separated from the booster
by a pair of centrifugal half-blocks. Each half-
Moek is TNT stemmed to form a booster lead-in,
but the two stemmed portions of the half-blocks
are out of alienment in the unarmed position,
providing a safety interruption in the explosive
train. Additional safety is provided by enecasing
the detonator in a small expansion chamber. Ac-
cidental 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, the
tracer primer functions and ignites the tracer

element in the base of the fuze. Centrifugal
force causes the centrifugal lock bolts and the
centrifugal half-blocks to move outward against
their springs. This aligns the booster lead-ins
in the half bloeks and unloecks the pivoted
striker, Since the striker iz heavily weighted on
its lower end, centrifugal force rotates the
striker about its pivot and brings the striker
point into alignment with the primer. On im-
pact, the striker carrier moves forward against
its spring, bringing the striker against the
primer, which fires the delay element and the
detonator. The flash from the detonator initi-
ates the stemmed lead-ins in the half-blocks,
the booster charge, and finally the projectile.

Remarks: Because of the shape of the striker,
the forece of the imitial acceleration prevents
centrifugal force from aligning the striker while
the projectile is still in the bore of the gun.
When aceeleration ceases, centrifugal foree re-
volves the pivoted striker to the armed position.

Base Ignition Fuze Mk 10 Mods 3, 4, and 9
(Obsolete)
Projectiles used in.......4"/50 Common

5" /50,/51 Common

Over-all length, inches................412
Diameters, inches. ............. Body—1.05

Head—1.40
Threaded length, inches. .............. 1.40
TRl i B 9 L.H.
Wl PrRING i v e e 508
Material............ Stock—cold rolled steel

Striker carrier—brass
Firing pin—sheet brass

Description: This fuze consists of a single
body unit containing a striker carrier, an anti-
creep spring, and a primer-magazine head. An
integral tracer is located in the after end of
the fuze body. In the unarmed position, as illus-
trated, the firing pin is held offset from the
primer by a pair of centrifugal lock bolts. The
firing pin is pivoted in the movable striker car-
rier, which is held away from the primer by an
anti-creep spring.

Operation: When the projectile is fired, the
gases from the propelling charge force a small
firing pin into the tracer primer, igniting the
tracer-starter mixture, which in turn initiates
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Figure 105. Bose Ignition Fure Mk 10

the tracer pyrotechnic. Centrifugal force causes their spring, unlocking the pivoted firing-pin.
the two lock bolts to move outward against The firing pin then rotates into the armed po-
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sition, where it is aligned with the fuze primer.
On impact, the striker carrier moves forward
against the anti-creep spring, bringing the firing
pin against the primer and initiating the black
powder in the fuze magazine.

Remarks: Because of the peculiar shape of
the firing pin, the effect of acceleration in the

BOOSTER

DETONATOR

ROTOR DETENTS
ROTOR

ROTOR GOVER

FIRING PIN
DETENTS

LOCKING BALL

FIRING PIN
SPRING

Figure 106.

Base Detonating Fuze Mk 13 Mods 0—7
[Obsolete)

Projectiles used in. ..... 5" /38 A.A. Common
Over-all length, inches. ............... 5.80
Diameters, inches.............. Body—1.05

Head—1.26
Threaded length, inches............... 1.22
THRPeRAE - e S wnverssnsre i 7 L.H.

Material. . . Body—steel
Striker and housing—steel
Rotor block and rotor—aluminum
Arming speed, r.pm............3000-4,000

Description: This fuze consists of a one-piece
body which containg two housings, the rotor
housing and the firing-pin housing. The rotor

gun causes it to lag. This foree is greater than
centrifugal force; so during the acceleration
stage the striker cannot align itself with the
primer. When acceleration ceases, centrifugal
force takes charge and rotates the firing pin
into alignment.

BO0OSTER
LEAD IN

ROTOR BLOGK

ANTI-CREEP
SPRING

FIRING PIN

PLUNGER PLUG

PLUNGER PLUG
BoDY

BooY
TRAGER CANTY

Base Detonating Fuze Mk 13

housing consists of a rotor, with lead counter-
weights and detonator, assembled with the axis
of the detonator at an angle of about 55 degrees
from the axis of the fuze. The line of centers
of the lead counterweights is at an angle of
about 35 degrees from the axis of the fuze.
The rotor is held in this unarmed position by
the two rotor detents, the tapered ends of which
engage in holes in the side of the rotor. In this
position the detonator is out of line with both
the firing pin and the booster. 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 a firing pin
which is held in position by two firing-pin de-
tents. The point of the firing pin does not pro-
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trude from the housing in the unarmed position.
Behind the firing pin is a compressed spring
and a locking ball tending to throw the firing
pin forward.

Operation: When the projectile is fired from
the gun, centrifugal force moves the firing-pin
detents outward against their springs, thus
releasing the firing pin. When the detents are
out, the compressed spring moves the firing pin
forward and the locking ball moves into the
place formerly occupied by the firing pin, thus
locking it in a forward position. Centrifugal
force also moves the rotor detents back against
their springs, thus releasing the rotor. Then
centrifugal force, acting upon the lead counter-
weights in the rotor, causes the rotor to turn
until the detonator is in line with the firing pin
and booster. In this position the rotor is dynami-
cally balanced, centrifugal force holding the
two lead-filled holes at a maximum radius from
the axis of rotation of the fuze. Upon impact,
the firing-pin housing, being free to move, rides
forward against the weak anti-creep spring,
causing the firing pin to hit the detonator, which
sets off the booster in the base of the fuze.

Remarks: Because of an unacceptable per-
centage of premature functionings, these fuzes
have been recalled.

A cut-off Base Detonating Fuze Mk 13 is oe-
casionally used as a tracer in B.L. & T. projec-
tiles for target practice.

E -3

Base Detonating Fuze Mk 19 Mods 0 and |
Projectiles used in.......68"/47/538 Common
6" /53 Sp. Common
Over-all length, inches................65.68
Diameters, inches ............. Body—1.37
Head—1.80
Threaded length, inches............... 1.56
Threads ........cciiiiiiiinnnn.. 18 L.H.
Material.......... Body—chrome moly steel

Nose cap—duralumin

Delay, Batol . i i v e e 0.01

Deseription : The fuze is composed of two ma-
Jor parts, the fuze body and the nose cap. The
body contains the auxiliary detonator plunger,
the detonator plunger, the detonator-plunger

detents, the anti-creep spring assembly, and the
firing train. The auxiliary detonator is sur-
rounded by twenty ball bearings and bears
against the bottom of the detonator plunger.
Fitted over the top of the detonator plunger is
the anti-creep spring assembly consisting of an
inner and an outer cup separated by an anti-
creep spring. The outer cup will not move, and
the inner cup is crimped over the top of the det-
onator plunger and held in position by the sensi-
tive primer holder. The firing train consists of
the sensitive primer, secondary firing pin, sec-
ondary primer, delay element, detonator, and
booster lead-ins and lead-outs which are out of
line in the unarmed position.

The nose cap, which is secured to the end
of the body by a threaded joint, houses the
sensitive firing pin and firing-pin detents. The
sensitive firing pin is held in place by two
stakes, but is referred to as a “floating” firing
pin, since it ean move downward slightly. Ninety
degrees removed from the two detents are two
holes in the nose cap. A locking pin is provided
to lock the nose cap in position.

Operation: The force of set-back causes the
sensitive firing pin to move down on the firing-
pin detents, thus creating friction and holding
them in. When the projectile leaves the bore of
the gun, creep causes the firing pin to move
forward again, thus releasing the firin-pin de-
tents. Centrifugal force will move both sets of
detents outward against their springs, and the
fuze is then completely armed. The detonator
plunger is prevented from moving forward on
creep beeause of the anti-creep spring, but on
impact the auxiliary plunger, acting as an in-
ertia weight, pushes the detonator plunger for-
ward. This action moves the inner cup forward,
thus compressing the anti-creep spring, and
brings the booster lead-ins and lead-outs 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 ac-
complishes two things:

1. The gases resulting from the explosion
pags through the portholes on the side of the
primer eontainer and build up a high presaure,
expanding that part of the eup which is adja-
cent to the holes in the nose cap. This action
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Figure 107.

loecks 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 broken, and the sec-
ondary firing pin is driven down into the sec-
ondary primer, thus setting off the delay ele-

Base Detonating Fuze Mk 19

ment of 0.01 second and the detonator and
booster elements.

Remarks: This fuze will funetion on four-

inch plate and on water.
The Base Detonating Fuze Mk 19 Mod 1 18
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fully moisture-resistant, as described for the
Base Detonating Fuze Mk 28. This is its only
difference from the Mod 0.

Base Detonating Fuze Mk 20 Mods 0-2
Projectiles used in...... 4" /50 Sp. Common
5" /38 Sp. Common
5" /38 Common

Threaded length, inch................. 0.96
d b T | R e R B S DA g 2 11 LaH:
Maberial s asinen e Body—manganese steel
Nose cap—duralumin
Lelay. 88000 v vin i b s R W 0.01

Except for the dimensions noted above, the
Base Detonating Fuze Mk 20 is the same as the
Mk 19.

Mods 1 and 2 of this fuze, representing differ-
ent manufacturers, differ from the Mod 0 only
in being fully moisture-resistant.

Base Detonating Fuze Mk 21 Mods 0 and |
Projectiles used in
6” /47 A.P., 87 /55 Common
7"/45 A.P., 8” /55 Sp. Common

8”/55 A.P.

12" /50 A.P.

14" /45/50 A.P.

16" /45/50 A.P.
Threaded length, inch. ................ 0.96
By e K ey i ST A 11 L.H.
L Fo T | SRR Body—manganese steel

Nose cap—duralumin

T e R R DR A 0.035

Description: Except for the dimensions
noted above, the Base Detonating Fuze Mk
21 is like the Mk 19, and has practically the
same operation; however, this fuze is designed
with an additional plunger-locking unit. The
plunger body is drilled in four places, and four
balls are placed in the holes. On forward motion
of the plunger and under centrifugal action, the
locking balls fly out of their recesses into the
forward or larger-diameter portion of the body,
locking the plunger in the forward position. This
locking feature is provided to insure alignment
of booster lead-ins and detonator lead-outs dur-
ing the long delay period, when the projectile is
subjected to violent shocks of penetration.

Remarks: The detent springs in this fuze
are considerably weaker than those used in the
Base Detonating Fuze Mk 28,

The Mod 1 of this fuze is identical to the
Mod 0, except that it is fully moisture-resistant.

Base Detonating Fuze Mk 23 Mod 0
(Obsolete)

Projectiles used in....... 8" /565 Common

8" /55 Sp. Common

8” /565 A.P.
Over-all length, inches................ 7.80
Diameters, inches ............. Head—1.8

: Body—1.38

Threaded length, inches. . ............. 1.25
BT BRI e T o M B RS 13 L.H.
Weight. ..cvvninwss 2 1b. 7 oz. without tracer
Matersal :......cvoan Cadmium plated steel
Arming speed, r.pm. ........... 1,200-1,400
Dallr TRespI e s e K 0.035

Description: The fuze is composed of three
major parts: the head, the body, and the nose
cap. The fuze head assembly contains the firing
pin, firing pin detents, and two locking balls be-
hind the firing pin. In the assembled position,
the point of the firing pin does not protrude
from the head. The body contains the detonator
plunger, which is spring-loaded downward to-
ward the firing pin by a very heavy firing
spring. The firing train—consisting of the sen-
sitive primer, the secondary primer, the delay
element, the detonator, and the booster elements
—is contained within the detonator plunger.
Plunger alignment is maintained by pins in the
plunger stock. The nose cap contains the ball
retainer, ball retainer detents, and locking balls.
The spring-loaded plunger is held up by the
locking balls, which are, in turn, held in by the
ball retainer. The ball retainer is prevented
from moving because of the ball retainer de-
tents.

Operation: When the projectile iz fired, cen-
trifugal force causes the firing-pin detents and
ball-retainer detents to be moved outward
against their springs. When the firing-pin de-
tents have moved out, the firing pin moves
forward because of creep, and the locking balls
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Figure 108. Base Detonating Fuze Mk 23
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drop into the space left by the forward move-
ment of the firing pin and will be held outward
by centrifugal force, thus locking the firing pin
in the forward position. The ball retainer is pre-
vented from moving forward under influence

of ereep, because 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 three split ring segments engaging a
shoulder at the end of the body. The plunger-
locking balls are released by this forward move-
ment of the ball retainer and are projected
outward. When the foree of impact has dimin-
ished sufficiently to permit the firing spring to
propel the plunger to the rear, the sensitive
primer in the base of the plunger is thrown
down on to the firing pin. When the plunger
moves down, it brings the booster lead-ins and
lead-outs in line, and the plunger is locked in
the rear position by three split ring segments
in a manner similar to the ball retainer. When
the sensitive primer is fired, the gas from it fires
the percussion primer. The flash from the per-
cussion primer passes through and around the
baffle and ignites the delay pellet. This defers
ignition of the detonator for 0.02 second. The
detonator then fires the booster elements.

Remarks: This fuze will detonate on thin
plate and on water impact.

Base Detonating Fuze Mk 28 Mods 0—I7
Projectiles used in
4” /50 H.C.
5"25/38/51 A.A. Common
5"/51/54 H.C,
6" /50 Common
6”/47/53 H.C.
7" /45 Bombardment
8" /55 H.C. and Sp. Common
14" /45/50 Bombardment

“Green Stripe”

12" /50 H.C.

14" /45/50 H.C.

16" /45/50 H.C.
Threaded length, inches. .............. 0.96
Threads ......cccovivvveoennnnnns 11 L.H.
Weight . ....... ... ... .. 2 1b. 6 oz.

Mnterisl - ooosiiams Body—manganese steel
Nose cap—duralumin
{unpainted)

Arming speed, r.pm............3000-4,000

DBIAY s vio v semien s b it None

Except for the dimensions and delay noted
above, the Base Detonating Fuze Mk 28 is like
the Mk 19.

Remarks: The fuze will function on 1/4- to
1/2-inch plate and on water.

The special “green stripe” Base Detonating
Fuze Mk 28 was issued for major-caliber H.C.
projectiles, but is being replaced by the Mk 39,

Mods 0 to 14 represent different manufac-
turers.

Mods 15 and 16 are identical to earlier Mods,
but are fully moisture-resistant, with a silica
gel capsule in the auxiliary detonator plunger
and all external joints coated with bakelite var-
nish over a lacquer base. Mod 17 has an addi-
tional booster charge.

Base Detonating Fuzes Mk 31 and Mk 36

Frojectllens Deed dn. .o ciu idvanes 4" /40 H.C.
PRREIIINO s et B.D.F. Mk 31 Lot—
Over-all length, inches................ 4.68
Dalay, secomtdl. . . .umiavasiiaina Mk 36—0.01
Mk 31—None

Remarks: This fuze is moisture-resistant.
These fuzes are almost identical to the Base
Detonating Fuze Mk 28, differing only in length.
Because of the small explosive cavity in the
4-inch projectile, the Base Detonating Fuzes
Mk 31 and Mk 36 have been made two inches
shorter, with an external tracer.

Mk 31 and Mk 36 differ in the following:

Mk 36 has a delay of 0.01 second; Mk 31, no
delay.

Mk 36 has a stronger anti-creep spring.

Mk 36 has a chrome-molybdenum detonator
plunger; Mk 31, a pearlite manganese steel one.

Base Detonating Fuze Mk 39 Mod 0
(Obsolete)

Projectiles used in.......... 8” /55 H.C.
12”7 /50 H.C.
14” /45 /50 H.C.
16" /45/50 H.C.
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This fuze is a modified Base Detonating Fuze
Mk 28, the only change being that the springs
behind the detents have been made weaker. It is
a Mk 28 with the detent springs of a Mk 21. The
reason for this change was as follows. At long
ranges in major-caliber guns, there was not
suflicient centrifugal force to keep the fuze in
an armed condition. It was formerly designated
the Base Detonating Fuze Mk 28 Sp. and was
identified by a green stripe around the body,
but this has been replaced by the new Mark
number,

This fuze is being replaced by the Base Deto-
nating Fuze Mk 48.

Base Detonating Fuze Mk 48 Mods 0 and |

The Mk 48 is exactly like the Mk 39, except
that the Mk 48 has a 0.01-second delay element.

Base Donating Fuze Mk &4

Projectiles usedin. ........... 5" /54 Special
Common

In order to incorporate the stronger body of
the Base Detonating Fuze Mk 21 Mod 1 with
the detonator plunger and the 0.01-second delay
of the Mk 36 Mod 0, this fuze is constructed as
follows: (1) fuze body, anti-creep-spring outer
cup, and plunger-retaining cup of the Base Det-
onating Fuze Mk 21 Mod 1; (2) detonator
plunger assembly of the Mk 36 Mod 0; (3)
anti-creep spring and all other components of
the Mk 31 Mod 0.

Base Detonating Fuze MbbA |

Projectiles used in. ............. 37/50 A.P.
Over-all length, inches................ 3.45
Threaded length, inch.................. 0.5
Threads .........ocvnvmvnmenvunnres 5 L.H.
Total weight,pound. . .................. 1.0
Material ................... Body—steel
Striker—brass
Delay, secomd . vmsingea 0.016

Description: This fuze is assembled in two
parts, and, when assembled in the projectile,

extends from the base of the projectile in the
form of a boat-tail. Contained within the body
itself iz a heavy brass plunger, which acts as a
striker; and fitting under the striker is a soft
brass washer, which acts as a shear washer. Be-
neath the striker, and contained in a separate
unit which threads into the body, is a container
for the delay element, detonator, and booster.
The cavity in the head of the fuze houses the
built-in tracer element.

Operation: There are no arming principles in
this fuze; and on impact the inertia action of
the heavy striker collapses the brass washer,
allowing the striker to initiate the primer, which
sets off the detonator and booster after a short
delay period.

Remarks: This is an Army fuze which has
been adopted by the Navy. No Navy Mark has
been assigned to this fuze, and it is referred to
by its “M" designation.

TRACER
CAVITY

STRIKER

RETAINING
WASHER

PRIMER
DE LAY

DE TONATOR
BOOSTER

Figure 109. Base Defonating Fuze MEEAT
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PRIMERS AND TRACERS

Section | — INTRODUCTION

Primers

When used in connection with gun ammuni-
tion, the term “primer” means the small tube
of sensitive explosive which initiates the burn-
ing of the propellant charge. Primers are
threaded into the base of the cartridge case in
case-gun ammunition. For bag guns, the primer
is inserted in the primer lock of the breech
plug. Primers are classified according to the
means of activating them, as follows,

Percussion—impact-fired

Electrical—fired by electricity

Combination—fired by either percussion or
electrieity

Lock primers: The term “lock” refers to the
breech-plug lock of a bag pun; hence, these are
bag-charge primers.

Construction: Large-size primers have a main
tube, or body; an ignition tube; and a cap, or
caps. Activation of the cap, by electricity or
percussion, sets off the powder in the ignition
tube, which then ignites the powder outside the
ignition tube, The ignition tube and the main
tube have holes spaced along their length, to
provide even burning and ignition over a wider
area of the next respective charge.

Percusgion caps have a hammer-and-anvil
construction to insure impact over a wide area
of the explosive.

Electric caps consist of a platinum or other
resistance wire “bridge” wrapped with gun cot-

ton. Heat from the bridge ignites the gun cotton
for firing.

Charges: The explosive in percussion caps
may be a mixture of the following: fulminate of
mercury, potassium chlorate, TNT, lead sulfo-
evanate, antimony sulfide, or pentaervthritol
tetranitrate.

In electric caps, black powder is usually
packed with the gun eotton.

For the main charge, black powder or a mix-
ture of black powder and cannon powder is the
standard.

Tracers

Tracers are devices designed to leave a trace
of either smoke or flame, showing the trajectory
of the projectile. They are either screwed or
pressed into the after end of the projectile, and
may be set into the interior of the projectile, in
which case they are internal tracers; or they
may project from the end of the projectile, in
which ease they are called external tracers.
Tracers may be ignited by the heat from the
burning of the propelling charge, or may be
equipped with a striker and detonator which
ignites the tracer when the force of set-back
GOCLUYE,

Some tracers are designed to detonate the
explosive charge—"self destruction”—in the
projectile when the illuminant material has been
burned out by the flame from the tracer ignit-
ing a detonator, which, in turn, ignites the
main charge.
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PRIMERS

Percussion Primer Mk 10 Mods 8 and 9 Lock Combination Primer Mk 15 Mod |
Over-all length, inches................ 2.21 Over-all length, inches............... 1.985
Diameter of body, inch............... 0.375 Diameter of body, inch........... ... 0.492
MEterial . o vii s S oe s Brass MIAERNIAL . oonvs s siins v ey Bronze
HOW BECTTSH i x o vowiwinn v dwinsnie i o Push fit How secured............. Push-fit in breech

Charge ........... 10 grams black powder plug of gun
26 grams cannon powder Charge .....cceeces 30 grams black powder
R s Commerecial mixture of mercury Cap.......... Mercury fulminate, antimony

fulminate, potassium chlorate,
and antimony sulfide
Guns used in. ...3"”/23; 1-, 3—, and 6-Pounder
Primer Mk 10 Mod 8 is similar to the Mk 10
Mod 9, but is authorized for use with saluting
charges only.

Combination Primer Mk 13

Over-all length, inches............... 9.745
Diameter of body, inch............... 0.538
Materlal . ...coviiiuinivaincnevnns Brass
Howsecured .............. Screwed in case
Charge. . . .265 grams black powder in primer
Cap......... Mixture of potassium chlorate,

antimony sulfide, and mercury
fulminate; also, platinum elee-
trie bridge and gun cotton
Gunzusedin......... 4" /50, 5" /38, 5" /25,
5" /51, 6" /4T case guns

Percussion Primer Mk 14

Over-all length, inches. .............. 5.021
Diameter of body,inch................ 0.55
BBEREIRL: . oo sniinyios v i Brass

Method of securing. .. .Screwed into case by
11 R.H. threads

Charge .......cciviniinnnn.. Black powder
Cap.......... Mercury fulminate, antimony
sulfide, and potassium chlo-
rate
GOE- OBl I 5 e e 37/50
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sulfide, and potassium chlo-
rated; also, platinum bridge
and gun cotton for electric

firing
Gunsuged in......cvvevennees All bag guns
Percussion Primer Mk 19 Mod 0 (Obsolete)
Over-all length, inches. ............... 1.71
Diameter of body, inch. ............... 0.54
Material ..........ccoivviiiinennnn Brass
How secured .......... ... 0vvuunn .Push fit
Charge........ 28 grains Army black powder
B NS g Mixture of TNT, antimony
sulfide, and potassium chlo-
rate
rungased I i i Bl el B 1.1"
Percussion Primer Mk 21 Mods 0 and |
(Obsolete)
Over-all length, inches........ 2.9 (approx.)
Diameter of body,inch................ 0.54
PEISERNERL s v s e e w5 Brass
How secured. ............ Screws into case;
R.H. threads
Charge o oiiviv e o 64 grains black powder
R i3 paasnaeis Mixture of lead sulfocyanate,

potassium chlorate, and anti-
mony sulfide
Gunusedin........ 40-mm Brass Case Mk 1

Percussion Primer Mk 22

This primer is exactly like the Percussion
Primer Mk 21, except that it is secured by a
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Figure 111.

Percussion Primers Mk 30 (above) and

Mk 31 (below)

push-fit rather than threads. The Mk 22 is used
in 40-mm Brass Case Mk 1 and Steel Case Mk 3.

Percussion Primer Mk 30

Over-all length, inch. ........co0ievvenn 0.2
Diameter of body, inch...............0.814
BMiakarial . coonnaimi et i aes e Brass
Method of securing. . ............. Press-fit
URATSES  ccvs i iiiie aiis 2.5 grains fulminate

of mercury, potas-
sium chlorate, anti-
mony sulfide

Gun used in. .......20-mm Brass Case Mk 2

Percussion Primer Mk 31

Over-all length, inch. ................0.250
Diameter of body, inch..............03325
MALETIR] oo s o vienis iibn s in a2 DT ASS
Method of securing...............Press-fit

.2.10 grains lead sulfocyanate,
antimony sulfide, potassium
chlorate, pentaervthritol tet-
ranitrate

Gun used in....20-mm Steel Case Mk 3 and
Brass Case Mk 4; also in
Army M21A1 series cazes

Charge . .....

This primer is the same as the Army Primers
MS36 and M36A1

Electric Primer Mk 35 Mod 0

Over-all length, inches..............23.601
Diameter of body, inch............... 0.760
Method of securing. .. ....Screwed into case
B 171y P e Black powder
Cap.........None, Platinum electric bridge,

plus gun cotton and black pow-
der mixture
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TRACERS

Mk 5 Mods 0 and |
Over-all length, inches................ 248
Diameter of head, inches. .. ........... 1.248

Starter pyrotechnic. .. .Barium peroxide and
magnesium powder

Iuminant. .. ...3odium nitrate, caleium sili-
cide, charcoal, and linseed
oil

30 Fry . N NI .Orange

Hot propellant gases burn through the cellu-
in turn, ignites the orange illuminant.

Mk & Mods 0 and |

Over-all length, inches. ................ 2.45
Diameter of head, inch............... 0.939
Starter pyrotechnic........ Barium peroxide
and magnesium
powder
IMMuminant. .... Red—strontium nitrate, am-

monium perchlorate, magne-
sium powder, charcoal, and
linseed oil
White—barium nitrate, bari-
um peroxide, magnesium pow-
der, aluminum powder, and
wax
Colors.............. Mod O—red and white
Mod l—orange
Projectiles used in
Mod 0—with adapter in 5”/25 A.A,
Common Projectiles Mk 28 and 57/
38 A.A. Common Projectiles Mk 31,
blind-loaded for target practice
Mod 1—with adapter in 4”/50 Com-
mon Projectiles Mk 6 Mod 6 and Mk
10 Mods 1 to 8 and 5”/51 Common
Projectiles Mk 15 Mods 5 and 13,
blind-loaded for target practice.

Propellant gases burn through the celluloid

TATITE O —AB-——10

disc and ignite the starter mixture, which fires
the illuminant.

Mk 8 Mod 0 [Obsoclete)

Over-all length, inches................ 2.12
Diameter of head, inch...............0925
Starter pyvrotechnic. . . .Barium peroxide and
magnesium powder
Projectiles usedin............. 40-mm ALA.

Operation: The cap holder, when the shell is
fired, sets back, thus overcoming the stirrup
spring, and forces itself against the anvil, ignit-
ing the tracer and initiating its action, and
blowing out the sealing dise abaft the anvil.

Mk 9

Over-all length, inches. ...............2.48
Diameter of head, inches............. 1.248
Starter mixture...... Barium peroxide, mag-
nesium powder, bari-
um nitrate
IMluminant. . . . White—aluminum powder and
Wax
Red—strontium nitrate, am-
monium perchlorate, magne-
sium powder, charcoal, and lin-
seed oil
Projectiles used in. .4" /50, 5" /38, and 5" /25
Propellant gases burn through the celluloid

disc and ignite the starter, which fires the illu-
minant

Mk 10 Mod 0 (Obsolete)
Over-all length, inches. ................ 2.9
Diameter of head, inch................093
Starter pyrotechnic
Magnesium powder, barium
peroxide, and aluminum
IMluminant......Magnesium powder, stron-

tium nitrate, and ammonium
perchlorate
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TRACERS

O s e ket B el s SO T Red
Projectiles used in....40-mm H.E., HE.-I,
and B.L.

Operation: Set-back forces the primer carrier
back, bending the ears on the stirrup spring and
bringing the primer against the fixed anvil. The
flash from the primer ignites the tracer starter,
which initiates the tracer illuminant.

This tracer is self-destroying, containing an
igniter pellet of 6 grains of black powder and
a 5.7-gram self-destroying black-powder pellet.
When the tracer illuminant has burned through,
the igniter pellet is fired, initiating the self-de-
stroying element, which, in turn, explodes the
projectile.

Remarks: The Tracer Mk 10 is being replaced
by the Mk 11 in all assemblies.

Mk 11 Mods 0—3

Overall length, inches. ................ 1.78
Diameter of head, inches...... 0,925 tapering
to (.65

Starter pyrotechnic....Magnegsium powder,
barium peroxide, and

aluminum
IMuminant...... Magnesium powder, stron-
tium nitrate, ammonium per-
chlorate, charcoal, and wax

Colora ......... Red or non-luminous {dark)
Projectiles used in....40-mm H.E., HE-L,
and B.L.

Ignition method. .. .. Propellant gases heat or
burn through the brass
closing disec and ignite
the starter, which initi-
ates the illuminant

Remarks: The only difference between the
various Mods of the Tracer Mk 11 is in the con-
struction of the relay housing:

Mod 0—Housing is threaded.

Mod 2—Housing is a push-fit.

Mod 3—Housing is an integral part of tracer
body.

The relay housing:contains three black-pow-
der pellets, which are ignited at the end of the
burning of the tracer. The pellets, in turn, initi-
ate the main charge of the projectile,

The “dark ignition™ loading of the Tracer
Mk 11 has the starter pyrotechmic of 65%
barium peroxide and 35% powdered silenium.
With the substitution of silenium for the mag-
nesium, the tracer does not become visible until
some 200 yards from the muzzle. 40-mm ammu-
nition using the “dark ignition™ tracer is labeled
H.E~L-T.-D.I.-S.D.(U.M.).

“Dark” Tracers Mk 11 are non-luminous;
hence invisible day or night. They permit time
of flight of 8.5 to 10.0 seconds (4,200 to 4,600
vards) before self destruction. A small, intense
flash immediately precedes the flash from the
bursting projectile. This ammunition was de-
signed for night director-controlled fire. Lots
are labeled HE.L-S3.D.(U.K.).

Mk 14 Mod 0

The Tracer Mk 14 is of the non-self-destroy-
ing type. It is made like the Tracer Mk 11, ex-
cept that, instead of the relay housing, there is
only the blanked-off end of the cavity. Only a
few of these tracers were ever made.
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Figure 113. Typical Rocket Components

Abbreviations

The following abbreviations are used in the
ensuing chapters:

S5.5.—Spin-stabilized

A.R—Aireraft rocket

H.E.—High explosive

A/T—Anti-tank

D.R.—Demuolition rocket

B.R.—Barrage rocket

S.AP.—Semi-armor-piercing

F.5.—Sulphur trioxide in chlorosulphonie acid

W.P.—White phosphorus

P.W.P.—Plasticized white phosphorus

C.W.R.-N.—Chemical warfare rocket, Navy
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Part 2

ROCKETS AND ROCKET FUZES

Chapter 5 — ROCKET BODIES
Section | — INTRODUCTION

General

The propelling unit of the rocket is called the
motor and contains the propelling charge. The
motor 18 attached to the head, which contains
the payload and the initiating device. The motor
is closed on the forward end and partially
opened at the after end. The propellant is a
relatively slow-burning double-base smokeless
powder called ballistite.

As the ballistite is burned, hot gases are gen-
erated which expand and exert pressure against
the confines of the motor tube. Sinee the hot
gases exert an equal pressure in all directions,
the pressures against the side walls counter-
balance each other; however, the pressure
against the forward closed end of the tube is not
counteracted by pressure against the after end,
since that end is partially open. The resultant
force, then, is a thrust against the closed for-
ward end of the motor, and the rocket is pro-
pelled in that direction. In order that the pres-
suire of the gases will not be expended too rap-
idly, and that the propellant can be retained in
flight, the after end of the motor tube is par-
tially closed by the nozzle attachment, which
15 built into the inside of the tube. This nozzle
restricts the ejection of the hot gases and also,
by means of its rear taper, furnishes a canted
surface against which the rapidly expanding
emitted gases may aet to increase the forward
thrust of the rocket.

The ballistite propellant is ignited by a black-
Powder charge, the initiating device for which
15 an electric squib with a small bridge wire of
high resistance which, when heated by an elee-
trical current, ignites a violent match composi-

tion. The black-powder charge sends a flash over
the entire surface of the ballistite and raises the
temperature of the ballistite to the ignition
point. Upon ignition, the ballistite burns evenly
and relatively slowly; this type of burning is
necessary to prevent sudden and excessive pres-
sures being exerted against the thin walls of the
motor tube. Rocket motors operate at much
lower pressures than guns, and correspondingly
longer times are required for the complete com-
bustion of the rocket propellant. Burning times
of American rockets range from about 0.15 zec-
ond to as much as 1.5 seconds, depending on
the web thickness of the grain and the tempera-
ture of the propellant; and burning distances
range from a few feet to several hundred feet
at high velocities; hence, most of the burning
of the rocket propellant oceurs after the pro-
jectile has left the launcher. :
The early productions of rockets were of the
fin-stabilized type because of their use by the
British and because of the inherent simplicity
associated with fin stabilization. Rockets cannot
be launched with that degree of accuracy char-
acteristic of gun projectiles. This is a result of
many factors, such as the effect of temperature
on the burning rate of the propellant, difficulties
in controlling to a fine degree the pressures ex-
erted by the expanding gases inside the motor
tube, the effect of the expansion of emitted
gases against the rear taper of the nozzle, ete.
The mean deviation in deflection for most stand-
ard land- or shipboard-launched fin-stabilized
rockets is 20 to 40 mils, while fin-stabilized
rockets launched from aireraft have a mean
deviation of about 5 to 10 mils. The increased
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accuracy of aircraft-launched rockets is attrib-
uted to the immediate stabilizing effect given
to the fins during the initial stages of flight
by the rapid travel of the plane through the
air. Fins on rockets exert an appreciable restor-
ing foree in flight only at a high velocity, and
thus a greater degree of accuracy is achieved
if rockets are launched from aireraft or if the
acceleration oeccurs to a large extent on the
launcher,

A later development, the spin-stabilized
rocket, is now in service use. Stabilization of
this rocket depends on the rotation of the round.
Although the accuracy of spin-stabilized rock-
ets is not comparable to that of gun projectiles,
they are generally more accurate than fin-sta-
bilized rockets at short ranges. The use of spin-
stabilized rockets will be particularly advan-
tageous to ground and amphibious forces,
inasmuch as the rocket is shorter and the
launching gear is more compact, facts which
facilitate the loading and stowage problems.

As against their disadvantages, rockets have
many advantages over gun-propelled projectiles.
The most important is the absence of recoil
against the launcher. Since there is no recoil
action on the launcher, rockets may be launched
from small trucks, amphibious ships, and air-
craft which could not withstand the recoil
forces exerted by equivalent projectiles fired
from guns. Other advantages of rockets are
cheapness, simplicity, and portability of the
launchers as compared to guns.

Components

Head: This is the part which iz funetionally
similar to a projectile and which contains the
payload and the initiating device. This payload
may be solid shot, high explosive, chemieal,
incendiary, window, flare, or a special load.

Motor tube: This contains the propelling
charge and the igniter. It is a combustion cham-
ber in which the propellant is burned to pro-
vide the motive power for the rocket. It gen-
erally threads to the rocket head and is usually
shipped separate from the head and fuze. The
diameter of the motor is generally less than the
diameter of the body with which it is used.

Grid or trap assembly: The Navy refers to
the assembly which supports the powder grain
as the grid. This grid supports the grain in
such a position that sufficient clearance is al-
lowed between the grain and the motor tube to
allow the gas to flow from the propellant to the
nozzle, The Army uses a trap assembly, which
is somewhat more complicated than the Navy
grid. The trap assembly consists of spacing
dizes and wires running between them, on which
the sticks of ballistite are supported. Such
an assembly ig necessary where numerous small
grains are used.

Nozzle: The number of nozzles varies with
the type of motor and method of stabilization.
The nozzle has several functions. It directs the
gas jet in the desired direction and provides
for expansion of the hot gas in the exit cone,
thus giving additional thrust (about 33%:) over
that obtainable from a simple orifice. In spin-
stabilized rockets, it imparts a clockwisze rota-
toin to the rocket when launched.

Fins: During burning, the action of the air
against the fing gives a restoring moment
against side forces at the nozzle, thus improving
the accuracy of fire. When there is a tail shroud,
it supports the rear end of the rocket in the
launcher and may also provide electrical con-
tacts for firing.

Propellant and igniter: The igniter contains
loosely packed black powder and an electric
squib with a high-resistance bridge running
through a match composition. The propellant
is a double-base smokeless powder called bal-
listite, which burns slowly and uniformly. Pro-
duction of ballistite differs somewhat for the
Army and the Navy, the Army preferring the
solvent extrusion process and the Navy specify-
ing the solventless extrusion process. The sol-
vent extrusion process is impracticable for
grains having a web of more than 1-1/4 inches.

Grain shapes also vary. Army rockets gen-
erally have several small cylindrical grains of
ballistite, with an axial hole to increase the
burning surface and uniformity of burning. The
Navy rockets use either a single solid eruciform
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grain without perforations or a single cylin-
drical grain with an axial hole and radial per-
forations. The latter, used in Navy ground- or
shipboard-mounted rockets, is characterized by
three ridges 120° removed and running longi-
tudinally along the grain. Inhibitors are not
uged on this type. The cruciform grain, in
Navy aircraft rockets, is a symmetrical cross
with rounded ends. If all the exterior surface
of this grain were permitted to burn, there
would be a gradual decrease of area, and a re-
gressive rate in burning. Hence, a number of
slower burning cellulose acetate strips are
honded to parts of the area exposed on the outer
curved ends of the arms, to give desired burn-
ing characteristics.

Storage

To decrease hazards in handling, rocket
bodies and motors are generally shipped and
stored separately. Motors with large grains
are kept in a non-propulsive state until final
assembly is necessary. The seals at both ends
of the motors are light and easily displaced
by pressure developed inside the tube. Should
the igniter and grain ignite, the closures would
fail quickly, relieving the pressure without more
than a slight movement of the motor.

It is neceszary that loaded motors be kept at
moderate temperatures as much as possible.
Even though spontaneous ignition should not
take place, the powder should not be stored
where temperatures exceed 100° F, because such
conditions tend markedly to decrease the stable
life of the propellant. Because of the electric
squib, rocket motors should not be stored near
radio apparatus or antenna leads.

Although there iz very little possibility of a
motor firing as a result of falling or rough
handling, such treatment is likely to cause mal-
functioning of the rounds. Ammunition should
be kept in packing containers or ready boxes
and should not be handled in a loose condition
unless necessary.

Practice rockets

Practice rockets are loaded with plaster of
paris or other inert substances to simulate the

explosive loads in service rounds. These rockets
alzo have dummy fuzes.

Safe temperatures

The burning rate of propellent powders
changes with temperature and pressure—the
higher temperatures and pressures causing
maore rapid burning. If rockets are fired at tem-
peratures higher than those for which they are
designed, the pressure may build up faster than
the nozzle can release it, perhaps bursting the
round. At temperatures below the safety limit,
there will be back blasts of flame with burning
fragments of powder.

Retro rockets

These were rockets designed to be fired aft
from a fast moving ship or plane—the move-
ment aft to compensate exactly for the move-
ment forward of the launching wvehicle, thus

leaving gravity as the only effective force on
the rocket.

INHIBITORS

INHIBITORS

Figure T14.

Rocket Propellent Grains
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PROPELLANT

Crueciform
U.8. Navy Outside Outside
Mark Mod Shape Thickness Diameter Diameter
(inches) (inches) (inches)
1 - Cylindrical - - 1.97
2 - o - - 1.97
3 - " - - 1.97
3 1 w = 1.97
4 - _"' - - 1.10
4 1 " - - 1.10
5 - = - - 1.10
5 I i - —_ lalﬂ
6 E « s 5 2.95
6 1 i - - 2.96
7 - . - - 2.96
7 1 = ~ - 2.96
8 - - - 2.96
8 1 - - 2.96
9 5« 2 3 - 2.96
10 - & - - 1.97
11 ~ o -~ - 2.96
11 1 " - - 2.96
12 o ‘ " 20 T Sl
12 1 s - - 1.10
13 - Cruciform 0.990 2.930 -
14 - Cylindrical - 2,96
15 - “ - - 2.96
16 = M - - . 1.97
16 1 “ - - 1.97
17 . ’ - S T 1.97
18 0 Cruciform 1.540 4.530 -
19 0 o 1.540 4.530 -
20 0 ‘ _ 0.990 2.93 2
21 0 s 1.540 4.53 -
22 0 “ 1.540 4.53 -
23 0 a2 0.990 2.93 =
24 0 “
25_ ﬂ &
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GRAINS

Cylindrical
Inside Body Weight Length Motors
Diameter Diameter (pounds) {inches) Used In
(inches) linches)
0.59 1.70 1.429 11.60 2.25" R.M. Mks
1.3, 7,8 and 9
0.43 1.70 1.551 11.60 225" RM. Mk 3
0.51 172 1.503 11.60 2.25* RM. Mk 3
0.51 - 1.70 1.503 11.60 2.25" R.M. Mk 3
0.50 0.99 0.207 5.80
0.53 0.99 0.207 6.10
0.50 0.99 0.142 4.10
0.53 0.99 0.142 4.40
1.41 2.49 1.800 8.06 325" RM. Mk 1
1.42 2.51 1.800 8.70 3.25" RM. Mk 1
1.38 2.49 2.800 13.00 3.25" R.M. Mk 2
1.37 2.51 2,800 13.00 3.25" RM. Mk 2
1.38 2.49 4.140 19.30 3.25* RM. Mk 3
1.37 2.51 4,140 19.55 3.25" RM. Mk 3
1.42 2.01 1.690 8.15 3.25" R.M. Mk 4
1.63 1.70 1.397 11.50 2.25" RM. Mk 5
1.05 2.55 5.250 20.25 3.25" R.M. Mk 5
1.03 2.55 5.250 20.25 3.25" R.M. Mk 5
(.53 0.99 0.298 8.300 1.25" R.M. Mk 4 and
Mk 4 Mod 1
0.53 0.99 0.298 8.800 1.25* R.M. Mk 4 and
Mk 4 Mod 1
- - 8.83 34.000 3.25" Mk 7 (Aircraft)
1.03 2.55 3.77 14.600 Rocket Mk 10 (Target)
1.03 2.55 2.60 10,100 Rocket Mk 11
0.26 1.70 1.75 13.287 2.25" Mk 10
0.26 1.66 1.75 14.037 2.25* Mk 10, Mk 10-1,
Mk 11 and Maods
0.26 1.66 1.12 9,250 2.25" Mk 12, Mk 13
and Mods
= - 24.83 39.750 50"Mk 1, Mk 1
- - 38.00 59.750 11.75" Mk 1.4 grains
required for one
assembly
5 - 3.83 34.000 3.25* Mk 7 (Aircraft)
= 10.38 16.750 50" Mk 3 (H.V.S.R.)
- - 5.83 9.350 50" Mk 4 (H.C.5.R.)
- - 2.50 9.950 3.50* 5.5. Mk 13
5.0" S5 Mk 5
50" S5 Mk 6
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ARMY ROCKETS (SERVICE TYPES)

2.36-inch A/T

Service—MbA |, MEA3, MbA4, MbAS
Practice—MT7AI, M7TA3, M7A4, M7Ab
MG6ALl and MBAZ

Over-all length, inches................ 21.6
Total weight, pounds............ MGEA1, 3.4
M6AZ, 19.4
Head length, inches................... 8.6
Body length, inches. .................. 4.11
Body diameter, inches................ 223
Body wall thickness, inch............. 0.087
Ogive length, inches
M6A1 (coneshaped) ................ 4.5
M6A3 (hemispherical) .............. 4.56
Ogive diameter (at flange), inches. ... .2.245
Motor tube length, inches. . ............ 6.32
Motor tube (inner diameter), inches. ...1.06
Motor tube wall thickness, inch........0.095
Maximum range, vards. ... ............ TO0
Effective range, yards. ................ 200
Muzzle velocity, ft./see.. .. ... covivna.. 265
DONOE i 50 S o e S nw A R Olive drab
O POBINE: i i i b b e e Pentolite

General: Pill boxes, tanks, and armored ve-
hicles are prime targets. The rocket can also
be used in a stationary emplacement for demo-
lition or as an anti-tank mine or a booby trap.
The rocket can penetrate three inches of homo-
geneous-steel armor plate at all ranges and at
angles of impact as low as 30 degrees, employ-
ing the shaped-charge explosive.

Launcher: The Rocket Launcher M1A1, com-
monly called the “bazooka”, iz an electrically
operated weapon of the open-tube type, fired
from the shoulder, and weighing 13.26 pounds.
Rocket Launcher M9A1 is similar but breaks
down into two sections, each 31 inches long, for
ease in transporting.

Construction: The 2.86-inch A/T Rockets
MBAL and M6AS are identical except for differ-
ence in the ogive and the tail assembly. In other
respects the two rockets are similar, consisting
of a hollow ogive erimped onto the body, a body
union fitting into the base of the body with in-
terndl threads to receive the motor, and a fuze
which is located in the forward end of the motor
tube. The M6A1 has a conical ogive, whereas
the MBA3 has a hemispherical ogive which gives
better penetration by forming a stronger stand-
off piece for the shaped-charge effect of the ex-
plosive. M6A4 is like the M6A3, except that it
is lighter—being made of high-strength al-
loys—and also uses the Bore-Safe Fuze M400.
The M6A5 uses the Bore-Safe Fuze M401 and
has a larger propellant grain, which eliminates
the safety disk.

Tail assembly: The MBA1 has six fins (514
inches long) spot-welded to the nozzle, a steel
cup internally threaded at the forward end to
screw onto the motor tube. The M6A3 has a
different type of tail assembly to obtain fin area
and counteract the change of the center of grav-
ity effected by the hemispherical nose. This tail
assembly consists of four sheet-steel fins 2-5,/16
inches long, each of which is enrved over an
arc of 90 degrees on its outboard edge to form
a blade. Each fin is joined to the other by weld-
ing, with an overlap of approximately 145 inch
to form a circular drum which is actually noth-
ing more than a continuation of the four fins.
The bases of the fins are spot-welded to the
nozzle. In the MBAS and MTAS the free end
of the ignition wire is attached to the shroud
tail by a chip-board disk, instead of the tape
on earlier models.

Propellant: The propellant consists of five
sticks of ballistite. On an average, the propel-
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lant weighs approximately 6114 grams, though
it is loaded not by weight but rather by length
of powder stick, to keep the pressure for vari-
ous rounds at a relatively constant value. The
M6A4 and M6AS use the Powder M7, which
burns at a lower temperature, 4+120° to —40° F.

Fuze: The fuze for the M6A1 and M6AS3 con-
sists of a steel firing pin which slips into the
central cavity of the fuze body, where it is held
in a rearward position by the firing-pin spring.
A circumferential groove midway down the
length of the firing pin receives the safety pin,
which extends through the motor tube. When
the zafety pin is removed, the firing pin is free
to move forward, restrained only by the action
of the firing-pin spring. After the safety pin
has been removed, the firing pin will overcome
the spring and detonate the rocket if it is
dropped over four feet. The fuze body contains
the Detonator M18 of lead azide and tetryl, and
the booster charge of tetryl.

Remarks: The practice rounds are similar to
their accompanying service rounds, except that
they are inert-loaded and have a dummy fuze
or steel weight to fill the empty fuze space.

The M6A5 and MTA6 have plastic closing
plugs, making them waterproof rounds. They
also use the Powder M7, which burns at a lower
temperature, +120° to —40° F.

The M6A1 and MT7A1 are now considered ob-
solete.

2.36-inch Smoke (W.P.) MI10, MI0DAI,
MIDAZ, MIDA3

M10
Over-all length, inches................ 171
Total weight, pounds. ............c00ne. 3.4
Length of head, inches................. 514
Maximum diameter, inches............ 2.36
Diameter of head, inches............. .2.30
W.P. charge, grams........ccoeeuennee 405
Burster charge, grams...................4
Effective range, yards. ................300

1 [ e A I BT Motor—aolive drab
Head—blue grey

General: This rocket is designed not only as
a screening agent, but also to cause casualties.
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Figure 115, 2.36-inch A/T Rocket MEAT
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Figure 116, 2.36-inch Smoke Rocket MT0AT

White phosphorus in smoke form has little
effect upon the human body, but particles cause
small burns. This rocket makes an effective
weapon for disledging enemy troops from dug-
outs and foxholes.

Launcher: The 2.36-inch Smoke Rocket M10
iz fired from the Launcher M1Al or M9, the
“hazooka.”

Construction: The components of this rocket
are the motor and the head assembly. The mo-
tor presently used is the M6A1, which is being
replaced by the M6A3. As new motors are de-
veloped, it is contemplated that this rocket will
be modified.

The head assembly consists of a container
for the smoke charge with a long burster well
containing PETN inserted from its after end.
A eollar is soldered to the base of the container.
The spacer slips over the threads of the collar
and iz held against the flat surfaces of the
collar by the fuze body, forming a joint between
the two, The primer holder is threaded into the
fuze body.

Tail assembly: The 2.36-inch Smoke Rocket
M10 has the standard tail assembly for the
M6A1 or M6A3 motors.

Fuzing : The fuze is similar to that used in the
A/T Rocket MGAS.

Remarks: The M10A1 and M10AZ2 differ from
the M10 in the type of propellant used. The
M10A1 used the T1E1l Salted Powder, with a
temperature range of 120° to —20° F. The
M10A2 uses the Powder M7, 120° to —40° F.
The M10A3 differs from the M10A2 in that it
uses the Fuze M401.

2.36-inch Gas M26

Over-all length, inches.......... «ven - 17.60

Except for its increased length, the 2.36-inch
Gas Rocket M26 is structurally the same as the
2.86-inch M10A2, The M26 is filled with C.K.
{phosgene) gas.
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Figure 117, 3.25-inch Target Rocket M2A2

3.25-inch Target M2, M2A1, M2A2 Propellant weight, pounds. ............. 3.3
A TLANIS VEIOE oo 00 e e e s s o 1,70

O\Ter-all length, mcfhes. g e e o 59 Y B 530

Width across fins, inches., ............... 24 Burning time of flare, seconds........... 30

Welght: PouDis-4 e T I T TR S 375 General: This is a high-speed target for firing
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practice with automatic A.A. weapons.

Propellant: The propellant has grains five
inches long and %-inch in diameter, with a
5/16-inch axial hole. It is ignited by an electric
squih.

M2Al: When a flare is added to the 3.25-inch
Target Rocket M2 for antiaireraft target prac-
tice at night, the resulting projectile is desig-
nated as the M2A1. The flare burns for 30 sec-
onds from the beginning of flight.

M2A2: This design has a flat nose, to which
is threaded a yellow flare for both day and
night tracking. It also has a different system
for igniter contact: the lead wires pass in turn
through the nozzle and an inner fiber closing
cup and connect to a household-type service
plug, which is held by an outer fiber-board clos-
ing cup. There are 18 inches of igniter cable
coiled between the closing cups, to allow ample
lead for connecting to the launcher.

4.5-inch H.E. M8, MBA |, MB8A2, and MBA3J:
also Practice M9, M%AI, M9A2, and M9A3

Over-all length, inches. ................. a0
Total weight, pounds. ... ............... a8
Head length, inches. ......oveiveiinnnns 7.5
Wall thickness,inch. ................... 0.2
Burster tube length, inches. ........... 15.5
Fin length, inches. .........ccvievcnee- 414
Bursting charge (TNT), pounds......... 4.3
Maximum range, yards. .........00u.. 4,500
Muzzle velocity, ft./sec. ....ovvvvvvnnnn 840
Fuozing ........connninunn M4, M4A1, M4A2

General: The initial issue of the rocket went
to the Army Air Forces for projection from air-
craft launchers against ground targets; but, in-
asmuch as the rocket was originally designed
for use from ground launchers, its use in air-
craft has been discontinued.

Construction: The head is a thin-walled high-
capacity type, rounded at the nose to form the
ogive, threaded at the nose to take the fuze
adapter, and threaded externally aft to fit into
the motor. A burster tube is fitted to the head
and extends down into the motor, a design which
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Figure 118. 4.5-inch H.E. Rockef M8

utilizes the motor tube for additional frag-
ments, since the burster tube as well as the
head itself is loaded with TNT.

The motor is a steel tube of uniform diam-
eter except at the after end, where it constricts
and then flares to form the nozzle. The motor
houses the trap assembly, which consists of ten
wires running from the trap plate on the for-
ward end to the trap ring on the after end.
The trap assembly holds the thirty sticks of
propellant and fits around the burster tube. The
motor tube is threaded internally forward to
take the head, and just abaft this thread is a
groove which weakens the tube to provide a
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safety shear point, should the motor pressure
become too great.

The fin assembly for the rocket opens and
guides the rocket in flight only after the rocket
has cleared the launcher, The fins of the as-
sembly are held in place by the fin retainer,
which is expelled by the blast of the escaping
gas. After clearing the launcher, the fins snap
to their outstretched position. There are six fins.

The M8A1 involved a change in the design
of the motor tube to strengthen it on the
threaded end. The head of the M8 was used by
machining new base threads. Tests on the MBA1
indicated that the base of the modified head
was weak, and a new head was designed for
use with the motor of the M8A1. This rocket,
the MBAZ2, will supersede the M8 and MBAL.
The MBAS is a modification of the M8A2 made
by the addition of a locking burr to each fin
blade to assist in rigidly maintaining the fin
in full open position during flight.

Propellant: The propellant consists of 30
sticks of ballistite. Each stick is five inches long
and 7 inch in diameter with a 1/4-inch axial
hole. Three sticks are placed on each trap wire,
and there is sufficient clearance between the
sticks and the wire to allow burning of the
inner stick wall simultaneously with the burn-
ing of the outer wall. Two igniter-bag assem-
blies are bound on two opposite columns of the
propellant. The bags assist the ignition of the
propellant by catching the flame of the igniter
and, in turn, igniting the upper propellant sticks.

Practice Rockets M9, M9A1, M9A2, M9A3:
These rockets are similar in design and con-
struction to the M8 series, lacking only the ex-
plosive charge and live fuze. The Fuze M4 and
booster may be assembled and used in the M9
as a spotting charge.

4.5-inch H.E. 5.5. M16, MI6EI, and MI&E2:;
also Practice M17, MI7EI, and MI7E2: also
M20 and M21

M16

Over-all length, inches. ................. 31

Total weight, pounds.................. 42.5
Head length (with burster tube),

inches ........coiviiireninnnnnnns 23.29

TNT charge. DOWNAE. - « v o6 onse snr s sl
RAN00: FRYAB oo v v nbsnns o iusim e 5,250
Maximum velocity, ft./set.. .. .. .ovvvvss 830
POREREE o xcn s omn w st smnm momerwe:s v wmmmnin M31

Deseription: The head, loaded with high ex-
plosive, contains a fuze-well cup and a burster
tube. The burster tube projects about 15 inches
into the center of the rocket motor to secure
additional fragmentation. The motor body is a
steel tube threaded at each end to receive the
head and the nozzle plate, which contains eight
nozzles equally spaced in a cirele and one nozzle
in the center. The eight nozzles are set at an
angle in order to impart rotation to the round
when fired. The center nozzle is normally closed
by a blowout disc which is designed to fail when
the internal pressure in the body surpasses a
predetermined limit. The nozzle openings are
protected by a plastic sealing dise which re-
mains in place during firing and is blown out by
the rocket blast.

Propellant: The propelling charge consists of
30 grains of ballistite strung on wires of a
cage-like trap. The igniter consists of a charge
of black powder enclosed in a plastic tube at-
tached to the trap and running the length of
the charge. The tube also contains an electric
squib. The leads of the squib pass through one
of the nozzles, one lead being grounded to the
motor body and the other connected to a con-
tact ring.

M20: The M20 is similar in design and con-
struction to the M16, differing only in that the
ignition wires are attached to spools rather
than contact rings.

Practice Rockets M17 and M21: These are
similar in design and construction to the H.E.
rounds, but lack the explosive charge and the
live fuze.

The M16E1 has a deeper fuze cavity for the
V.T. Fuze M402 (Mk 173). Shipped with these
rockets is a supplementary charge to fill part
of this cavity in case the Fuzes M81 or M48AZ2
are used.

The M16EZ2 is like the M16E1, except that
purge pellets of 411E composition have been
added to eliminate chunks in burning.
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5-inch A.R. 7.2-inch Chemical M25 and M27
The Army is currently using the Navy-de- In the 7.2-inch size, the Army has standard-
signed 5-inch aireraft rockets. See Section 4 of 1zécl the chemical round designed by the Navy.
this chapter. See Navy chemical warfare rocket, pages 178
and 179,
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Figure 119. 4.5-inch H.E. 5.5. Rocket M18
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SOME ARMY DEVELOPMENTAL TYPES

2.36-inch Smoke T-27EI

Over-all length, inches. ............... 16.1
Total weight, pounds. .....covveccsssass 3.4
Length of head, inches................. 4.5
H.C. smokecharge,pound. .......cc0n... 1.0

General: This rocket is generally similar to
the other smoke rockets in this series, differ-
ing mainly in its payload. It also differs in that
it has a circle of smoke ports in the base of
the head, which allow the H.C. smoke to be
blown out of the head on impact. Pressure of
the H.C. smoke blows out the port covers after
the base fuze sets off the H.C. gas. The H.C.
smoke will issue for one minute after impact.

2.36-inch Incendiary T31

Over-all length, inches................ 177
" Total weight, pounds. .......covvevunnen 3.4
Length of head, inches................. 4.1
Thermite filler, pounds. ................ 1.1

General: The T31 is like the other 2.36-inch
chemical load rockets, using the same motor and
fuzing as the M10. It has, however, a much
shorter head. On impact, it ignites and burns,
producing extreme heat. It is currently issued
for practice only.

4.5-inch H.E. 5.5. T22 and Practice T46

General: These rockets have the heavier shell
of the MBA2 and M9A2. Also, the motor tube
is further strengthened and the assembly of
Fhe fins slightly changed. The igniter is loaded
In a tube attached to the trap, extending the
length of the propellant charge. Its safe tem-
Perature range: —20° to +120° F,

3.5-inch A/T T80 and Practice T85

Over-all length, inches................ 26.3
Weight of head, pounds. .............. 5.11

)

T
=
]

Figure 120. 3.5-inch A/T Rocket T80
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65/35 Cyclotal charge, pounds.......... 1.82
Length of motor, inches. . ............. 15.6
Fuzing ........c.coiiiiivneinnn. .T160E1

General: This design is mainly a larger type
of the 2.36-inch A/T model, with improvements.
It has the shaped-charge explosive for pene-
tration. It also has a more efficient propellant
and an all-ways-action fuze. Performance tests

are still being conducted. It is the largest of the
shoulder-fired rockets.

Propellant: There are 12 sticks of powder five
inches long and 0.375 inch in diameter; total
weight, 160 grams. The igniter is conventional.

4.5-inch H.E.-A.R. T83 and Practice T87

Over-all length, inches............... T75.88
Total weight, pounds. . ...........c0.... 98
Head length, inches. ................. 16.68
Weight of charge, pounds.............. 8.8
Bamine, yards e e R e 1,500
FHENE o s Sl s e i Mk 149

General: This is one of the “fixed-fin” type
of 4.5-inch rockets, the other being the S.A.P.
round. It is a high-velocity rocket, fired from
the zero-length launchers.

Head: The high-explosive head T2002 is thin-
walled and has an adapter and fuze-zseat liner
for the Nose Fuze Mk 149. An Auxiliary Booster
Mk 3 Mod 1 is shipped in the fuze seat, protected
by a chipboard disc and a shipping plug.

Motor: The T2000 motor is connected to the
head by a steel coupling, threaded internally.
The motor tube is constricted at the rear to
form the nozzle. Lug bands are one button-type
band and one zero-length band, 45.53 inches
and 10.25 inches respectively from the base
of the rocket.

Tail: The T2000 tail assembly—four flat fins
mounted radially on a metal sleeve—is secured
to the nozzle by a threaded retainer coupling.

Propellant: Twelve single-perforated sticks
of powder having 7/16 inches inside diameter

and 1.22 inches outside diameter, 20.6 inches
long, are mounted in two banks of six each on
the bars of a cage-like support.

Igniter: An electric squib and 2-3{ ounces
of black powder are assembled in a plastic tube
6-%4 inches long and one inch in diameter. This
tube is suspended from the end of the propel-

4.5-inch A.R. —H.E. T83 (above) and
5.A.P. T78 (below)

Figure 121.
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lant in the center of the tube. The ignition wires
pass to the rear through a plastic closing cap
cemented in the throat of the nozzle. They ter-
minate in a phone-type plug. About two feet
of igniter cable are held in the flare of the
nozzle by a fiber cap cemented in place.

Practice round: The T87T—T2003 head and
T2000 motor—is like the T83 except for the live
fuze and explosives, for which inert substitutes
are provided.

4.5-inch S.A.P.-A.R. T78 and Practice T86

Over-all length, inches. .. ............ T0.89
Total weight, pounds. .................. 98
Head length, inches.................. 15.0
Weight of charge, pounds.............. 2.8
RAnge, TANAB © .o vuiiinvnissesieinas .1,500
PRI & oo ot ion aniaieia m i e i e T156

General: This is another “fixed-fin" 4.5-inch
rocket. A high-velocity aircraft rocket, it is fired
from the zero-length launchers.

Head: This S.A.P. Head T2000 is of heavy-
walled construction and threaded at the base
to receive the motor tube.

Motor: This round uses the same motor and
fin assembly as are found on the T83 round.
It also uses the same propellant and igniter. The
Practice Round T86, T2001 Head, is inert fuzed
and loaded.

4.5-inch H.E. 5.5. T140 and Practice T151
Over-all length

Without fuze, inches. .............. 30.07
TNT charge, pounds. ..........c.... C..8.0
1] R o SR ME1 or M402 (V.T.)

General: Because of its more efficient propel-
lant, this round is expected to be a more power-
ful, longer-range rocket. Except for the propel-
lant, it is of conventional Army design.

Propellant: Seven cylindrical powder sticks,
13.5 inches long and 1.35 inches in diameter,
furnish the power. The grid type of support
is used instead of the conventional trap, and
the igniter is housed against the motor wall,

N7 4
N [Pty 7

L i

Figure 122, 4.5-inch H.E. 5.5. Rocket T160

instead of being placed in the center. Safe tem-
perature limits for this round are from -—20°
F. to 4+120° F.

7.2-inch H.E. T24

See Navy T.2-inch chemical warfare rocket,
p. 178,

7.2-inch D.R. T37 and T88
See Navy 7.2-inch demolition rocket, p. 176.

8-inch D.R. T25

Over-all length, inches............... 60.25
Total weight, pounds. . ................137
Head length, inches. .................. 27.5
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11 | R .+..TNT or 50/50 Amatol
Weight of filler, pounds................. a8
T L | RS 550
TIORIUREN e o e S 0 T20

General: This round is a modified 100-pound
:.P. bomb fastened to a 4.5-inch rocket motor.

Construction: Suspension lugs and base plug
are removed from the standard 100-pound

bomb, and a motor adapter substituted for the
base plug. The motor is the standard type for
the 4.5-inch Army folding-fin type of rocket,
modified to take the special box-type fin. The
fuze seat in the bomb is modified to receive the
Point Detonating Fuze T20.

Launcher: The metal erate in which the round
is shipped serves as an expendable launcher.

H.E. S.5. 21-em T 36 and Practice T45

Over-all length, inches
Weight, pounds . ....
FREBE s s

............... 9175
.......... M51 (MB1)

General: This round is a copy of the German
rocket of the same type. At present, perform-
ance tests are being condueted by the Army
Ordnance Department. It is of conventional
structure, with the artillery-type fuze.

Figure 123. 21—cm H.E. 5.5. Rocket T36
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NAYY ROCKETS

2.20-INCH ASSEMBLIES

: Approximate
Mot
Motor Head Velocity Trajectory of
2.25" Mk 10 or 11 225" Mk 1lor 3 (1.61b.) 1150 ft./sec. 3.5" Rocket (3.25" Motor)
2.25" Mk 12 or 13 225" Mk lor3(1.61b.) 810 ft. /sec. 2.0" Rocket (3.25" Motor)
2.20" Mk 10 or 11 2.29" Mk 2 (8.6 1b.) 810 ft. sec. 2.0" Rocket (3.25" Motor)
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Figure 124, 2.25-inch A.R., Praclice

2.25-inch A.R, Practice

General: The 2.25-inch sub-caliber rocket for
aircraft was developed for training purposes.
Initially, two types were designed to approxi-
mate the trajectory of the 3.5-inch and 5.0-inch
rockets ; however, only the Motor Mk 11 and the
Head Mk 8 Mod 2 will be used in future training.

The Mk 1, a California Institute of Technol-
ogy production, was issued until adopted and
issued by Bureau of Ordnance as the Mk 3
Mod 2. The Mk 2, a California Institute of Tech-
nology production, was designed as a slow sub-
caliber rocket. The complete assembly for the
latter is no longer available,
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The 2.25-inch Motors Mk 10 and Mk 11 are
similar to each other, as are the 2.25-inch
Motors Mk 12 and Mk 123. The Motors Mk 10
and Mk 11 differ from the Mk 12 and Mk 13
in that the diameter of the nozzle on the latter
is smaller and the weight of the propellant of
the Mk 10 and Mk 11 is 1.75 pounds, as com-
pared to the weight of 1.12 pounds in the Mk
12 and Mk 13.

The external dimensions of these rockets are
the same. For recognition purposes, the 2.25-
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inch motors Mk 10 and Mk 11 are painted white
with black fins, while the Motors Mk 12 and Mk
13 are grey with black fins.

Motor Mk 11 and Head Mk 3 Mod 2: Over-all
length of the rocket is 29 inches. Two button-
tvpe lugs are provided on the motor tube, spaced
approximately 19 inches apart. Four fins are
welded to the after end of the motor tube. The
propellant is a cylindrical grain of ballistite
weighing approximately 1-34 pounds.
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Figure 125. 3.25-inch Target Rocket

3.25-inch Targets

General: As a target for antiaireraft gunners,
the rocket is projected with speeds approximat-
ing those of an aireraft. It consists of a rocket
propulsive unit to which are attached large sta-
bilizing fins, for maximum visibility. Rocket
targets are referred to by their assembly num-
ber as indicated in the accompanying table.
They all consist of a simple rocket motor with
three large fins prepared from wooden frames
and light-weight fiber board. The fins are 120
degrees apart, each attached by two lugs.

162

The 3.25-inch Rocket Targets Mk 1 and Mk
2 consist of a motor 86 inches long, to which fins
18 inches by 34 inches are attached. An elec-
trical connection is made by a standard 110-
volt plug. The 3.25-inch Target Rocket Mk 1
is standardized at 425 m.p.h. and the Mk 2
at 800 m.ph. On some models, a screamer is
put over the nose end.

The Mks 3 and 4 differ from Mks 1 and 2
in that the motor is heavier and the fins are
held on by threaded studs instead of lugs.
The ballistics are similar; Mk 3 is like Mk 1,
and Mk 4 is like Mk 2.
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3.25-1NCcH TARGET ASSEMBLIES
Assembly it Maximum
Mark Natilis Velocity Range Elevation Motor Fin Flare
(m.p.h.}
1 3.25* RTO01 425 —_ e Mk 8 Mk 1 Flare
1 3.25" RTO02 425 —_ Mk 8 Mk 1 Mone
2 3.25" RT003 300 —— — Mk 9 Mk 1 Flare
2 3.25" RT0OO4 300 —_— Mk 9 Mk 1 None
3 3.25" RT00S 425 4500 1600 Mk 10 Mod 0 Mk 2 Mod D Mk 1 all
: Mods
3 3.25" RTOOG 425 5000 1750 Mk 10 Mod 0 Mk 2 Mod 0 None
4 3.25" RTOO7 300 3100 950 Mk 11 Mod 0 Mk 2 Mod 0 Mk 1 all
Mods
4 3.25* RT008 300 3400 1050 Mk 11 Mod 0 Mk 2 Mod 0 None

3.5-inch Window
Head Mk 10, Motor Mk 12

Over-all length, inches (approx.).......45.1
Weight, POUNIE. 5 cvvisr it s v et 32
Head length, inches.............cou... 23.2
Head weight, pounds (loaded)......... 14.25
Motor length, inches. . ..........cc0vnvnn 23
Motor diameter, inches................ 3.25
Width of tail fins, inches............... 9.2
Length of tail fins, inches............... 8.0
RO e S Base Fuze Mk 134

General: The window rocket is designed to
be fired from Naval vessels equipped with a
modification of the present shipboard launcher.
The round carries a payload of paper-coated
metal foil strips which are scattered in the air
by a delayed-action charge. The payload is
ejected at an altitude of 1,200 feet and range
of 2,000 yards at 40° elevation.

Deseription: The window rocket consists of
a 8.5-inch Rocket Head Mk 10 Mod 0, Mk 14
Mod 0, or Mk 15 Mod 0 and a 3.25-inch Rocket
Motor Mk 12 Mod 0, Mk 14 Mod 0, or Mk 14
Mod 1. The motor uses the propellant grain Mk
T Mod 1, weighing 2.80 pounds.

The rocket head contains a 3.5-inch rocket-
head load—Mk 2, Mk 3, Mk 4, Mk 5, or Mk 8
—which is housed in a split steel ejection liner.
It has a closure adapter on the after end, an
obturator cup for sealing the front end, and a
solid wood ogive cap retained by three alumi-
num rivets in the Mk 10, hollow steel friction
fit in the Mk 14 and Mk 15. The closure adapter,
which iz welded to the after end, carries a cop-
per diaphragm plate with a firing pin, and also
serves as a chamber for the Cal. 32 blank ecar-
tridge which ignites the fuze. The Fuze Mk 134
congists of a plastic case containing a length
of Ensign Bickford fuse and a 20-gram ejector
charge of black powder.
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Figure 126. 3.5-inch Window Rockef

Rocket Length Number
Body Load of Strips of Strips
Mk 1 Mod 0 10" 9,868
15" 2,904
Mk 2 Mod 0 7.5" 17,544
Mk 3 Mod 0 12.5" 5,310
15.5" 3,462
Mk 4 Mod 0 6" 11,676
9* 5,863
Mk 5 Mod O 1.87" 76,800
Mk 8 Mod O 400 ft. 12 rolls

All strips are 3/16 inches wide and 0.003
inches thick except the Mk 8, which is 14 inch
wide.

Operation: When the rocket is fired, gas pres-
sure blows out the forward closure disc of the
motor and exerts force on the diaphragm plate
in the base of the motor adapter. The diaphragm
collapses, and the firing pin is forced into the
primer, firing the blank cartridge. The flash

from the cartridge ignites the fuse, which burns
for 15 seconds and then ignites the black-pow-
der ejection charge. The firing of the ejector
charge forces off the ogive cap and pushes the
load forward out of the head. The strips are
then dispersed.

Remarks: The Motors Mk 12 Mod 0 and Mk
14 Mod 0 carry adjustable lug bands; the lugs
are welded to the Motor Mk 14 Mod 1. The Mk
14 Mod 0 and Mk 14 Mod 1 have a metal base
cap during shipping, to protect the electrical
connector.

The Head Mk 15 Mod 0 is one inch longer than
the Head Mk 14 Mod 0.

3.5-inch Flare
3.5-inch Head Mk 14 Mod 0

Over-all length, inches (approx.)........ 47
Total weight, pounds. .. ............... 38.5
Head length, inches. ................... 23
Head weight, pounds. ................. 16.5
Motor length, inches. ................. 24.5
Motor diameter, inches. ............... 3.25
Fuze (Head Mk 14) . ...... Base Fuze Mk 134
Fuze (Head Mk 15)....... Base Fuze Mk 128
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General: The 3.5-inch rocket flare was devel-
oped for use from surface ships, particularly
motor torpedo boats, The illuminant candle pro-
duces an average of 800,000 candle power for
approximately twenty-nine seconds. The rocket
motor carries the flare out 1,800 yards before
ignition.

The flare consists of the following major com-
ponents: 3.25-inch Motor Mk 12 Mod 0, Mk 14
Mod 0, or Mk 14 Mod 1; 3.5-inch Head Mk 10
Mod 0, Mk 14 Mod 0, or Mk 15 Mod 0; and Body
Load (Flare) Mk 7 Mod 0.

Head: All the heads are interchangeable and
differ only in minor details. The 3.5-inch Head
Mk 10 Mod 0 has a wooden nose piece held in
place by three shear pins, while the Mk 14 Mod
0 and Mk 15 Mod 0 have a sheet-metal nose piece
press-fitted in place. The Mk 15 Mod 0 is one
inch longer than the other two.

The head consists of a 5.25-inch seamless
steel tube which incorporates a 3.5-inch diam-
eter closure adapter welded to the after end.
This closure adapter carries a copper diaphragm
plate with a firing pin, and serves as a chamber
for the ecaliber .32 blank cartridge which ig-
nites the fuze. The balance of the head is taken
up by the candle and parachute from the 4-inch
illuminating projectile, the composition of the
candle slightly changed to increase the candle-
power in the shorter burning time.

Motors: The three motors are similar and
interchangeable. The prineipal distinguishing
feature of the 3.25-inch Motor Mk 14 Mod 1 is
the use of welded-on launcher lugs replacing the
lug bands employed on the earlier models. The
motor housing is a 3.25-inch seamless steel tube
containing a forward closure dise, Igniter Mk
11 Mod 0, Tubular Ballistite Grain Mk 7 Mod 1
(2.8 pounds), steel grid, welded nozzle, and
pigtail. Four tail fins, three inches by eight
inches, are mounted on a sleeve fixed to the after
end. A thread protector on the forward end and
shipping cover taped on the after end protect
the motor in shipment. The 2.25-inch Motor
Mk 12 Mod 0 does not have a shipping cover
on the after end.

CONFIDENTIAL

Operation: This rocket is similar to the Win-

dow rocket in operation.
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3.5-INCH AND 5.0-INCH A.R. WITH 3.25-INCH MOTORS—ASSEMBLIES

Head Filling Head Total Total
Head Weight Weight Length Weight Length Fuzing
(pounds) (pounds) (inches) (pounds) (inches)
35" Mksl, 2 20.0 None 9.7 53.8 04.7 MNone
3.5" Mks 3, 5 19.9 2.2 13.8 53.7 58.9 Mk 143, Mk 149
3.5*Mk 4 20.2 1.0 13.4 23.9 8.5 Mk 146
3.5" Mk 6 20.0 9.4 21.2 53.8 63.0 Mk 155
35*Mk9 20.0 9.4 19.6 53.0 66.5 Mk 149, Mk 148
3.5"Mk 8 20.0 0.0 11.75 53.8 57.75 None
50" Mk 1 46.5 8.6 19.7 80.3 64.8 Mk 148, Mk 149, Mk 146,

Mk 157, Mk 165

Motor: All heads use the 3.25-inch Motor Mk 7.
Rocket Length: 46 inches; Rocket Weight: 33.8 pounds
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3.5-inch and 5.0-inch A.R. with 3.25-inch
bMotors

General: The 8.5-inch rockets were designed
to be used against smaller targets, such as sub-
marines and tanks. For larger targets, the 5.0-
inch rocket was developed from the 5-inch anti-
aireraft shell. The 8.5-inch Solid Head Mk 8
and the 3.5-inch F.8. and P.W.P. Smoke-Filled
Heads Mk 6 are the only ones now being issued.
The 8.5-inch H.E. heads were replaced by the
5.0-inch heads. The former were never issued,
because of the small load of TNT carried, as
compared to the 5.0-inch heads.

HEADS

3.5-inch Mks 1 and 2: The head is of solid
steel and contains no high explosive or fuze.
The shape of the round gives a relatively long
underwater travel at shallow depth-of-entry an-
gles (about 20 degrees), and it is used as a
semi-armor-piercing projectile against subma-
rines or tanks. The Mk 1 was the California
Institute of Technology production which was
adopted by Bureau of Ordnance and designated
the Mk 2.

3.5-inch Mks 3 and 5: The head is filled with
TNT and fitted with an adapter in the nose
to take the Fuze Mk 149, With a second adapter,
the diameter iz reduced to 1.5 inches to take
the Fuze Mk 148. These rounds were not issued
and were replaced by the 5.0-inch heads, which
contain a greater load of high explosive.

3.5-inch Mk 4: The head has a semi-armor-
pilercing nose and is filled with TINT. This round
was not issued, because of the small load of
high explosive, and was replaced by the 5.0-inch
heads.

3.5-inch Mks 6 and 9: The head is filled with
F.5. or PW.P. smoke. The Mk 9, the initial
California Institute of Technology production,
was not issued. The Burean of Ordnance, in
adopting this head, increased the length 1-1/2
inches and issued the round as the Mk 6.

3.5-inch Mk 8: The head is of solid steel and
contains no high explosive or fuze. The round

was developed to give better underwater travel,
and replaces the 3.5-inch Head Mk 2.
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5.0-inch Mk 1 Mod 0: The head is filled with
TNT and weighs 46.5 pounds when fitted with a
Fuze Mk 143, The same adapter rings are used
as on the 3.5-inch Head Mk 5. The head is
issued with a nose plug. The nose fuze must
always be assembled in the head before firing.
Fire with the fuze on “safe” if delay is desired.
The head iz shipped with the base fuze sealed
in place. This base fuze must not be removed.

5.0-inch Mk 1 Mod 1: This head differs from
the 5.0-inch Head Mk 1 Mod 0 only in that the
nose is especially cavitated to take the Fuze
Mk 172 Mod 0, which is larger than the Mk 149
or other nose fuzes and therefore is not inter-
changeable with them.

MoTor

The 3.25-inch Motor Mk 7 is used with the
3.5- and 5.0-inch heads described above. At the
forward end of the motor are a black-powder
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Figure 129.
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igniter and an electriec squib. Two electric leads
extend through the motor and out the after end
to a cable and plug connection. At the after
end of the motor, there are a nozzle and a bag
of silica gel which acts as a dehydrating agent
in keeping moisture from the ballistite grain,
The grain used in the cruciform type with
inhibitors, 33 inches long, 2.75 inches in diam-
eter, and weighing 8.5 pounds.

The tail consists of four sheet-metal fins set
90° apart and welded to a central cylinder. The
tail is slipped over the after end of the motor
and is secured by a tail locking ring, which
SCrews o,

Remarks: The 3.5-inch (H.E. and F.5.) have
a maximum velocity of 1,200 ft./sec. exclusive
of plane speed, as compared to 800 ft./sec. for
the 5.0-inch H.E.

The 3.5-inch Heads Mk 11, incendiary, and
Mk 12, gas, were never loaded.
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4.5-inch B.R.

With Head Mk 3
Over-all length, inches. .. .............. 30.0
Total weight, pounds. .......cc0vvavnnn 28.7
Head length, inches...........cc00vus 13.0
Head weight, pounds. ................ .19.9
Wall thickness, in¢h. .....ov0ueviaaaann 0.25
Motor length, inches. ........... ..., 15.5
Motor diameter, inches. ............... 2.25
Range, yards ..................1,000-1,100
TNT charge, pounds. . .....oovaereeses 6.5
TOBEN . oo v ki Mk 137 or Mk 145

4.5-incH B.R. ASSEMBELIES

Head Filler Fuze

Mk 3 TNT Mk 137
Mk 5 F.S., W.P. Mk 137

Mk 154 Mod 3
Mk 7* FS., WP Mk 137

Mk 154 Mod 3
Mk 3 TNT Mk 145
Mk 10 P.W.P. Mk 154 Mod 3
Mk 11 TNT Mk 137

*Head Mk 7 makes over-all length of 37.0 inches.

General: The 4.5-inch barrage rocket is a light
demolition rocket intended for launching from
landing boats, from amphibious trucks, or from
portable launchers of one or more rails.

Head: The head and motor are coupled by
means of a threaded adapter, and the fuze
screws into the nose of the head. The head is
eylindrical, the forward and hemispherical and
the rear end reduced. About 6.5 pounds of high
explozive can be loaded through a 23%j-inch
hole in the rear, which is sealed later with a
motor adapter. The fuze liner, in the nose of

the head, containg a booster charge of granular
TNT.

Tail assembly: Two circular shrouds, the
same diameter as the body, are attached to sup-
porting fins at the rear of the motor. Two wires
brought out through the powder grain and the

nozzle conneet to the two shrouds. The forward
shroud is insulated from the rest of the rocket
to prevent a short cireuit to the after grounded
shroud.

Propellant: The propellant consists of a sin-
gle eylindrical grain of ballistite 11 inches long,
with a 1.7-inch outer diameter.

5.0-inch A.R. with 5-inch moteor

Over-all length, inches. ................. 69
Total weight, pounds ..... o vcvvsssins 140
Diameter of head, inches............... 5.0
Length of head, inches. ............... 20.3
Weight of head, pounds. ............... 52
Motor length, inches. ................. 51.4
Motor diameter, inches............. X |
Velocity, fE /860 . cccviinnsnnsinonnns 1,350

Fuzes: Mk 5 Mod 0 and Mk 6 Mod 0
Nose Fuze Mk 148
Nose Fuze Mk 149
Base Fuze Mk 157 Mod 0
Base Fuze Mk 159 Mod 0
Mk 6 Mod 1
Base Fuze Mk 159 Mod 1
Base Fuze Mk 164 Mod 0

Head: The Head Mk 6 Mod 0 is filled with
TNT and is equipped with a base fuze and a
nose plug. When thus used, the head will have
the penetration and fragmentation character-
istics at comparable velocities of the 5 /38 A.A.
Common projectile, of which it is a modified
design. All 5.0-inch Rocket Heads Mk 6 Mods
0 and 1 are shipped with a base fuze installed
and staked in place. No attempt shall be made
to remove the base fuze from the head prior
to the firing. A metal cup-shaped thread pro-
tector covers the external threads on the base
of the head and on the base fuze.

The Mk 6 Mod 1 is similar to the Mk 6 Mod
0, with a gas seal added to the bomb-fuze seat.
The 5.0-inch Body Mk 5 Med 0 is the initial Cali-
fornia Institute of Technology preduction, which
was adopted by Bureau of Ordnance as the Mk 6
Mod 0. The two bodies are identical.

The 5.0-inch Aireraft Common Mk 2 Mod 1
is a new head designed to achieve greater pene-
tration. This penetration is expected to be two
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to three inches of homogeneous armor plate at
launching speeds of 1,500 feet per second. The
head has a total weight of 48.1 pounds, is 14
inches long, and contains a filler of 2.66 pounds
of Explosive “I)."” The nose is heavy and solid.
A base fuze (the Mk 166 Mod () will be shipped
installed. This head will fit any of the 5.0-inch
motors.

The Head Mk 2 Mod 2 has no adapter and has
Acme threads; otherwise it is the same.

Motor: The 5.0-inch Motor Mk 2 Mod 0 con-
sists of a seamless steel tube with internal
threads on both ends. Into the rear end is
screwed the nozzle plate having eight nozzles
arranged in a circle, and a central blow-out noz-
zle, The central nozzle is closed by a dise of
0.024-inch thick copper, insulated against the
heat of the motor by asbestos and hard fiber
plugs. The thickness of the disc is such that it
shears and blows out at a pressure of approxi-
mately 2,400 pounds per square inch, which is
the normal maximum motor pressure when the
propellant grain is at a temperature of 100° F.
If the pressure rises above this, the dise and
plug are ejected; this increases the usable tem-
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E.0-inch A.R. with 5.0-inch Matar

perature range of the rocket by about 40° F.

Seven of the eight nozzles are sealed indi-
vidually by a light steel cup and sealing com-
pound. The eighth nozzle accommodates the
electric connector cable, which is crimped into
the steel nozzle closure. In shipment, a dome-
shaped steel shipping cap fits into the sleeve
of the fin assembly, acting as an auxiliary seal
and at the same time serving to enclose and pro-
tect the eleetrical pigtail in shipment.

Lugs for attaching the fins are mounted on
the nozzle end of the motor. The fins are shipped
with the motor and are attached when the round
is assembled. The fins are held in place by
spring-loaded latches within the fin itself. The
fin lugs and rear suspension lugs are welded
to the bands of the fin assembly, which is slipped
on over the nozzle end of the motor. The front
lug band is strapped to the motor. The motor
is shipped with lug attachments on the motor
tube for use with Aireraft Launcher Mk 5 Mod
1. An extra rail-type lug is provided in the
shipping box to adapt the rocket for use on
the Aircraft Launcher Mk 4.

The front end of the motor is sealed by a
steel diaphragm equipped with a blow-out disc
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in the center to allow easy passage of the motor
gases to the pressure-arming fuze in the base
of the body. In shipment, a cylindrical metal
thread protector extends into the motor the
same depth as the bodyv and seats on a felt rim
lued to the diaphragm seal.

The propellant is a grain of cruciform bal-
listite weighing 24 pounds. The grain is in-
hibited on the outer web surface and is sup-
ported by a spacer and a steel grid at the nozzle
end. The propellant is ignited by a metal case
igniter containing 35 grams of black powder.

The 5.0-inch Motor Mk 2 Mod 1 was never
produced. The Mk 2 Mod 2 differs in that the
tail fins are welded to a sleeve which slips over
the base of the tube and is clamped in place.
The fin aszembly is complete and separate from
the motor. The rear suspension lug for use with
the Launcher Mk 5 Mod 1 is on an independent
band. The Mk 2 Mod 3, which will supersede

the Mods 0 and 2, is similar to the Mod 2, except
that the nozzle ring is of slightly different
construction.

The 5.0-inch Rocket Motor Mk 1 Mod 0, Cali-
fornia Institute of Technology production, is
the prototype of the Mk 2 Mod 0, Bureau of Ord-
nance issue. The two motors vary only in that
the suspension lugs on the former are welded
directly to the rocket motor.

B-inch 5.5.5.R.

General: The General-Purpose and Common
rounds are particularly adapted for repelling PT-
boat attacks at ranges less than 11,000 yards. The
High-Capacity rockets are suitable for barrages
at 1,250 to 5,000 yvards. These rockets must be used
in the specially designed Launchers Mk 50 Mods 0
and 1 and Mk 51 Mods 0 and 1; and in Launcher
Assemblies Mk 101 Mod 0 or Mk 102 Mod 0.

DATA
General-Purpose  Common H.C.(5,000yds.) H.C.(2,500yds.) H.C.(1,250 yds.)
Head.. ... ... . 50" MkY 50" Mk 8 50" Mk 10 5.0" Mk 12 5.0" Mk 13
All Mods...... AllMods..... AllMods .. .. All Mods..... All Mods
Motor..........50" Mk 3 5.0" Mk 3 5.0" Mk 4 5.0" Mk 5 50"Mk6
All Mods...... AllMods..... AllMods..... Mod1l........ Mod O
Propellant grain Mk 21 Mod 0. .. Mk 21 Mod 0. . Mk 22 Mod 0. . Mk 24 Mod 0. . .Mk 25 Mod 0
Igniter .. . Mk 17 Mod 0. .. Mk 17 Mod 0. . Mk 18 Mod 0. . .Mk 20 Mod 0. . .Mk 20 Mod 0
Motor Tength .. . . 225%. ... .. v 220" v 1928 i 1050, .........8.845"
Over-all length . 315 ... .. .. ... . 288" ... ... . r Tichb, v SRR
Head weight. .. .2010b............200b...........246b.......... 3ldlb...... v . .34.35 1b.
Filler...........TNT.... ....... Explosive “D”. TNT ..TNT. ... TNT
Welght. ... ... Lish..........;. L6800 .o OB coiinisas 124 1b .. 13.61b.
Total weight L2 B | . 50.8 1b. 50.2 1b — e
Fuzes:
Nose ... ... . MkIOOModO. None ... ....Mk30Mod3 Mk30Mod3 Mk 30 Mod3
orMk173.... orMk 173..... orMk 173
Base.. . ... . ... None........... Mk3lModO.. None...........None.......... None
Aux. Det.. ... Mk44Mod2 . None... ... .. Mkd44 Mod1l. Mk 44 Mods1 Mk 44 Mods 1
and 20 and 2
Range . . 11000 wd. . L L 1L000 wd. . L L 5,250 yd. L L L2800 wd Lol 01,250 vd.
Velocity . .. 1,030 it /sec. . . .. .1,600 ft. /sec._...830 ft./sec.. . .. 4751ft./seC....... 340 ft./sec.
HEeADs to accommodate the motor. It is threaded in-

ternally at the forward end to accommodate
the fuze adapter for Rocket Fuze Mk 100 and

5.0-inch Head Mk T—General-Purpose: This
head is threaded externally at the after end
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Figure 133. 5.0-inch 5.5.5.R. (Head Mk 7 Mod 1)

Mods. Two spanner holes are located in the after
end of the head spaced 180° apart to facili-
tate assembly. The fuze adapter is internally
threaded forr Auxiliary Detonator Fuze Mk 44
Mod 2. The Nose Fuze Mk 100, all Mods, is
screwed in over the Auxiliary Detonating Fuzes.
(The fuze adapter and an Auxiliary Detonator
Mk 44 Mod 2 are shipped installed in the head.)

5.0-inch Head Mk 8 and Mods—Common : This
head is internally threaded at the after end to
take Base Fuze Mk 31. It has two spanner holes
1807 apart to facilitate assembly operations.

5.0-inch Head Mk 10 and Mods—High Ca-
pacity: The nose of this head is internally
threaded to fit Nose Fuze Mk 30 Mod 3 and a
fuze adapter. It has two spanner holes 180°
apart near the base end to facilitate assembly
operations. The fuze adapter is internally
threaded to hold Auxiliary Detonator Mk 44
Mod 1, and the Nose Fuze Mk 30 Mod 3 fits
over the auxiliary detonator.

5.0-inch Head Mk 12 and Mods—High Ca-
pacity: The 5.0-inch Head Mk 12 and Mods is
3.125 inches longer than the 57 Mk 10 head
used in the 5,000-yvard round. It carries about

TATITE D—4B—1I12
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2.8 pounds more TNT than the Head Mk 10.
5.0-inch Head Mk 13 and Mods—High Ca-
pacity: The 5.0-inch Head Mk 123 and Mods is
4.78 inches longer than the 5.0-inch Head Mk
10. It also carries about four pounds more TNT.

MoToRs

5.0-inch Motor Mk 3 and Mods: The motor
tube iz a seamless steel tube with internal
threads at both ends. It is machined with a bour-
relet ring at each end. The front closure is a
steel disc pressed in position near the front
end of the motor tube. It seals the front end
from moisture, dirt, ete., and retains the igniter
and propellant grain in place. A thin felt pad
cushions any contact between the front closure
and the igniter. The Igniter Mk 17 Mod 0 con-
sists of a flat tin case containing 35 grams of
black powder and an electric squib. A felt disc
one inch thick protects the grain from acei-
dental shock. It has an eccentrically placed hole
which houses and forms a snug fit for the ig-
niter case. The propellant is an inhibited, crueci-
form grain weighing approximately ten pounds.
The nozzle plate assembly consists of eight noz-
zles and a grid mounted on a nozzle plate. The
cylindrical T-shaped steel grid iz pressed into
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place and peened in position in a center hole in
the nozzle plate. It acts as a spacer between
the grain and the nozzle plate, creating a cham-
ber which equalizes the pressure to all nozzles
during burning. The nozzles are press fitted into
the plate and are canted 12° to give a clock-
wise rotation. The nozzle-plate ring assembly
consists of a nozzle-plate ring and the insulated
contact ring. The contact ring is a steel band
around the nozzle-plate ring and is insulated
from it. The plate ring and contaet ring are the
two terminals of the ignited electrical circuit.
The rings are short circuited by a band. The
short-circuiting band must be removed when
preparing the rocket for firing. The rear closure
is a thin aluminum cup cemented in place in the
after end of the motor, and blows out after the
motor pressure builds up.

5.0-inch Motor Mk 4 and Mods: The 5.0-inch
Rocket Motor Mk 4 is similar to the Mk 3 dis-
cussed above, except that the motor tube is
seven inches shorter than the Motor Mk 3. The
Igniter Mk 18 with shorter leads is used. Pro-
pellant Grain Mk 22 Mod 0, shorter and weigh-
ing approximately 5.5 pounds, is used. The
nozzle in the nozzle-plate assembly has a smaller
throat diameter.

5.0-inch Motor Mk 5 Mod 1: The Mk 5 Mod 1
is similar to the Mk 4, except that it is 3.125
inches shorter and the nozzle plate has four in-
stead of eight nozzles. This shorter motor gives

a range of 2,500 yards and a maximum velocity
of 4756 ft./sec., which is suitable for barrage
purposes.

5.0-inch Motor Mk 6 Mod 0: The Mk 6 Mod 0 is
also similar to the Mk 4 and Mods, except that
it is 4.T8 inches shorter and the nozzle plate
has only four nozzles. The cant of these nozzles
has been increased to insure stable flight of the
round at slower velocities. This shorter motor
gives a range of 1,250 yards and a maximum
velocity of 340 ft./sec., which is suitable for
barrage purposes.

7.2-inch H.E. "Mouse Trap" and 2.5-inch
Practice

Over-all length, inches................. 38.6
Head length, inches. . ................. 19.0
Head weight, pounds. . ................ 17.9
Filler weight (TNT), pounds........... 31.0
Wall thickness, inch............cc.00t. 0.2
Motor length, inches.................. 15.9
Motor diameter, inches. ...........c ... 2.25
Motor weight, pounds. ................. 8.1
Tail width, inches. .........ccvvvieries 7.0
Total weight, pounds..... R e e .65

General: This rocket was designed for use by
patrol vesszels against submarines. The most
common installation consists of two four-rail
Launchers Mk 20, with a fixed elevation of 48°,
mounted on the fore deck with firing controlled
from the bridge.
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CoMPLETE RounNDs

Assembly No. Head Filling Grain Fuze
7.2" HEE. 208 7.2" Mk 4 TNT Mk 3 Mk 131—NMk 156
(Obzolete)

7.2" HE. 211 7.2° Mk b TPX Mk 3 Mk 131—Mk 156
7.2" H.E. 212 7.2* Mk 5 TPX Mk 3 Mk 140—Mk 156
7.2 HE. 213 7.2* Mk b TNT Mk 10 Mk 131—Mk 156
7.2" HE. 216 7.2* Mk 5 TNT Mk 10 Mk 140—Mk 156
7.2" HE. 217 7.2" Mk 4 TNT Mk 3 Mk 140—NMk 156

- In addition to the service rounds, there are the Mks 106 and 109 filled with
plaster for target practice, and the Mks 206 and 209 filled with plaster

for drill.

Head: The projectile consists of a flat-nosed
head with a conical tail fairing and parallel
sides. The adapter and fuze thread into the
nose, and the motor unit threads into the base.

Motor: The Motor Unit Mk 3 contains a long
single pellet of smokeless powder which, when
ignited by a black-powder primer fired by an
electrie squib, burns at a pressure of 1,000 to
2,500 pounds per square inch. The gases are
forced out aft through the nozzle in the rear
end of the motor tube. The burning continues
for 0.2 to 0.7 second, during which time the
missile travels about 30 feet. At this point,
propulsion ceases and the projectile is free in
flight. This projector charge is intended for use
on the 7.2-inch Rocket Launchers Mk 20, Mk 21,
or Mk 22,

Tail: A steel tube attached to the head by a
threaded joint has fins with two eireular drums
attached to the after end. The vanes have a
10-degree twist to give a slow rotation and pre-
vent ruddering. The two vane-support drums
also act as contact rings, the wiring from the
electriec squib passing from the primer aft to
the two rings which serve as firing contacts.

Remarks: When Torpex is used, the weight
is increased by approximately 2.5 pounds.

The 2.5-inch sub-caliber rocket, consisting of
the 1.25-inch Motor Mk 1 and 2.5-inch Head
Mk 1, is a miniature of the regular rocket and is
used in practice. The motor contains a single
tubular powder grain, an igniter, and lead wires.
The tail fins, supported by a shroud, are offset
five degrees to impart some rotation to the
round, to improve underwater travel. The Head
Mk 1 has a cavity for a shot-gun shell; the
Head Mod 2 Mk 1 is solid.

The Fuzes Mk 131 and Mk 140 are replaced
by the Mk 156 in the service rounds.

7.2-inch D.R., also T37 and T88

Head Mk 10
Over-all length, inches. . ................ 35
Motor diameter, inches. ...............225
C—-2 explosive,pounds. ...........covunn. 33
Loaded weight,pounds. ................. 60
Maximum range, yards. ........... ... 275
MOMGE & . Cons s s b s 2 25-inch Mk 3
Fuze
Head Mk 5..... Nose—Mk 152 or Mk 141
Head Mk 10....Base—Mk 146

Head Mk 10-1..Base—Mk 161 Mod 0

General: The 7.2-inch D.R., a modification of
the 7.2-inch H.E., was used for demolition of
anti-tank obstacles. The 7.2-inch D.R. was pro-
jected from a multiple-rail armored launcher
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mounted on the turret of the Tank M4. It was
fired at point-blank range and proved effective
against concrete obstacles at ranges of 100
to 150 feet.

Description: The rocket has a thin steel head
to give the maximum blast effect. The propel-
lant is the single unperforated cruciform Grain
Mk 10. The body can be fitted with any one of
a number of rocket motors to give velocities
from 175 to 400 ft./sec. The mean lateral devia-
tion is 10 mils from a 90-inch launcher.

The Base Fuzes Mk 146 and Mk 161 Mod 0
are armed during flight by the pressure of the
gas evolved from the burning propellant acting
on the diaphragm. The Head Mk 10 Mod 1 is
the Head Mk 10, slightly altered to accommeo-
date the new motor adapter of the Base Fuze
Mk 161 Mod 0.

Remarks: The Army designates the Head
Mk 10 or Mk 10 Mod 1 as the T3aq.

A smoke-filled round used by the Army is
the same size, and has the designation of TS88.
It is nose-fuzed with either the Fuze Mk 152
or the Fuze Mk 141.

The Head Mk 5 may take either the Booster
Mk 1 or the Booster Mk 2; the Head Mk 10,
only the Booster Mk 1.

The Heads Mk 5 are loaded with TNT; the
Heads Mk 10 may also take a TNT load.

7.2-inch CW.R.-N. and M25, M27, and T24
Motor Mk 5 and Head Mk 7

Over-all length, inches................ 48.1
Head width, inches............. o
Head length, inches.................. 18.75
Motor length, inches.................. 29.0
Propellant (ballistite) ......... Grain Mk 11
Filler....... Any chemieal filler with specific
gravity over 1.2,
Filler (FS.),pounds. .........co0vunn. 19.7
Total weight, pounds................. .B3.2
BANGE. YRS .o e T e eS 3,000
Fuzing ...... Nose: Mk 147 or Mk 147 Mod 1

General: This rocket is fired from a 24-rail
demountable, variable-elevation launcher car-
ried in a 2V4-ton truck. The salvo is fired in

215 seconds, and the launcher can be reloaded in
114 minutes. '

These rockets of Navy design are under pro-
duction by the Army. The only essential dif-
ference between the rockets as used by the
Army and the Navy is in the propellant.

Head: The container is a bulb-shaped steel
tube open at both ends. The adapter fits inside
the flange on the forward end of the container
and is brazed thereto. The wide forward end
of the adapter is internally threaded to seat
the fuze. The burster tube, made of steel, fits
ingide the adapter and extends downward into
the container. The tube and adapter are held
together by a press fit and sealed with white-
lead paste. The rear end of the tube is closed.

Motor: The motor is a steel tube, with the
forward end externally threaded to screw into
the connector of the head. The nozzle is slipped
down through the open end of the motor body,
and the end is welded to the inner edge of the
motor-body rim.

Tail: The tail assembly has four tail vanes
spot-welded in pairs to the motor tube and spot-
welded to the rear shroud. The forward shroud
is riveted to the vanes but insulated from them.
Four large fins are welded to the motor tube,
pass over the forward shroud, and are welded
to the rear shroud. The lead wires are connected
to the two shrouds which serve as contacts.

Propellant: As produced for the Navy, the
propellant consists of a single grain of solvent-
less extruded hallistite with an outer diameter
of 2.5 inches and an inner diameter of 1.0 inch.
This is the Grain Mk 11.

In the Army Chemical Rocket M25, the pro-
pellant consists of four sticks of ballistite, with
a one-inch axial hole, placed end to end with
separating washers between the sticks. The
sticks are three-ridged, and each has eight sets
of holes radially through it. The over-all length
of the sticks is 20.5 inches.

Remarks: The Army Rocket M2T iz struc-
turally the same as the Navy rocket, but is
filled with C/K gas. Its total weight is 51.8
pounds.
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Figure 138, 7.2-inch C.W.R-N. and M25 and M27

A head similar to the Mk 7 but loaded with
22 pounds of TNT and equipped with a booster
instead of a burster tube is known as the Mk 9.
It is a demolition head, using the Fuze Mk 137
and the 3.25-inch Motor Mk 5. This combination

may be used to lay down a barrage from the
same launchers as the CW.R.-N.

When the Head Mk 9 is fuzed with the Fuze
Mk 147, it is known as the Round T24, Its total
weight iz 51.8 pounds.
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Figure 139.
11.75-inch A.R. "Tiny Tim"
Over-all length, inches. ............... 123.0
Total weight, pounds. ......oovvvivurs 1,253
Head length, inches............ccovu... 47
Head weight, pounds. ................. 600
Motor length, inches.................. 324
TNT filling, pounds. ................. 152.5
Fuzes
ME L Mod 0 conuiiiinaais Mk 157 Mod 1
' I R Mk 157 Mod 2
Mk2Mod0.........00....Mk 157 Mod 2
Mk 163 Mod 0

Mk 162 Mod 0

Heads: The Mk 1 Mod 0 consists of a standard
200-1b. S.A.P. Bomb AN-M58A1 modified for
this particular use. The changes include the
removal of the suspension lugs, an increase in
the number of threads securing the base plate,
the use of a new base plug to take the Fuze
Mk 157 Mod 1, and the use of an adapter ring
welded around the after end as a means for
attaching the rocket motor. The motor gases
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11.75~inch A.R. "Tiny Tim"

are sealed from the high explogive in the body
by coating the threads of the base plate with a
luting ecompound, and also by a gasket under the
fuze body flange.

The Mk 1 Mod 1 is similar to the Mk 1 Mod 0,
except that a projectile-type gas seal is added
around the head of the Fuze Mk 157 Mod 2.

The Mk 2 Mod 0 was developed from the Mk 1
Mod 1. This head differs in that it has a solid-
nosed “Common” head and a base plate modified
to take three Base Fuzes Mk 157 Mod 2. The
projectile-type gas seal is used around all fuzes
and also between the base plate and the forged
steel body. The Fuze Mk 157 Mod 2 is used with
one Auxiliary Booster Mk 1 Mod 0, or the Fuze
Mk 163 Mod 0 with one Auxiliary Booster Mk
19 Mod 0.

The Head Mk 3 Mod 1 was issued for practice
to simulate the Head Mk 2 Mod 0.

The Head Mk 4 Mod 0 is slightly lighter and
shorter than previous heads. The head weight is
578 pounds, including 152 pounds of TNT. The
head length is 46 inches. Three Fuzes Mk 163
Mod 0 or Mk 162 Mod 0 are used in the base.
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The penetrative characteristics of this head are
the same as those of present types, but slightly
better over-all performance may be expected,
because of the small increase in velocity result-
ing from reduction in total weight.

The Practice Head Mk 5 dummies the Mk
4. It is 44.75 inches long and weighs 569 pounds.
It has a cavity for a smoke puff.

The heads are shipped loaded and fuzed. A
cuff protects the threads on the adapter ring
and the fuze during shipment.

Motors: The Mk 1 Mod 0 consists of a steel
tube, the after end of which is threaded to
receive a plate having twenty-five nozzles. The
motor tube contains four propellant grains of
solventless extruded ballistite of cruciform
cross-section, weighing 147 pounds. The grains
are shielded from each other by an X-shaped
partition which extends longitudinally for al-
most the full length of the motor tube. The
grains and the partition are supported by the
grid and are strapped together by aluminum
bands.

In normal operation, the gases from the burn-
ing powder do not pass through the central
nozzle, which is closed by a copper blowout dise.
Only when the pressure in the motor exceeds
approximately 22,500 pounds per square inch is
this dise expelled, bringing the central nozzle
into eperation. The use of a blowout dise allows
the rocket motor to perform satisfactorily over
a greater temperature range. It has one disad-
vantage, however, in that at motor tempera-
tures of about 100° F., where the normal oper-
ating pressure is just enough to shear the disc,
it is impossible to prediet whether it will blow
out or not. If it does, the burning time is length-
ened and the gravity drop is increased, so that
the rocket may miss the target.

Four black-powder charges of about 0.5
pound each, contained in plastic cases at the
front ends of the grains, provide the ignition for
the propellant. They are set off by two small
electric squibs in each case, which are connected
to receptacles in the nozzle plate. The burning
of the propellant is markedly affected by its

moisture content. Consequently, the motors are
sealed at both ends. Each of the 24 peripheral
nozzles is sealed with a thin steel cup. The
front end is sealed with a thin steel disc having
in its center a small blowout window, This win-
dow is blown out by the motor pressure, allow-
ing the propellant gases free access to the base
fuze. These closures should not be removed.

The Igniter Mk 19 Mod 0 has recently been
developed for use in 11.75-inch A.R. motors.
Known as a tin-plate case igniter, it consists of
a single metal case 3.38 inches in diameter and
1.8 inches deep, with a wall thickness of 0.01
inch. Four clips are soldered to the base of the
case, for attachment to the motor charge sup-
port. The case contains 230 grams of F.F.F.G.
black powder. Contained in the case are two
electric squibs connected in parallel to the ig-
niter lead wires.

Motors must never be fired above the rated
temperature stencilled on the motor, because
they are likely to burst. Below the lower rated
temperature, occasional ignition failures and in-
terrupted burning may be experienced.

The Motor Mk 1 Mod 1 is identical to the
Mk 1 Mod 0, exeept that the motor tube is of
higher tensile strength and the pigtail connec-
tion has been replaced by two receptacles built
into the base plate.

The Mk 1 Mod 2 is a design in which the
dead space between the forward motor closure
and the base of the rocket head has been elimi-
nated. This motor is similar in other respects
to the Mk 1 Mod 0, except that the over-all
length has been reduced to 75.75 inches and the
pigtail connection has been replaced by two
receptacles built into the base plate.

The Motor Mk 1 Mod 3 is the Bureau of Ord-
nance production of the Mk 1 Mod 2.

The Motor Mk 2 Mod 0 weighs 600 pounds
and is 72.04 inches in length. Length and weight
reduction have been accomplished by improve-
ments in design detail, so that the total amount
of propellant in the motor has not been changed.
Because of design and construction changes,
the Motor Mk 2 Mod 0 may be used only with
the Head Mk 4 Mod 0.
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Part 2 — Chapter 6

ROCKET FUZES

Section | — INTRODUCTION

General

Because rocket ballistics have something in
common with the ballistics of both projectiles
and bombs, their fuze design has borrowed from
both of these, and has also initiated devices
from its own provinece, such as using motor gas
pressure to arm base fuzes, ete.

The development of rockets during the war
was rapid, and adaptations were sometimes

thrown into the breech which will now be re-
placed by more efficient mechanisms. At present,
however, there is a great variety of rocket
fuzes available.

Dummy fuzes

The Army uses inert or dummy fuzes in its
practice rounds. They are designated by differ-
ent numbers than those on their corresponding
service fuzes.

Section 2 — ARMY NOSE FUZES

M4A2 (Discontinued)

Rocket used in............ 4.5-inch H.E. M8
Functioning ......... For air, (0.015 sec. de-
lay or instantaneous
For ground, (.1 sec. de-
lay or instantaneous

. When forward acceler-
ation ceases

Arming time .......

Body diameter,inches. ..........00vu.. 3.21
Over-all length, inches........ 2.561 (without
booster)

General: The Fuze M4A2 has been designed
to be bore safe for firing from launcher tubes
on aireraft or from the ground. There are two
different issues of the fuze, identical except for
the delay time, which is slightly less in the
rockets fired from aircraft because of the in-
creased velocity of those rockets as compared
to rockets fired from ground launchers.

Operation: Before the rocket is loaded on the
launcher, the fuze is set for either instantaneous
(super-quiek) action or delay action as desired.

This is aceomplished by rotating the setting pin.
For instantaneous action, the pin is rotated so
that the functioning hole (flash channel) in the
setting pin mates with the flazsh hole from the
super-quick element. For delay action, the set-
ting pin is rotated 180 degrees, so that the flash
hole from the super-quick element is obstructed
and the delay firing channel is the only one
open. In either position, the setting pin is se-
cured by the spring-loaded locking ball fitting
into either of two recesses in the setting pin.
The cotter pin is then removed, so that the set-
back pin will be free to move back on set-back.
When the rocket is fired, acceleration causes
the set-back pin to move rearward, the spring
offering sufficient resistance so that the pin
reaches its most rearward position only after
the rocket has cleared the launcher. This frees
the retaining ball to be forced into an escape
hole by the spring-loaded delay arming pin as
deceleration sets in. As the lower end of the
delay arming pin clears the inner end of the
detonator slider, the slider is moved over to
the armed position by the slider spring. The
spring-loaded lock pin rides in a keyway on the
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underside of the slider and snaps into a recess
when the slider reaches the armed position.
The firing train is now lined up. On impact, the
head of the fuze is crushed, the shear wire is
sheared, and both strikers are driven inward,
initiating both primers. Thus, both the super-
quick and the delay elements are ignited, irrve-
spective of the setting of the fuze. If set for
instantaneous action, the flash from the super-
quick element ignites the detonator before the
delay element functions. If set for delay, the
flash from the super-quick element will be ob-
structed by the setting pin and the flash from
the delay element will ignite the detonator 0.015
second later if used in an aircraft-launched
rocket, 0.1 second later if used in a ground-
launched rocket.

Early designs: The M4A1 had a longer setting
pin, with double flash holes, so that the flash
from either the super-gquick or the delay ele-
ments had to pass through the setting pin.
Hence, if the setting pin was not rotated to ex-
actly the proper point where the setting-pin
flash holes matehed with those from the initiat-
ing elements, the fuze would not function. In the
M4AZ2, this condition was remedied by the
shorter setting pin, so that, even if the pin is
not rotated to match with the flash hole from
the super-guick element, the delay flash hole
will permit firing of the fuze after the slight
delay. The M4A1l also had a heavier detonator
slider, which occasionally sheared the lock pin
and did not stay properly lined up in the armed
condition. The M4A2 has a lighter, aluminum
slider detonator.

The original M4 had only one izssue for both
ground- and aireraft-launched rockets with
either instantaneous or 0.1-sec. delay settings.
The M4A1 had two issues, with either 0.015-sec-
ond or 0.1-second delays and instantaneous set-
tings. The original M4 also had thicker walls
and was consequently heavier, and had stronger
springs under the set-back pin and delay arm-
ing pin, requiring greater acceleration to arm.

M81, M48BA2, or M5I

Rockets usedin...............4.5-inch Spin
Functioning.......... Instantaneous or 0.05
sec. delay

OP 1664
Over-all length, inches................ 4.55
Weight, pounds . ....ocovcunviiineiag 141
LIPERTE oot e e S 14 N.S.-1

(zeneral: The Fuze M31 consists of the Artil-
lery Fuze M4BAZ2 assembled with either the
Booster M21A1 or the Booster M24, Depending
on where the fuze is assembled, it mayv be
marked M81, M48A2, or M51. Only the 0.05-sec-
ond delay models of the M48A2Z fuzes are loaded
in rockets at present.

Description: Much like the Navy's Fuze Mk
29 or Mk 30 in construction, this fuze adds a
delay firing train. The choice of instantaneous
(super-quick) or delay firing is made on the se-
lector sleeve of the interrupter device—the slot
being set parallel to the longitudinal axis of
the fuze, or within 15 degrees either side, for
super-quick action, and at right angles thereto
for delay action.

The interruptor sleeve is thicker on one side
than on the other. When set for “Delay,” the
thick side holds the interruptor in the flash
channel, blocking any flash through that tube.
When the sleeve is set for “Super-quick,” the
thin side of the sleeve allows the interruptor
to move up into the sleeve by centrifugal stimu-
lus, clearing the flash channel.

The instantaneous action is like that de-
seribed for the Mk 29. The delay firing train
is a separate unit in the base of the fuze. There
are two plunger pins or centrifugal detents
holding the delay assembly in the unarmed po-
sition. When the fuze is armed, there is a firing
pin positioned over a primer, which leads to a
black-powder delay, and, in turn to a flash pellet.

Operation: No action takes place upon firing
until sufficient rotational speed has been estab-
lished to overcome the resistance of springs
and set-back force on the several safety de-
vices. When the fuze is set for super-quick
action, after it leaves the muzzle, centrifugal
force causes the interruptor to move outward,
opening the passage. At the same time, the
plunger pins locking the delay assembly in the
unarmed position also move outward, releasing
that assembly in preparation for impact. The
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FIRING PIN

DETONATOR

SELECTOR
SLEEVE

PLUNGER
PIN LOCK

PLUNGER PINS %/L

CRUSH CAP

FLASH CHANNEL

INTERRUPTOR

FIRING PIN

PRIMER

FLASH PELLET

Figure 141. Army Nose Fuze (Rocket) M48A2

plunger-pin lock then swings on its pivot under
centrifugal force, placing an arm against the
inner end of each plunger pin, preventing the
return of the pins to the unarmed position.
Upon impact, the firing pin of the super-

quick action is driven against the detonator,
initiating the super-quick action. Inertia causes
the delay-action plunger to move forward, driv-
ing the primer against the delay-action firing
pin and initiating the delay action. In normal
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funectioning with super-quick action, the delay
action has no effect, since the super-quick train
will have caused the rocket to explode before
the delay train can burn for its prescribed time.
However, should the super-quick action fail, the
fuze will function with delay action rather than

LOCK PIN
ROTOR

CLOSING
PLUG

BOOSTER
LEAD

FLASH HOLE

become a dud. When set for delay action, the
interruptor is restrained from moving.

Upon impact, the super-quick firing pin and
detonator function, but the effect is prevented
from being transmitted to the shell.

DETONATOR

GUIDE PIN

. ',\FE'DTDR STOP

DETONATOR

SAFETY LOGK
PIN

BOOSTER CUP

ONION SKIN
PAPER

ROTOR

ROTOR LOCK
PIN

ROTOR LOCK
PIN LOCK

- BOOSTER LEAD .

Figure 142. Boosters M?dlfu.ﬁa?uj and M21AT (below)
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V.T. M402
See Navy V.T. Fuze Mk 170, page 209,

Boosters M21 Al and M24

General: These boosters are used with the
Fuze M48A2 to form the Rocket Fuse M81. The
Booster M24 has been standardized as an alter-
nate for all modifications of the Boosters MZ1
Type and may be used in place of the M21Al
with the Fuze M48AZ,

Booster M21A1: The M21Al consists of a
booster cup which contains a tetryl charge and
threads into the base of the body containing
a tetryl booster lead and the rotor assembly.
The rotor assembly consists of a rotor contain-
ing the lead azide detonator, a safety lock pin,
a rotor stop pin, a rotor lock pin, and a rotor
lock-pin lock., The rotor is seated on the pivot
pin and rotates under centrifugal force. The
mechanism is covered by a thin brass dise which
has a flash hole 14 inch in diameter to permit
the transmission of the fuze action to the deto-
nator. The flash hole is covered by a thin disc
of onion-skin paper.

When rocket is launched and reaches required
rotational velocity, the safety lock pin moves

outward against its spring under centrifugal
force. This releases the rotor, which rotates on
the pivot pin to the aligned or armed position.
The rotor is locked in the armed position by
the rotor lock pin, which moves outward into
a cavity of the body under centrifugal force, and
the rotor lock-pin lock moves forward by ereep
to prevent the rotor lock pin from returning to
its original position. The booster is armed in
flight, and the detonator is initiated by action
of the fuze.

Booster M24: The rotor assembly of the M24
consists of a rotor which contains the detonator,
a centrifugal rotor stop which holds the rotor
in the unarmed position, a guide pin, and a plate
which closes the rotor chamber.

When rocket is launched, centrifugal force
causes the rotor stop to move outward against
the spring and release the rotor, which turns
g0 that the detonator is aligned with the flash
hole and the booster lead. The rotor is locked
in the armed position by the lock pin, which
enters the lock pin cavity as far as the closing
plug. The booster charge consists of a tetryl
pellet. The booster is armed in flicht, and the
detonator is initiated by the action of the fuze.

Part 2 — Chapter 6 — Section 3

ARMY BASE FUZES (SERVICE)

M400 and M40I
Rockets used in........... 2.36-inch rounds
FuncBloning: .......cniavavuns Instantaneous
Over-all length (M401), inches......... 2.58

General: These fuzes are similar in operation,
the differences being in the dimensions and
arrangement of the parts. Also, the M400 has a
striker guide which is not in the M401. Both
these fuzes are considerably safer to handle
than the original base fuze in the 2.36-inch
rockets, a fuze which had only a safety pin and
detonator cover for safety devices.

CONFIDENTHAL

Deseription: Both fuzes have a housing, or
body, a striker, creep spring, arming pin, slider,
slider spring, detonator holder, safety pin, and
shipping clamp.

Operation: The shipping clamp can be un-
latched and removed when the safety pin is
taken out, before loading in the launcher. On
set-back, the slider moves back against its
spring, which action frees the arming pin from
the binding action of the slider. The arming
pin is now riding against the inside of the
launcher, and, when the round leaves the
launcher, the arming pin is shot out by its
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spring. The firing pin is now held by only the foot drop, it will overcome the spring to strike
creep spring. On an impact equivalent to a 12-  the detonator.

ARMING PIN FIRING-PIN
SPRING

ARMING-PIN

SPRING SAFETY PIN

ARMING-PIN /-DETONATC'H

GuP P

mdm

BOOSTER CUP

SLIDER
SPRING
BOOSTER

SLIDER
DETONATOR
HOLDER

FIRING PIN
FUZE BODY

Figure 143, Army Base Fuze (Rocket) M400

SHIPPING GLAMP_H""""---_.___‘ CREEP SPRING

ARMING PIN g e — DETONATOR

.

i

RN

! 7.+ ook it
I e,
SLIDER SPRING L J BOOSTER
SAFETY PIN ~SLIDER FIRING PIN
Figure 144. Army Base Fure (Rockef) M401
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Part 2 — Chapter 6 — Section 4

ARMY BASE FUZES (EXPERIMENTAL TYPES)

TI56
Rockets used in......... 4.5-inch S.A.P. T78
Weight, pounds........ P s T
Over-all length, inchesg. ..........c.vt. 2.81
Diameter, inches ..........cciiiineenns 2.3

Functioning. .... 0.01-second delay on impact

General: The T156 is a modification of the
Artillery Fuze M68, without the tracer and with
the retaining spring holding the firing pin block.

RETAINING SPRING

EXPANSION PLUG

O m

©

[

RETAINING PIN

Also the safety washer iz 0.02 inch rather than
0.04 inch thick as in the M68.

Description and operation: The retaining
spring, which is slotted and fits around the neck
of the firing-pin block, holds the firing-pin block
in a safe position, until the spring is removed
by the pull ring before affixing the motor to the
rocket head. The expansion plug aets to hold
the spring in place during shipment.

SAFETY WASHER

DELAY

BOOSTER

DETONATOR

PRIMER

FIRING PIN

Figure 145. Army Base Fure (Rocket) T156
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On impact of the rocket, the firing-pin block
iz forced down by inertia on the safety washer,
a thin aluminum dise, bending the washer, and
striking the primer. The primer sets off the

SAFETY GLAMP

delay pellet (0.01-second) and then the deto-
nator, which, in turn, explodes the booster

charge of tetryl.

SAFETY PIN
CREEP SPRING

INERTIA WEIGHT

Figure 146. Army Base Fuze (Rocket) T160E1

ARMING PIN
R
7
Q:‘:‘:-#""' ......
s B
‘-.:::_
N
[,
[
DETONATOR
STRIKER
TI160EI
Rockets used in..... T 3.5-inch T80
Fonetiondng . oivaiianacis Instantaneous
(All-ways-action)
Over-gll length,inches................. 3.26

General: A further advancement in simple
rocket base fuzes, this design has the wedge-
shaped inertia weight to facilitate correct fuze
action in cases of side-wise impact of the rocket.

Description and operation: A safety or ship-
ping clamp, covering the arming pin, also has
a safety pin bradded on. When the clamp and
pin are removed prior to loading the round in
the launcher, this safety pin frees the szet-back
sleeve. On set-back, this sleeve moves back
against the ereep spring, and comes out of its

slot in the arming pin. The arming pin is then
forced out against the launcher by its spring.
When the round leaves the launcher, this arm-
ing pin, which was between the striker and the
detonator, is ejected from the fuze by the
spring. The fuze is now fully armed, the inertia
weight being held only by the creep spring.
On impact, the weight moves against the spring
to force the striker into the detonator. In case
of a side blow, the fuze will still funection, be-
cause the shape of the inertia weight is such
that a side blow will not cause it to bind against
the fuze body, but gives it room to move side-
wise and at the same time compress the spring
and move the striker forward.

T2004 V.T.
See Navy V.T. Fuze Mk 172, page 213.
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Part 2 — Chapter 6 — Section 5

NAVY NOSE FUZES

Mk 29 Mods 0—3

Rockets used in...... 5-inch Mk 10 and Mods
Functioning .« .ovvns vseomvnss Instantaneous
Fuges Tound WiH . . v dsiv ronmmdtod s Nong
Arming speed, rpm........... 1,500—2,000
Dinmeter, iNChes. ... .oncessennennessn 3.0
Over-all length,inches. ................ 4.15
Weight, pounda. ...ccsnsaesnvesns 1.45-0.04

General: The Nose Fuze Mk 29 is used in both
projectiles and the 5-inch spin-stabilized rocket.
It functions on impact, with no delay.

Description: The fuze consists of four prin-
cipal parts: (1) the base, which contains the
relay detonator and holder and the interruptor
unit; (2) the nose or detonator assembly, which
contains the striker assembly and the deto-
nator; (3) the plastic ogive; and (4) the flash
tube, which is fitted in the center of the ogive
and holds the nose and the base together. The
firing-pin supporting cup is located beneath the
firing pin, holding the striker away from the
detonator, and a centrifugal interruptor sepa-
rates the detonator from the relay detonator
in the base of the fuze. Two types of interruptor
assemblies have been employed. In the earlier
model, the interruptor bore against the upper
blade of a forked setting sleeve in the “Delay”
or “Off"” position and thus could not move into
the sleeve and clear the flash channel. Rotating
the sleeve 90° in either direction to the “S.Q.” or
“On" position removed the end of the forked
blade from the interruptor, and centrifugal
force eould move the interruptor into the sleeve
and out of the flash channel. The interruptor
system of later models has been slightly altered.
A cylindrical setting sleeve with an eccentrie
bore is employed. In the “Delay” or “Off"" posi-
tion, the eccentric bore is not aligned with the

interruptor, and the interruptor cannot move
into the sleeve and clear the channel. Turning
the setting sleeve to the “S.Q."” or “On" posi-
tion aligns the bore with the interruptor, which
can then be moved into the sleeve by centrifugal
force.

Operation: When the fuzed rocket is loaded
into the launcher, the setting key is turned to
the “On"” or “S.Q."” position. When the rocket
leaves the gun, centrifugal force moves the
interruptor into the sleeve and clears the flash
channel. On impact, the closing disc above the
striker is forced down, the erush cup beneath
the striker is erushed, and 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 fuze.

Remarks: The differences between Mods of
this fuze are as follows:

No Mop—Dark green ogive, made of easily
chipped asbestos plastic, unsuitable for storage
and handling.

Mop 1 — Chip-proof,
cloth, vellow plastic ogive.

Mob 2—Same as Mod 1, with strengthened
flash channel.

Mob 3—Like Mod 2, with longer nose cap
extending to base and giving additional support
to flash channel. Brown plastic ogive.

This fuze will function on thin plate and
on water at angles over 6°,

A dise 0.01 inch thick is incorporated between
the relay detonator and the flash channel of
the Mod 3. This prevents gas pressure, which
sometimes leaks past the unarmed interruptor,
from setting off the relay detonator, if the
nose of the fuze is accidentally struck during
handling.

resin-impregnated
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STRIKER ASSEMBL

INTERRUPTER

ig== "ol
Wiy

SETTING SLEEVE

Figure 147.
Mk 30 Mods 3 and 4
Rockets used in........5.0-inch Head Mk 10
Functioning ................ Instantaneous
Arming speed, rrpm.......... 1,500—2,000
Body diameter, inches.................24
Over-all length, inches. ............... 4.556
Weight, pounds ....... HE e |1 ) |

General: The Nose Fuze Mk 30 Mod 3 is the
point-detonating projectile fuze. It is armed by
creep and centrifugal force and used in spin-
stabilized rockets. The fuze is designed to func-
tion on impaet with super-quick action.

STRIKER SUPPORT CUP

DETONATOR

FLASH TUBE

RELAY DETONATOR

Navy Nose Fuze (Rocket) Mk 29 Type

Description: The fuze consists of the same
principal parts as are in the Mk 29. The fuze
is designed for super-quick action on impact.
The “Off" setting is a safety feature to prevent
premature detonation, and the setting sleeve
must be turned to “S.Q." or “On" before the
rocket is launched. When the rocket is launched,
the interruptor moves outward by creep and
centrifugal force to compress the spring and
open the flash tube. On impact, the gilded metal
cap collapses and the striker is driven into the
detonator, the flash of which initiates the relay
detonator and the main charge.
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Mod 4: Because of inability to procure suffi-  tities of steel ogives, These fuzes with steel
cient plastic ogives for the Point-Detonating  ogives, designated as Nose Fuzes Mk 30 Mod 4,
Fuze Mk 30 Mod 3, it was necessary to use quan- will be restricted to rockets.

FIRING PIN
GRUSH CAP
DETONATOR
FLASEL-LLEE INTERRUPTOR

SELECTOR
SLEEVE

A — FIRING PIN

PLUNGER PIN
LOCK

PLUNGER PINS

PRIMER

DELAY PLUNGER

Figure 148. Navy Nose Fuze (Rocket) Mk 100 Type
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Mk 100 Mods 0—2

Rockets usedin...........5.0-inch Mk 7 8.5.
Functioning ..............Instantaneous or

0.05-second delay
Arming speed, r.pm............1,500-Z,000
Body diameter, inches. ........ccov0vu.. 3.0
Over-all length, inches................ 4.15

General: The Nose Fuze Mk 100 is similar to
the Navy Point-Detonating Projectile Fuze Mk
29, with the addition of the delay plunger as-
sembly from the Army Projectile Fuze M48AZ.
The fuze can function either super-quick or with
a 0.05-second delay, according to the setting of
the key on the ogive. This fuze can be used
only in spin-stabilized rockets, as the fuze is
armed by rotation or centrifugal force.

Description and operation: See Fuze M48BAZ,
page 184,

Mk 100 Mod 1: 1t was concluded after test-
ing that the delay of 0.05 second in the Mk 100
Mod 0 was too long for proper action of the
round, and a 0.025-gecond delay was substituted.
This modification was designated Mk 100 Mod 1.

Mk 100 Mod 2: Failures of the Mk 100 Mod 0
and Mod 1 were occasionally encountered, and
as a remedy an additional relay detonator was
placed underneath the delay assembly. This
modification was designated Mk 100 Mod 2.

Mk 131 Mods 0—6, Mk 136 Mods 0—I0

Rockets used in......... Mk 131—7.2" H.E.
Mk 136—7.2" Pro-
jector Charge

Funectioning. .......... Arms during water

travel, instantaneous
firing on impact

Identification. .. ... Mk 131 has red paint on

nose of vane hub

Arming Time...... 4 to 5 vane revolutions, or

8 to 15 feet water travel

Vane span, inches........cco00ivainen 3.125

Body diameter, inches. ................ 2.25

Over-all length (without booster), inches.7.2

(zeneral: These two fuzes are identical, except
that the Nose Fuze Mk 136 has a shear wire

through the set-back collar. Both fuzes were to
be replaced by the Nose Fuze Mk 140 however,
this fuze is being recalled from the field. The
Nose Fuze Mk 121 has been replaced by the Mk

156 and the Mk 136 has been replaced by the
Mk 158 Mod 0.

Operation: The safety pin is removed when
the rocket is loaded on the launcher, leaving
the vanes secured by the set-back collar, which
has a leaf spring holding it up by pressure
against the locking pins. On firing, the set-back
collar moves back (breaking the shear wire in
the Mk 136), freeing the locking pins from the
groove in the collar. On impact with water, the
force on the vanes cause a torque sufficient to
shear the vertical shear wire holding the vane
cup to the neck of the fuze. The vanes are free
to rotate, unthreading the spindle through the
neck of the fuze body. As the spindle draws
back from the inertia weight, the spring under
the firing sleeve forces the szleeve and inertia
weight up. Since the firing pin is locked to the
firing sleeve by three locking balls, the firing
pin and its spring, cocked against a collar on the
firing pin, rise with the sleeve and inertia
weight. As the sleeve clears the four spring-
loaded detents in the fuze body just above the
firing-pin guide, the detents spring out under
the sleeve. After approximately four vane rota-
tions, the firing pin will have been raised by the
sleeve sufficiently to clear the shutter cavity,
allowing the spring-loaded detonator shutter to
move over into the armed position with the deto-
nator lined up with the firing pin and booster
lead-in. The spindle eontinues to rise until the
washer to which it is keved engages a groove
in the underside of the fuze neck. The inertia
weight, sleeve, and firing pin cease rising when
the sleeve engages the retaining ring after
rising approximately 14 inch. On contact with
a target, the three locking balls are forced in-
ward, as inertia causes the weight to move
forward on normal impaect or laterally on oblique
impact. As the weight moves clear, the locking
balls are forced outward by the beveled edge of
the spring-loaded striker, which is then free to
be driven into the detonator.
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Figure 149, Navy Nose Fure (Rocket) Mk 131 Type
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Remarks: The detents in the fuze body, which
spring out under the sleeve, are provided in
order to allow the spindle to be screwed back
down from the armed position without danger
of forcing the striker into the detonator. In view
of the fact that the inertia piece may be inse-
curely lodged over the striker spindle, this
procedure is not recommended on any rocket
that has once been fired.

Do not remove these fuzes from a projectile
with any tool other than the spanner which is
issued with the fuze. Separation of the two parts
of the fuze body arms the fuze.

Difference in Mods for the Mk 131 and Mk
136 were minor distinctions, some being sepa-
rate contracts.

Some lots of the Mk 136 will have small-vane
shear wires.

Mk 132
Rockets used in........4.5-inch Head Mk 9
Welght DOmdE . i i et s s R 1.1
Over-all length, inches. ............... 19.5

This fuze is like the Nose Fuze Mk 137,
except that it has a long burster tube—17.20
inches long and 0.38 inch in diameter, for the
incendiary-filled rocket head.

Mk 133
Rockets used in......... 5-inch Smoke Head
{ Experimental)
Welgthk, POMOAR .« o asm v en s s e Bl
Over-all length, inches. ............... 20.6

The fuze is exactly like the Nose Fuze Mk
149, except that it has the long burster tube
for the smoke head, the same tube that is
found on the Fuze Mk 132,

Mk 135 Mods 0—2 (Obsolete)

Rocketusedin................ T.2-inch H.E.
Functioning .........ccovuue Instantaneous
Arming time ................ 30 feet static

water pressure
Body diameter, inches, ................ 3.25
Over-all length, inches................... 5

General: The fuze consists of a nose cap with
two water ports which is screwed on the upper

fuze housing. A phosphor-bronze diaphragm is
housed in the upper end of the fuze. This dia-
phragm works against the diaphragm button
and two bell cranks. The bell cranks are piv-
oted on pins fixed to the halves of the nose plate.
In the unarmed position, the cranks engage
the shutter and also keep the body and weight
locked together. In this position the firing pin
is locked, with spring compressed, by three balls.
A freely moving safety sleeve, on set-back, en-
gages hooks in the bell cranks and prevents
air pressure from arming the fuze. On decelera-
tion in the water, this safety sleeve engages the
bell eranks to reduce the possibility of prema-
ture functioning.

A retaining ring screwed into the lower fuze
housing secures the booster magazine and
booster lead-in dise in the fuze. A gasket is lo-
cated on the under surface of the shoulder of
the nose cap to provide a watertight seat in the
rocket. A safety pin is inserted through the nose
cap and diaphragm button nut, thereby locking
the diaphragm in the unarmed position.

Operation: When the fuze enters the water,
pressure of the water which enters the water
ports in the nose cap acts on the diaphragm.
When the projectile has reached a depth of
15 to 20 feet, the diaphragm is inverted. This
diaphragm action moves the two bell cranks
out of engagement with the shutter, which is
foreed by its spring into position under the
striker. The shutter is locked in this position
by a detent housed in the body. At the same
time the bell cranks also move out of engage-
ment with the body and the weight. The fuze is
then fully armed.

If the fuze should arm prematurely, before
the charge has slowed down sufficiently, the
weight will be pulled off by its own inertia when
the bell eranks move outward, allowing the
firing pin to function before the shutter will
have moved into place. The result will be a dud.

The fuze is designed to function upon impact
with a =olid object but not on impact with soft
ohjects such as muddy or sandy bottoms. Upon
solid impact, the sudden deceleration pulls the
weight forward, forcing the three balls inward.
This frees the weight, allowing it to fall out of
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Figure 150. Navy Nose Fuze (Rocket) Mk 135 Type

its engagement with the body. The three balls
are then ejected by the foree of the firing
pin working against its compressed firing-pin
spring. The firing pin is now free to be forced
by its spring against the detonator, thus actu-
ating the fuze. A glancing blow causes the
weight to pivot about a point on the edge, where
it is supported against the body and releases
the three balls. The sensitivity to forward and

sidewise impact is about equal.

Remarks: The fuze will function under water
on angles of impact up to T5°.

Mods 1 and 2 of this fuze are similar to the
Mk 185 Mod 0 in general design, except that
the zensgitivity has been about doubled, and the
static pressure to arm has been increased to a
head of approximately 50 feet. The fuzes, when
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fired from launchers, arm at a depth of 20 feet.
The Mod 2 differs from the Mod 1 in that de-
tents lock the bell eranks in the armed position
and the safety pin arrangement in the nose
has been slightly altered.

Mk 137 Mods 0—2 and Mk 145 Mods 0 and |

Rockets used in...... Mk 137—4.5-inch B.R.
and 7.2-inch D.R.
Mk 145—4.5-inch B.R.

VANE LOCKING PIN

Funectioning ........Mk 137T—Instantaneous

Mk 145—0.02-sec. delay
Arming time. ...........10 vane revolutions
Vane guard diameter, inches........... 284

Over-all length (without booster), inches.214

General: These fuzes fire upon water impact
for velocities of 300 ft./sec. and more, and at
impact angles as small as 15° to 20°. They prob-
ably will not arm if the burning time is shorter
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Figure 151. Navy Nose Fuze (Rocket) Mk 137 Type
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than 0.2 second, or the velocity is less than
300 ft./sec.

Operation: When the rocket is loaded on the
launcher, the safety pin securing the set-back
collar is withdrawn. On firing the rocket, the
set-back collar is forced back by inertia, com-
pressing the set-back spring and withdrawing
the vane locking pin from the hole in the vane
boss. The vanes rotate freely, and after three
to four rotations have unthreaded the striker
spindle sufficiently that, when deceleration oc-
curs, the vane locking pin cannot again en-
gage the vane boss. After about ten vane rota-
tions, the striker spindle is unthreaded suffi-
ciently to free the detonator shutter, which is
forced across the shutter cavity by its spring.
It is stopped by the stop pin and is locked in the
armed position by a spring-loaded detent housed
in the shutter, which slips into a recess in the
striker guide. When the striker has reached the
end of its threads, it rotates freely with the
vanes as the striker spindle collar rides in a
groove in the underside of the fuze body. On
impact, the threads on the fuze body are sheared
as the striker is forced into the detonator.

The Mk 137 Mod 1 resembles the Mk 137, but
has ten blades on the arming vanes as compared
to eight, and also has a split spacer sleeve.

The Mk 137 Mod 2 is similar to the Mk 154
Mod 3. A modified vane lock-pin seat prevents
premature arming.

The Mk 145 is similar to the Mk 137 but in-
corporates a 0.02-second delay in the detonator.

The Mk 145 Mod 1 has a modified vane lock-
pin seat preventing premature arming.

Mk 139 (Obsolete)

Rockets used in...........7.2-inch and H.E.
Functioning ................ Instantaneous
Arming time ................ About 34 sec.

after launching
Body diameter, inches. ................. 2.5
Over-all length, inches................ 4,25

General: This fuze was designed for antisub-
marine warfare and was used in rockets pro-
jected both from airplanes and from small patrol
craft. The fuze functions on impact with a hard

object, but not on water impact.

Description: The fuze body encloses the fune-
tioning mechanism. A waterproof cap is affixed
to the nose of the fuze and is held in position
by two bands locked by a safety pin. Beneath
the cap, a firing wheel is attached by a setscrew
to the end of a firing pin. This wheel is formed
like a cross to present less surface and prevent
firing on water impact. The slide stop pin, riv-
eted to the cap, engages a leg of the firing wheel.
This pin also extends down into the nose plate,
where it prevents a slide from moving outward.
A flywheel and set-back collar, separated by a
spring and secured by the flywheel screw, form
a subassembly. This assembly is placed on the
shaft of the firing pin. A pin set in the slide
engages the set-back collar in order to prevent
its rotation. A clock spring, secured on one end
to the flywheel and on the other end to a pin
on the closure disc, is assembled under tension
so as to impart its force to the flywheel. The
pin to which the clock spring is attached is
anchored to the fuze body to prevent rotation of
the closure disc. The firing pin is screwed into
shear threads in the closure disc. A detonator
shutter is affixed on a pin set in the lower sur-
face of the closure disc. The firing pin extends
into a cavity in the shutter. A tightly fitted
spacer ring set in the body maintains a spring
detent housed in the detonator shutter. This
ring, interposed between the closure disc and
lead-in disc, provides free movement of the
shutter. The lead-in charge is contained in the
lead-in dise, and the booster charge in a booster
magazine which serews into the fuze body.

Operation: When the arming wire is with-
drawn as the rocket is launched, the clamps are
unlocked and forced off by the clamp spring.
The waterproof cap flies off by the action of its
compressed springs. Set-back causes the set-
back collar to move back against its spring. This
movement releases the slide pin in the nose cap,
permitting the flywheel assembly to be rotated
by the force of the clock spring. This rotation
is transmitted to the firing pin, causing it to
screw outward, thereby withdrawing the firing
pin from engagement with the detonator
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shutter, which is forced by its spring into align- On impact of the firing wheel with a solid
ment with the firing pin. Once the shutter moves object, the firing pin is driven backward g.nd
shears the shear threads of the closure dise.

into the armed position, it is locked by a spring- 4 thep pierces the detonator, setting off the
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Figure 152. Navy Nose Fuze (Rocket) Mk 139
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Mk 140 (Recalled)

Rockets ugsedin.......... 7.2-inch Mousetrap
and Hedgehog

Functioning ........cvvvvuen Instantaneous

Arming time .........Static pressure of ap-
proximately 30 feet
of water

Body diameter, inches. .........co0vv.n. 2.7

Over-all length, inches.................45

General: This fuze was developed and issued
to replace the Nose Fuzes Mks 131 and 136 in
the 7.2-inch Mousetrap and Hedgehog. It arms
by hydrostatic pressure and has safety features
which prevent it from firing either on set-back
or on impact with the water. Its sidewize sensi-
tivity is 1/6 to 1/4 of the nose sensitivity, and
a glancing blow permits the fuze to function.
Orders have been issued that this fuze is not to
be used, and it will be recalled. The fuze can be
used by blimps in 7.2-inch heads with the inert
motor, when dropped as bombs.

Operation: When the rocket is fired, the arm-
ing wire is pulled. On set-back, the safety ring

is forced down over the upper hooks on the two
bell eranks, preventing them from spreading out
and releasing the detonator slider. On impact
with the water, the firing ring slips down a
slight amount and engages the lower hooks on
the bell eranks, thus preventing the bell cranks
from spreading to release the detonator slider
on water impact; the hooks on the crank also
prevent the firing ring from dropping free of the
locking balls. As the rocket travels through the
water, water enters the ports in the protective
cap and through the holes in the nose plug
which formerly received the arming wire. After
reaching a depth of from 8 to 15 feet, the pres-
sure of the water will invert the phosphor-
bronze diaphragm, which presses down on the
inner ends of the bell cranks. Since the bell
cranks are pivoted about pivot pins, they swing
clear of the detonator slider, which is forced
over to the armed position by two springs, and
locked there by a spring-loader detent. On im-
pact with a hard surface, the firing ring is
forced by inertia against its two firing-ring
springs, which are coiled around two guide
pins. This action of the firing ring frees the
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locking balls, which are forced outward by the loosely fitting striker ring to move sidewise,
spring-loaded striker, which is then driven into camming the firing ring forward, releasing the

the detonator. A glancing blow causes the locking balls and firing the fuze.
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Figure 154. Navy Nose Fuze (Rocket) Mk 141 Mod 0
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Mk 141 Mod 0
Rocketsusedin............... 7.2-inch D.R.
Funetioning ..........cv0vne Instantaneous
Armingtime ......c 00000000 90—130 vane

revolutions
Body diameter, inches....... T e 1.76
Over-all length, inches. ................. 8.5

General: The Nose Fuze Mk 141 Mod 0 is is-
sued to amphibious groups for use in destroying
beach obstacles. The fuze is water-dizseriminat-
ing and so designed that it will not fire on impact
with water but will be actuated by impact with
the earth or soft sand, provided the water travel
before impact is not more than twenty feet.
The water-diseriminating feature is obtained by
use of a copper shear wire. The Mk 141 Mod 0
will replace the Mk 152 in the 7.2-inch Demo-
lition Rocket, Head Mk 5.

Description: The fuze was developed from the
Bomb Nose Fuze AN-M110A1 and retains the
upper body and gear-reduction system used in
that fuze. To obtain detonator safety, a piv-
oted detonator shutter has been added below
the firing pin. The shutter is held in the safe
position by the firing pin, and, when the fuze
is armed, the shutter is locked in position by
a spring-loaded detent. The safety block of the
bomb fuze has been replaced by the arming
hub, an integral extension of the stationary gear
which locates the cross-shaped striker head in
the safe position. The movable gear in the Mk
141 Mod 0 acts to thread the striker assemhly
forward and out of the fuze body, thus with-
drawing the firing pin from the detonator shut-
ter slideway, releasing the shutter to move into
the armed position, and moving the striker head
away from the arming hub. The striker and
firing pin are mounted, by a copper shear wire,
in the inner sleeve which forms the threaded
hub of the movable gear. The arming wire
bracket of the bomb fuze has been retained
and, in shipment, a safety wire ties the vanes
to this bracket. To insure proper air flow past
the fuze vanes, an elongated booster chamber
has been added to the fuze. This cavity, loaded
with tetryl increments, extends the tip of the
fuze six inches beyond the rocket head. At the

lower end of the bhooster chamber a threaded
adapter has been fixed to adapt the 1l4%-inch
diameter fuze to the 2-inch diameter fuze pocket.
Two Auxiliary Boosters Mk 1 Mod 0 are re-
quired in the fuze pocket.

Operation: When the rocket is fired, the arm-
ing wire is pulled, and the vanes are free to
rotate. The rotation of the vanes acts through
the reduction gears to thread the inner sleeve
up in the arming hub and thereby withdraw
the firing pin from the detonator shutter. The
shutter is forced across the shutter cavity by its
spring and is locked in the armed position by the
spring-loaded detent. On impact, the striker is
driven down, shearing the copper shear wire,
and fires the detonator, booster lead-in, and
booster.

Mk 147 Mod | and Mk 148

Mk 1458
Rockets used in. ......3.5-inch Heads Mks 3,
5 and 9
5.0-inch Head Mk 1
Functioning .......covvvunnn Instantaneous
Arming time ............ 8 vane revolutions
Vane span, inches. ........ccvcuennn.. 115
Body diameter, inches. ................ 184

Over-all length (without booster), inches.214

General: The Nose Fuze Mk 148 is similar to
the Mk 137, but has smaller vanes, and, instead
of a vane guard, is shipped with a protective
cap which is removed when the rocket is loaded
on the plane. It fires at impact angles as low
as 5° and 10° for water or land targets, allowing
glight penetration. On hard targets, it fires at
impact angles not less than 20° to 25°,

Operation: The weather cap is removed when
the rocket is loaded on the launcher. After the
rocket is loaded on the launcher, the safety wire
is withdrawn and the arming wire is installed
through the arming-wire guide. Two Fahnestock
clips secure the arming wire. When the propel-
lant is ignited, the forward motion of the rocket
pulls the arming wire free and the force of
inertia causes the set-back block to set back
against the set-back spring. Since the vane lock-
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Figure 155,

ing pin is positively attached to the set-back
block, it is thus withdrawn to a position flush
with or below the top of the fuze body. This
frees the vanes to rotate, unscrewing the striker
as they rotate. The vanes must make from three
to four rotations during acceleration to unserew
the striker sufficiently to prevent re-engagement
of the vane locking pin as the set-back spring
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Navy Nose Fuze (Rocket) Mk 148

gradually forces the set-back block and locking
pin up. After eight or nine rotations of the
vanes, the striker will have unthreaded sufli-
ciently to free the spring-loaded detonator shut-
ter. The latter is then rotated by the shutter
spring into the armed position, where it is
stopped by the stop pin, lining the detonator
up with the striker and booster lead-in. As

CONFIDENTHAL



ROCKET FUZES (NAVY NOSE]

the shutter reaches the armed position, a
spring-loaded detent carried in the shutter is
foreed into a recess in the striker guide, locking
the shutter in the armed position. After an
additional rotation or two, the end of the
threads on the striker spindle is reached, and
the vanes rotate freely as the collar at the end
of the threads rides in a groove in the fuze body.
On impact, the striker is forced in, shearing the
threads in the nose of the fuze body, and is
driven into the lead azide detonator.

Mk 147 Mod 0: This fuze is used in the 7.2-
inch chemical warfare rocket and is similar to
the Mk 148, except that it has no arming wire
guide like the Mk 148, and no booster. Instead
of the booster, there is an adapter which re-
ceives a burster tube to break open the rocket
and eject the chemieal filler. The fuze has a vane
guard which consists of a eylindrical tube open
at the top, with perforations around the tube
just above the top of the fuze body.

Mk 147 Mod 1: This fuze is identical to the
Mod 0, with the exception of the vane guard,
which has been replaced on the Mod 1 by a
protective cap.

Mk 149 and Mk 155

Mk 149
Rockets used in. ....... 3.5-inch A.R., Heads
Mks 3, 5, and 9
5.0-inch A.R., Heads
Mks 1, 5, 6, and 6
Mod 1
FuneHoning: ... v veieenas Instantaneous
Fuzes used with. ......... Alone, or with Mk
146, 157, 159, 159
Mod 1, 164, or 165

Armingtime ............ 8 vane revolutions
Vane span, incheg. .. ;veeiiiiiicnienn. 14
Body diameter, inches. .................. 3

Over-all length (without booster), inches 314

General: The working parts of the fuze are
very similar to those of the Nose Fuze Mk 148,
which it is replacing. The essential changes are
the addition of a second set-back block, a shutter
locking pin, a nose cap and clamp, and smaller
but less sharply pitched vanes. The fuze body

TATITE O—dB— g

itself is more streamlined. The addition of the
spring-loaded weather cap over the vanes pro-
tects the vanes from icing up during flight of
the aireraft at high altitudes. This cap does not
spring off until the arming wire is pulled from
the clamp when the rocket is fired.

Operation: When the rocket is fired, the arm-
ing wire is pulled free from the clamp pin and
the compressed weather-cap spring forces the
weather eap up, spreading the clamp until the
weather cap is free. The force of inertia causes
the two set-back blocks to fall back against the
pressure of the set-back spring. This accom-
plishes two things: First, the vane locking pin
is freed from the vane boss and the vanes are
free to rotate and screw the striker upward.
Second, the lower set-back block forees the shut-
ter locking pin down into the shutter cavity,
preventing the shutter from moving over and
lining up under the striker as long as the rocket
is accelerating (i.e. as long as the rocket motor
is burning). After eight vane revolutions, the
point of the striker will have risen clear of
the shutter; and, upon reaching the end of the
threads, the spindle stops as the striker collar
rides in the groove in the fuze body. After the
rocket propellant has ceased burning, decelera-
tion occurs and both set-back blocks are forced
up by the set-back spring. The shutter locking
pin is thus lifted from the shutter cavity and
the shutter moves across the fuze under in-
fluence of its spring until stopped by the stop
pin. A spring-loaded detent in the detonator
shutter springs up into a recess in the striker
guide, locking the shutter in the armed position.
On impact, the striker shears the body threads
and is driven into the detonator, setting off the
booster lead-in and booster in succession.

Mk 155: The Nose Fuze Mk 155 is used in
the F.8. or P.W.P. smoke-filled 3.5-inch Heads
Mk 6. The fuze is similar to the Nose Fuze Mk
149, with a burster tube instead of a booster
charge.

Mk 152
Rockets uzed in. . .7.2-inch D.R. (Head Mk 5)
Functioning ....coenecvuaens Instantaneous
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Arming time...... . ... 120 vane revolutions
Vane span,inches. .......ccovenunnnnens 4.75
Body diameter, inches. ................ 2.75
Over-all length, inches. .......c.cccvva. 5.5

General: This fuze is identical to the Bomb
Fuze AN-Mk 219, except that it has been par-
tially armed fifty turns of the arming vanes
and a metal fork has been inserted between the
vane carrier and the fuze body to take up the
space left by the pre-arming process. This fork
must be removed before launching the fuzed
rocket. In addition, the pitch of the vanes has
been mncreased to 40 degrees instead of the 18
degrees on the AN-Mk 219.

The Bomb Fuze AN-Mk 219 must not be used
in place of the Rocket Fuze Mk 152, and vice
versa.

When installing the Fuze Mk 152 in a demo-
lition rocket, be sure to use a regular adapter
ring for the Bomb Fuze AN-Mk 219, the same
as when installing the Bomb Fuze AN-Mk 219 in
the nose of a depth bomb. The fuze cavity in the
rocket body is deep enough to necessitate the
addition of the following with the Fuze Mk
152: Auxiliary Booster Mk 2 (two inches long) ;
Auxiliary Booster Mk 1 (three inches long);
and one cardboard spacer approximately 14 inch
thick placed below the auxiliary boosters. Tests
have indicated that a high-order detonation
can still be expected if an additional eardboard
spacer is used in place of the Auxiliary Booster
Mk 2; however, use of the booster is preferred.

When the rocket is placed in the launcher, an
arming wire, one end of which is attached to
the launcher, replaces the safety pin. This as-
sembly prevents fuzes of other rockets in the
launcher from arming as a result of the blast
from rockets already launched. Both safety pin
and arming fork must be replaced if the rocket
is not fired.

Operation: There are two stages of arming.
During the first stage, the upper gear is free
to rotate and the lower gear, being attached to
the hammer carrier locked by the inner sleeve,
is held stationary. During the second stage, the

hammer carrier has risen to clear the inner
sleeve, and the lower gear is free to rotate,
while the upper gear is held stationary, as it is
attached to the arming shaft, which was
threaded up until it locked against the shaft
extension nut.

First stage: As the rocket is launched, the
arming wire is withdrawn and the vanes are
free to rotate. Through the system of reduction
gears, the upper gear rotates to thread the arm-
ing shaft up until the head of the screw on the
shaft locks against the shaft extension nut.
A collar on the shaft lifts the hammer carrier
and the entire arming assembly. Simultaneously
with the locking of the arming shaft and the
upper gear, the hammer earrier clears the inner
sleeve to free the lower gear.

Second stage: The lower gear and hammer
carrier are rotated in a counterclockwise direc-
tion. The aligning lug on the hammer carrier
engages the firing-pin carrier, lining up the fir-
ing-pin extension with the firing pin. Further
rotation causes the firing-pin carrier to engage
the detonator carrier, lining the firing pin up
with the detonator. The hammer carrier, firing-
pin carrier, and detonator carrier continue to ro-
tate through 180 degrees, until the lip on the
detonator carrier engages the inner sleeve.
Simultaneously, the spring-loaded detent in the
striker snaps into a recess in the hammer car-
rier, thus locking the firing train components in
an armed position. Since the upper and lower
gears are now both locked, the two copper pins
securing the lower gear to the hammer carrier
are sheared and the vanes rotate freely. If the
air speed is less than 300 m.p.h., the air pressure
will not be sufficient to shear the pins, and
the vanes will merely cease rotating.

The fuze is now fully armed. On impact, the
entire upper assembly of the fuze is forced in-
ward. The shear wire in the arming shaft is
cut as the upper part of the shaft telescopes into
the lower part, and the shear wire through the
firing pin is eut as the firing-pin extension forces
the firing pin into the detonator. The detonator
gsets off the auxiliary booster lead-in, booster
lead-in, booster, and main charge successively.
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Figure 157. Navy Nose Fuzes (Rocket) Mk 156 and Mk 158

Mk 156 and Mk 158 Arming time......... 4 to 5 vane revolutions
T T R = : ; Vanie spam: Inehen i s v oo v i amas 3.125
b T b Maximum body diameter, inches. ....... 2.25

Mk 158—7.2-inch Pro-

: Over-all length (without booster), inches.6.9
jector charge

Functioning............ The Mk 156 has red General: The two fuzes are identical, except
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point on nose of  that the Nose Fuze Mk 158 Mod 0 has a shear
vane hub wire in the set-back collar. These fuzes were
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designed to replace the Nose Fuzes Mk 131 and
Mk 136 respectively.

Operation: The safety pin is removed when
the rocket is loaded on thie launcher, leaving
the vanes secured by the set-back collar, which
has a leaf spring holding it up by pressure
against the locking pins. On firing, the set-back
collar moves back (breaking the shear wire in
the Nose Fuze Mk 158), freeing the locking pins
from the groove in the collar. On impact with
water, the force on the vanes causes a torque
sufficient to shear the radial shear wire holding
the vane cup to the neck of the fuze. The vanes
are free to rotate, unthreading the spindle
through the neck of the fuze body. As the spin-
dle draws back from the inertia weight, the
spring under the firing sleeve forces the sleeve
and inertia weight up. Since the firing pin is
locked to the firing sleeve by three locking balls,
the firing pin and its spring, cocked against a
collar on the firing pin, rise with the sleeve and
inertia weight. As the sleeve clears the four
spring-loaded sleeve stops in the fuze body just
above the firing pin guide, they spring out under
the sleeve. After approximately four vane ro-
tations, the firing pin will have been raised by
the sleeve sufficiently to clear the shutter cavity,
allowing the spring-loaded detonator shutter to
move over into the armed position with the
detonator lined up with the firing pin and
booster lead-in. The detonator shutter is locked
in position by a spring-loaded detent. The spin-
dle continues to rise until the washer to which
it is keyed engages a groove in the underside
of the fuze neck. The inertia weight, sleeve,
and firing pin cease rising when the sleeve
engages the retaining ring. On contact with a
submarine or other underwater obstruction, in-
ertia causes the weight to move forward on
normal impact or laterally on oblique impact,
thereby allowing the three locking balls to jump
out and release the spring-loaded firing pin.

Remarks: The sleeve stops in the fuze body
which spring out under the sleeve are provided
in order to allow the spindle to be screwed back
down from the armed position without danger
of forcing the striker into the detonator. In

view of the fact that the inertia piece may be
insecurely lodged over the striker spindle, this
procedure is not recommended on any rocket
that has once been fired.

Do not remove these fuzes from a projectile
with any tool other than the spanner which is
issued with the fuze. Separation of the two parts
of the fuze body arms the fuze.

Mk 154 Mod 3
Rocketg used in........ 4.5-inch B.R. Smoke
P URCRIOIIE vt 5505 5 ommn o Instantaneous
ATIUNE IS ... . «ccxna 100 vane revolutions
Vane guard diameter, inches. ........... 234
Over-all length, inches. .............. 16.56

General: This fuze consists of a Nose Fuze
Mk 137 Mod 2 fuze plus a tetryl burster tube
14.06 inches long. A steel collar is brazed to the
upper end of the tube. A rubber gasket is in-
serted between the burster-tube collar and the
burster retaining dise. Between the wall of the
burster tube and the inside wall of the burster
retaining disc is left a clearance of approxi-
mately 0.03-inch. This clearance, in addition to
the rubber gasket, allows the burster tube a
certain degree of flexibility, which is desirable
when installing the complete fuze assembly in
the fuze adapter of the rocket body.

Remarks: No disassembly of this fuze is
authorized.

V.T. Mk 170 Mods 0 and |, V.T. Mk 173 Mods
|—5, and V.T. M402
Rockets used in. .Mk 173—Head Mk 10 (5.8.)
Mk 170—4.5-inch Mk 16

(S.5.)
Functioning........ 20- to 60-ft. aerial burst
when fired 15° to hori-

zontal
Over-all length,inches. ................. 8.5
MateriBle. . 7y v v Nose section—plastic

Base ring—steel
Body—steel

Description: The V.T. Fuzes Mk 170 and Mk
173 Series are for spinner rockets. The Army
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designates the Mk 170 Mod 1 as the M402.

Bursting heights will depend on the angle of
approach to the target and the type of target,
as in all V.T. fuze operation. When the rockets
are fired at a 15-degree angle from the hori-
zontal, bursting heights over average land tar-
gets will be 20 to 60 feet, while bursting heights
will be 40 to B0 feet when the rockets are fired
at a 45-degree angle of elevation.

Minimum range for the V.T. Fuze Mk 173 in

210

¥.T. Fuzes Mk 170, Mk 173, and M402

the Navy 5.0-inch 8.8. rocket is 2,500 yards, at
which point only 26% of the fuzes will operate
properly upon approach to the target. Best re-
sults are obtained at ranges between 3,000 yards
minimum and 5,000 vards maximum—maxi-
mum effective range of the rocket. In these
limits, 75 to 80% of the fuzes should function
properly upon approach to the target.

It has been found necessary to use a very
long arming delay on these V.T. fuzes to give

CONFIDENTIAL



ROCKET FUZES (NAVY NOSE)

assurance that the fuze will not be armed until
the after-burning of the rocket motor is no
longer a hazard. If the fuze were armed earlier,
after-burning would cause the V.T. fuze to
function prematurely, thereby wasting the
round.

Minimum range of the V.T. Fuze Mk 170 or
M402 in the 4.0-inch Army rocket is 2,500 vards,
at which point 50 per cent of the fuzes will
funection properly upon approach to the target.
Effective range limits are 3,000 yards to 5,000
yvards, for full operability. Bursting heights are
about the same as for the V.T. Fuze Mk 173
in the Navy rocket.

Operation: After the rocket is fired, when
spin has reached 25 to 30 revolutions per sec-
ond, the centrifugal release plates in the spin
breaker swing outboard simultaneously against
their hair springs, thereby freeing the release
lever. This lever swings outboard, freeing the
half-round eam which is rotated counterclock-
wise by the spring-loaded detonator slider, re-
leasing it. The detonator slider is snapped
against the fixed striker, firing the detonator.
The force of the explosion is exerted against
the head of the breaker pin, forcing it upward
through a hole in the bottom of the wet ener-
gizer and into the electrolyte vial, breaking it.
Centrifugal force distributes the electrolyte,
energizing the powder supply. Electrical energy
is supplied to the V.T. element.

In the meantime, the rocket has attained
its terminal spin welocity of about 140 revolu-
tions per second, and the mercury in the mer-
cury switeh in the rear fitting is forced outboard
through the porous membrane. After a delay of
two to eight seconds, depending upon the rate
of spin and the temperature, the short eircuit
across the squib caused by the mercury is re-
lieved and the squib is armed.

When spinning of the rocket starts, the rotor
detents of the auxiliary detonating fuze swing
outboard, but the rotors are prevented from
lining up by their friction against the bottom
of the housing, caused by acceleration. When
burning is over, the unbalanced rotors swing
into position, arming the auxiliary detonating
fuze,

When spinning of the rocket starts, the reed
contact in the centrifvr¢al handling safety switch
is forced outboard, allowing the firing condenser
to start accumulating a charge through a high-
resistance circuit as soon as the wet energizer
is activated. In about five seconds after the be-
ginning of charging, sufficient charge has been
accumulated to allow firing of the electric deto-
nator and the fuze is armed.

Upon approach to the earth, the V.T. element
completes the firing circuit and discharges the
firing condenser through the electric detonator.
The force of the explosion detonates the auxili-
ary detonating fuze, which initiates detonation
of the main charge.

In the V.T. Fuze Mk 172 Mod 1 or the V.T.
Fuze Mk 170 Mod 1, if the V.T. element does not
function upon approach to the target, the Rear
Fitting Mk 10 Mod 0 will cause instantaneous
operation upon impact.

Remarks: A rear fitting containing the safety
and arming features common to V.T. fuzed
rounds will be the Rear Fitting Mk 6 Mod 12
in the V.T. Fuze Mk 173 Mod 0 or Mk 170 Mod
0. It contains a mercury switch across the squib,
which unshorts as a result of spin, and a cen-
trifugal handling safety switch which allows a
charge to be accumulated on the firing con-
denser only while the round is spinning.

The Rear Fitting Mk 10 Mod 0 is used in the
V.T. Fuzes Mk 178 Mod 1 and Mk 170 Mod 1
and, in addition to the components of the stand-
ard Rear Fitting Mk 6 Mod 12 described above,
also contains a mechanical impact firing feature
consisting of a fixed striker and a movable deto-
nator with approprite detents and anti-creep
springs to give adequate safety.

V.T. Fuzes Mk 173 Mods 2, 3, 4, and 5 are
waterproofed fuzes. Mk 173 Mods 0, 1, 2, and 3
are not under procurement by the Bureau of
Ordnance. Mods 0 and 1 had no auxiliary deto-
nating fuze waterproofing; Mods 2 and 4 are
like the Mod 0 in that the Rear Fitting Mk 6
Mod 0 is used. Mods 1, 8, and 5 have the impact
detonator. The Mod 5 is the one being manufac-
tured in quantity to supply the fleet.
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V.T. Mk 171, Mk 172, and T2004
Rockets used in. .. .5.0-inch AR, Mk 1 Mod 1

Head
Functioning....... By impulse on approach
to target
Fuzes used with.......Mk 157 Mod 0 or Mk
165 Mod 0
Arming distance.......... 340 yd. at 0° F.

256 yd. at 110° F.
Launched at 300 knots. .. .1030 yd. at 0° F.

810 yd. at 110° F,
Body diameter, inches. ..........ccc0uu. 3.4
Over-all length, inches. ............... 10.4

General: The Mk 172 is a V.T. fuze for Navy-
type-fin stabilized rockets. The complete round
is designated as Rocket Assembly Mk 1 Mod 5.

Description: In appearance, the V.T. Fuze Mk
172 is the same as the V.T. Ring-Type Bomb
Fuze T50. The fuze may also be marked as the
T2004 for use in Army rockets. Internally, the
fuzes are also similar, except that a set-back
has been added in the V.T. Fuze Mk 172 Mad 0.

Operation: When the rocket is launched, the
arming wire is withdrawn from the vane lock-
ing pin, which in turn is forced out by its spring
to free the vanes. At the same time, the set-
back produced by the sudden acceleration forces
the hinged inertia weight back against its
spring. The hinged inertia weight forces the
locking dog from the arming-stem gear sector
by means of its lever linkage, freeing the gear
train. The vanes rotate, driving the electric gen-
erator and the gear train. After approximately
100 vane revolutions, the gear sector on the
arming stem has rotated 25 degrees clockwise
to move clear of the gear train. As the gear
sector clears the gear train, the tension spring
snaps it 75 degrees clockwise, where it is de-
tained by the stop pin on the hinged inertia
weight. Since the arming stem and detonator
rotor are integral with the gear sector, they also
move 25 degrees by vane rotation and 75 degrees
by spring action. The vanes continue to rotate,
driving the generator and the gear train, which
is disconnected from the arming stem. As ae-
celeration ceases at the end of burning of the
motor, the spring forces the hinged inertia
weight forward, pulling the stop pin and freeing

the gear secor. The tension gear snaps the gear
sector 90 degrees clockwise into the armed
position, lining up the detonator with the
booster lead-in and making electrical connec-
tion to the firing cireuit. The detonator is locked
in position by a spring-loaded detent in the deto-
nator rotor. When the electric detonator is con-
nected to the firing circuit, the firing condenser
is charged. After 0.7 to 1.4 seconds, the con-
denser has stored up sufficient power and the
fuze is armed. On approach to a target, the V.T.
element activates the firing ecircuit, which dis-
charges the condenser through the electric deto-
nator which initiates the explosive train.

Remarks: Each V.T. Fuze Mk 172 Mod 0 is
shipped as a complete unit including a seal wire
and booster safety pin. It will be recalled that
the booster safety pin in this application, like
that on the bomb fuzes, gives a visual indication
that the detonator rotor is in its original or safe
position, if, upon removal of the pin, it can be
fully reinserted. If it cannot be reinserted, the
detonator rotor will have moved out of position
and, hence, the fuze should be disposed of.

The V.T. Fuze Mk 172 Mod 0 has neither self-
destructive nor impact-functioning features.
However, if the V.T. fuze is a complete dud,
the Base Fuze Mk 157 Mod 0 will cause deto-
nation after impact. While the V.T. Fuze Mk
172 Mod 0 is designed primarily for air-to-
ground firing, it could be used, though less ef-
fectively, for air-to-air firing. In this application,
the rocket would have to come within 20 feet
of the aircraft target in order to function.

A seal wire through a hole in the arming pin
inserted at the factory prevents the vanes from
rotating and insures that the arming mechan-
ism is in the proper position. Any turning of the
vanes, unless accompanied by set-back, will
canse the rotor system to jam, stripping its
gears, so that the fuze will be a dud. For this
reason, the fuze cannot be pre-armed.

If the seal wire is broken when the fuze is
originally removed from the container, do not
use the fuze. Fuzes in this condition could be
disposed of in accordance with security regula-
tions by lowering in deep water or by explosive
demolition.
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Figure 160. V.T, Fuze Mk 172 Mod 0 — Mechanical Arming Device

High-speed rotation of the vanes is neces-
sary to produce the current to fire the fuze.
Therefore, the fuze is actually armed only when
in flight on the rocket at speeds in excess of
80 knots. Damaged fuzes may hold the electrical
charge in the condenser for quite some time. For
this reason, damaged fuzes and duds found on

the ground should preferably be handled with
care,

No disassembly of the V.T. Fuze Mk 172
Mod 0 is authorized by field personnel.

The V.T.Fuze Mk 171, four times as sensitive
as the Mk 172, was designed for plane-to-plane
firing ; but, because of poor results in this tech-
nigque of firing, few of these fuzes were produced.
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NAVY BASE FUZES

Mk 31 and Mk 36

Rockets used in.............. 5.0-inch Mk 8
Functioning ......... Mk 31—non-delay

Mk 36—0.01 sec. delay
Body diameter, inches. ................. 1.8
Over-all length,inches. ................ 4.68

General: The Navy Rocket Base Fuze Mk 31
is identical to the Navy Base-Detonating Pro-
jectile Fuze Mk 31. This fuze is armed by cen-
trifugal force and thus can only be used in spin-
stabilized rockets. The fuze is designed for in-
stantaneous action on impact. It is shipped in-
stalled in the base of the rocket body.

Description: The fuze is composed of two ma-
jor parts: the fuze body and the noze cap. The
body contains the auxiliary detonator plunger,
the detonator plunger, the detonator-plunger de-
tents, the anti-creep spring assembly, and the
firing train. The auxiliary detonator plunger is
surrounded by twenty ball bearings and bears
against the bottom of the detonator plunger.
Fitted over the top of the detonator plunger is
the anti-creep spring assembly consisting of an
inner and outer cup separated by an anti-creep
spring. The outer cup will not move, and the
inner cup is crimped over the top of the deto-
nator plunger and held in position by the sensi-
tive primer holder. The firing train consists of
the sensitive primer, plunger firing pin, sec-
ondary primer, detonator, and booster lead-ins
and lead-outs, which are out of line in the un-
armed position.

The nose cap, which is secured to the end of
the body by a threaded joint, houses the sensi-
tive firing pin and firing-pin detents. The sensi-
tive firing pin is held in place by two stakes,
but is referred to as a “floating” firing pin, since

it can move downward slightly. Ninety degrees
removed from the two detents are two holes
in the nose cap. A locking pin is provided to
lock the nose cap in position.

Operation: The force of set-back causes the
sensitive firing pin to move back on the firing
pin detents and hold them in by friction. When
the motor burns out, creep causes the firing pin
to move forward and release the detents. Cen-
trifugal force will move both sets of detents out-
ward against their springs, and the fuze is then
completely armed. The detonator plunger is pre-
vented from moving forward on creep because
of the anti-creep spring; but on impact the
auxiliary plunger, acting as an inertia weight,
pushes the detonator plunger forward. This ac-
tion moves the inner cup forward, thus com-
pressing the anti-creep spring, and brings the
hooster lead-ins and lead-outs in line. The sensi-
tive 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 things:

1. The gases resulting from the explosion
pass through the port holes on the side of the
primer container and build up a high pressure,
expanding that part of the cup which is adja-
cent 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 broken, and the sec-
ondary firing pin is driven down into the sec-
ondary primer, and the flash sets off the deto-
nator and booster elements.

Remarks: The Base Fuze Mk 86 differs from
the Mk 31 only in that it has a 0.01 second delay
element housed in the space which is the flash
channel in the Mk 31.
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Navy Base Fuzes (Rocket) Mk 31 and Mk 36

Descriptions: The Base Fuze Mk 134 consists
of a molded plastic case in which a length of
.......................... Plastic = Ensign Bickford safety fuse is coiled with a cap
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on one end and a 20-gram charge of black pow-
der on the other. .

Operation: Blast from the motor impinges
and fires the cap. The cap sets off the fuse
which burns for 15 seconds before the burning
gets to the black-powder charge. Explosion
of the black powder expels the window load
through the forward end of the rocket.

Mk 146 and Mk 146 Mod |

Rockets used in. .. .3.5-inch Head Mk 4
5.0-inch Head Mk 1
7.2-inch D.R. Head Mk 10

Functioning . . .c.vcvnnvssvaecncis Non-delay

Fuzes used with. ... . .Alone or with Mk 149
or Mk 148

Arming Time. ... From ignition of propellant
to 0.1 second after acceler-
ation ceases

Body diameter, inches. . ............... 2.88
Over-all length, inches................5.50

GGeneral: The fuze head screws into an
adapter fixed in the base of the rocket body,
and the gasket and luting on the threads make
a gas-tight seal. The top of the fuze is exposed
to the front end of the rocket motor. The Base
Fuze Mk 146 Mod 1 differs in that it has a more
sensitive firing train. These fuzes are being re-
placed in the 5.0-inch rocket by the Base Fuze
Mk 157 Mod 0. The Base Fuze Mk 146 Mod 1
is being replaced in the 7.2-inch Demolition
Rocket Head Mk 10 Mod 1 by the Mk 161 Mod 0.
The fuze is shipped assembled in the base of the
rocket head, and is not to be removed.

Operation: When the rocket is fired, gas under
considerable pressure from the rocket motor
passes through the inlet screen underneath the
inlet screw and enters the pressure chamber.
As the gas pressure builds up, the diaphragm
bears against the arming plunger, breaking the
shear wire and forcing the arming plunger in-
ward. The locking ball, which is preventing the
rearward movement of the striker block, is
forced over by the pressure of the spring-
loaded striker block into the narrow portion
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Figure 162. Navy Base Fuze (Rocket) Mk 134

of the arming plunger. The striker spring forces
the striker block rearward, retracting the firing
pin from the detonator shutter. The shutter is
still prevented from moving across the fuze by
action of its spring until after deceleration be-
gins, since the force of set-back thrusts the
shutter back and causes the shutter locking
pin to engage in a recess in the firing-pin guide.
After burning of the propellant ceases and de-
celeration begins, the shutter rides forward,
disengaging the locking pin from the guide, The
shutter spring forces the shutter across the
shutter cavity, where it is locked in the armed
position by a detent which is housed in the
firing-pin guide and which engages a recess in
the shutter. On impact, inertia drives the striker
block forward against its spring, the firing pin
striking the detonator.

Remarks: A few of the early experimental
models incorporated a delay of 0.02 second to
allow penetration. The Base Fuze Mk 157 was
developed from these, The later models of this
fuze have undergone the following modifica-
tions:

1. The inlet shield has been modified. The
two outside legs are slightly longer than the
flat base of the shield, so that the inlet sereen
will not be crushed when the inlet screw is
tightened.

2. The ball retaining plug, staked in place,
has replaced the screw plug.

3. A safety pin has been fitted below the
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spacer sleeve to facilitate assembly operations.

4. The detonator shutter has taken on an oval
shape, eliminating the former squared corners.

5. The latest lots of Base Fuzes Mk 146 have
been further altered to increase the over-all
sensitivity of the fuze by using a weaker creep
spring, a more sensitive primer, and a more
tapered firing point.

Mk 157 Mods 0 and |, and Mk 159

Rockets used in. ..Mk 157—5.0-inch Heads
Mks 1, 5, and 6
Mk 157 Mod 1—11.75-inch
Head Mk 1
Functioning. ..... Mk 157—0.02-gecond delay
on impact

INLET SHIELD

SPANNER HOLES

SHEAR WIRE ——

ARMING FLUNGER -

FIRING PIM SPRING

SPRING LOADED DETENT

FIRING PiN - =

DELAY DETOMATOR —

SAFETY PIN —

SHUTTER SPRING B PIVOT— '_ II--

DELAY DETONATOR

DETENT HOLE

Arming time........ Armed 0.1 second after
acceleration ceases

Body diameter, inches.............2-15/16

Over-all length, inches...............5-1/2

General: The Base Fuze Mk 157 Mod 0 is es-
sentially similar to the Base Fuze Mk 146, with
the following differences: (1) a 0.02-zecond de-
lay detonator replaces the non-delay detonator
of the Mk 146; (2) the firing pin and the firing-
pin body are pinned together by a thin lock wire,
The Base Fuze Mk 157 Mod 0 has been devel-
oped to afford greater penetration of the target
than was possible with the non-delay detonator
of the Base Fuze Mk 146, The Base Fuze Mk 157
Meod 0 is being replaced by the Mk 165 Mod 0,
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Figure 163. Navy Base Fure (Rocket) Mk 157 Type
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which consists of the Mk 157 Mod 0 with a
motor adapter and an improved detonator-shut-
ter locking arrangement.

The Base Fuze Mk 157 Mod 1 differs from
the Mk 157 Mod 0 in that the material for the
fuze body has been considerably strengthened,
and the number of external threads has been
approximately doubled. In all other respects,
the fuzes are identical.

Mk 159: The Base Fuze Mk 159 is similar to
the Mk 157, except that the delay time has been
changed to 0.015 second. The fuze is used in
the base of the 5.0-inch Rocket (5.0-inch Mo-
tor—Heads Mks 5 and 6). Other minor struc-
tural changes have been made as follows: (1)
a slightly heavier shear wire is used; (2) the
inlet sereen and inlet washer have been replaced
by a brass washer having one side flat and the
other radially serrated (the radially serrated
gide faces the fuze head, so that the motor
gases can enter the fuze diaphragm chamber) ;
(3) the number of external threads on the body
has been increased and “run out" just below
the flange to afford a snug fit for the sealing
washer, and (4) the fuze has been completely
waterproofed. The Base Fuze Mk 159 is shipped
to the field installed in the base of the rocket
head.

Remarks: The sensitivity of the Base Fuze
Mk 157 Mod 0 is somewhat less than that of
the Base Fuze Mk 146, since the percussion-type
primers used in delay explosive trains are in-
herently less sensitive than the “stab”-type
primer caps used in instantaneous detonators.

The Base Fuzes Mk 157 Mod 0 and Mk 157
Mod 1 are always shipped to the field installed
in the base of the rocket.

No attempt should ever be made to remove
this fuze from the assembled round for any
purpose prior to firing, e.g., to clean the fuze
or substitute a base plug for the fuze. Anything
less than a perfect seal between the fuze and
the adapter in the base of the rocket body
will allow the gases from the rocket motor to
seep into the body and contact the H.E. filling.
Premature explosion of the rocket is then highly
probable,

COPPER HOOD
LEAD WASHER

Figure 164. Gas Check for Navy Fuzes Mk 157
Mod 2, Mk 159 Mod 1, Mk 163, and Mk 164

Mk 157 Mod 2, Mk 159 Mod |, Mk 161, Mk
163, Mk 164, and Mk 165
Rocket heads used in:
Mk 15T Mod 2....11.75" Mk 1 Mod 1, Mk 2
Mk 159 Mod 1....50" Mk 6 Mod 1
Mk 161 Mod 0....7.2" D.R. Mk 10 Mod 1
Mk 163 Mod 0....11.75" Mk 1 Mod 1, Mk 2
Mk 164 Mod 0....5.0" Mk 6 Mod 1
Mk 165 Mod 0....5.0" Mk 1
Functioning:
Mk 157 Mod 2, Mk 163 Mod 0, Mk 165
Mod 0 .oiieee e v v v . . 0.2 820, delay
Mk 159 Mod 1, Mk 164 Mod 0
0.015 sec. delay
MEIBL Mod 0. ... .covu v vanmnries Non-delay

Mk 157 Mod 2 and Mk 159 Mod }: In order to
secure a more adequate sealing for the protec-
tion of the explosive in the 11.75-inch and 5.0-
inch rocket heads from the hot gases during the
burning of the motor, the base fuzes were modi-
fied in that a projectile-type gas check was
added around the fuze body ahead of the
threads. The fuzes are shipped assembled in the
base of the head. The lead washer with copper
hood is pressed into place at the loading activ-
ity, and is not to be disturbed in the fields.
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The Base Fuze Mk 157 Mod 2 is the Base Fuze
Mk 157 Mod 1 with the projectile-type gas seal;
the Base Fuze Mk 159 Mod 1 is the Mk 159 Mod
0 with a projectile-type gas seal. These fuzes
will be replaced by the Base Fuzes Mk 163 Mod
0 and Mk 164 Mod 0 respectively.

Mk 161 Mod 0: This fuze was developed from
the Mk 146 Mod 1 to secure better sealing of
the motor gases from the high-explosive filling
of the head and to eliminate the possible firing
of an unfuzed round. The Base Fuze Mk 161
Mod 0 will replace the Mk 146 Mod 1 in the
7.2-inch Demolition Rocket Head Mk 10.

The Mk 161 Mod 0 differs from the Mk 146
Mod 1 only in that the head of the fuze has
been modified to receive the motor. The 7.2-inch
Head Mk 10 Mod 1 has been slightly altered
to accommodate the new motor adapter, The
3.25-inch motor will thread into the fuze, and
a threaded reducer is supplied to permit use
of the 2.25-inch motor.

Mk 163 Mod 0 and Mk 164 Mod 0: The Base
Fuze Mk 163 Mod 0 is similar to the Mk 157
Mod 2, and the Mk 164 Mod 0 is similar to the
Mk 159 Mod 1. In addition to retaining the pro-
jectile-type gas seal previously mentioned, the
Base Fuzes Mk 163 Mod 0 and Mk 164 Mod 0

have an improved detonator-shutter locking ar-"

rangement. Formerly, the shutter was retained
in the safe position by a projection which locked
in a recess of the body during set-back, and
was held in that position by the force of acecel-
eration during the burning of the motor. This
allowed the detonator upward movement as
well as rotation, which contributed to the mal-
functioning of the earlier fuzes.

The new design has removed the projeetion
and replaced it with a shutter lock pin which
is mounted in a set-back block. The block is
retained in position by a set-back block spring.
As the rocket is launched, the force of set-back
moves the block back to compress the set-back
block spring. The lock pin moves up to contact
the detent, to move upward and compress the
detent spring. As the motor burns, the firing
pin is withdrawn from the shutter, to leave
only the lock pin to prevent the shutter from
pivoting. As the motor burns out and decelera-

THREADS FOR MOTOR TUEE\

THREADS TO ROCKET HEAD

Figure 165. Motor Adapter in Fuzes Mk 161 and
Mk 165

DETONATOR
SHUTTER

SHUTTER
LOCK PIN

/,4:21

| SETBACK
/ BLOGK
SPRING

ral

A — SETBACK
BLOCK

Figure 166. Modified Detonator Shutter Lock for
Fuzes Mk 163, Mk 164, and Mk 165

tion sets in, the set-back block spring. and the
detent spring force the set-back block forward,
thereby withdrawing the lock pin from the
shutter. This frees the detonator shutter, and
the spring acts to pivot the shutter over in
the cavity and align the firing train.
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Mk 163 Mod 1: This fuze differs from the
Mod 0 in that the diameter of the inlet orifice
has been decreased and the diameter of the
shear wire increased, to increase the arming
pressure to 350 pounds per square inch.

The Base Fuze Mk 163 Mod 0 will replace
the Mk 157 Mod 2 in the 11.75-inch Heads Mk 1
Mod 1 and Mk 2; the Base Fuze Mk 164 Mod 0
will replace the Mk 159 Mod 1 in the 5.0-inch
Head Mk 6 Mod 1.

MK 165 Mod 0: This fuze differs from the
Base Fuze Mk 157 Mod 0 only in that the head
of the fuze has been modified to receive the
motor and the booster is approximately 0.3
inches longer, to incorporate the improved deto-
nator-shutter locking arrangement described
under the Base Fuzes Mk 163 Mod 0 and Mk
164 Mod 0.

The adapter in the fuze head is threaded to
receive the 3.25-inch Motor Mk 7, and the Base
Fuze Mk 165 Mod 0 will replace the old motor
adapter in the base of the 5-inch Head Mk 1,
as well as the Fuze Mk 157 Meod 0.

Mk 162 and Mk 166

Rockets usedin........ Mk 162—11.75" A.R.
Mk 166—5.0" Head
Mk 2 Mod 2
Functioning....... Mk 162—pyrotechnic de-
lay of 0.01 sec.
Mk 166 — Instantaneous
. explosive train
Arming distance, feet. ..Mk 162—420 to 550
Mk 166—450 to 580

Over-all length, inches....... Mk 162—6.800
Mk 166—6.490
Body diameter, inches....... Mk 162—2.750
Mk 166—2.125

General : These fuzes were designed primarily
to be used against marine targets. They will not
detonate immediately after impact with water,
but will allow the rocket to continue on its un-
derwater trajectory. If the rocket strikes the
hull of a ship above water or under water, the
fuze will detonate the rocket after penetration
of the hull is completed. If the rocket misses the

T4TITE O—4B

ship, however, the fuze fires after approxi-
mately 150 to 200 feet of underwater travel.
Upon penetration of very heavy fortifications,
the fuze does not function after fixed pyrotech-
nie delay but automatically varies the delay in
firing mechanically, so that it does not fire until
penetration of the target is completed or, if the
target is too heavy, until the rocket stops. It is
in this manner that the fuze is discriminating.

Operation: The operation of this fuze iz di-
vided into five stages: (1) gas pressure effect;
(2) rotation causing alignment of firing train
in a vertical plane; (3) creep; (4) impact; (5)
firing.

FIRST STAGE—After the round has been
fired, gases from the burning motor enter
through the inlet filter, pass through the orifice
in the inlet screw, and exert sufficient force to
open the inlet valve. The gases accumulate and
build up pressure in the upper chamber. Be-
cause of the differential pressure between upper
and lower chambers, the gases seep through a
small orifice in the baffle cup into the lower
chamber. Upon the completion of burning of the
motor, the pressure of the gases in the upper
chamber is above the remaining motor pressure,
and therefore forces shut the inlet valve. The
gases from the upper chamber continue to seep
into the lower chamber, tending to equalize the
pressure between chambers, When the pressure
in the lower chamber is sufficient, the dia-
phragm collapses, forcing the arming sleeve
forward and shearing the shear wire.

SECOND STAGE—The rotor, which has been
kept from turning by the shear wire, i3 now
free to rotate under the force of the rotor
spring. The detonator plunger is attached to the
rotor through a detonator-plunger pin, which
rides in a vertical groove in the rotor. The trig-
ger block likewise is attached to the rotor
through trigger-block rotating pins. Thus, as
the rotor turns in a clockwise direction, so do
the detonator plunger and trigger block assem-
blies. Rotation continues for 90°, at which point
the rotor is stopped by the rotor stop pin. This
aligns the firing train in a vertical plane. The
grooves in the detonator plunger are now aligned
with two stop pins.
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Figure 167. Navy Base Fuze (Rocket) Mk 166 (Assembly)

THIRD STAGE—Upon the completion of
burning of the rocket motor and completion of
the rotation of parts discussed in the second
stage, the force of creep causes the detonator
plunger and trigger block assembly to move for-
ward, the rotor being held in position by the
retaining ring. The trigger block continues to
move forward until it engages a shoulder in
the fuze body. As the detonator plunger is at-
tached to the trigger block by four firing balls,

further movement of the detonator plunger also
ceases as the trigger block engages the fuze
body. The firing train is prevented from getting
out of line in a vertical plane by the stop pins
which ride in grooves in the detonator plunger
and prevent further rotation of the detonator
plunger. Up to this point of the operation,
the lead-outs are not yet in complete alignment
with the lead-ins in a horizontal plane.
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FourTH STAGE—The force of impact is suf-
ficient to free the detonator plunger from the
trigger block by camming the firing balls in-
ward. The detonator plunger then moves all the
way forward, aligning the two lead-outs with
the two lead-ins. The detonator plunger is locked
in the aligned position by two detents. Thus the
firing train is locked in alignment in both verti-
cal and horizontal planes. The trigger-block
locking balls are cammed into the recess be-
tween trigger block and detonator plunger by
the action of the trigger-block spring. The trig-
ger block is now free from the trigger latch,
allowing the trigger-block spring to act on the
trigger block. The fuze is now fully armed.

Fi1FTH 8TAGE—The fifth stage of the opera-
tion occurs when the forece of deceleration drops
to a value below the strength of the trigger
block spring. The trigger-block spring now
forces the trigger block aft, thus presenting a
recess to the firing balls. The firing balls are
cammed into the recess by the action of the

firing-pin spring, freeing the sensitive-type fir-
ing pin. The cocked firing pin is driven into
the primer, which sets off the firing train.

The Base Fuze Mk 162 is similar to the Mk
166 except for the following:

1. Thread diameter of 2.75 inches instead of
2.125 inches.

2. An inlet shield is issued instead of an inlet
disc.

3. The trigger spring of the Base Fuze Mk
166 is about 50% stronger than in the Mk I62.

4. The Base Fuze Mk 162 has a percussion-
type firing pin.

5. The orifice in the baffle cup of the Base
Fuze Mk 162 is smaller than that of the Mk 166,

Remarks: Should a dud occur after the round
has been fired, the fuzes may be extremely
sensitive because of the spring-loaded trigger
boek and the eocked firing pin and should not
be disturbed or jarred in any manner.

Part 2 — Chapter 6 — Section 7

NAVY AUXILIARY DETONATING FULZE

Mk 44 Mod | and Mk 44 Mod 2
Heads used in.....Mk 44 Mod 1—5.0" Mk 10
Mk 44 Mod 2—5.0" Mk 7

Fuzes found with. Mk 44 Mod1—Mk 30 Mod 3
Mk 44 Mod 2—Mk 100

Over-all length, inches. ........ PR LT 1.8
Diameters, inches
Rotor honsing ..ol ias i 1.5
Booster cup .....coviiieinnninnnn. 1.25

Description: The fuze iz constructed in two
parts, a rotor housing into the bottom of which
is serewed a booster eup. The rotor housing con-
tains a double rotor, one rotor above the other.
The upper rotor contains a primer detonator
incorporating lead azide. The lower rotor con-
tains a booster lead-in of tetryl. In the assem-

224

bled condition, each rotor is locked by two cen-
trifugal detents, so that the firing train is out
of line. See figure 169.

Operation: This fuze is armed by centrifugal
force. When the rocket is launched, centrifugal
foree moves the two detents on each rotor out
against their springs. The rotors are then re-
volved by centrifugal foree until their motion
is arrested by contact with the stop pin. At that
time, the firing train is in line, with the deto-
nator immediately above the booster lead-in;
the fuze is now armed. When the nose fuze func-
tions, the gas pressure generated at that time
forees through the weakened part of the closing
disec to fire the detonator. The firing train is
then as follows: booster lead-in, booster, and
main charge.
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Figure 169. Auxiliory Detonating Fuze (Rocket) Mk 44 Type

Mk 44 Mod 2: The Auxiliary Detonating Fuze the detonator is drilled completely through and
Mk 44 Mod 2 is the same as the Mk 44 Mod 1,  a copper sealing dise, 0.02 inch thick, is placed

except that the hele in the closing dise over  over the closing disc.
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Figure 170. Cartridge Signals M11 and AN-M28 to
33 Series
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Part 3

PYROTECHNICS

Chapter 7 — INTRODUCTION

General

These chapters on pyrotechnics deal with
items whose principal function is either signal-
ling or illuminating. For instance, signalling
smokes are treated as pyrotechnics, but screen-
ing smokes are discussed elsewhere, under the
ordnance items which carry them. Since some
pyvrotechnic items have many tactiecal purposes,
they are described both here and in their other
applicable zections of the book.

The effectiveness of pyrotechnics is de-
pendent on three major factors: design, posi-
tion, and the atmospherie conditions prevailing
at the time of use. Variations of design govern
the candlepower of the flare or signal, the color
produced by the charge, and the continuity of
the burning candle. The color and reflective
characteristics of the objective often affect the
visibility of pyrotechnics. Open ground, such as
an airfield, will reflect three to four times as
much light as will woods or deep water. Posi-
tion, distance, relative position, background, or
angle of observation also alter visibility, while
the degree of light or darkness, fog, haze, or

other atmospheric conditions have obvious ef-
fects.

Compesition

Pyrotechniec compositions are complex chem-
ical mixtures. On burning, they produce illum-
inations ranging in intensity from the “dark
fire” used as an element of blinker signals to
the brilliant flash produced by the photoflash
bombs. Standard pyrotechnics, in general, con-
sist of eompounds to provide oxygen for burn-
ing, such as chlorates and nitrates ; aluminum or
magnesium for fuel; salts of barium, copper, or
strontium for color; and agents such as asphalt

and paraffin for binding and waterproofing.

Pyrotechnics usually function by means of an
iorniter train similar to an explosive train. In
reneral, ignition is initiated by a primer mixture
and intensified by a “first-fire” composition
whieh ignites the luminous candle.

Handling and stowage

All pyrotechnics should be handled with care.
Rough handling may cause immediate func-
tioning of the item, or it may damage the item
s0 that it will not function properly at the de-
sired time. Much of the pyrotechnic material is
more sensitive than other types of ammunition.

Pyrotechnies should be stowed in the boxes
or watertight containers in which they are
shipped, whenever possible. They must not be
stowed with other types of ammunition.

Pyrotechnics should never be stowed where
the direct rays of the sun can strike them.
They should be protected against excessive and
variable temperatures. If possible, the stowage
space should be kept at a temperature below
100°F,, and must be kept dry and ventilated.

Disposition

When directed by the Bureau of Ordnance,
pyrotechnics may be dispozed of by dumping
overboard or burning. Dumping iz preferred,
and must be done ten miles off shore and in
water at least 100 fathoms deep. Certain items
must always be dumped, while other items may
be either dumped or burned.

Methods of projection

Aircraft pyrotechnics
1. PYrRoTECHNIC P1sTOL AN-M&8—This ]:ii.stﬂl
is used on aireraft with the Mount M1 and fires
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through an opening, in the fuselage. It can also
be detached from its mount and fired by hand.
It is generally used for signalling from aireraft
in flight, to troops on the ground or to other
aircraft.

2. HanD ProJECTORS MK 3 AnND MK 4—
These projectors are fired by holding the barrel
in one hand and pulling back on the firing pin
handle with the other. They are used to fire
Very's Signal Light Mk 2.

3. SigNAL Pisto. MK 5—This is a single-
action, single-loading pistol that fires the Very's
Signal Light Mk 2.

4. VERY PistoL M5—This is a single-action,
single-loading pistol that fires the Very's Signal
Light Mk 2. It i3 not procured by the Navy.

5. PYROTECHNIC DISCHARGER AN-M5—This
is a double-action, multi-barrel (6) discharger
used on aireraft when installation of pistols is
not practicable. It is used for the same purpose
as the Pyrotechnic Pistol AN-MEZ. It iz not
procured by the Navy.

6. HaND PYROTECHNIC PROJECTOR M9—This
is a single-action, single-loaded projector which
is fired by striking the firing pin with the hand
or by striking the firing pin on the ground. It is
used for projecting signals from the ground to
aireraft in flight. It is not procured by the Navy.

7. PYROTECHNIC DISCHARGER M10—This is a
metal evlinder with a mushroom firing mech-
anism and a hinged locking stem. It is used to
fire the Red Star Signal M73.

Ground pyrotechnics

1. GROUND SIGNAL PROJECTOR M1Al1—This
is a single-loaded, manually operated projector
used to fire the High-Bursting-Range Ground
Signal M27.

2. GrROUND SIGNAL ProOJECTOR M3—This is a
single-loaded, manually operated projector that
is fired by holding the projector in the hand
and striking the base on the ground. It is used
to fire Signals M17 through M22.

3. GROUND SIGNAL PROJECTOR M4—This pro-
jector is similar to the M3 and is replacing it,

4. GRENADE LAUNCHERS M1, M2, M7, AND
M8—This type of launcher is an extension to
the barrel of a rifle or carbine. It is used to

fire ground signal MI1TAl through M22A1,
M51A1, and M52A1.

5. TREE SUSPENsION DEvVICE T1, FOR SMOKE
GRENADE—This ig a cardboard attachment con-
taining about ten feet of suspension cord. It is
attached to a standard smoke grenade that is
launched from a earbine or rifle. The device is
used to cause grenades to become entangled in
trees or foliage, to permit emission of smoke
above dense forests and foliage where it is
readily visible to air observers.

Ship and submarine pyrotechnics

1. SicNaL ProJECTOR MK 1 aND MK 1 Mobp 1
—This is a barrel, about 30 inches in length,
which fits into a tube mounted on a three-legged
stand. The firing pin is part of a metal disc
which acts as a valve, It is used to fire Ship's
Emergency Identification Signals Mks 1, 2, 3,
and 4.

2. SUBMARINE RoCKET PIsTOL—This is a sin-
rle-loaded, breech-loaded pistol used to fire pis-
tol rocket signals.

3. SUBMARINE EMERGENCY IDENTIFICATION
SieNAL EJEcTOR—This ejector is similar to a
miniature torpedo-tube arrangement. It is used
to fire Submarine Emergency Identification
Signals, Submarine Float Signal Mk 1, Mk 1
Mod 1, or Mk 2 Mod 0, and False Target Shell,
Mk 1.

4. OTHER PROJECTORS—These include Hand
Projectors Mk 2 and Mk 4, and pyrotechnic
Pistol AN-MS, which are described above un-
der Aircraft Pyrotechnics. There is also a High-
Altitude Mortar Mk 20 being developed, to
which official nomenclature-is being assigned.
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AIRCRAFT PYROTECHNICS

Section | — PISTOL AND HAND-SIZE SIGMNALS

Parachute Star M1, also MI10, MI14, MI5,
and M16

Length, ThheE .. nve oo wmwn-wwne s 7.69
Diameter, inches .. ..ccvivevaeunainas 1.58
Burning time, seconds ........ .00k a0
Intensity, candlepower ............. 20,000
O i g i e B B, A Eed
Haight, Teuk s isens 200—250

Use: This is a distress signal from grounded
planes.

Projection: The Pyrotechnic Pistol AN-MS or
Hand Projector M9 is used for firing the flare.

Description: The cylindrical, aluminum outer
case has an extraction groove at the end con-
taining the primer. A press-fit identification top
is cemented to the end opposite the primer and
has the embossed letters “R.P.” for night iden-
tification. This cartridge is classified by the
Army as the rimless type.

Operation: The firing pin of the pistol sets off
the primer, igniting the propelling charge. The
propelling charge ignites the delay fuse and
propels the inner case outward. The delay fuse
burns for 2.5 seconds and ignites the expelling
charge, which in turn ignites the candle and
expels the candle and parachute from the inner
case.

Remarks: The Army has other parachute sig-
nals which are similar to the M11, These are
obsolete or limited standard items:

Embossed Letters
White Star, Parachute, M10.......... WP
White Star, Blinker Parachute, M15.. . WB
Green Star, Blinker Parachute M16....GB
Red Star, Cluster, M14...............RS8

Double-Star AN-M28 to AN-M33 Series

(Obsolete)
Lenpgth, Inches . ..coniwe caaniimeniiis 3.02
Diameter, inches .......cco0vuse veee.1.D8
Burning time, seconds. .................. T
AtEtade Teek: .o v se e i 250

Use: Double-star aireraft signals are used as
emergency identification by aireraft.

Projection: The Pyrotechnic Pizstol AN-MS
or Projector M9 is used for firing the signal.

Descriptien: The signal cartridge has an
aluminum, plastie, or steel barrel with an ex-
traction groove at the closed end which houses
the primer. A press-fit identification top is
cemented into the opposite end, finished with
embossed letters to identify the colors of the
stars. Appropriately colored bands around the
outer case also identify the colors of the stars.
In addition, the identification top is appro-
priately colored. These signals are also classified
by the Army as the “Rimless Type.”

Color of Stars Embossed Letters

AN-M28....Red-Bed .............. RR
AN-M29....Yellow-Yellow ......... YY
AN=M30....Green-Green ......... . GG
AN-M31....Red-Yellow ........... RY
AN=M32... .Red-Green ............ RG
AN-M33....Green-Yellow .......... GY
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Figure 171. Cross Section of Cortridge Signal

AN-M31

Operation: The firing pin of the pistol strikes
the primer, igniting the propelling charge. As
the stars are expelled from the pistol, they are
ignited by the propelling charge through the
quickmatech. The stars reach full brilliance after
traveling 40 or 50 feet, and rise to a height of
approximately 250 feet.

Single-Star AN-M34 to AN-M34 Series
{'Dgsalef‘e}

Description: This series has the single star
instead of the double star of the AN-M28 fo

AN-M33 series, but the dimensions are the
SdITle.

Color of Star Embossed Letter

AN-MM. ... Bed ....oornnmrnrnonee R
AN-M35... . Yellow ................ T
AN-M36....Green ...........conn.. G

Remarks: This series is not procured by the
Navy. :

Aircraft Signals AN-M37 to AN-M42 and
AN-M3T7A| to AN-M42A] Series

Length, Inches .....covvvivnivnnnseis 3.85
Diameter, inches. .............cciciunn 1.54
Burning time, seconds. .......v0viviinies T
Alatode, Teet . o canieiiivimeey s ven 250

\GHEEN BAND

Figure 172, Aircraft Signals AN-M37 fo 42 Series

YELLOW

Use: These signals are used for emergency
identification of aireraft.

Projection: The Pyrotechnic Pistol AN-MS is
used to fire this signal.

Description: A metal or plastic head contain-
ing the primer is erimped to the paper board or
metal case, the opposite end of which is closed
with a cardboard wad. The colors of the stars
are printed and painted on this wad, there being
no means of night identification. Colors of stars
are also indicated by the appropriately colored
bands on the case near the forward end. These
signals are classified by the Army as the Cart-
ridge Type.

Color of Bands and Top

AN-MAT......covrvs. .. Red-Red
AN-M38.........000000...Yellow-Yellow
AN-M39..................Green-Green
AN-M4D. ......0000vunnns .Red-Yellow
AN-MAY. .. e B Red-Green
ANMADR. oLl Green-Yellow

Operation: These signals are similar to the
AN-M28 to AN-M33 series in operation.

Remarks: The Al series has an aluminum
case,
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Single-Star AN-M43 to AN-M45 and
AN-M43A | to AN-M45A1 Series

Description: This series has a single star in-
stead of the double star of the AN-M3T to
AN-M42 series; dimensions are the same.

Color of Star and Top

AMNMAR - ivvrdiswsdininy e
AWML v e Yellow
AMNMAB o vputtou S amate on Green

Two-Star Cartridge Mk 3 Med 3

Deseription: These are interchangeable with
the AN-M37 to AN-M42 series. There is no
means of night identification. Color combina-
tions available are: red-red, yellow-yellow,
green-green, red-vellow, red-green, or green-
vellow.

Tracer With Two Stars Mk 4 Series

Length,inches .. ..........c..........8.8B
Diameter,inches .......cvi00etnnsnsnas 1.52
Burning time, seconds. .................. 5
Burning time of tracer, seconds........3—4
Altitude, feet .........ccvvevinianaans 250

Use: Double-star signals are used as a method
of emergency identification of airveraft.

Projection: The Pyrotechnic Pistol AN-M3
is used to fire the signal.

Description: The outer case is gimilar to that
of the Mk 3. The star charges are contained in
an inner case which also houses an ejector
charge and tracer element. Star color bands are
the same as the bands on the Mk 3 and, in addi-

1

GLOSING WAD
EJECTION CHARGE

QUICKMATCH
STAR CHARGE

INNER CASE
TRAGCER

PROPELLING CHARGE

PRIMER

Figure 173.

A S S S S R S S S S AR S A S

Tracer with Two Stars Mk 4
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tion, a narrower band, before the star identifica-
tion bands, indicates the color of the tracer.
Color combinations are:

Red-red with red tracer
Green-green with red tracer
Red-red with green tracer
Red-vellow with yellow tracer
Red-green with red tracer
Red-green with green tracer

Operation: The firing pin strikes the primer,
igniting the propelling charge, which, in turn,
ignites the tracer in the inner case and expels
the inner case from the barrel. The tracer be-
comes visible after traveling about twenty feet.
At approximately 250 feet altitude, the tracer
ignites the ejection charge through the quick
match, the stars being ignited by the ejection
charge through the quick match as they are ex-
pelled from the inner case.

Aircraft Signal AN-M53 to AN-M58 Series

Description: Signals of this series are similar
to the Mk 4 series.

Star Tracer
AN-M53........Red-yellow......... Yellow
AN-M54........Red-red............Green
AN-MbBH........ Green-red.......... (zreen
AN-M58....... .Green-green. ....... Red
AN-M5T........Red-red............ Red
AN-MSS...... ..Green-red.......... Red
Star Signal Mk &

Length Inchelg . ....cccocimiiiinmannans 6.0
Diameter,inches ............c.vvvvnns 2.5
Weight, pounds ...................... 1.4
Burning time, seconds ................. 25
Interval between launching and

suspension, seconds ................ 2.75

Use: Signals of this series are used primarily
for emergency identification purposes at night.

Description: The body of the signal is an
aluminum eylinder with a bouchon type of gre-
nade-firing mechanism on one end and a metal
cap on the other. Contained in the body are the
ejection charge, the pyrotechnic eandle, and a
silk, rayon, or paper parachute. The type and

color of the signal star are printed on the side
of the cylinder. The closing cap on the lower end
of the signal is embossed for night identifica-
tion as follows: red star, one dot: white star,
straight line; and green star a wide V",

All three signals have an arc of a circle, one
inch in length, embossed near the edge of the
cap.

Operation: The signal is initiated in the man-
ner preseribed for all bouchon-fuzed grenades.
The 2.75-second delay, having been ignited by
the primer, ignites the ejection charge. The
ejection charge pushes off the closing cap, ex-
pelling the pyrotechnic candle and the para-
chute, at the same time igniting the starting
mixture through a quick match. The parachute
opens and suspends the candle, which burns for
25 seconds.

Smoke Signal Mk 7

Length, inches . ......................10,0
Diameter, inches .........ciiiiiuiaunn. 2.5
Weight, pounds . R 2.5
OO s w s e s ik i Red Yel'lnw
Green, or Black
Burning time, seconds............c00vens 25

Use: This smoke signal is used for emergency
identification in daylight.

Deseription: The Smoke Signal Mk 7 is the
game as the Star Signal Mk 6, except for its
length and the composition of the pyrotechnic
candle. Also, the closing ecap of the smoke signal
is mot embossed, but is painted the approxi-
mate color of the smoke produced.

Two-5tar, Red, AN-M75

L th: Ameen v v v e A 5.0
Diameter,inches ......ccocvvvvnnvnnns 1.125
Altitude, feet .........c.ociiiisn 100—200
Burning time, seconds................ 6—8
CHOE o S B v e v e et e Red

Use: This distress signal is used as an
emergency rescue signal.

Desecription: The signal is contained in a eyl-
inder which houses the stars and the firing
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mechanism. This mechanism consists of a pull
release fork and a spring-loaded firing pin.

Operation: The tape is removed from the top
cover and the cover is removed. The release
fork is pulled ; the firing pin is released and hits
the primer, initiating the delay. After two to
four seconds, the first red star is ejected, and
after three to five seconds the second red star is

ejected.

Remarks: This gsignal is not procured by the
Navy.

Single-Star, Red, M73 (Obsolete)

Eonnigrth IMORBE o v mos oo oo v o 2.25
Diameter, inches ......ccoo0sesrereenea 1.0
Aibvtude, Tatk ... nmvmie s nms omenatiess 200

Use: This signal was intended for use as an
emergency signal.

Deseription: The signal is composed of an
aluminum cylinder, one end of which contains
a primer and the other a cork plug. The pyro-
technie composition is located below the cork

plug.

Operation: The firing pin of the Pyrotechnic
Discharger M10 strikes the primer, and the sig-
nal star is projected to the altitude of 200 feet.

Remarks: This signal is not procured by the
Navy.

Smoke Grenades AN-M8, M16, MI8, and
AN-M4

7T g P 11 s L e ol ey 5.7
Diameter,inches .........o0cevvvnnen. 2.67
Weight, poundg ......ccvvneivassvssns 1.68
Burning time, minutes...........cc00.. 3.5
Delay time, seconds .................... a3

Use: These smoke grenades are used to at-
tract attention to aviation personnel who have
made a forced landing.

Description: The cylindrical sheet-metal case
is nearly full of a solid smoke mixture. A cir-
cular zine cup containing a starting mixture is
located in a depression left in the top of the
smoke mixture, and is designed to be initiated
by a bouchon type of grenade-firing mechanism.
Adhesive tape covers four quarter-inch holes in
the top of the case until the signal is ready for
firing. The grenade is painted gray and marked
in yellow with one band, the symbol of the
filler, “H.C.”, and the word “smoke”.

Operation: The release lever cotter pin having
been removed, the release lever is freed by the
operator as the grenade is thrown, and is forced
off by the striker, which is at all times under
tension of its spring. The striker moves on its
hinge and fires the primer, which ignites a delay
element that in turn ignites the starting mix-
ture. The starting mixture burns through the
zine cup and starts a chemical reaction in the
smoke mixture, generating considerable heat
with the formation of zinc chloride. The zinc
chloride escapes into the air as a gray-white
smoke composed of finely divided solid particles.
These particles are highly hygroscopic and be-
come very obscuring liquid particles. The gre-
nade burns for about three and a half minutes
at full volume.

M-16 (obsolescent): Same as AN-MS—mav
have red, yellow, green, orange, violet, or black
smoke.

M18: Same as M16, with burning reduced to
one minute for a more dense smoke. Available
colors are red, green, yellow, violet.

AN-M4: Has a shorter fuze lever and is
issued in a metal container with three flaps de-
signed to he bent outward to provide additional
bearing surface for use in mud or snow. The
AN-M4 is not procured by the Navy.
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Figure 175. Smoke Grenodes AN-M8 and M18
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DRIFT SIGNALS

Day Drift Signal Mk |

Length, inthes ... v vii s dsisn s 10.0
Maximum diameter, inches.............3.5
Thickness of case,inch................ 0.07
Colorof glick. . ..ccvociivvnns Chrome yellow

Use: This signal may be used for a reference
point for air navigation.

Description: The case is composed of a water-
proofed paper pulp shell pressed in the form of
a tear drop, with four fins formed on the tail
cone with a diameter approximately the same as
the greatest diameter of the nose section. The
only other element of this signal is the very
fine metallic powder filling which nearly fills
the cavity.

Operation: When the signal is dropped into
the water, the shell breaks, allowing the powder
filling to spread out on the surface and form a
glick visible to 15,000 feet.

Remarks: The Day Drift Signal Mk 1 is a
Bureau of Aeronautics item. This marker has
replaced the Drift Signal M25, which is now
obsolete.

Figure 176. Day Drift Signal Mk 1

Night Drift Signals AN-Mk 4 and AN-Mk 5
Mods | and 2; Aircraft Float Light Mk &

Mods 0—2
AN-Mk4 AN-Mk5

Over-all length, inches. ... 13 19
Diameter, inches ...... . 3
Weight, pounds ......... 2 4
Burning time, minutes. . .3 to 3.5 15 to 17

Time from impact to ignition, seconds. .8—12
Release altitude ..... e WAy Under 500 feet
Visibility ....0000.-. . Night—=6 to T miles

Uses: These signals are employed as follows:

To determine the drift of the plane from
which the signal was dropped.

To mark the initial point of contact with a
submarine.

To mark an object to which an aircraft desires
to call attention of a surface vessel.

To determine the wind direction before
landing.

To mark the landing deck on aireraft car-
riers for night landings.

To mark the location of the surface of the
water for emergency night landings.

Deseription: The Night Drift Signal AN-Mk
4 has an ogival shaped, die-cast nose with a lug
on one side so that the signal will turn and not
strike the bottom in shallow water, while the
Night Drift Signal AN-Mk 5 Mod 1 has a flat
die-cast nose. In both cases the die-cast nose
containg a water-impact fuze. The bodies of both
signals are made of hollow wooden cylinders,
with one end tapered, on which the tail assembly
is mounted.

The pyrotechnic mixture is formed into
pellets approximately four inches long and 1.25
inches in diameter, with a 0.022-inch hole con-
centric with the longitudinal axis through which
the delay fuse passes. One pellet is used in the
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Figure 177. Night Drift Signals

AN-Mk 4, and three pellets are used in the
AN-Mk 5 Mod 1. The pellets are enclosed in a
pyrotechnie tube to keep the hygroscopic mate-
rial from absorbing moisture through the
wooden body. Originally, pure tin was used for
this purpose; but in recent lots lead and zinc
have been substituted. The nose end of the
signal is closed with a paraffin-treated sealing
dise, while the tail is sealed with a metal cap.

Aircraft Float Light Mk 6 Mod 0 consists of
four Drift Signals AN-Mk 5 Mod 1 which are
contained in a square wooden body and burn
successively. The box is 20.25 inches long and
5.125 inches square. The weight is 16 pounds,

47176 O—48—16

and the burning time is 45 minutes. The float
licht is released by hand from an altitude of
from 300 to 5,000 feet. It gives off a grey smoke
and a flame 10 or 12 inches high. The Aircraft
Float Light AN-Mk 6 Mod 2 is ignited by a
pull igniter which is pulled when released. The
light can be dropped from an altitude over 5,000
feet.

Operation: When launched from aireraft, the
drift signal falls nose-down. On impact with the
surface of the water, the paraffined paper seal-
ing disc is broken and the water drives the firing
pin up against the primer. The flame from the
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primer ignites the time fuse which runs the
length of the hole through the center of the
pyrotechnic pellets in order to give the drift
gignal enough time to return to the surface
and right itself. The time fuse ignites a length
of quick match which, in turn ignites the start-
ing mixture and then the pyrotechnic pellets.
The gases evolved by the pellets break open the
pyrotechnic tube and force out the eap which
seals the discharge tube in the tail. A bright
flame 12 to 15 inches high and a white smoke
are produced. These are visible for six to seven
miles on a clear night.

Remarks: These signals may be used for day
signals, but under certain conditionz observa-
tion is difficult.

The Mod 2 is a moisture-proofed version of
the Mod 1.

Retro-Rocket Drift Signals

General: These 8-inch rockets are designed
to be fired aft from a plane to eliminate the
effect of forward motion, allowing the signal to
fall straight down. This is called retro-firing.

Description: The rockets have the 3-inch
Heads Mk 5 Mod 1 and use the Motors Mk 2 or
Mk 3. With the Motor Mk 2, they weigh 4.8
pounds; with the Motor Mk 3, 4.6 pounds. They
use the Launcher Mk 2,

Operation: Firing of the rocket motor in-
itiates a delay train in the signal in the head,
which delay sets off the flare 10 to 20 seconds
later. The motor separates from the head during
the free fall, and the signal hits the water and
floats on it, burning from 10 to 15 minutes.

Part 3 — Chapter 8 —Section 3

NAVY FLARES

Il/> Minute Parachute Flare
Eength nches: ;oo oeaiditeininide 18.75
Diameter,inches ........ccvvvvurnee. 2
Weilght. pounds . . ... i iiiviveiivwes 431
Burning time, minutes ................. 1.5
Light intensity, candlepower ........ 110,000
ROMOE . o it e b White
Maximum release altitude, feet........ 1,200
Rate of fall after ignition, ft./min.......550

Use: It is used to illuminate an area for

emergency night landings by certain commer-
cial-type aireraft in use by the Navy.

Description: The flare is issued in a hermet-
ically sealed aluminum case called a projector
tube, One end of this tube is closed by a metal
cap and sealed by a gasket. The other end nar-
rows down into a small knob with an electrical
terminal in the extreme end. The tube is eyvlin-
drical for most of its length.

The projector tube contains an inner case
and a propelling charge of black powder. The
inner case contains an ejection charge, the

pyvrotechnic candle, and a parachute. The ejec-
tion charge is in the after end of the inner case,
and the delay fuse and interrupter mechanism
are mounted on the outside of the same end of
the inner case.

The electrical terminal at the end of the
projector tube is connected through a toggle
switch in the pilot's compartment to the lighting
system of the plane.

Releasing : The projector tube, which is con-
structed as an integral part of the flare, is fixed
by clamp bands to a bracket in the after end of
the fuselage, where the firing circuit is con-
nected when the flares are loaded. The projector
tube remains in the bracket when the flare is
released or expelled by closing the switeh in
the cockpit.

Operation: When the electrical circuit is com-
pleted in the cockpit, the propelling charge is
ignited and the inner case is forced out of the
projector tube. The propellant ignites the delay
fuse, which burns until the inner case is ap-
proximately 40 feet from the plane and then,
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Figure 178.

through an explosive lead-in, ignites the ejection
charge which, in turn, forces the pyrotechnic
candle and attached parachute from the inner
case. Simultaneously, the ejection charge ignites
the candle.

An interrupter mechanism between the delay
fuse and the ejection charge in the inner case
prevents the functioning of the flare until the
inner case has left the projector tube and is
clear of the plane.

Remarks: A proprietary item, this flare has
a commercial designation of 115 Minute Para-
chute Flare Mk 1 Mod 1", but this Mark desig-
nation is not that of the Navy.

Mk 4 and Mods
Ceemprth. IneheE - o v s s i e
Diameter,inches .........cccenvenvnns 4.75

Welght., pomndE . ovv vivinsvwinsny wivan 18
Burning time, minutes .................. 3
Intensity, candlepower ............. 300,000
RN = i o e A S AR White
Releasing altitude, feet .. ...... 1,200—5,000
Rate of fall after ignition, ft./min.......350

CONFIDENTAL

—

RELEASE KEY
RIP CORD SPOOL

PARACHUTE
——SUSPENSION WIRE
—QUICK WIRE

Flare Mk 4 Type

Use: Primarily, this flare is used to illuminate
an area to permit the landing of aircraft. Occa-
sionally, it is used for reconnoitering, bombing,
and blinding antiaircraft defenses.

Description: The complete flare consists of a
parachute and illuminant contained in a shellac-
impregnated chip-board tube closed at the ends
by chip-board dises which are held in place by
gummed cloth and sealed with paraffin. There
are two metal steadyving bands fastened around
the case, against which the steadyving forks of
the bomb rack rest. The complete flare is isued
in a waterproof metal container.

Operation: The Navy Flare Mk 4 may be re-
leased from bomb racks or shackles, from an
adapter, or manually. As the flare is dropped
from the plane, the arming plate of the rip cord
is retained by the plane and the rip cord is pulled
from the side of the flare case to which it is
fastened by gummed cloth tape. As the flare
continues to fall, the rip cord, which is wound
around a wooden spool inside the end of the
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flare case, is unwound, tearing away the end
of the flare case. The end dise and spool fall
away as the parachute tube is pulled from the
flare case and retained by the rip cord. The
parachute is pulled out of its tube by the weight
of the illuminant and flare case, which causes the
parachute and parachute shrouds to straighten
out. When the parachute and parachute shrouds
are fully extended, a small cord attached to
the release key pulls the release key down, allow-
ing the rip cord to slip through the key, and
the flare falls free.

An ignition wire is attached to the suspen-
sion cable in such a manner that it is pulled
before the cable is fully extended. Four friction
wires are attached to the ignition wire and run
through primer cups of match compound. This
ignites a double quick-matech train, which burns
down the outside of the illuminant case and
ignites the primer composition, whiech, in turn,
ignites the first fire and illuminant. When the
parachute opens, the illuminant is pulled out of
the flare case, and flare case falls clear. Full
suspension ‘and ignition occur about 30 to 50
feet below the plane.

Mk 5 and Mods

Langth, Inehes . . oo oo v i v 27
Diameter, inches ..........c.o0iuenun. 4.75
Weight, ponda. . ..o iiviiinnivinias 18
Burning time, minutes. . ................. 3
Intensity, candlepower . ............750,000
Color..........Mk 5 and Mk 5 Mods 1 and 2
are white; Mk 5 Mods 3—T7,
vellow
Release altitude, feet......... 3,500—15,000
Rate of fall after ignition, ft./min.......450

Use: The Navy Flare Mk 5 illuminates an
area for reconnoitering, bombing, or landing.

Description: The complete flare consists of a
parachute, an illuminant, and an impregnated
chip-board case. It is closed on the parachute
end by several layers of chip-board dises held in
place by gummed cloth tape and sealed with
paraffin, and on the fuze end, which contains the
Ensign Bickford fuse, by a metal cover. There
are two metal steadyving bands fastened around

the case, against which the steadying forks of
the bomb rack rest. The complete flare in its
case is issued in a waterproof metal container.

Operation: The setting of the Ensign Bick-
ford time delay fuse is made by turning the
lock screw on the metal firing mechanism hous-
ing to the desired delay, which is indicated on
the bevel of the fuze-setting ring. The numbers
indicate the vertical distance the fuze will drop
before igniting. When the correct setting i1s ob-
tained, the firing mechanism is secured by
serewing the lock serew until its point is buried
in the flare case.

When the flare is released from the plane,
the arming plate is retained on the plane, the
rip cord is torn from the side of the flare case,
and the cover on the fuse end is flipped off.
The rip cord is attached to the snap cord that
passes around a lug on the firing lever and is
secured to the fuse block. As the flare continues
to fall, the snap cord is pulled, overcoming the
lever spring and cocking the firing lever. When
a tension of approximately 38 pounds is
reached in the snap cord, it breaks, releasing
the firing lever and the lever spring, then driv-
ing the firing lever back against the fulminate
of mercury primer. The flare now falls free.

The primer ignites the black-powder pellets
in the fuze plunger. The expanding gases from
the burning black powder propel the sharp point
of the plunger radially outward into the Ensign
Bickford time fuse, There are three small holes
near the point of the plunger which allows some
of the flame to escape from the inside of the
plunger into the powder of the Ensign Bickford
fuse that causes its ignition. The time fuse
burns its predetermined length at the rate of
approximately 12 inches per 60 seconds, and
ignites the quick match under the firing block.

The flash produced by the quick mateh ignites
the firecracker fuse stapled to the ignition com-
position. The gases evolved when the ignition
composition begins to burn force the end discs
out at the parachute end, then expel the para-
chute and illuminant. The parachute tube, which
is of split construction, falls away: the para-
chute opens; and the retention cable shides
through the trigger snap on the end of the
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Figure 179.

shroud lines until it reaches the cable stop. A
short length of cable on one side of the cable
stop suspends the flare case, and a longer length
on the other side suspends the illuminant. This
keeps the case from dropping as a missile haz-
ard. The sudden shock caused by the contact
of the cable stop with the trigger snap is taken
up by a shock absorber. This is done by pulling
a cable containing lead balls, called snubbers,
through a hole which is of smaller diameter

CONFBENTIAL

Flare Mk 5§ Type

than the diameter of the snubbers. As each
snubber passes through the hole, part of it is
sheared off, thus absorbing part of the shock.
The last ball is of much greater diameter and
acts as a stop.

Remarks: In later models a new type of shock
absorber eliminates the use of lead snubbers.
The cable pulls through a connection in which
friction absorbs the shock of the parachute
opening.
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OFP 1664
Mk & and Mods and AN-Mk 6 Mod 5

Length, inches ........ccccvimiaauns 37.76
Diameter, Inches .......civevvisnenans 5.4
Weight, pounda . ... ... iiniicicicanns 30
Burning time, minutes. ............. o—3.5
Intensity, candlepower ........... 1,000,000
T2 s v A e Yellow
Release altitude, feet......... 3,000—15,000
Rate of fall after igmnition, ft./min...... 450

Use: These flares are used to illuminate a
large area for reconnoitering and bombing, and
also as a blinding effect on the operators of
antiaireraft weapons.

Description: The complete flare consists of
the illuminant, a parachute, and an auxiliary
parachute contained in a shellac-impregnated
chip-board case. The case is closed on the
parachute end by several layvers of chip-board
dises held in place by gummed cloth tape and
sealed with paraffin, and on the illuminant end
by an Ensien Bickford time fuse and a metal
cover. To the snap cord of the Ensign Bickford
fuse is attached the rip cord, which is taped
down along the side of the flare case. There
are two metal steadying bands around the case,
against which the steadyving forks or sway
braces of the bomb racks rest. The flare is
issued in a waterproof metal container, and
should be kept there at all times when not in-
stalled in an aircraft.

Operation: When the flare iz releaszed, the
arming plate is retained by the plane and the
rip cord is torn from the side of the case, flip-
ping the metal cover off the Ensign Bickford
fuse. The operation of the fuse is the same
as given in the Navy Flare Mk 5.

The gases evolved when the ignition compo-
sition begin to burn, force the end out of the
flare case. Next, they expel the auxiliary para-
chute, the parachute in its case, and the illum-
inant. The flare case falls clear. The auxiliary
parachute opens and retards the parachute in
its case, to which it is attached, and the illum-
inant pulls the parachute out of its case. The
auxiliary parachute and parachute case fall
away, and the parachute opens.
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Remarks: This flare also incorporates a shock
absorber as used in the Navy Flare Mk 5, with
either lead balls passing through a hole of
smaller diameter than the lead balls, or a special
conneetion utilizing frietion to absorb shoeck of
the parachute opening. See Operation, p. 240.

The Flare AN<-Mk 6 Mod 5 differs from the
Mk 6 and Mods in that the arming wire has
swivel loops instead of an arming plate.

Flare Container Mk | Mod 0

Use: The Flare Container Mk 1 Mod 0 is an
electrically operated jettisionable container for
carrying six aireraft parachute flares of the
Mark 6 type only, which may be released one at
a time by electrical impulses from a 24-volt bat-
tery. The container may be suspended from any
standard single o1 double-hook bomb rack.

Construction: It is necessary to cock the
mechanism manually before the container can be
loaded or unloaded. The container holds six
flares, three on each side of the vertical panel,
one above the other. The dividing panel assem-
bly supports the flares by metal arms or chocks.
The flares are loaded with the fuze end aft, and
the end of the lanvard is secured to the con-
tainer. The energy for the operation of the con-
tainer is stored in torsional springs and released
by a solenoid. By wiring in series, several con-
tainers ecan be operated to secure an uninter-
hupted release of a series of more than six
flares.

Operation: When the solenoid is energized,
the spring-loaded plunger, which is linked
mechanically to the release rack, retracts com-
pletely, thereby effecting the release of one
flare. The solenoid plunger will remain re-
tracted so long as the current is on. To release
another flare, the circuit must be broken long
enough to allow the spring-loaded plunger to re-
turn to the normal position before applying the
next impulse. The maximum rate of release is
about 10 flares per second, which is the highest
rate practicable in order to prevent interference
between the individual flares.

l

TAIL FAIRI

FASTENER

DZUS

NOSE FAIRING

Flare Container Mk 1 Mod 0

Figure 181.

The cocking lever should always be in the
“safety"” position when on the ground, and only
switched over to the “operational” position be-
fore the plane takes off. Correctly loaded flares
are a fire hazard, since they are always armed.

Remarks: When the container is used in a
bomb bay, it is intended that it be used without
the nose and tail fairings. If desirable, the
spring doors may also be removed.
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Figure 182, Flare AN-Mk 8 Type

AN-Mk 8 and Mods

Length, inches .........covevemvurars 25.0
Diameter, inches ...........000eeveess 4.75
Walght. pounids: iy i s 16.0
Burning time, minutes .............3—35
oMY i S Yellow (pale)
Intensity, candlepower .............600,000
Minimum release altitude, feet........ 2,500
Rate of fall after ignition, ft./min....... 500

Use: This flare was developed specifically for
night antisubmarine warfare.

Description: This flare is the same as the
Navy Flare Mk 4, except that the over-all
length is two inches shorter and the illuminant
in the Mod 0 and Mod 1 has a 90-second delay
fuse through its center or a 120-second delay
fuse in the Mod 2.

Operation: This flare is similar to the Navy
Flare Mk 4, except that, when the ignition wire
attached to the suspension eable is pulled, it
pulls the frietion wires in the Ensign Bickford
fuse igniter, igniting the delay fuse running
through the center of the illuminant. When
the parachute opens, the illuminant is pulled out
of the flare case, and the flare case falls away.
The sudden shock caused by the opening of the
parachute is taken up by a shock absorber of
the solder balls and aperture type employved on
the Flare Mk 4. Full suspension of the flare
oceurs approximately 30 to 50 feet below the
plane, and 90 or 120 seconds later the first fire
of the illuminant is ignited by the delay.

Remarks: The Flarve Mk 8 Mod 1 and Mod 2
can be launched at speeds up to 220 knots, but
the Flare Mk 8, which does not have the snub-
bhers for the shock-absorber effect, should not
be launched at speeds greater than 150 knots.

Mk 10 Meod 0
Length, inches .............oivvuvsn 37.75
Diameter, inches ............cciiuiuns. 5.4
Weaight, poumds. .. .oouinses s pior i ao
Burning time, minutes ................ 4.5
Intensity, candlepower ............750,000
COIOF ocncin i i i a i oiat o Pale yellow
Release altitude, feet .........3,500—=15,000
tate of fall after ignition, ft./min.......450

Use: This flare is emploved to illuminate an
area for reconneoitering, bombing, or landing.

Description: The Navy Flare Mk 10 Mod 0
has the same dimensions as the Mk 6 and Mods.
The internal construction is similar to the Mk 5
and Mods, except that the Mk 10 Mod 0 has a
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metal suspension cup to which the suspension
cable and pyrotechnic candle are fastened, and
the Mk 5 and Mods has a wooden suspension-
base block.

Operation: The operation is similar to that of
Navy Flare Mk 5 and Mods.

Remarks: Though this flare has a specified
light intensity of 750,000 candlepower, tests
have shown that it has a light intensity of
800,000 to 850,000 candlepower. In the future it
may be manufactured so as to have a light in-
tensity of approximately 1,000,000 candlepower.

Mk 11 Med 0
Length, inches ........ccvviiiian.. 37.75
Diameter,inches .........cciiviivinn. 5.37
Weight, pounds ..........c.ccivuvivaan a0
Burning time, minutes. ..............0... 3
NI . 0 R AN Pale yellow
Intensity, candlepower ........... 1,000,000
Delay, seconds .....covivvnevenans 90—180

Minimum release altitude, feet. .2,500—4,000

Use: The Navy Flare Mk 11 will supplement
the AN-Mk 8 for night antisubmarine warfare.

Deseription: The shellac-impregnated chip-
board case of this flare has two metal steadying
bands fastened to it and is closed at the para-
chute end by a chip-board disc held in place
by a gummed cloth and sealed with paraffin.
The rip cord is wound around a spool at the
parachute end of the flare, and is attached to the
parachute tube through a release key. The para-
chute and parachute shrouds are enclosed in
the parachute tube. The shrouds are attached
to a suspension cable, which is attached to the
illuminant assembly,

The fuze end of the flare is closed by a metal
fuze and a cover which must be removed when
setting the fuze. Immediately below the cover
is a firing lanyard with a swivel loop on one
end and a clip-type loop on the other.

The selective-delay ignition device is similar
to the fuze used in the Mark 5 and Mark 6 types

of aireraft parachute flares, the chief difference
being that the fuze is initiated by a pull cord
running through the center of the illuminant
instead of by a firing lanyard. The pull cord is
attached to the suspension cable. A safety screw
keeps the firing lever of the fuze in position dur-
ing shipping. A friction-type snubber is em-
ployed at the lower end of the suspension cable.

Operation: The metal fuze-end cover is re-
moved and the firing lanvard withdrawn. The
elip-tvpe loop or the metal lanvard is attached
to the arming wire retainer of the launching
gear. A selective delay setting is made by pull-
ing up on the index pin, turning the indicator
to the required delay, and then releasing the
index pin. The safety screw is removed.

Ag the flare falls away from the airveraft, the
swivel loop of the firing lanyard is held by the
arming-wire retainer. The rip cord, which is
fastened to the metal lanyard through the clip-
type loop, unwinds from the wooden spool inside
the end of the flare casing, thus tearing away
the end of the flare casing. The rip cord then
pulls out the spool and the parachute tube con-
taining the parachute. The spool falls away.
Since the parachute tube is held by the rip cord,
the pyrotechnic candle and flare case fall away.
The weight of the candle pulling on the suspen-
sion cable and parachute shrouds draws the
parachute out of the tube. When the parachute
and shroud linez are fully extended, the release-
key cord becomes taut and pulls one end of the
release key down. This allows the rip cord to
pull through the key and become detached from
the parachute and the tube, which falls clear.
The rip cord and metal lanyard are retained by
the aircraft. The parachute opens and sus-
pends the flarve 30 to 50 feet below the aircraft.
The parachute pulls the candle out of the flare
case, which falls free.

The selective-delay ignition device functions
in a manner similar to the fuze used in the
Flares Mk 5 and Mk 6. The fuze is initiated by
a wire pull cord which passes through a hole
through the center of the candle. The pull cord
is attached to the suspension ecable in such a
manner that it is pulled away from the primer
and then released, striking the primer and
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Figure 183. Flore Mk 11 Mod 0

igniting the powder pellets in the fuze plunger.
The burning powder forces the pointed end of
the plunger into the Bickford Fuse which is
ignited by flame through holes in the plunger.
The time fuse ignitezs the quick match under
the fuze bloek, which in turn ignites the quick
mateh and fireeracker fuse stapled to the igni-
tion composition. The ignition composition
ignites the candle. The gases generated by the
burning candle blow the fuze assembly off from
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the end of the pyrotechnic candle, and the fuze
falls clear.

Remarks: This flare differs from the AN-Mk
8 and Mods in that there is a selective delay
between the opening of the parachute and igni-
tion of the pyrotechnic candle. The selective
delay allows a single patrol plane to drop a flare
near the target and then get into position for
the attack before the flare discloges his position.
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Float Flare Mk 17 Mod 0 and Med |

Length, inches ........ e T 60.75
Diameter, inches, ... ....cccviiniiinena 9.5
Weight, pounds. ........o0nvnaaaian 88.0
Color .....0 .. L e, Yellowish white
Intensity, candlepower. ........... 1,000,000
Burning time, minutes. ........... . . 4.5—5
Delay, minutes ........... veos.Mod 0—1
Mod 1—5.5

Use: This flare is used to illuminate enemy
surface craft.

Description: The flare case is a cylindrical
body of sheet metal tapered at one end from
914 inches to approximately 4 inches, which sec-
tion has a lead weight and four membrane-cov-
ered ports approximately two inches in diame-
ter. The after end of the flare case is cloged by a
canvas bag containing a parachute. The candle
is in a central tube so mounted as to keep the
burning mixture at the top of the flare by spring
action.

ADHESIVE TAPE ———

MEMBRANE

Figure 184.

Operation: When the flare is removed from
the box, the adhesive tape on the cover is pulled
off and membranes covering the ports in the
nose are punctured. The flare is loaded into the
bomb rack with the pointed end of the flare
toward the forward end of the plane. Sufficient
gtatic line is pulled from the pocket in the
parachute eanvas bag to allow the ring attached
to the end of the line to be secured to the arm-
ing-wire retainer on the rack or shackle. On
launching, a combination-type fuze causes a
delay before the pyrotechnic candle burns.

Remarks: Flares having a one-minute delay
setting may be released at elevations between
100 and 4,000 feet; 514-minute delays may be
released from greater altitudes. Descent is at a
rate of between 80 and 100 feet per minute.

A continuous illumination of nine minutes’
duration may be obtained by dropping a Mod 0
and a Mod 1 together.

STATIC
LINE

Float Flare Mk 17 Type
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Figure 185. Depth Charge Marker Mk 1 Mod 1
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DEPTH CHARGE AMD SLICK MARKERS

Day Depth Charge Marker Mk | Mods | and 2

Over-all length, inches. ............... 11.88
Diameter,inches ............ .. oot 3.46
Weight, pounds. ..........cooviiunnn. 3.0
Weightof dye,pounds. .. .............. 2.75
Weight of bursting charge, grams........ 30
Effective releasing altitude..... Up to 1,000
Visibility...... 3,000 yards from deck of ship

5 miles from aircraft

Use: The marker is used to indicate the
initial point of contact with submarines and
provide a reference point for further search
and attack during day operation.

Description: The marker consists of a circular
wooden block on which is mounted a grenade-
firing mechanizm with a 15-second delay. Fluor-
escein dye is contained in two eylindrical paper
cans, one attached to each flat side of the
wooden block; and a celluloid tube containing
the black-powder bursting charge is attached
to the delay element and extends through the
wooden block into the paper cans. The dye is
rusty red in color when dry, but a water solution
of the dye is yvellow-green.

Operation: The operator clasps the marker
firmly in one hand, being sure that the release
lever is held against the body of the marker.
With the other hand, he pulls the safety ring
which is attached to the safety cotter pin and
launches the marker by throwing it over the
side. When the marker is released, the spring-
loaded striker forces the release lever off. The
striker, rotating about a hinge pin, hits the
primer that ignites the 15-second delay fuse.
The delay gives the marker sufficient time to
reach the water and float on the surface, and
then ignites the bursting charge. The gases
evolved from the charge burst the dye contain-
ers and spread the dye on the water, forming a

vellow-green slick about 40 feet in diameter.
The slick lasts for 45 to 60 minutes.

Night Depth Charge Marker Mk 2

Over-all length, inches. . .. ............... T
Diameter, inches. ..., 5
Weight, pounds. ...........ccoiinn. 2.5
Effective releasing altitude. .. .. Up to 3,000
Visibility.......... 4 miles from deck of ship
10 miles from aircraft
Burning time, minutes. ................. 5o

Ignition time (after impact) . .70—90 seconds

Use: The marker is employed to indicate the
initial point of contact with submarines and
provide a reference point for further search
and attack during night operations.

Description: The marker is a sealed, eylin-
drical, metal container that has a centrally lo-
cated tube, sealed on both ends by tear strips
with a pull ring attached, and containing cal-
cium phosphide. The main charge is calcium
carbide that surrounds the central tube and
is held in one end by a screen. This produces
a concentration of weight at one end and allows
the marker to float in an upright position.

Operation: After the two tear strips are
pulled off, the marker is launched by throwing
it overboard. Water enters through the small
holes in the bottom and reacts both with the
caleium carbide (producing an inflammable gas,
acetylene) and with the caleium phosphide (pro-
ducing a spontaneously ignited gas, phosphine).
Both gases escape from the small holes in the
top and ignite within 70 to 90 seconds after
impact with the water. In extremely cold
weather, the ignition delay may be somewhat
longer. The resulting flame is about nine inches
high. If it should be put out by rough water,
the gases will ignite again.
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Figure 186. Depth Charge Marker Mk 2
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Slick Marker Cartridge AN-Mk |

Langth. inches . ...coeverassnrasnnnaans 3.8
Diameter, inches. .......ccociiiivinnras 1.5
Muzzle velocity, ft./sec. ...... ... .. ... 300
Weight of dye, grams. .........covvunn 28

Use: This marker is used primarily to pro-
vide reference points for aircraft engaged in
antisubmarine warfare.

Description: The cartridge is composed of a
shotgun-type case containing a primer, a black-
powder propelling charge, and the projectile.
The projectile has a thin aluminum case and
contains 28 grams of fluorescein dye and a black-
powder bursting charge initiated by a Bickford
type fuse.

Launching: The marker cartridge is fired in
the Pyrotechnic Pistol AN-MS8, which may be
held in the hand or mounted in the Mount MI1.

Operation: When the cartridge is fired, the
black powder in the head of the case propels
the projectile from the pistol and at the same
time ignites the Bickford fuse. The fuse burns
for about eleven seconds before igniting the
bursting charge which expels the fluorescein
dye out into the water. The projectile has a

positive buoyancy and will remain near or at
the surface until a small, bright green slick
is created.

Remarks: This cartridge should not be fired
from altitudes greater than 500 feet, because the
cartridge must be in the water when it bursts.

Slick Marker AN-M59

Length, inches. .........c000niesnan- 10.875
Diameter, Inches . .........cccceeuuene 3.375
Weight, pounds . ....cvvviuvisnirnnnnns 2.9

Use: This is the standard all-purpose sea
marker for daylight use: to provide reference
points: to aid in determining drift; and to pro-
vide practice bombing targets on water.

Deseription: This marker consists of a paper
composition case filled with a fluorescein dye.
It is protected by a eylinder of papier-miché,
which does not interfere with its function.

Launching: The marker iz dropped by hand
from a plane.

Operation: Upon impact with water, the case
shatters and the dve spreads upon the surface.

Part 3 — Chapter 8 — Section 5

ARMY FLARES

M8 and MBAI
Length, inches .......cccvvciceicainns 25.5
Diameter, iInches ......cov0cveeenanens 4.25
Weight, pounds ..........c.cc.cc.0us. 18.0
Intensity, candlepower............. 350,000
B ot S L R S i S Yellow
Burning time, minutes............cc.c... 3
Rate of fall after ignition...... 500 ft./min.

Use: The flares are used in emergency night
landings.

Description: Each flare consists of a cylinder
containing an unshaded candle.

Operation: Army Flares M3 and MBAIL are
similar in operation to the Flares AN-D26, ex-
cept that the hang wire pulls the parachute
directly from the case.

Remarks: The M8 is similar ot the MBAIL,
except that the latter flare burns with a white
light of approximately 250,000 candlepower.
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PARACHUTE.MZ26

FPARACHUTE, M24

Figure 187. Army Flares M9 (top), M24 (middle), and M26 (bottom)

M? and MIAI

M9 M9A1
Length, inches ........... 13.8 15.05
Diameter, inches ......... 2.0 —_
Weight, pounds .......... 1.9 2.1
Intensity, candlepower . ... 60,000 —
Color ... iiiiiiinnin. Yellow —-
Burning time ............ 1 minute —_
Rate of fall after ignition. . 400 400

ft./min. ft./min.

Use: This flare was designed to satisfy the

requirements for a small parachute flare for
reconnaissance,

Description: The flare consists of a eylinder
containing a candle, designed to be projected
with the Pyrotechnic Pistol AN-MS.

Operation: The flare is discharged from the

pistol and the delay fuse is ignited. The fuse
burns for 2.5 seconds and ignites the expelling
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charge, which expels the candle and parachute,
simultaneously igniting the candle.

Remarks: This flare is not procured by the
Navy.

M24 (Obsolete)

Langth, INCHOE . ouivsnvnisssvsnss ot 37.0
Diameter, inches ....covvvennivinnariss 8.0
Weight, pounda . ...vovasesscnsnniaan 47.0
Burning time, minutes. .................. 3
Intensity, candlepower............. 200,000
ColoE s e e R R e s Yellow
Release altitude, feet.......... 2,500—3,000
Speed of release. .. ...... Not over 200 m.p.h.
Rate of fall after ignition, ft./min.......700

Use: The flare is a substitute standard for
night observation and bombardment.

Description: It consists of a simple cylinder
without hemispherical nose or tail fins; other-
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wise, it is similar throughout to the AN-M26,
without the nose time fuze.

Operation: The flare is similar to the AN-M26
except that the hang wire acts directly to pull
the parachute from the flare case.

Remarks: This flare was not procured by the

Navy.

M26 and AN-M26
Lanigth, TmehIOR ', v o s 5w minmmn s s w oty ni 50
Diameter, inches ...... ..o viiviininnnan 8
Welght, pounds ....veeveviiicnniansass 53
Burning time, minutes. ............. 3—3.0
Intensity, candlepower............. 800,00
B v | AR G A o S White light
Releasing altitude, feet....... 4,000—25,000
Rate of fall after ignition, ft./min...... T00

Use: These flares are used to provide illumi-
nation for night bombardment; also may be
used to blind antiaircraft defenses.

Fuzing : AN-M146, M155, M144.

Deseription: The flare is enclosed in a metal
eylindrical case with a rounded nose and tail
fins. In the nose is a mechanical time fuze. The
tail end is closed with a shipping cover that
has a handle attached and sealed by a strip
of tape. The case is equipped with two suspen-
sion lugs 14 inches apart.

Operation: When the flare is dropped, the
arming wire is pulled, allowing the vanes of the
nose fuze to rotate. The hang wire is retained
and pulls off the cover of the stabilizing-sleeve
compartment. As the flare continues to drop, the

TATLTE O—d BT

tear wire and tear-wire cord pull out the sta-
bilizing sleeve, and the cover-lock cord attached
to the shrouds of the stabilizing sleeve unlocks
and pulls out the cover lock. When the sleeve
is fully extended, the tear wire breaks, allowing
the flare to fall free, stabilized in flight by its
fins and stabilizing sleeve.

When the nose fuze functions, the gases of
the black-powder booster force the releasing-
cup cover out of the detachable cover, releasing
the retaining pins from the groove in the flare
eage and freeing the detachable cover. As the
detachable cover iz puiled out by the stabilizing
sleeve, a pull-out cord pulls out the parachute.
When the parachute opens, the flare stops with
a jerk, breaking the pull-out cord (which allows
the stabilizing sleeve assembly to fall free)
and pulling the entire flare assembly out of the
flare case (which then falls away). The sudden
stop also pulls the friction wires through the
izniters, starting the six-second delay through
the center of the candle, which allows full open-
ing of the parachute.

The shock caused by the opening of the para-
chute is taken by the shock absorbers, made
of copper tubing in a spiral or coiled shape.
They straighten out in absorbing the shock.
After the parachute is opened, the delay ignites
the first fire, which ignites the candle. When
the first fire iz ignited, the gases formed by
burning force the rib retainer down, and the
spring-loaded ribs jump out, opening the glass-
cloth shade.

Remarks: The Flare AN-M26 can be dropped
at air speeds up to 240 knots, but above that
the stahilizing sleeve iz apt to tear away. The
Flare M26 cannot be dropped at air speeds
greater than 130 knots, for the same reason.
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Figure 188. A.A. Targef Flare Mk 1
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A.A. TARGET FLARES

Mk | (Obsclete)

Length, inches. ....ooovvvvvvsnnrnnees 21.4
Diameter, inches .....ovovvvvvennnnsone 3.8
Weight, pounds . .....ccoovvvesscsssssnn 12
Burning time, minutes. ............00000. 3
Intensity, candlepower ............. 280,000

Use: The flare provides a target for both day
and night practice firing of antiaireraft guns.

Description: The flare consists of an illumi-
nant tube and a cable-container tube made of
rocket paper. These are joined end-to-end under
the external metal reinforcing band. Both ends
are closed by chip-board discs held in place with
tape. The cable ring is attached to the snubber
cable at the end which protrudes through the
cover disc of the flare assembly. The snubber
cable is attached to the base block with staples.

Friction wire iz attached to the end of the
snubber cable and extends through the primer
composition, which is adjacent to the quick
match which runs through a cardboard tube
in the center of the illuminant. At the end of
the quick-match tube is a firecracker fuse ter-
minating in the first fire composition, which is
in contact with the main illuminant charge.

Streaming: The flare may be streamed from
any plane from which an aircraft or antiaireraft
target reel can be mounted.

Operation: The flare slides back along the tow
cable until the cable ring is stopped by the tar-
get release mechanism. Force exerted on the
snubber cable pulls off the end of the cable-
container tube, and the five solder snubbers are
stripped off. The staples holding the snubber
block to the base block are withdrawn by the
pull exerted. Friction wire attached to the end
of the snubber block is pulled through the
primer. The flame from the primer ignites the
quick match, which in turn ignites the fire-
cracker fuse igniting the first fire charge. The
first fire composition ignites the illuminant.

M50, M77, M78, and M79
M50  M77 M8 M79

Length, inches..... 22.8 28.5 —_ —
Diameter, inches... 25 4.25 — —
Weight, pounds.... T.13 211 .= —
31| R O White Red Amber Green
Intensity,

candlepower. . ... 0,000 207000  E0600 108500

Use: Target Flare M50 has the same use as
Target Flare Mk 1. Target Flares M77, MT8, and
MT9 are assembly markers from which sueceed-
ing elements of a forming squadron or group
of aireraft can form a target under conditions
of poor visibility and congested traffic patterns.

Description and operation: These are the
same as for Target Flare Mk 1.

Remarks: These flares are not under procure-
ment by the Navy at present.
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Target Identification Bomb Mk 72 Mod 1
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TARGET IDENTIFICATION BOMBS

Mk 72 Mod |

Eangth, SONBE . vicvivinain wnssaensnn 36

Diameter, Iches . ..ccivivsassorassss 844

g oy Smoke Composition (68% fire
orange dye, 15% lactose, 12%
potassium chlorate, and 5%
ashestos shorts)

Total weight, pounds: . ...vcisisivives 45

BTN o s v it 4 pull-type igniters

Construction: This target identification bomb
consists of two units, a sheet-steel bomb body
casing and a parachute assembly packed in a
molded container or pack which is attached to
the bomb body by means of four bayonet joints.
The parachute pack houses a four-foot baseball-
tvpe parachute, the chute shroud lines, the load
cables, the igniter eable, and a static cord which
extends out of the top of the pack. Bomb body
casing contains a base block in the tail which
incorporates the igniter assembly, 12 vent holes,
and four eve bolts. Load cables are attached
to the eye bolts; igniter cable is attached to the
pull-type igniters. Between base block and the
nose are the upper and lower candle assemblies.

Suspension : Horizontal suspension is provided
by two lugs 14 inches apart, welded onto sus-
pension bands which are bolted to the bomb
case,

Operation: Upon release of the bomb, the
static cord is retained by the rack or shackle
to which it is attached. The static cord, through
a series of short lines inside the pack, removes
the molded cover of the pack and pulls the para-
chute out. After the parachute is out, the static
cord separates from the parachute and is re-
tained by the rack or shackle. As parachute
opens, the igniter cable jerks out the four pull

igniters, which ignite the primers. The primers

ignite the firecracker fuse running through the
upper candle, which in turn ignites the candle
The candle burns from the inside toward the
outside, evolving colored smoke that permeates
holes in the candle case and escapes through
vent holes in the bomb case. The lower candle
is ignited by the firecracker fuse about the
time the upper candle burns out.

The total burning time is approximately five
minutes, during which time the bomb produces
a red-orange smoke in sufficient volume to be
seen at 15,000 feet for 10 miles, under normal
conditions.

Remarks: Target Identification Bomb Mk 72
Mod 1 is used by air-coordinator planes or by
scout planes from battleships to pin-point shore
targets.

This colored smoke marker is for use over
land only, as the bomb does not float.

Greatest accuracy can be obtained by releas-
ing the bomb from altitude of 500 to 1,000 feet.

This bomb can be carried on all external
double-suspension racks and shackles. In addi-
tion to the use of this bomb on double-suspen-
sion racks or shackles, it can be suspended from
the Bomb Adapter Mk 5 Mod 0 (used with
Launchers Mk 5 and Mods) when that item is
available. These bombs have been successfully
released from external suspension on all types
of planes in any flight attitude. They can suc-
cessfully withstand catapult launching and ar-
rested landings.

M75A1 and MB4AI

Over-all length,inches. .. .............. 53.1
Body length, inches. ... ciiisiiiadin. 39.0
Body diameter,inches.................. 8.2
Wall thickneas, Inch. ... oiiissininvens 0.06
Tail longth, BB, & i vvanive i ames 12.9
Tail. width. mehss. ..o cavives sananssans 10.9
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Filling........... Red iron oxide (hematite)
Weight of filling, pounds............... T2
Total weight, pounds. ................. 102
Fuzing—M284A1 ................ AN-M147

MVBAY - e vs s iwn s onaasin M108

Construction: Target Identification Bombs
M84A1 and M75A1 are identical with the ex-
ception of the fuze, and the two bombs are
similar in construction to the Chemical Bomb
AN-M4TAZ. The body is of sheet metal with
hox-type tail fins welded to the conical section.
The Burster M4 runs through the entire length
of the bomb and is closed at the forward end by
a closing plug. A filling plug is placed in the fin
cone of the bomb body, to facilitate loading the
hematite charge (red iron oxide). The fuze
fits into the forward end of the burster.

Remarks: The Target Identification Bomb
M84A1l is intended for release by the lead or
“pathfinder” plane to indicate the bomb-release
line for bombers in formation when operations
are carried out above an overcast and ground
targets are not visible. The bomb was designed
to produce a red smoke cloud which would re-
main at the bursting point for a period of ten
minutes under normal air conditions and would
be visible for a distance of 15 miles at an alti-
tude of 25,000 feet,

The M75A1 is used for target identification

in practice, to mark targets on snow-covered
bombing ranges.

BURSTER M4

HEMATITE CHARGE-
Figure 190. Target Idenfification Bomb M84

MBS, M0, MI1, M98, and MI00

Over-all length, inches. . ............... 51.8
Body length, inches. .................. 35.8
Body diameter, inches. . ............... 10.8
Wall thickness, inch. .. ... ... ...... ... 0.27
Tail length, inches. ..........c000uuunn 15.7
Tail width, inches........ ... ... ... 14.9
Type of filling. .......61 pyrotechnic candles

(red, green, or yellow)
Weight of filling, pounds................ 95
Total weight, pounds. ............ 240—265
FOging i vl AN-M146, M144

Construction: The body is a modified 250-
pound G.P. Bomb AN-M5T body with a metal
closing ecup riveted to the base. An integral
hooster of four ounces of black powder is placed
immediately behind the fuze-seat liner and
serves as an expelling charge. A wooden nose
piece fits around this booster, and a steel piston,
in turn, is seated in the base of the nose piece.
A steel tube or piston stem is welded through a
hole in the piston and extends from the black-
powder booster to the plywood ignition dise
in the center of the bomb. Six wooden thrust
members reach from the piston plate to the tail
closing cup and serve to transmit stress to this
cup without imposing any of the force on the
candles. Felt 14, inch in thickness lines the entire
interior eylindriecal surface of the bomb. The 61
candles are in two banks of 30 and 31, and have
their ignition ends facing toward the quick-
mateh strands stapled on the ignition disc which
separates the two banks.
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BLACK POWDER BOOSTER

STEEL PISTOMN

IGHITION DISGC

CLOSING CUP

WOODEN NOSE PIEGE PISTON STEM

CANDLES THRUST MEMBER

Figure 191, Target Identification Bombs M89, M30, M31, M98, and M100

Tail construction: The tail, in appearance, is
a standard box-type tail. It is attached to the
bomb by means of four spring latches fitting
into cut-outs in the tail closing cup and can be
locked in place by stamped steel strips pivoting
over the ends of the springs.

Suspension: Horizontal suspension iz pro-
vided by standard lugs, 14 inches apart.

Operation: When the aerial-burst fuze func-
tions, the fuze booster ignites the black-powder
booster or expelling charge in the bomb. The
force of the expending gases from the booster,
acting through the piston and thrust members,
throws off the fin assembly and expels the
candles,

Simultaneously, flash from the booster passes
through the piston stem to the plywood ignition
disc and the quick match, igniting the candles.

Remarks: The bomhbs are used to form a pat-
tern of red, green, or vellow colored light ap-
proximately 100 yards in diameter around or on
a target; the light should be visible fom alti-
tudes of 25,000 to 35,000 feet day or night. They

CONFIDENHAL

are used to spot individual targets, once the
general target area has been marked by flares
dropped by pathfinder planes. The explosive
charge in the Candles M105 is ignited by the
flare composition at the end of burning. These
charges serve to prevent any removal of the
candles by the enemy, once the candles are on
the ground.

The MS29 contains 61 Non-Delay Candles
M103.

The M90 contains 57 Non-Delay Candles
M103 also; two Exploding Candles M105, burn-
ing for one minute, and two exploding candles
burning for two minutes.

The M91 has 16 Non-Delay Candles M103, 15
red 23)-minute Delay Candles M104, 15 4-min-
ute Delay Candles M104, and 15 51/4-minute
Delay Candles M104,

The M98 contains 31 Non-Delay Candles
M103, 10 Exploding Candles M105, burning for
one minute, 10 Exploding Candles M105, burn-
ing for 1.5 minutes, and 10 Exploding Candles
M105, burning for two minutes.

The M100 contains Two-Color Combination
Candles M104.
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CLOSING
PLUG

FUZE M 143

SEPARATORS

PRIMING
WIRE

1 |
GRENADE TRAIN
M |18 GRENADES

TRAIN
TUBE

Figure 192. Smoke Streamer Bomb T29
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SMOKE STREAMER BOMBS

T29
Over-all length,inches. ... ...........0e 47.5
Body longth. 10ches. .. ..o vvms erwn s 40.5
Body diameter, inches................... 8
Wall thickness, inch.................. 0.06
Thll TonoBls. TEEEN, ..o vt winmniomsinse s ane 11.5
Tall width, IEHB. oo v v nnvns st ossss 10.75
Filling...... 8 Modified Smoke Grenades M18
Tokal welght, DORMOE. - .. « Javiesies vimeies 100

Fuzing: The Fuze M143 consists of a fuze
body support mounting four bouchon grenade-
type fuzes and an arming washer, and is
threaded to fit the fuze adapter of the tube
train. The arming washer is 2.5-inch in diameter
and has four arms 0.75-inch wide and one inch
long. The arming wire holds the arming washer
over the bouchon levers until it it withdrawn.

Construction: The bomb body consists of a
sheet-steel case with a filling plug in the base.
The four tail vanes are welded to the truncated
cone with box-type interior struts. The complete
body assembly consists of this Practice-Bomb
Case M38A2, a train tube, a grenade train, a
closing plug, and a fuze. The train tube is a
seamless steel tubing three inches in diameter
and 40 inches long, with a fuze adapter brazed
to the after end. Eight modified Grenades MI18
filled with fast-burning mixture are inserted
into the tube to form the grenade train. Each

grenade is modified by cutting a center hole in
its base, and the bouchon fuze is omitted. The
top of each grenade is coated with a starter
compound which acts as the igniter for the ad-
jacent grenade. Four strands of quick match
are knotted and inserted in the center hole of
the top grenade in such a manner as to leave
the knot and loose ends at the top to receive
the fuze flash. The eight grenades are held apart
by spring steel separators. A threaded closing
plug seals the tube and protects the grenade
train from moisture. This plug must be removed
just prior to use. The bomb is brought up to
the weight of approximately 98 pounds by filling
the balance of the internal space with sand.

Operation: When the arming wire iz pulled,
the bouchon springs throw off the arming
washer and handles, allowing the bouchons to
fire. This action ignites the quick match in the
center hole of the top grenade, which in turn is
ignited, and the flash is simultaneously trans-
mitted to all the grenades.

Remarks: The colored streamer smoke bomb
is used as a visual signal to be dropped by the
lead plane of a bomber formation when the tar-
get has been determined. Smoke emission begins
approximately one second after release from the
plane and continues for approximately 7,000
to 10,000 feet.

CONMHBENTIAL 261



262

Part 3 — Chapter 8 — Section 9

PHOTOFLASH BOMBS

HANGWIRE

S
-
m
=
L g
l;_:)Jm
g

FLASHLIGHT POWDER

CHARGE

USPENSION

S
BAND

Figure 193. Photoflash Bomb M23A1

M23A1 (Obsolete)

Over-all length, inches. ............... 25.4
Diameter of case, inches.............. 4.25
Weaight, DounbE ©<coici GiG vmeavenas bk 10.6
Weight of flash powder, pounds......... 7.75
Fixed delay -secondy. . i v divesinm s 15
Duration of flash, second.............. 0.20
Intensity of flash, candlepower. . .150,000,000
Release altitude, feet.......... 4,000—7,000

Use: This bomb is used to provide light of
high intensity and short duration for night pho-
tography from low altitudes.

Description: The bomb case is made of card-
board and closed with metal ends, one of which
is marked “Front” to insure proper loading in
the rack. This end contains the hang-wire as-
sembly just before the Fuze Assembly M23A1.
The fuze assembly is made up of the friction
wires attached to the hang wire, match compo-
sition, quick match, delay element, upper and
lower rings, and base ignition charge immedi-
ately adjacent to the flashlight powder charge.
The hang wire is attached to the arming-wire
retainer.

Operation: When the bomb is released, the
hang wire remains attached to the arming-wire
retainer. As the bomb drops, the hang wire
pulls the friction wires through the match com-
position of the fuze. The hang wire also pulls
out the hang-wire container, allowing both the
hang wire container and the bomb to fall free.
The flame from the match composition ignites
a piece of quick match, which in turn ignites
a delay element. After 15 seconds, the delay
element ignites the base charge of the fuze,
which sets off the flashlight powder charge. The
flash lasts a fifth of a second.
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FAHNSTOCK GCLIP

MECHANICAL TIME FUZE

BOOSTER

. “—(nmms WIRE

SUSPENSION LUG

FLASHLIGHT POWDER CHARGE
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Figure 194. Photoflash Bomb AN-M45
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AN-M4b
Over-all length, inches. ............... 48.4
Diameter, inches .....c..ccocvivssansnns 8
Weight, pounds . ; PR 1
Weight of flash puwder, pnunds .......... 25
Burning time, seconds. ........ .00 0.20
Peak intensity, candlepower. . ... 500,000,000
TR . oo i i M111A2, AN-M146

Use: The Photoflash Bomb AN-M46 was de-
veloped so that planes engaged in night pho-
tography reconnaissance need not be limited to
low altitudes.

Description: In appearance it resembles a
conventional light-case bomb. Uses a Fuze
MI111A2 in the nose, but it is issued unfuzed.

It also has two suspension bands for rack and
shackle suspension.

Operation: When the bomb is dropped, the
arming wire is pulled, starting the mechanical
time fuze. When the time set on the fuze has
elapsed, the flashlight powder is ignited by the
fuze booster.

Remarks: Because of the brilliance of the
flash, it is detrimental to the vision to watch
the explosion of photoflash bombs. Extreme
care should be exercised in handling these
bombs, because the charge is very sensitive to
friction, shock, and temperature. These bombs
should not be jettisoned over friendly territory,
as they may function on impact.
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GROUND PYROTECHNICS

Section 1—SIGNALS

One-inch Salute Mk | Mod 0

Lanpgth, Inchad . .ovvivnsvrsrsrinisinns 1.75
Diameter, imch .....ccoivivninnnnans 0.75

Use: This salute is used by the Marine con-
struction battalions and amphibious training
commands to simulate battle sounds of loud
report and bright flash.

Description: Essentially a commercial-type
firecracker, this salute iz a spirally-wound pa-
per tube closed at both ends with paper cups.
It uses the regular firecracker filling and fuse.

B

A .:' '-.‘H_' o

Figure 195. One—inch Salute Mk 1 Mod 0

Firecracker Mk 2 Mod 0

General: This firecracker is used as a practice
charge for booby traps and firing devices. It
produces a loud report, bright flash, and smoke.
It is designed to reduce the hazard of flying
particles attendant upon use of a standard po-
tassium perchlorate firecracker. It is classified

as fireworks, since it contains no high explosive.
Although coated with a waterproofing material,
it should be stored in a dry place.

Installation: The coupling base of any stand-
ard firing device is pushed through the wax-
filled hole in the hollowed end of the firecracker
and rotated clockwise until at least two threads
of the coupling base are inside the hollowed end.

Thorex No.5

Figure 196, Firecracker Mk 2 Mod 0
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Figure 197. Signal Light Mk 2

Signal Light Mk 2
Red White Green

Burning time, sec. .... 7T 6 5
Candlepower ......... 300 250 600

Use: Signal Light Mk 2 is used primarily as
a distress signal.

Description: The cartridge, sometimes ealled
the Very signal, is similar in appearance to a
10-gauge shotgun shell. The star charge is a
tightly-packed cylinder of pyrotechnic material
reinforced with wire and wrapped with quick
match. The propelling charge is composed of
about 25 grains of black powder separated from
the star charge by a hard felt pad.

Identification of the three types

RED STAR—Paper wrapping is red; closing
wad 1s corrugated.

WHITE STAR—Paper wrapping is white;
closing wad has a small cone in the center.

GREEN STAR—Paper wrapping is green;
closing wad is smooth.

Operation: The Signal Pistol Mk 5 may be
used, as well as the Hand Projector Mk 3 or
Mk 4.

The primer ignites the propelling charge, ex-
pelling the star out of the projector and igniting
the guick match, which ignites the star as it
leaves the barrel and burns as it rises to a
height of about 200 feet.

Projector Type MI|7—M22 Series
(Obsolete)

Length without tail, inches. .. .......... 6.0
Diameter, inches ..................... 1.6
Delay, seColiA @ v satioes s s v 6
Height of trajectory, feet.............. 600

Deseription: The signal is assembled in a
eylindrical case, and equipped with a finned tail
assembly for stabilization purposes. The primer
is located in the head of the signal, and the pro-
pelling charge is contained in a small cavity
under the head. The end opposite the primer
is closed by a press-fit cap to which the tail
assembly is attached. The signal has a solid tail
stem and an X-shaped fin. Embossed letters on
the fin indicate the color and type of star(s).
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PARACHUTE MIT

Figure 198. Signal, Ground, White Star, Parachute, M17

IDENTIFICATION OF M17—22 SERIES

Weight

Embossed

(pounds) Fin Letters Star(s)
M17 0.68 White WP White—parachute-sup-
ported star
M18 0.74 White WS White—cluster of five
stars
M19 0.66 Green GP Green—parachute-sup-
ported star
M20 0.76 Green GS Green—cluster of five
stars
M21 0.64 Yellow AP Amber—parachute-sup-
ported star
M22 0.71 Yellow AS ~ Amber—cluster of five
stars
Operation: The signal is inserted nose-first  Launcher Type MITAI—M22A1; M5IAI;
into Ground Projector M3 or M4. The projector ~ M52Al; and MI7A|B2—M22A1B2
is struck smartly on the ground, causing the Eanpthc Inehes - oiiainn v simesesmynsmn 10.5
primer to strike the projector firing pin. The giz;meter, in(t:]hes """"""""""""""""" l'g
: ionite : ge, whi eliy; BORORMAS oo ErvnaR s
P AR, e DEDpeLiNE Culcie; WIoo e Height of trajectory, feet.............. 600

jects the signal tail-first for approximately 100
feet. The signal then reverses itself and reaches
an altitude of approximately 600 feet.

High-Bursting Range Signal M 27

The Range Signal M27 is similar to the pro-
jector-type signals, except that it has no tail
assembly. It is fired only from the Ground Sig-
nal Projector M1A1. The signal explodes at the
top of its rise, producing a flash and a puff of
smoke.

Description: The signal is assembled in a
cylindrical case and equipped with a finned tail
assembly for stabilization purposes. It is simi-
lar to the projector type, but meodified to be
fired from a service rifle or earbine. This type
has a hollow stem, which is closed by a ‘cork
plug and a wheel-shaped fin. The “A1B2" series
is the same as the “Al" series, except that the
former indicates steel construction. Special cart-
ridges are used to ignite the propelling charge.
Embossed letters on the closing cap indicate
color and type of star(s).
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IDENTIFICATION OF M1TA1 THROUGH M22A1 SERIES, M51A1, AND M52A1

PARACHUTE MITA]

Figure 199.

O W CTAD Ll

Signal, Ground, White Star, Parachufe, M17AT1

Weight ; Embossed
{pounds) Fin Letters Star(s)
MI17AL 1.04 White WP White —parachute-sup-
ported star
M18A1L 1.10 White WS White—cluster of five
stars
M19A1 1.02 Green GP Green—parachute sup-
ported star
M20A1 1.10 Green GS Green—cluster of five
slars
M21A1 1.00 Yellow AP Amber—parachute-sup-
ported star
M22A1 1.07 Yellow AS Amber—cluster of five
stars
M51A1 1.02 Red RP Red—parachute-sup-
ported star
M52A1 1.02 Red RS Red-—cluster of five stars

Operation: Remove the cork plug from the
tail and place the signal on a rifle launcher.
Place the butt of the rifle on the ground as far
away as practicable. When the rifle is fired, the
cartridge fires the primer, which in turn ignites
the propelling charge. The signal travels ap-
proximately 100 feet and then reverses itself
and reaches an altitude of approximately 600

feet.
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High-Bursting Range Signal M27AI1BI

Loniarth, ANEHES . . . s ssiws nns s nin i B.37
Diameter, inches ..... cooeivesassnsna 1.5
Waight, ounces ..........¢coo0ivnanens 9.25

Height of trajectory, feet

This signal has the standard tube and fin
agsembly as the launcher types. It is used in
training maneuvers to simulate the air burst of
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an artillery shell. It produces a flash and puff of
smoke, and a noise audible for at least 2,000
yvards.

Flash and Sound Signal M74

General: The Flash and Sound Signal M74 is
designed for simulation of air burst of artillery
fire in training troops. It is fired from the
Hand Projector M9 or the Pyrotechnic Pistol
AN-MS.

Deseription: The signal consists of an outer
case, an expelling charge, and an inner cylin-
drical case containing the delay fuze and burst-
ing charge. The outer case resembles those of
the aireraft double-star type. A percussion

- SMOKE PELLETS

DELAY TRAINA

e e T R R e,
oo i

— SPACER
Figure 200.

TATITE O—AdE—18

— 1 e ra'n

EXPELLING CHARGE =

CONFDENTHAL

primer in the base of the outer case extends
into the expelling charge. The expelling charge
sets off the delay fuze.

Operation: When fired, the primer ignites the
expelling charge. This ignites the delay fuze
and propels the inner case out of the outer
case. After a delay of about two and a half
seconds, the fuze ignites the burster charge
which, in exploding, produces a bright flash and
a loud noise.

Remarks: With the pistol or projector at 45°
elevation, the signal will reach a height of about
100 feet for its burst. Helmets should be worn
by exposed personnel.

—LINING DISK

~PROPELLING CHARGE

Smoke Signals M62, Mé4, MES, and M6&E
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Figure 201. Pistol Rocket Signal Mk 1
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Full View Showing
Waterproof Container

SMOKE CANDLE <

EXFELLIMNG CHARGE
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FRIMAER \
Sectional View

Figure 202. Pistol Rocket Signal Mk 2

Smoke Signals M62, Mb4, M&5, and Méb

Length, inches ...... S e L 10.15
Diameter, inches ......... —— ..1.88
Bursting altitude, feet................. 600
Colore—MBE ...cvesvsvisssiteionnnse Red
MR e aaa s in e <+ .. Yellow
MBS .. e e Green
BEBE xS Violet

Use: These signals are employed by artillery
observers to signal or lay in a line of fire,

Description and operation: The signal is
launched in the same manner as the MI1TAl
series. The fuze delay ignites an expelling
charge, which expels and ignites the six smoke
pellets at an altitude of 600 feet. The pellets
burn and fall, leaving a colored smoke trail.
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Figure 203. [lluminating Hond Grenade Mk 1
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Pistol Rocket Signals Mk | Mod 2 and
Mk 2 Med |

BT T (T S I o N 14.0
Diameter, inches ..................... 1.5
Burning time, 8econds. v scoscaicisis e 21
WOlThE DOUIM. o+« o asinin oo somsn ndss iams 1

Use: These signals are for identification on
other signaling between ground troops.

Description: Similar in construction to the
submarine signal, Pistol Rocket Signal Mk 1
Comet, the Pistol Rocket Signal Mk 1 Mod 2
produces a chameleon signal consisting of three
parachute-borne stars which burn successively
in three colors. Each star burns for approxi-
mately seven seconds before the next color ig-
nites. The Pistol Rocket Signal Mk Mod 1 is a
smoke signal, a parachute-borne smoke candle,
but is generally the same construction as the
Mk 1 Mod 2.

Operation: The signals are fired from the
Submarine Rocket Pistol Mk 1 Mod 0 or the
Pyrotechnic Pistol AN-MS8. The primer ignites
the one-gram auxiliary expelling charge, which
projects the upper section of the signal to a
height of 30 feet, where the rocket powder
ignites, sending the signal on up to 650 feet.
There the pyrotechnic element—chameleon or
smoke—ignites. As the signal leaves the pro-

jector or pistol, the spring-loaded vanes fold
out into place, stabilizing the flight of the
signal.

Illuminating Hand Grenade Mk |

Length, ke .o ivisiainlvindiaa 4.3
ENATeter Inehal | i van s sl A Ve 2.1
WOIlghE, OUDCRE: o i o i s b vt 9.2
Intensity, candlepower .............. 60,000
Delay, SeeondB r.:. i i vl SRE v awe 7
Burning time, seconds. .........c.o0000n 25

Description: The grenade consists of two
metal shells pressed together and sealed. The
upper shell eontains a Bouchon igniter and a
delay fuse. The bottom shell contains the illu-
minant composition, first fire charge, ignition
charge, quick match, and disc.

Operation: Pull the release pin and throw
the grenade. When the lever is released, the
firing pin is freed to fire the primer. The primer
ignites the delay fuse, which burns for seven
seconds and then ignites the ignition charge.
The ignition charge sets off the first fire com-
position, which in turn ignites the illuminant
composition. The gases from the ignition charge
and first fire force the two shells apart, thus
leaving the illuminant composition of the bot-
tom shell free for burning.

Part 3 — Chapter 9 — Section 3

FLARES

Parachute Trip Flare M48
Diameter of flare tube, inches. .......... 2.5
Height of trajectory, feet......... 300—500
Burning time, seconds. ................. 20
Intensity, candlepower ............. 100,000
i OO -y 1. 3 s White to yellowish
Effective illumination. . . .Circle of 300 yards
radius

Use: The flare is used to give warning of

enemy marauders or infiltrating hostile troops;
also, for illumination or signaling.

Description: The flare consists of a 14-inch
pipe and a steel tube approximately 2.5 inches
in inside diameter, which are attached to a base
plate that contains a 75-grain propelling charge.
The steel tube contains a delay fuse, an ex-
pelling charge, a candle, and a parachute as-
sembly. The 0.25-inch pipe and the firing mech-
anism are joined by a eoupling, and the pipe is
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Figure 204. Parachute Trip Flare M48
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threaded to the base plate. The firing train is
composed of a primer, an igniter, and a relay
charge, The firing mechanism contains the pres-
sure cap, pull ring and pin, safety screw, safety
cotter pin, and spring-loaded firing pin.

Operation: A 20- to 30-pound pressure on the
pressure cap or a tension of four to six pounds
on the pull pirr releases the firing pin and fires

STRIKER SFRING
SAFETY FIN HOLE

STRIKER

TRIP WIRE SLOT

the primer. The primer initiates the igmiter,
which, in turn, starts the relay charge. The
relay charge sets off the propelling charge,
which projects the illuminating shell through
the large steel tube to a height of 300 to 500
feet. The propelling charge ignites a three-
second delay fuse in the shell. The delay fuse
ignites an expelling charge which expels a
parachute-supported candle from the shell.

FERCUSHON CAP

BLACK POWDER

ILLUMINANT
COMPOUMD

AMCHOR
CLP

Figure 205. Trip Flare M4%
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Trip Flare M49

Length, inches . .....cccoinnsssnnnsirsos 3.8
Diameter,-inches ............ccienuuen 2.6
Burning time, minute. ................... 1
Intensity, candlepower . ............. 40,000
Color ..................White to yellowish

Use: The Trip Flare M49 has the same uses
as the Parachute Trip Flare M48.

Description: The flare has a grenade-shaped
evlindriecal body, with a nose fuze that protrudes
0.875-inch from the head end. A mounting
bracket and a spring-loaded trigger mechanism
are mounted on a metal base cap. The upper
arm of the trigger is attached to a trip wire,
and the lower arm of the trigger restraing the
safety lever after the removal of the safety pin.

Operation: A pull on the trip wire rotates the
upper trigger arm away from the fuze lever.
If the trip wire is eut, the upper trigger arm,
which is restraining the fuze lever, rotates
away from the fuze lever but in an opposite
direction from above. A grenade-type fuze is
used, but it has no delay element. The fuze
ignites the flare instantaneously.

Trip-Wire Flare Mk | Mod 0

Length of tube, inches. ................ 5.5
Diameter of tube, inches............... 2.5
Weight. pounds .. ... .o viii i 35
Burning time, seconds. ................. 65
Candlepower . .....c.viiesiiiiiss 100,000
Effective illumination......... Area 500 feet

in diameter

Use: The purpose of the flare is to reveal the
approach of enemy troops.

Description: The flare case is a steel tube
approximately 5.5 inches long and 2.5 inches in
diameter. Fixed to one end is a pull-type, spring-
actuated firing mechanism to which the trip
wire is attached. Enclosed in the tube are the
primer, black-powder charge, impregnated mus-
lin dise, and pyrotechnie composition. Two 40-
foot lengths of wire are available, making it

posgible to have two trip wires running in oppo-
gite directions. A web belt secures the flare to
a tree,

Operation: A tug of three pounds or more
on the trip wire draws the plunger and firing pin
away from the primer and compresses a spring
which surrounds the firing pin. As the plunger
15 pulled away from the firing mechanism, its
notched end disengages from that of the firing
pin, which is then forced against the primer
by the compressed firing-pin spring. The primer
ignites 0.3 grams of black powder. The black
powder ignites the impregnated muslin dise,
and in turn the pyrotechnic composition. The
resultant gas pressure blows out the closure
disc from the head, and the flame from the
burning candle illuminates the surrounding
area. White smoke given off by the flare does
not interfere with the effectiveness of illu-
mination.

Remarks: To prevent self illumination, the
flare should be mounted about 125 vards before
friendly positions. While mounting the flare,
personnel should wear steel helmets, and heads
should be kept below and away from the top
of the flare.

Ground Flare MB|—M83

Length (without spike), inches......... 7.75
Diameter, inched . . ...cnewie o sans 1.75
T P T T R AR 0.88
Burning time, minutes. .................. 2
Color and intensity
M81...... Red ...... 20,000 candlepower
Maz..... Nellow . ... 25,000 candlepower
M83. ..... Green .... 35,000 candlepower

Use: The flare indicates, to cooperating air
elements, a line of position or direction. It is
alzo used for troop-recognition purposes.

Description : The flare consists of a paper cvl-
inder containing a pyrotechnic composition. It
has a wooden base block with a 20-penny spike
through it, and a match head covered by a re-
movable metal cap, under which lies a wooden
disc. A plastic film seals the metal cup to the
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flare body. The outer head of the wooden disc
has the scratching surface required to ignite
the match composition.

Operation: The flare iz stuck in the ground
with the spike as a support. The plastic seal
is pulled off and the wooden dise scratched
against the match composition, which ignites
the flare.

Remarks: These ground flares are not pro-
cured by the Navy at present.

Target Rocket Flare Mk | Mod 0
Woight, DOMEEE .« cvanmsnse anen s aees s 3

Use: The Target Rocket Flare Mk 1 Mod 0
is used with the 3.25-inch Rocket Targets Mk 10
and Mk 11.

Description: A pyrotechnic candle, secured
into a wooden body, is housed in a steel tube.
An electriec aquib is located over the starter
composition of the candle. A steel cup shields
the ignition end of the flare, and squib leads
are coiled inside the nose cap.

Operation: Tear off the adhesive strip and
remove the cover. Place the flare over the nose
of the rocket, and uncoil the squib leads. Fasten
the alligator clips to the cotter pins of the leads,
and fire, .

Airport Flare M3 [Obsolete)

Length,inches . ............covvnnnnn. 23.1
Diameter, inches .................. v+ LTD
Burning time, minutes. .................. 3
Intensity, candlepower ............. . 40,000

Use: Airport Flare M13 is used to provide
illumination for airplane landing at emergency
fields, and to illuminate targets and objectives.
A further use is to prevent infiltration or sur-
prise by enemy troops.

Description: The flare consists of a cylinder:
the top cover sealed with a strip of adhesive
tape, and a seven-inch hollow chip-board tube
mounted to one end of the cylinder.

Operation: Remove the adhesive tape and slip
the hollow tube over a rod stuck in the ground.
Full on the lanyard attached to the ignition wire
to fire the flare.

Remarks: Thiz flare is not procured by the
Navy,

Airport Flare M76

Length, inches .........ccivvuieunnnn. 32.0
Diameter, inches ....................... 6
Burning time, minutes ................6.5
Intensity, candlepower ............ 200,000

Use: Airport Flare M76 is used to indicate
the end of a runway in a fog.

Description: This flare consists of a eylinder
containing a candle similar to—but larger than
—the candle of the Flare AN-M26 deseribed in
Chapter 8, Section 5, of this pamphlet. The
cylinder is fitted with a socket base arrangement
into which four channel-shaped legs may be in-
serted to hold the flare upright on the runway.

Operation: The flare may be initiated by the
use of the electric squib or by pull on the re-
lease fork which allows the spring-loaded firing
pin to strike the primer. The primer acts di-
rectly to ignite the first fire compsition.

Remarks: Airport Flare M76 is not procured
by the Navy.

High-Altitude Parachute Mortar-Fired
Flare Mk 20 Mod 0

Length,inches .........ccoiiiiina.s 10.75
Diameter, inches .........ccvovviennrns 2.5
Weight, pounds ................ e 5
Height of trajectory, feet............ 1,000
Intensity, candlepower .............. 85,000
| 1 oo S e Sk e e White
Burning time, seconds ........... T 60
Rate of fall after ignition, ft./sec........ 16

Use: This high-altitude flare is used to illum-
inate seaplane landing areas at night, and to
illuminate an island base when low ceilings do
not permit proper visibility from normal flving
levels.
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Flare: The flare consists of a eylindrical steel
tube body with a copper cup welded to the closed
end of the tube. The body contains an expelling
charge, a pyrotechnic candle, and a silk para-
chute. The copper cup contains a fuse assembly,
a propelling charge, 26 grams of a combination
smokeless powder and black powder, and a
standard shotgun primer.

Mortar: The mortar consists of a steel tube
36 inches long and 2.8 inches in diameter. The
tube is screwed into a steel base plate 0.75 inch
thick and 12 inches square. The base plate is
provided with a central stud into which is
pressed a hardened steel firing pin.

Operation: Remove the closing cap from the
end of the mortar. Attach a 30-foot lanyard to
the brass release pin and insert the pin in the
two holes drilled transversely about six inches

from the end of the mortar. Insert the flare
into the mortar so that it rests on the release
pin, with the copper end down. Fire the flare
by pulling the lanyard, thus removing the re-
lease pin. The flare falls to the bottom of the
mortar, firing the primer. The primer sets off
the propelling charge and ignites the delay
fuse. The expanding gases force the copper cup
away from the flare and fill the bore of the mor-
tar. The flare is propelled 1,000 feet into the air,
at which time the delay fuse igmites the ex-
pelling charge. The pyrotechnic candle and para-
chute are expelled, the expelling charge igniting
the candle.

Remarks: A suitable barrier should be erected
to shield personnel firing the flare. In case of a
misfire, wait at least three minutes before dis-
assembling the mortar. Clean mortar tube after
firing.
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SHIPBOARD PYROTECHNICS

Section | — SURFACE VESSEL ITEMS

Distress Smoke Hand Signal AN-Mk |
Mods 0 and |

Length, inches ..................... 3.875
Diameter, inches ............cc0u... 1,625
Weaight, poond ....oiioiviisEievvnmin 0.37

Description: The signal is encased in a metal
cylindrical body, one end of which is closed by
a soldered cap and pull ring. The case can be
held comfortably and safely in the bare hand
during the burning period. The signal contains
a pyrotechnic smoke mixture and is watertight.

Operation: The sealing tape around the end
of the cylinder is torn off and the paper cap
is removed. The pull ring is brought down over
the rim of the can and pressed down, using
the ring as a lever to break the seal. The eyl-
inder is pointed away from the face; and a quick
pull is exerted on the pull ring, which comes
out of the ecan, thereby igniting the smoke mix-
ture. The signal should be held at arm’s length
at an angle of about 30°, so that drippings will
not fall on the hand.

Remarks: This signal is to replace the White
Smoke Grenade, H.C., AN-M8, for emergency
kits in life rafts and aireraft.

Signal, Distress—Day and Night—Mk 13
Med 0

Lenprth, dnehen .o, oe visvsmelsisg 5.12
Diameter, inches .. .........000o'u.... 1.62
Weight, ounces ......... .00 vnunnn.. 6.4

General: Adapted for both day and night use,
Hand Signal Mk 13 contains both the orange
smoke canister for daylight and a flare pellet
for darkness. Like the Smoke Signal AN-Mk 1
in appearance and operation, the Signal Mk 13
is small and is easily stowed in life-vest pockets,
flight suits, or life rafts.

Description: The metal outer case is closed at
both ends by a soldered cap to which is attached
a pull ring. Removing the soldered cap pulls a
brass wire attached to its bottom through a
cup coated with a friction igniting compound.
Depending on whether the “day” or “night”
ring is pulled, the two ends of the case being
distinctly so marked, the smoke mixture or the
flare is ignited. Smoke emission time is approxi-
mately 18 seconds; flare burning time is 18
to 20 seconds. The average candlepower of the
flare is 3,000 candles. Paper cups cover the pull
rings on each end of the signal.

Operation: After the paper cup is removed
from desired end, a quick pull is given on the
ring. If the soldered cap fails to come off, bring
the pull ring down over the side of the can, and
use the ring as a lever to break the seal. Hold
the signal at arm's length and 30° elevation
while burning. After one end is used, the signal
should be doused in water to cool the metal
parts. It should then be retained for possible
use of the other end. Each end is insulated and
waterproofed from the other.

Remarks: Both ends of the Signal Mk 13
should never be ignited at the same time.
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Figure 209. Signal, Distress—Day and Night—
Mk 13 Mod 0

Navy Red Light Mk | and Navy Blue Light
Mk | Mod |

Lonpth, MEBeB . . . cvivieises o e se e 12.0
Diameter,inchez ...........0... e e 1.25
Burning time, minutes. ...... .Blue—1 to 1.5

Red—2.5 to 3

Description: The flare consists of a paper tube
filled with a pyrotechnic compeosition and at-
tached to a wooden handle. The top of each
flare contains a button of ignition material. A
friction striker is provided with each signal.

Operation: The flare is i1gnited by scraping
the top of the inside cap against the forward end
of the pyrotechnic mixture. Hold the flare in an
inclined position while burning, to prevent drip-
pings from burning the hand.

Ship's Emergency ldentification Signals
Mks 1—4

General: The body of each of these signals
varies in length according to its design. Each
signal consists of a pressure-retaining disc and
dise-locking nut, a primer, a four-gram smoke-
less-powder propelling charge, a copper obturat-
ing cup, a delay train, an ejection charge of ap-
proximately 1.1 grams of black powder, and a
signal of pyrotechnic composition. All signal
cups except the shower signals have a para-
chute for mid-air suspension.

Operation: The signal is fired from Signal
Projector Mk 1 or Mk 1 Mod 1. The signal is
placed in the projector primer-first, where it
rests against the retaining pin. A pull on the
lanyard removes the firing pin and allows the
sipnal to descend against the firing pin with
sufficient force to close the valve and fire the
primer. The primer ignites the delay train and
propelling charge simultaneously. The gases
from the propelling charge expand the obturat-
ing cup until it is secured tightly in the bore of
the projector. Increased pressure ruptures the
pressure-retaining disc, and the gases then
escape through the openings in the retaining-
dise locking nut into the projector bore. The
gases propel the signal approximately 600 feet.
The ignited delay train burns until the signal
reaches approximately the zenith of its trajec-
tory, and then ignites the ejection charge. The
ejection charge ejects and ignites the signal
pyrotechnics through a quick match and first
fire composition.
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Mk 1 (Star)
Length, inches . .... it RS R .5.124
Diameter,inches ................... 2.49
Color........ .Red, white, green, or yellow

Burning time, seconds ... .. ..25+6
The closing cup is embossed for night iden-
tification. The star is parachute-suspended.

Mk 2 (Shower)

Length,inches .......cvvcecaaniiann 6.374
Diameter, inches ................... 2.560
57117 SR i Red, white, or green
Burning time, seconds. ................ b

This signal is designed to give two distinet
bursts, one with a short delay and one with a
long delay. The closing cup is embossed for
night identification.

Mk 3 (Smoke)
Length,inches _........cco000000:s 9.124
Digmeter, inches ........covvicinuss 2.49
L) 1) s g Red, black, green, or yellow
Burning time, seconds ............. 20+5

The closing cap is painted with same color
that is produced by the signal. The signal is
parachute suspended.

Mk 4 {Chameleon)

Length,inches . ........0v0000000e. 5.124
Dismeter.inches .........cvveeaies 2.49
Color combinations. . . . Red—green—white

White—red—green

Green—white—red
Burning time of each color, seconds. . . . .. 9
Delay between colors, second............1

The signal is parachute-suspended and de-
signed to change color while burning. Other-
wise, the signal is similar to the Signal Mk 1.

Float Flare Mk 15 Mods 0 and |

Lenpgth, inehes . ol .o vui s s wais 372
Diameter, inches .................c... 6.5
Weight, pounds ......ocreccrssernrnnss 26
Burning time, minutes. ............c0.... o
Intensity, candlepower ............ 100,000
Delay before ignition, minutes. .......... o

Use: Float Flare Mk 15 Type is used by PT
boats in illuminating enemy ships.

TATITE O —d B 18

Description: The flare consists of a wooden
body housing a pyrotechnic column and having
a metallic base to provide flotation stability. The
top of the flare iz closed by a cone-shaped
adapter which contains a bouchon grenade-firing
mechanism attached to a celluloid disc. Enclosed
is a 8.5-foot length of time fuse. The starter
composition is attached to the flash end of the
time fuse. The illuminant composition is next to
the starter composition.

Operation: The flare is held horizontally, with
the right hand firmly grasping the bouchon
lever and the left hand supporting the nose cap.
The safety key is pulled and the flare is tossed
overboard. When the bouchon lever is released,
the firing pin is forced by the firing-pin spring
to impinge upon the primer. The primer ignites
the time fuse. The time fuse flashes into a
booster bag of starter composition, which, in
turn, ignites the flare.

Remarks: It is recommended that one man
hold the flare while a second man pulls the
safety ring.

Mod 1 is like the Mod 0, except that it has a
mechanical clockwork timing device—for set-
tings from one to 30 minutes—instead of the
time-fuse device.

Rocket, White, Marine Type, Mk | Mod 0

Lenpths-dnches. . ocivml vrvainsivsesins 12.0
Diameter,inches .......ccivivivunnness 1.5
Welght, pomnds . ..c.oivsanssvnsssarasss 2
Burning time, seconds .............0000. b

Use: This iz a merchant marine rocket issued
by the Navy.

Description : This rocket signal consists of the
rocket body, star pellets, propelling charge,
clay heading, and closing cap.

Operation: The rocket is fired by the Pyro-
technic Pistol AN-M8 and reaches a height of
250 feet. At the height of its trajectory, the
rocket bursts, The falling particles burn for five
seconds.

Remarks: This signal will be replaced by the
Rocket Pistol Signal Mk 3 Mod 0 (Shower).
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Figure 211. Ship's Emergency Identification Signal Mk 2 (Shower)
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Part 3 — Chapter 10 — Section 2

SUBMARINE PYROTECHNICS

Submarine Float Signal Mk | Mod | and Mk
2 Mod 0

Length,inches .........cccooinvntn.. 18.75
Diameter, inches ............ R i 3.0
DeliY, BOCCIHAR i v v v s v o wvn o o s 27
Burning time, seconds ........ccc0000 s 15
Color. ..........Black, yellow, green, or red

Use: These float signals are used to mark the
position of a submerged submarine, and for
other marking purposes.

Description: The firing mechanism consists
of a firing pin, firing-pin spring, firing-pin lever,
and tripping lever or lug. The ignition system
consists of a primer, time fuse, quick match, and
a starter mixture. The aluminum signal contains
a smoke pot, smoke mixture, smoke pot-cover,
and central tube. The signal has a nose cap and
release valve,

Operation: The signal is fired from a sub-
merged submarine, through a tube, using com-
pressed air as a propellant. As the signal is
leaving the ejector, a tripping lever is raised
by contact with a lug in the gun, cocking and
releasing the firing-pin lever, which fires the
primer. The primer ignites the time fuse, which
burns for 27 seconds. The signal is buoyant and
rises to the surface within the 27 seconds of fuse
delay. The time fuse ignites a piece of gquick
matech, which, in turn, initiates the starter com-
position. The starter composition sets off the
smoke mixture,

Remarks: The maximum launching depth is
162 feet.

The Submarine Float Signal Mk 2 Mod 0 is
similar to the Mk 1 Mod 1, except for a fixed
delay of 54 to 59 seconds, 2 maximum launch-
ing depth of 285 feet, and sturdier construction.

Submarine Emergency ldentification Signal
Mk 2 Mods | and 2; also Submarine Emer-
gency Signal, Star, Mk 3 Mods 0 and |

Length: nehesss. b, oy v nsn o 18.0
Diametar, incheg ........cco0vvsnnseens 8.0
Burning time, seconds ................. 25
Delay, seconds .........ccovvvvnvsansnsn 27
Color of star....... .. .Red, vellow, or green

Use: These signals are used for submarine
emergency identification, whether submerged
or surfaced.

Description: The signal consists of a cylin-
drical aluminum case containing the grenade-
type Pyrotechnic Candle Mk 3. The bottom end
contains two delay elements. A single-star
candle is attached to a parachute by an asbestos
cord.

Operation: The shell is projected from the
standard submarine emergency identification
signal ejector, using compressed air as the pro-
pellant. The shell is fired by a lug at its base
which projects beyond the side of the shell and
rides in a groove in the ejector tube. As the
shell is forced through the tube, the extended
lug reaches the end of the groove just before
the base of the shell passes the muzzle door. The
tripping lever is pulled back, thereby cocking
and releasing the firing pin lever and firing pin.
The firing pin strikes the primer, and the flash
from the primer ignites a time fuse, The time
fuse burns while the signal is rising to the sur-
face. The delay ignites the grenade-ejection
charge, which ejects the signal to a distance
of approximately 250 feet. At the summit of
the trajectory, the delay train flashes into the
signal-ejection charge and causes the parachute-
suspended star to be ejected.
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Remarks: The Mk 2 Mod 2 is obsolescent,
being replaced by the Mk 3 Mods 0 and 1. The
Mk 3 Mod 0 has a slightly different method of
expelling the inner grenade. The maximum
launching depth is 160 feet.

The Mk 3 Mod 1 is similar to the Mk 2 Mod 1
except for the following: (1) a delay of 54 to
59 seconds, (2) a maximum launching depth of
285 feet, and (3) a sturdier construction to
withstand pressures at a lower depth.

Pistol Rocket Signal Mk |, Comet; Mk 3,
Shower; and Chameleon

Length, incheg ........ccc.crivnin... 14.0
Diameter IMehed .. .ossonanan snanasasss 1.5
Burning time, seconds ............000.. 11
Intensity, candlepower .............. 60,000
Color of single star. .... Red, green, or yellow

Use: These signals are used for emergency
identification by surfaced submarines.

Description: The upper section or signal
chamber contains a pyrotechnic composition and
powder-ejector charge. The rocket motor, which
is riveted to the signal chamber, contains one
gram of black powder above a felt washer and
58 grams of black powder, which is the rocket
element. Four spring-loaded hinged vanes, four
inches long and one inch wide, are attached to
the rocket tube and fold and fit into the rocket
chamber. The rocket chamber is an aluminum
container with a Primer Mk 5 in its base. This
unit receives the rocket motor.

Operation: The signal is fired from the sub-
marine rocket pistol or the Pyrotechnic Pistol
AN-MS. Release of the trigger fires the primer,
which ignites the one-gram auxiliary propelling
charge. This black-powder charge propels the
signal chamber and attached rocket motor to
about 30 feet from the pistol muzzle. At this
point the 58-gram charge of black powder, which
18 the rocket element, takes effect and propels
the signal to a height of approximately 650
feet. The rocket element ignites the expelling
charge at the zenith of its trajectory. The ex-
pelling charge ignites the star and simultan-
eously ejects it. The single star falls freely, and
burns out just before hitting the water.

Remarks: This signal replaces the chameleon-
type submarine rocket signal.

The Rocket Pistol Signal Mk 2 Mod 0
{Shower) is similar to this signal, except that
a burst shower is produced instead of a single
star.

The Rocket Pistol Signal, Chameleon, is sim-
ilar to this signal, except that a variety of colors
is obtained.

Submarine Emergency ldentification Flares

Mk 10 Mods 0—2, Mk Il Mods 0—2, and
Mk 12 Mods 0—2

Length, MERES ...vvvvnviniamasssnnaa 9.75
Diameter.inches .........ciivevnnnnns 2.00
Weight, pounds ...........con00aenannn 3.2

Use: These signals are used by surfaced sub-
marines to identify themselves.

Description: The flare case consists of a seam-
less steel tube, one end of which is closed by a
steel closure disc. The firing mechanism, which
extends along the side of the flare body, is at-
tached to the base casting, which carries the
closure disc and primer. The firing mechanism
iz enclosed in a brass housing which contains the
following: (1) a brass shaft held in place by a
cotter pin, (2) a firing pin attached to the brass
shaft by a sear joint, (3) a spring surrounding-
the firing pin, and (4) a lanyvard attached to
the brass shaft. The flare case contains the fol-
lowing: (1) a black-powder charge, (2) a starter
composition, (3) a pyrotechnic charge, and (4)
a steel cup riveted to the case, closing one
end. Two clamps are welded to the flare body
for mounting on the bracket fixed to the sub-
marine bridge.

CoLorRs—FLARES MK 11 TYPE

Burning
Mk11 Mk 11 Mod 1 Mk 11 Mod 2 Time
{geconds)
Red Green Yellow 10
Blackout Blackout Blackout 53
Red Green Yellow 10
Blackout Blackout Blackout b
Red Green Yellow 10
Blackout Blackout Blackout 5
Red Green Yellow 10
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CoLORS—FLARES MK 12 TYPE

Burning
Mk 12 Mk 12 Mod 1 Mk 12 Mod 2 Time
(seconds)
Red Eed Green 10
Blackout Blackout Blackout 5
Green Yellow Yellow 10
Blackout Blackout Elackout 5
Red Eed Green 10
Blackout Blackout Blackout 5
Green Yellow Yellow 10

Operation: Mount the flare so that the firing
mechanism points toward the deck. A vertical
pull on the lanyard forces the brass shaft up,
compressing the firing-pin spring. The sear joint
between the shaft and firing pin is broken when
the shaft is pulled approximately 0.5 inches. The
firing pin strikes the primer, which ignites a
small charge of black powder. The flash from
the black powder ignites the starter composi-
tion, which, in turn, ignites the pyrotechnic
candle. The flare burns in four increments of
10 seconds duration and intervening blackout
increments of five seconds.

Remarks: Flares that have been submerged
below periscope depth should be thrown over-
board at the first opportunity.

The possibility of detonation in any of the
flares, and particularly in those with green pyro-
technics, should never be lost sight of. For this
reason, personnel in the vicinity of the flares
should be adequately shielded prior to firing.

Submarine Emergency Identification Flares
Mk 10 and Mods are similar to the Flares Mk 11
and Mods and Mk 12 and Mods, except that
these burn with only one uninterrupted color—
Mod 0, red; Mod 1, green; and Mod 2, yvellow.

False Target Shell Mk | Mod 0

Length,inches ..........o00ivivinnnn.. 18.0
Diameter, INChes . ... vevsnsiveiiiinia. B0
Dielay . secomds: v oy o il s 27
Persistence of echo, minutes. ........ 4 to 18

Use: This shell is used to confuse and disrupt
enemy underwater echo ranging.

COMHBENTIAL

Description: The external appearance is
similar to the Submarine Emergency Signal Mk
2 Mod 2. The shell holds six metal cups 2.75
inches in diameter and 1.875 inches in depth,
filled with a lithium hydride paraffin mixture.
The base of the shell contains a primer, time
fuse and 20-gram charge of smokeless powder.
Attached to the base is a firing mechanism
which is used with the standard emergency
identification signal ejector.

Operation: The shell is projected from the
standard emergency identification signal ejector,
using 200 pounds per square inch air pressure if
possible. The shell is fired by a lug at its base
which projects beyond the side of the shell and
rides in a groove in the ejection tube. As the
zshell is foreed through the tube, the extended
lug reaches the end of the groove just before
the base of the shell passes the muzzle door.
The tripping lever is pulled back, thereby cock-
ing and releasing the firing pin lever and firing
pin. The firing pin strikes the primer, and the
flash from the primer ignites a length of time
fuse coiled in the base of the shell. The time
fuse burns for 27 seconds, and then ignites the
20-gram charge of smokeless powder, which
ejects the six cups of lithium hydride. When the
lithium hydride touches the water, a chemical
reaction occurs which yields fine hydrogen
bubbles. The hydrogen bubbles return an echo
of the same order and magnitude as that re-
turned by a submarine.

Remarks: False target shells should be seg-
recated from pyrotechnics and other ammuni-
tion components, and should be kept in a dry
atmosphere.

When visihility is such that surface disturb-
ance may be a hazard, false target shells should
not be released from depths less than 150 feet,
because small bubbles or a surfaced canister
may result.

False Target Can Mk 2 Mod 0

Langth, Imehes ....ccoivieveninninnas 19.3
Diameter, iInches ...vcoorerrnnscananan 3.0

Use: False Target Can Mk 2 Mod 0 has the
same use ag False Target Shell Mk 1 Mod 0.
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Figure 220. False Target Shell Mk 1 Mod 0

Description: Generally similar to the False
Target Shell Mk 1 Mod 0, this can is a tube of
sheet steel sealed at both ends, containing nine
metal cups filled with a lithium hydride compo-
gition., These cups can be released individually
at any desired rate when used with the new
hydraulie-type air-operated signal ejector. The
cups are separated by aluminum dises, and a
one-inch metal spacer separates the end caps of
the outer tube from the top and bottom inner
cups. Tear strips are provided at either end
to open the can.

Operation: The tear strips, the end caps, the
spacers on either end, and the corrugated paper
dise at the top end are removed, with the can
in a horizontal position to prevent dropping one
of the cups. Insert one end into the breech of
the ejector about one inch. Put a rammer in the
other end of the ean and push the cups toward
the muzzle of the ejector, until the spring detent
near the top of the barrel drops behind the last
cup. Remove the empty tube, Place the firing
valve on “Vent". Close the breech door and flood
the barrel from the sea through the flood line,
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allowing air to escape through the vent line.
When no air escapes the vent or firing valve,
close these valves and open the muzzle door.

Make the pressure in the volume tank 50 pounds
greater than sea pressure, and throw the firing
valve into the “Fire” position.

Figure 221.

Signal (Pepper) Mk 14 Mods 0—2 (Pro-
duction suspended)

Length, inches ......... S .27.5
Diameter,inches ..............ccivuunn 3.0
Weight, pounds .............. 19 (approx.)

General: The Signal (Pepper) Mk 14 is an
expendable explosive noisemaker for under-
water use. It consists of a series of aluminum
dises, each of which has sixteen small explosive
charges around its periphery. Each disc contains
a gasless fuse train which ignites the charges
at one-half second intervals and then communi-
cates the ignition to the succeeding dises. Ap-
proximately five minutes of noise can be pro-
duced. Parachute suspension is used to retard
the sinking rate. A firing device ignites two
delay-fuse trains. The initial delay train ignites
the first of the explosive discs, and the see-
ondary delay train fires a small black-powder
charge which ejects the parachute. The Signal
(Pepper) Mk 14 is supplied as Mods 0, 1, and 2,
having 30-second, 2-minute, and 6-minute initial
delays respectively. Mods 0, 1, and 2 are iden-
tical, except that one explosive dise in Mod 1,
and two in Mod 2, have been replaced by initial

CONFIDENHAL

False Target Can Mk 2 Mod 0

time-delay disecs. The effective firing time is the
same in all three Mods, for practical considera-
tion.

Tests on the initial produetion of this device
show that about 75% of the units may be ex-
pected to operate to completion. It is recom-
mended that, wherever possible, two or more
units be fired in quick succession to insure func-

tioning.

Description: The signal consists of the follow-
ing components : firing device, initial time delay,
secondary time delay, a stack of explosive-loaded
dises, a center connecting tube and end discs to
support the explosive stack, parachute knock-off
charge, parachute assembly, and packing con-
tainer.

The firing device is identical in operation to
the firing device used on the Submarine Emer-
gency Identification Signals. It consists of a sup-
port, firing lever, tripping lever, safety pin, and
gafety cotter pin. When the safety cotter pin is
pulled, it allows the safety pin to be forced
back by its spring, releasing the tripping lever.
On ejection, the tripping lever is forced back by
the end of the tripping groove. The tripping
lever lifts the firing lever against the firing
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gpring and then releases it to fire the primer.
The primer ignites both the initial and the sec-
ondary time delays.

The initial time delay is a pyrotechnic fuse
train from the primer to the first of the explo-
gsive capsules. It has the approximate times as
follows:

Mol 0. s e e 30 seconds
Mod ), o v e e e 2 minutes
Mo B v R et et e ar 6 minutes

The secondary time delay is a pyrotechnic
fuse train from the primer to the parachute
knock-off charge. It is approximately five sec-
ons for all three Mods, starting from the time
of ejection.

The explosive stack consists of a series of
aluminum dises three inches in diameter and
one-half inch thick. Each disc has sixteen small

explosive-loaded capsules inserted radially
around the periphery. The capsules are con-
nected by an internal ring fuze train which is
timed to fire the charges at the rate of two shots
per second. The number of explosive dises in
the stack varies with each Mod as follows:
Mod 0, 37; Mod 1, 36; and Mod 3, 35.

A center connecting rod and end discs sup-
port the explosive stack. The secondary delay
and parachute-ejection charge are located in
the center tube. The parachute assembly—
chute packed in a can which is split open by the
ejection charge—is screwed onto the end oppo-
site the firing device.

Ejection: The signal may be ejected from
either the hand or the new hydraulic air-oper-
ated ejector at any depth.
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