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GENERAL INTRODUCTION

Scope
This publication is a revision and compilation 

of the handbooks on American explosive ord
nance published during World War II by the 
U.S. Navy Bomb Disposal School. With some 
exceptions, it should serve as an encyclopedia 
of U.S. explosive and pyrotechnic ordnance as 
of February  1916.

Included arc : U.S. guided missiles, bombs, 
rockets, land mines, grenades, pyrotechnics, 
and Navy projectiles. Not covered are: Army 
artil lery  ammunition, demolition explosives and 
equipment, underwater  or floating ordnance, 
small arms  ammunition, or catap ult charges, 
etc.

Such characteristics of construc tion and op
eration as are significant to the ordnance stu
dent  receive thorough trea tment. Other techni
cal details  are  omitted.

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

To make the  publication more serviceable 
for peacetime use, practice items arc included 
in t he ir appropriate sections.

Status
Ordnance included was t ha t classified as  serv

ice, together with some obsolete, obsolescent, 
and experimental types. The experimenta l items 
were those being actively developed in the 
spring of 19-16. with the  probability tha t they 
would soon he standardized.

Ob solete and obsol esc ent equip me nt de
scribed was that  which might  still be in exist 
ence in depots o r dumps at  th e time of writ ing.

Nomenclature
When a Navy ordnance item is approved for 

testing, it is assigned its  Mark number. It re
tains this  Mark number whe ther  finally ap
proved for  service use or  rejected. Modifications

to th e original Mark design arc trea ted like
wise. Army ite ms under develop me nt arc as 
signed “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 stand ard item: for instance, "M66AI , 
M66A2”. The Army’s Chemical Warfar e Se rv 
ice uses “E” and "R” designations for experi 
mental items instead of th e “T” and “E” num
b e r , respectively, of th e Ordnance Depar tment.  
For ai rcraft  ordnance ther e a re  items which are 
standard ized for both the Navy and the Army. 
These are given the letters “AN” before the ir 
original standard  name; thus,  AN-Mk 33 or 
AN-M63A2.

Prio r to  June 19*25. the A m y’s nomenclature 
for bombs was by a Mark and a Roman nu
meral. like the  early Naval Mark designations, 
but t he modifications were d istinguished by the 
let ter  “M” and another Roman numeral (Mk 
I M II) where the Navy used the abbrevia tion 
"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 employed to compare sens i

tivi ty of  explosives. The first of these  is the  
"Laborato ry Impact Sensitivity” in which the  
ratio  of the  d rop of a given weight neces sary 
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 Impac t 
Sensi tivity”  with RDX rated at 0 and TNT at  
100. The othe r explosives are expressed in re 
lation to these  two. Velocity of detona tion
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var ies  directly  with the  den sity  to which the  
explosive is cas t or pressed, all oth er  factors 
being cons tant . The velocity of detonatio n will, 
the refore , be given for  a defini te dens ity of 
loading.

TNT (Trin itro toluol): TNT is powerful, bri- 
sant,  easy to load by cas ting since its  melting 
poin t (Grade A) is 80.2 degrees C., stable un
der all stowage conditions , insen sitive enough 
to sta nd  all normal handling,  and even capable 
of standing  bullet impact when cas t. The Navy 
uses  it as a  booster in a  pressed gra nu lar  form 
in which it is  more sens itive  to  detona tor  action.

Th e velocity of deto nation is 22,300 ft./ sec . 
at  a density  of 1.55. It s Laboratory Impact 
Value is 100. Its  Bullet Impact Value is 100. 
Its  color is yellow to buff.

Tetry l (T ri nit ro phen ylm et hyln it ra m in e) : 
Te try l, because of its  combination  of high power, 
brisance,  and sens itiv ity,  is the  standard  U. S. 
boo ster  cha rge,  a lthough the  Navy still  uses an 
appreciable amount of granula r TNT. It has 
been tried for  main cha rge  loads in small cali
ber projectiles , but ha s proved too sensitive 
to wi ths tan d the  setback in all but  20-mm. It 
is used as a  base cha rge in compound detonators. 
This, in effect, makes it a small boos ter in in
tim ate  contact with th e ini tia ting explosive. 
The  melt ing point of Tet ryl  (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  g rap hit e or ste ari c acid which serve to 
lubrica te it while it is being pressed into pel
lets. Tet ryl  is quite  safe to hand le and is ex
trem ely stab le in stowage. Exposed or  loose 
Te try l should not be handled, as  it may cause 
der ma titi s.

The  velocity of detonatio n is 24,400 ft./ sec . 
a t a  density  of 1.55. Its  color is ligh t yellow, 
but it  is usually gray because of  the grap hite . 
It is more powerful  than  TNT. Its  Labo ratory 
Impact Value is 45. It s Bulle t Impact Value 
is 61.

Explosive D ( Ammonium Pic rate) : Explosive 
D is the  s tan dar d main cha rge  for armor-pierc
ing bombs a nd projecti les and oth er Navy  pro
ject iles . While its  power und brisance arc

slig htly  infe rior  to TNT, it is much more in
sens itive  to shock and will stan d impact on 
arm or pla te wi tho ut being deflagrated. It has 
two oth er  d isad van tages: (1) Its melt ing point 
is too high  for  it  to be melted and cast , and 
it  is the refore  loaded by being pressed into 
cases by a hydraulic  ram;  (2) It reacts with 
meta ls to form extremely sensitive compounds. 
This  is coun teracted  by covering the int eri or 
of bombs o r p rojectiles with  acid-proof lacquer.

Its ra te  of detonatio n is 21,300 ft. /se c. at  
a dens ity 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 (Cydonite Cye lotr imethylenet rinit ra- 
mine) : RDX is the  most power ful and bri san t of 
the  mil itary  high explosives, and it  is consid
ered much too sens itive  to Use alone. It seems 
to be about half way be tween Tetry l and PETN  
in sens itivi ty. RDX is being used extensively  
in mixtures of o the r explosives and ine rts  which 
reduce the  sensitivity to a safe range, while 
the  mix ture s have a very high brisance and 
power due to th e RDX. I t has  excellent stowage 
qualities, but,  because of its  sensitivity , it  is 
shipped  immersed in water like an ini tia ting 
explosive. The velocity of detonatio n is 28,000 
ft. /se c. a t a dens ity of 1.70. Its  Laboratory- 
Impact Value is 34. Its  Bulle t Impact Value 
is 0. Its  color is white .

PETN (P en ta er yt hr ite te tran itr at e) : PETN 
resembles RDX in its  cha racteri stic s. It is some
what more  sensitive , bu t almo st equal in power 
and brisance. It is appreciably  more sensi tive 
to percuss ion and impact tha n Tetryl and is, 
therefo re, not used alone as a booste r, though 
it  is being used as a base charge in some com
pound detona tors  in the  way Tetryl is. The 
tendency of PETN to burn is much less tha n 
th at  of similar explosives. Its  main use alone 
in th e service  is i n primacord.  When used alone, 
PETN  is combined with  a  small quant ity  of wax 
to desensitize and lubr icate it, and is loaded 
by pre ssing. It is im por tan t to know tha t PETN 
in primacord is very insen sitive  to flame, shock, 
and friction, and the refore  mu st be detonated  
by a cap.
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The velocity of detonation  o f PETN  is 26.000 
ft ./s ec . The velocity of deton ation of priniacord 
is 20,500 ft. /se c. Its  Laboratory Impact Value 
is 22. I ts  Bullet Impact Value, tho ugh  no t given, 
would be abo ut equal to RDX (0). It s color is 
white.

Ila lei te (EDNA, Eth yle ned ini tramine): Halc- 
ite  is a new explosive th at  probably will not  be 
used alone, but  will be used in combination 
with  other  explosives. It is somewhat more pow
erfu l tha n TXT. Its  sen sit ivi ty is about the 
same a s Tetryl. It melt s a t 180 degrees C., but  
one rep ort  sta tes  th at  it may detona te in the 
man ner  of an ini tia ting explosive at th at  tem
perature or a lit tle  lower. If  loaded alone, it 
would be pressed . Its  ra te  of detonation is 
25,000 ft ./s ec . a t a density  of 1.5. I ts  Labora
tory Impact Value is  46. Its  Bulle t Impact  Value 
is not  available.

Nit roguan idin e: Nit roguanidine  is th e explo
sive incorpora ted in the  Nav y’s new double- 
based propellant powder, SPCG. I t is unusual in 
being a high explosive th at  is so cool in its 
reac tion  th at  it explodes wi tho ut Hash. It  is 
comparable in str en gth to TNT, and its  sensi
tiv ity  is of the  same orde r. It s ra te  of detona
tion is 24.400 f t./ se c. a t a den sity  o f 150.

Amatol: Amatol, a subs titute  for  TNT, is a 
mixtu re of ammonium ni tra te  and TN T; the  
percenta ge of ammonium ni tra te , depend ing 
upon the avai labil ity of TNT, has varied from 
40 %  to  80%. Its  power and brisance decrease  
with  the  increasing  perc enta ges  of  nit ra te,  and 
it s sen siti vity de cr ea se s a t 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 cas t, since i t is no t fluid enough 
to pour even when TNT is molten, and it there
fore must be loaded by ext rus ion . Amatol has 
a disa dvantage in that  it  is very  hygroscopic 
and the refore  is usually protected by a sealing 
pour  of pure  TNT.

The  velocity of detonation  of 50/50 is 19,700 
ft. /se c. a t a dens ity of 1.54. It s Laborato ry 
Impact Value is 93. Its  Bullet Impact Value is 
abo ut 100. Its  color is buff.

Composition B: Composition B is intended  
to  be used as a more powerfu l replacement fo r 
TN T in the  loading of some of the  large size 
G.P. bombs, and  in fra gm entat ion  bombs. It  
will be used whe re an explosive with more 
power and brisance is of tact ical a dva ntage and  
there is no objec tion to a slig ht increase of 
sensitiv ity.

Composition BI is a mix ture of 59% RDX, 
•10% TNT. and 1% wax. Composition B2 is a 
mixtu re of 60% RDX, 40% TNT. The TNT 
cu ts down the sen sitivity of the RDX to  a 
safe rang e and lowers the  melt ing point  to 81 
degrees C., allowing the material to be cas t- 
loaded.

Composition B might  be detonated a t low 
order by bulle t impact, bu t it  is almo st as in
sen sit ive  a s TNT in th is resp ect . It has an ex
trem ely  high shaped-charge efficiency. Its  ve 
locity  of detonation is 24,500 ft./ sec. a t a 
density  of 1.60. It s tota l ene rgy  of bla st in 
air is about 116% of th at  of TNT. Its  Labora
tory Impact Value is 79. Its  Bullet Impac t 
Value is 79. It s color is yeQow to brown.

Torpe x: Torpex is one of th e explosives de 
veloped during thi s war to be used mainly  in  
underwater  ordnance. The or iginal Torpex (To r
pex 1) was a mix ture of 45% RDX, 37% TNT , 
18% Aluminum powder (1% wax adde d). Tor
pex 2. which is now being used, is 42% RDX, 
40% TNT, 18% Aluminum powder (1% wax 
added) . It is used in mines, torpedo war heads, 
and depth bombs. Torpex is more sensit ive th an  
TNT : its  bullet impact and drop test sen sitivi
ties are of the same ord er as thos e of Te try l. 
It is quite s table  in stow age,  though  it produces 
gas, causing pressure in the case. It  is insens i
tive enough to stand all normal handling . It s 
mel ting  point  is low enough for it to be cas t- 
loa ded. Its  velocity of detonation is 24,000 f t ./  
sec. at a dens ity of 1.72. It  is 141% as power
ful as TNT. Its  Laboratory  Impact Value is 53. 
It s Bullet Impact Value is 48. I ts  color is sla te  
gray .

DBX (Dep th Bomb Explosive ): I)BX is an 
othe r aluminized RDX mix ture , and its name
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sug ges ts i ts  intended  use. It is 21 ' i  RDX. 21% 
Aluminum Ni tra te,  10% TNT. 18% Aluminum. 
It  was designed to replace Torpex. which it 
closely resembles in sen sitivity, str ength , bri- 
san ce,  and energy of shock in wate r, but  half 
of th e strategic  RDX in Torpex is replaced 
by Ammonium Nitr ate  in DBX. It  will prol> 
ably not be  used, as the present supply o f RDX 
see ms  adequate  to mee t the  demand.  DBX can 
lie cast,  though  its  m el ting ra ng e of 98-105 
deg ree s C. is about the upp er limit. It s velocity 
of detonation is 22,300 ft./ sec. a t a density of 
1.68. It is 143% as  powerfu l as TNT under  
wa ter . It s Labo ratory  Impact Value is no t given. 
Its  Bullet Impact Value is 51. Its  color is  gray.

IIBX: IIBX is a new mixtu re designed to 
replace Torpex in depth bombs. It has  been 
loaded in th e Fla t Nose Bomb AN-Mk 54 Mod 
1. IIBX is 40% RDX, 38% TNT, 17% Alumi
num  powder, 5% desensi tizer. Tests indicate  
th a t it will lie about 98% to 100% as powerful 
as  Torpex, th at  it will definitely be less sensi
tiv e than Torpex in both Laboratory Impact  
and  Bullet Impact,  th a t it will lie sl ight ly more 
sens itive in these resp ects  than  TNT, and that  
it will be abo ut the same order as Compo
sit ion  B.

A difficulty with Torpex and IIBX is that  
they  produce gas and build up pres sure  in the 
case dur ing  stowage. It In s been discovered 
th a t 0.5% by weight of calc.um chloride added 
to th e mix ture will absorb all the  mois ture and 
elim inat e the produc tion of gas. It has been 
recommended that  th is  perc entage  be added and 
th at  the resulting mixtu res  be designated Tor
pex 3 and IIBX 1.

Composition A: Composition A is a mixture 
of  91% RDX and 9% plas ticiz ing oil. The oil 
con tent is sufficient to desensitize the  mix ture  
and  lubr icate it enough to allow it to be pressed 
int o A.A. shells, which will probably be its 
princ ipal use. It is less sens itive tha n TNT 
in both  drop and bull et impact tes ts.  It  is 
appreciably more br isa nt  and powerful, as is 
indica ted by i ts velocity of detonation of 27,000 
ft ./s ec . at  a dens ity of 1.62. Its  Laborato ry 
Impac t Value is 105. Its  Bullet Impact  Value

is over 100. It s color may lie white or buff, 
depend ing upon th e color of the  oil.

Tc try tol : T etry tol is a mix ture  o f T etryl and 
TNT <70/30 is a  frequent  ratio .) It  is designed 
to obtain a  Tetryl boos ter that  may be cast. This 
mix ture  is sligh tly less powerfu l an d less sens i
tive than  Tetry l. It s par ticu lar  use is in burster 
tubes for  chemical bombs, in demolition blocks, 
and in cast  shaped charges . It cann ot be used 
where  the  loaded item is immersed in hot  ex 
plosive. as are the  auxil iary boosters in th e 
loading of Army bombs, because  it will be re- 
melted by the  hea t and separat ion will result. 
It  is approved for  use in all oth er  boosters.

Its  velocity of deto nation is 2-1,000 ft./ sec . 
at  a density  of 1.60. It s Laboratory  Impact  
Value is 45. It s Bul let Impact Value is 65. Its 
color is yellow.

Pentoli fc: Pentolit e is a  mix ture  o f TN T and 
PET N, usually 50/50 . Its  chief uses have been 
in small shell loading, in grenades , and in cast  
shaped charges. It  ha s a very  high shaped- 
charge efficiency. It  is not as stab le as  TNT 
in stowage, and separat ion of PETN may occur. 
Effo rts should be made to keep it cool. It s sen
sit ivi ty is such th at  it  cann ot be drilled , and 
the fuze cavit ies in shell s th at  must be drilled 
are poured with  90/10. It  is abo ut th e same 
sen sitivity  as Tet ryl  in drop  tes ts,  and more 
sensitive than Torpex to bulle t impact. Its 
brisance and power are  equivalent to Composi
tion B. At a dens ity of 1.65, its  ra te of deto na
tion is 21,000 ft. /se c. It s Laboratory Impact  
Value is 17. Its  Bullet Impact Value is 48.

Ednatol: Ednato l is a mixtu re of 57% EDNA 
and 43% TNT. designed to ease the  sho rtag e 
of RDX. In the  near fu tur e, it will be loaded 
as a subst itu te for Composition B in large G.P. 
bombs and frag menta tion  bombs. It  is some
what more powerful tha n TNT and comparab le 
in sens itivi ty. It becomes so ft enough to  pour  at 
80 degrees C. and it is, the refore , cast . It  is en
tire ly stable  in stow age. At a d ens ity of 1,60, it  
has  a velocity of d etonation  of 24,30(1 ft./ sec. it s  
Laboratory  Impact Value is not given. I ts Bullet 
Impact Value i s 83. It s color is yellow.
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general introductio n

PT X-1 : PTX-1  is a new te rnary explosive 
that  is undergoing  tests and may be adopted 
for  loading in shells, bombs, grenade s, mines, 
demolit ion blocks, and shaped charges . It  is a 
mix ture of 30% RDX, 50% Tetryl. and 20% 
TNT. This mixtu re gives a very  high explosive 
equal to  Composition B and Pentolite , and 
superio r t o Tct rytol and Ednntol.  It is less sen
sitive than  Tet rytol and more st ab le . Its  ve
locity of detonation is 24,200 ft./ sec. at a 
den sity  of 1.06. It s Lab ora tory  Impac t Value 
is 40 (es tim ate d).  It s Bullet Impact Value is 
not given . Its  color is yellow.

PT X-2 : PTX -2 is ano the r ter na ry  explosive 
mixtu re undergoing  study for possible future  
use. It cons ists of 43.2% RDX, 28% PETN, 
28.8% TNT. It is slightly  more  sens itive  in 
drop  and bullet  impact te sts tha n Composition 
B, but  a littl e less sens itive  tha n Pentoli te. 
It is more  br isa nt tha n any of the  binary  mix
tur es now used, which would include Compo
sitio n B, and is about 10% more effective than 
Tet ryl  as a  booster. It  may be used a s a  booster, 
as a main charge for  fragmentatio n ammuni
tion, and  as a shaped charge. It s melt ing point 
is such th at  it will be cast . It s velocity of deto
nation is 26,200 ft. /se c. at  a density  of 1.60. 
It s Lab oratory  Impact Value is 50 (es timated). 
It s Bullet Impact  Value is not  given. Its  color 
is yellow.

Composition C: Composition C-3 is th e only 
one of the Composition C series now in pro
duction. thou gh qua ntit ies of the oth ers  may 
be found in th e field. It  is 77% RDX, 3% Tet
ryl. 4% TNT, 1% Nitrocellulose, 5% MNT 
(Mononitrotoluol), 10% DNT (Din itrotoluo l). 
The last two, while the y are explosive*, arc 
oily liquids and plasticize the mix ture . The es
sentia ] difference between  Compostion C-3  and 
Composition C-2 is the sub stit ution of 3 % Te t
ryl for 3% RDX, which improves the  plastic 
qual ities . Composition C-l  was 88.3% RDX 
and 11.7% plasticizing  oil. The  changes have 
been made in o rde r to obtain a plastic composi
tion th a t would meet the require ments of an 
ideal explosive for  molded and shaped charges 
and that  would main tain its  plastic ity over  a

wide range of tem peratu re and not  exude oil.
Composition C-3 is abo ut 1.35 times as pow

erful as TNT. Its  velocity of deto nation is 26,- 
000 ft. /se c. at a dens ity 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 plas tic explosive being 
tes ted  for fu ture use. PE P- 3 is a mix ture  of 
86% PETN  and 14% plast icizin g oil. PE P- 2 
was 85% PETN and 15% oil, but it was a  l itt le 
too soft. PE P-3 is about 90% as  powerful and  
br isa nt as Composition C, but  its  stowage st a 
bili ty and plastic range are  much bet ter . It s 
sen sitivity  is about the same a s Composition C. 
thou gh it has  much less tendency to burn.

Pic rat  ol: Picratol is a mixtu re of 52% Ex 
plosive D and 48% TNT. It  is currently used 
in the  2000-lb. S.A.P. Bomb M103 and  is under  
cons idera tion f or  appliance in othe r Army A.P.’s 
and S.A .P/ s. Picrato l's stab ility is abo ut equal 
to th ut  of Explosive D and TNT. It has a 
ra te of detonation of 22,875 ft ./s ec . at a normal 
loading dens ity of 1.625. Brisancc tes ts, peak 
press ure  tes ts, and impulse tests  indica te th at  
Pic ratol’s des tructiv e force is some what less  
tha n th at  of TNT, bu t gr ea te r tha n th at  of 
Explosive D.

Cyclotol 70/30:  Cyclotol 70/30,  a mix ture  of 
70% RDX and 30% TNT, closely resem bles 
Composition B except for  the altered propor 
tion s of th e components, and is designed as  
a replacement for  Pentolite . It will not, how
ever , have Pentolit e’s res ista nce  to flame. 
Though results  of tea ts are  not  available, Cyclo
tol may be anticipa ted to be more sensitiv e 
tha n Composition 15. bu t considerably  less than  
Pento lite.

Tri to nal : Tr ito na l is composed of 80% TN T 
and 20% Aluminum powder and is contem
plat ed  fo r use  in some 4000-lb. Light-Case 
Bombs AN-M56, in the  JB -2 , and in se ver al  
G.P. bomb s (Army 500- and 1000-lb. G.P.’s) , 
wh ere  maximum blast  effect is desired. Trit ona l 
is cas t, segregat ion of the  aluminum being pre
vented by a pellet loading technique. The  Labo
ra tory  Impact Value is 89; Bullet Impact Value 
is 64; and velocity of detonation is 18,000 f t ./  
sec. a t a density  of 1.70.
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Mercury Fulmin ate : Mercury Fulm inate  is 
an ini tia ting explosive th at  may be used as 
ei ther  a  p rim er or a-detonator. It may be de to
na ted  by flame, fric tion , or  percuss ion, and 
in tu rn  deton ate a booster ; or  it  may be mixed 
wi th othe r materials to form  a prim er compo
sit ion  and used to igni te a propellent charge.  
Its  melt ing point is much too high for  it to 
be cas t, and it is loaded by being pressed into 
caps. It has  one d isad van tage for  mi lita ry use 
in th a t it will decompose in s towage at tropical  
tem perature s and at  the  end of abo ut three 
ye ar s may be rendered useless. Compared to 
hig h explos ives, it  has lower power and brisance, 
a fact  which is indicated by it s velocity of deto
nat ion of 16,500 ft./ sec. at  a dens ity of 4.00. 
It s Laboratory  Impact Value is 8. Its  color 
is light yellow.

I>ead Azide: Lead Azide may  be used where 
a detonatio n is caused from flame, but Mercury 
Fulminate  i s generally pre fer red  where  t he  cap 
is to be se t off by a firing pin. It  does have

a dis tinct advantage  ove r Mercury Fulminate  
in being completely stable  in stowage at  ele
vated tem peratur es. It s rat e of detonation is o f 
the  same order as Fulminate , 17,500 ft./ sec. 
at  a  density  of  4.00. It s Laboratory Impact 
Value is 19. I ts  color is w hite.

DDNP: This is a n in itiati ng  explosive which 
has  been used for some time in commercial 
detona ting  caps and is now being used to some 
extent  in mili tary types. It is more insens itive 
to shock tha n Mercury Fulminate and Lead 
Azide, though it may be detonated by a sha rp 
blow. It will, therefore , probably be used only 
where  it will be set  off electrically  or by min er’s 
safety  fuse. It has  an  adva ntag e in being more 
powerful than oth er ini tia ting explosives and 
being comparable in str ength to Tet ryl.  If un
confined, flame will cause i t to flash bu t will not 
deto nate  it. This,  combined w ith it s insensi tivity 
to shock, makes it much more safe  to handle.
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PROJECTILES, PROPELLANTS. AN D PROJECTILE FUZES 

Chapter I —  PROJECTILES

Section I — INTRODUCTION

Existing types
The following types  of projectiles  may be 

encountered .it activ ities  in the  U.S. Naval 
Service :

Armor-Piercing: These projectiles  are  de
signed to pen etrate  an  equal calibe r of Class A 
arm or plate, according to te st  practice. The 
cha racteri stic s:

Over-a ll color ........................................Black
Sizes..................... 3", 6", 7",  8", 12", 14" 16"
Explosive  filling........................... Explosive D
Load f a c to r...............................1.5% to 2.7%
Fuz ing ........Base detonating  or base ignition
Since it is desirable to keep the  cen ter of 

gravity  of a  projectile to the rear  of (or in the 
immedia te vicinity  of) the  cen ter  of the  form, 
and as  a relatively long ogive is conducive to 
long range,  it  h as been advantageous to adopt 
ligh t nose pieces or false ogivals termed wind
shields. The windshield is made of eit her forged 
mild steel, steel stamping, or aluminum. It has 
no special strength  other tha n to preven t de
stru ction du ring 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 sk irt  o f the  cap into 
notches  cu t into the  ogive of the body and by 
soldering the cap to the body with a special 
solder of low melt ing |»oint. 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 act s 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 penetra te 
the hard face, main taining the suppoi t until 
they are  well into the  plate. In addition, the  
characteri stica lly blunt outline of  th e cap serves 
to increase the  effective angle of obliquity at  
which the projectile may h it and -still pene trate .

The body is of high-quality alloy steel, care
fully forged and hea t-tre ated , since it  is the 
par t which does the  actual penetration. Be
tween the  forward bourrelet  and the rotatin g 
band or rea r bourre let, the  diam eter of the  
body is slightly reduced in orde r to provide a 
general clearance from t he bore of the gun. The 
bourrelet  is the  bearing surface of the  projec
tile and rides on the  lands of  the  rifle. This 
bear ing 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 
stan dard practice  to provide a iear  bo urre let o r 
bourrelets in addition to the forward bourre let. 
Rear bourrelet  or bourre lets will be j us t before 
and behind the rota ting  band, providing  bett er 
supp ort in the  gun and dur ing the  moment of 
ejection at the  muzzle.

The rot ating  band has three primary func
tions: to seal the  bore, to position and center 
the  rea r end of t he projectile , and to rota te the 
projectile . A secondary funct ion is to hold the 
projectile in place dur ing loading and elevat ing 
for firing. The rota ting  band is made of com
mercially pure copper, or of cupro-nickel alloy
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containing 2.5% nickel, or in some cases a gild
ing metal consist ing of 90% copper, 10% zinc. 
As a  general rule, ro tat ing bands ar e abou t one- 
th ird caliber in width.

Th e base plug closes off the explosive cavity 
and  holds th e base fuze  or  base  fuze adap ter. 
Both  the base  plug and  the base  fuze adap ter, 
if used, a re sealed in place with ft gas seal ring 
sim ila r to th a t used on the b ase fuze.

Th e base fuze  is inserte d throug h th e base 
plug or base fuze ada pte r and  is designed to 
deton ate  th e projectil e a ft er  pene tration . Aft er 
inse rtion , it is closed with  a gas check ring of 
copper  and lead put in unde r hydraulic p ressu re 
to prevent th e propelling gases from affecting 
the  explosive filling.

Armor-piercing project iles  and common proj 
ect iles  having a windshield may carry  a spot 
tin g dye which colors the  wa ter  on impact in 
orde r th at  observer s may spot the  fall of shot. 
The  spo ttin g dye in powder form is placed 
in th e windshield before it is screwed on to 
the  nose of  th e p rojec tile. Wa ter forces through 
the inlet holes covered by copper Covers, dis
solves the dye . and fo rces it  out  th e ou tlet  holes.

Special Common: The  term  “Special Com
mon” is not an  official design ation of the  Bureau 
of Ordnance, which places th is and all other 
typ es  of Common project iles  in a single class. 
The  “Special Common” term,  however, is  widely 
employed by ordnance act ivi ties  to describe 
tho se Common project iles  which are equipped 
with both windsh ields and  hoods for windshield 
attach me nt.

These proje ctile s are  designed to penetra te 
approximately  one- third  to one-half the ir cali- 
ber of armor. These project iles  diffe r from 
Arm or-Piercing project iles  in th at  they  do not 
have an armor-p ierc ing cap and  have a larg er 
explosive cavi ty. Ch ara cte ris tics:

Over-all co lo r.................................. Sla te gray
Siz es......................................4*, 5**, 6", and 8"
Explosive filling............................Explosive D
Loading factor ........................ 2.1% to 3.99%
Fuzi ng ....................................Base detona ting

Common: These project iles  are designed to 
pene tra te approximately  one- third  thei r cali
ber  of a rmor.  They differ from  Armor-Piercing

and Special Common proje ctile s in th at  they 
have no cap or hood;  the windshield thread s 
dire ctly  to the  body. Also, the explosive cavity 
is  slightly  la rger . C har act eri stic s:

Over-all color ................................. Sla te g ray
Sizes........................................... 5", 6", and 8'*
Explosive fil lin g. ..........................Explosive  I)
Load factor ............................... 4.4% to 5.4%
Fuzi ng.................................... Base de tonatin g
Old typ es:  In addi tion to these Special Com

mon and Common project iles  descr ibed above, 
certa in types of old Common project iles  are  
still in use in the  Naval service. These pro jec
tiles  have nei the r cap nor windshield , are col
ored slat e over all;  are loaded with  Explosive 
D o r black pow der/TNT mixture . In the  la tte r 
case, the y are  fuzed with a base  ignition fuze. 
This la tte r type is found in the  1-, 3-, and 
6-pounder proje ctile s and  in the  3-, 1-, and 
5-inch sizes.

High-Capacity : These proje ctile s are  de
signed to have a minimum wall thickness, and 
the largest explosive cavity consistent  with  the 
force of set-back. They ar e assembled, gen er
ally, with  no-delay base fuzes, tra cers,  steel 
nose plugs,  and auxilia ry detona ting  fuzes. The 
steel nose plug may be removed and a point  
detona ting o r nose time fuze sub stit ute d. These 
proje ctile s are used for  shore  bombardment, 
for an tia irc raf t guns , and  for use again st ligh t 
ships an d surface  cra ft.  The  3-inch High-Capac
ity  has no base fuze. Characte rist ics :

Over-all co lo r.................... .....................Green
Sizes.............. 3”, 4”, 5”, 6", 8”, 12”, 14”, 16”
Explosive filling.......... Explosive I) except th e

3”, which is TNT loaded
Load factor .............................. 7.0% to 12.6%
Fuzin g.......... Only var iat ion  from the  no-de

lay base fuzes is th e Base Deto
nat ing  Fuze Mk 48, w ith a 0.01- 
second delay, cur ren tly being 
assembled in 8” throug h 16” 
H.C. proje ctile s for bombard
men t. In the  12”, 14”, and 16” 
H.C. projec tile, the re is a TNT 
booster  beneath  the  auxi liary  
det onating fuze, requ iring  an 
addi tional adap ter  ring
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An tia irc raf t Common: These projecti les are 
similar in cons truct ion (o H.C. projectiles , ex
cept th at  a nose time or  V.T. fuze is always 
assembled. It can be used for an tia irc raft lire 
or, with  the  time  fuze set  on safe,  used for 
bombardment. Ch ara cte ris tic s:

Over-all co lo r......................................... Green
S iz es............................................... 5-inch only
Explosive  fil lin g.. . .Explosive D or Compo

sition  A
Load fac to r...............................................
Fuzin g.......... Nose time or  V.T. fuze. Auxili

ary  detona ting  fuze. No-delay 
base detona ting  fuze

An tia irc raft:  These projecti les vary  from 
An tia irc raft Common in th at  no base detonat
ing fuze is used. Characterist ics:

Over-all co lo r......................................... Green
S iz es............................................... 3-inch only
Explosive filling....... Composition A or TNT
Load fa ct or ..............................................5.7%
F u z in g ..................... Nose time fuze, auxili

ary d entona ting fuze

Illumin ating: The se projecti les are  fo r illu
min atin g targets  by a para chute flare. Charac
ter ist ics :

Over-all color ..................L ight blue w ith two
white sta rs

S iz es................................... 3",  4 ", 5",  and 6"
Explosive filling ........Black powder expelling

charge
Fuzi ng ..............................Nose time  fuze only
The illum inating projectile is a thin  case with 

a very  small expelling charge ju st  behind  the  
fuze an d an  in ter ior  assembly of a star  or  candle 
with a parach ute  and a very ligh tly held base 
plug. Explosion of the  expelling charge forces 
out the  base and the  inte rior assembly.

When t he  nose time fuze functions , it ignit es 
the  black powder expelling charge, which in 
tur n ignit es the  star  or candle. The st ar  or 
ca ndle  is  a st ee l co n ta in er in which is packed 
under heavy pressure an illum inat ing com
pound. The closed end of the  st ar  c onta iner  is 
atta che d to the  strand  wires  of a parachute. 
The parach ute  is carefu lly folded, and. with its 
strand  wires, is rolled so t ha t upon expulsion it

opens, the reby suspending the  candle or star . 
Because of the  high velocity at  which the  pro
jectile  is traveling when eject ion takes place, 
it is necessary  to slow down the  sta r-p ara chute  
assem bly lie fore  the  par ach ute  becomes fully 
open. Thi s is done by a cente r wire, one end 
of which secu res the  cen ter  of the  parach ute  
neare r to the  star  than  when the  parach ute  is 
in full release and causes the par ach ute  to spill 
air , thereby  prev enting too grea t an init ial 
str ain on the  parachute. Af ter  the  st ar  has  
burned for  a few seconds, the  end o f t he  ce nte r 
wire is released from its  point of att achm ent 
in the  s ta r can. Thi s permit s the  parachute to 
open fully.

Window: Window projectiles are designed 
to be fired from naval vessels  t o dis rup t enemy 
rad ar  opera tions.  The proj ecti le may be used 
to provide a false  screen  behind which our 
shi ps may maneuver or approach undetected, or 
to provide a false ta rget  for  enemy radar. The  
projecti le itse lf consis ts of an illuminatin g pro
jectile  body fitted with a nose time fuze and 
an expelling cha rge  of black powder. Tgnition 
of  the  expelling charge by the  fuze discharges 
a payload of foil s trip s which form a reflecting 
cloud for  radar beams. Characte rist ics :

Over-all co lo r................................. Aluminum
S iz es............................................... 5-inch only
Fill in g.............. Foil str ips and black powder

expelling charge
Fuzi ng......................................Nose time fuze

Whi te Phosphorus (Sm oke ): Smoke projec
tile s are  designed for  shore bombardment pur
poses to produce 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 maneuve r undetected. The projec tile con
sis ts of an illuminatin g projectile  body, fitted 
with  a nose time  fuze or poin t deto nating fuze 
and a black powder expell ing charge. The igni
tion of th e expel ling charge by a fuze disc harges 
a numb er of white phosphorus  filled stee l tubes 
which ignit e on conta ct with  the  air. Charac
ter ist ics :

Over-all colo r................................... Blue gray
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S iz es............................................... 5-inch only
Fi llin g..............W hite phosphorus and black

powder expelling  charge
Fu zing .. .Nose  Time o r point detona ting  fuze

V.T.-fuzed projectiles: These  projectiles  are  
special ly cavitized to receive the  long-stemmed 
V.T. fuzes. They contain no tr acer or nose fuze 
adapter, and no base fuzes  ar e used except with 
the  6"/47 H.C. Projectile Mk 34. In all others,  
the  base is scaled with a gas-checked base fuze 
hole plug. Ot her th an V.T. type  nose fuzes may 
not be employed in thes e projectiles. New V.T. 
fuzed projectiles  are  being filled with Compo
sitio n A. Cha racteri stic s:

(wi th “V.T.-fuzed proj ecti les” )
Color........... Depending on type of projectile

that is V.T.-fuzed. But on all 
new projec tiles  the  let ter s V.T. 
are painted on the  band show
ing t he  explosive filler

Sizes................................................... 3”. 5*, 6“
Fil ling ............Composition A is being loaded

in the new V’.T.-fuzed pro
jectiles

Ta rge t project iles : These  projectiles are  in
expensive  productions, with ballist ic tr ai ts  simi
lar  to  the A.P. projectiles  of  th eir  caliber. They 
are unfuzed and conta in no explosive. On some 
types , a dyd is loaded into  the windshield, which 
on impact with the  wa ter  is funneled out and 
spread through the water splash, thu s dist in
guish ing the  origin of the  salvo.

Over-a ll c o lo r............................................ Red
Sizes..........................6”, 8", 12”, 14”, and 16”

Gas : The same  type o f p rojec tile th at  is used 
for  the  smoke round may be loaded with gas  
fo r chemical warfa re.

Limited-use type s: These  are  summarized 
in column 2 of th is page.

F ield and bombardment: These  projec
tile s were  designed for field use or  shore  bom
ba rdmen t They ca rry  point detonatin g fuzes.

Shrapn el: Shra pnel  projecti les contain  
steel  balls which are expelled from a shrapnel 
case by means of a smal l charge of explosive, 
the  case remaining intac t. These  pro jecti les a re 
obsolescent.

Flat NOSE: Flat nose projectiles  are  for  
use aga ins t subm arines, and are  designed to 
prevent ricocheting on wa ter  impact. These 
projectiles  are  obsolescent.

Tracer: These  are  special projectiles  de
signed solely to leave a visible trac e in the 
daytime. They do not have  burst ing  charges. 
These are  obsolescent.

Proof shot : These  are  special  projecti les 
designed not to ricochet on wa ter  impact and 
are for use in proving-ground work. It is not 
contemplated th at  more of these projectiles  
will be procured when the  pre sen t stocks are  
exhausted.

“Pounder” : These  are fo r Coast Guard 
guns.

Minor ca lib er projectiles  
20-mm amm uniti on: Two types of 20-mm

weapons are  at  present in service  use in the  
Navy: the  Oerlikon an tia irc raft gun and the  
llispano-Suiza ai rc ra ft gun. These  types dif 
fer widely in construction  and func tioning;  and 
ft is emphasized th at  the  ammunition,  though 
somewhat similar in external appearance, is 
not interchangeable.

Ammunition for Oerlikon cun : The Ocr- 
likon gun  and its ammunition a re o f naval m an
ufacture and design. The amm unit ion may be 
dist inguished from  that  designed for the  His- 
pano-Suiza gun by the  reduced diam eter  o f the 
ex tracto r lip a t the  base of the car tridge case. 
For identification of individual types of rounds, 
the body of the  projecti le is painted a d istinc
tiv e color, as  follows:

Type
H.E. Mk 3 ..  
H.E . M k3 ..  
H.E.-I.  Mk 3 
H.E.- I. Mk 3

Filling Color
T c tr y l......................................... White
Pentolite .....................................Yellow
Tetryl and incendiary mix ........ Reel
Pen tolit e and ince ndia ry mix. ..  Light pink
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Type
•H .E .-T . Mks 4 and 7 ..................
•H .E .-T . Mks4 and 7 ..................

A. P.-T .Mk  9 ..............................
B. L. and P. Mk 3 ........................
B.L. and T. Mk 7 ......................
Drill  ..........................................
H .E .-I .-T . • •• ••• ••• •«•« .■•»»

Filling
Tetry l and tr ac er ........................
Pen toli te and t ra ce r....................
Tracer ........................................
Iner t lo ad ed ................................
Ine rt load and t ra cer..................
Empty ........................................

Color 
Ligh t g ray  
Blue 
Black
Dark green
Dark green with yellow str ipe 
Seal b rown 
Bright g reen

•W hen the  proje cti le is  assembled with “ Dark Ignit ion ” tracer*, a tt- inc h brig ht red band wi ll be  painted 
around i t midway betwee n tho b ourrele t and the rotating band.

The Mark and Mod. ma nufac tur er' s init ials  
or  symbol, and lot n umber a rc  stamped around 
the  body o f the project ile.

Abbr eviations  in  Mino r Calibers

H .E .— High Explosive 
I. — Incendiary 

T. — Tra cer
B.L. — Blind Loaded 

P. — Plugged
S.D. — Self Dest ruct ive 
D .I. — Dark Ignition

Ammunitio n tor Hispano-Suiza gu n: 
Thi s gun and its amm uniti on ar e Army-de

signe d bu t have been adop ted as  Nava l equip 
men t with the  inst alla tion  of .th e gun on Naval  
planes. The  ammunition is distinguished  from 
th at  designed for  the  Oer llkon gun by the  ex
trac to r lip on the  base of  t he  cart ridge, which 
is the  same diam eter  as  the  res t of the case. 
Two scrie s of ammunition for th is gun arc  in 
use. The “Old Ser ies” consi sts of unmatched 
rounds,  some a dap ted from Bri tish  prototypes, 
others  designed by the  Arm y. The “New Se
rie s” is a set  of ballis tically matched rounds 
designed by the Army to supersede those of t he 
“Old Ser ies” . For identif ication  of specific 
rounds, the  projecti le body i s pain ted a specific 
color, as follows :

Type
H.E.- I. Mk 1

Series F illing
.Old ................Tetryl and Ince ndia ry mix

A.P.-T. M75 ..........................Old ................Tra cer  and ine rt load

Ball. Mk 1.............................. Old
Dummy D ri ll .........................Old
H.E .-I. M 97 .......................... New

In er t loaded ....................
Empty ...........................
Tetryl and incen diary  mix

Incendiary, M96.....................New

A.P.-T.  M 95 .......................... New

Prac tice,  M 99 ........................ New

.............Incendiary mix

.............Tracer ...........

.............. Empty ............

Color 
Body-red 
Bourrelet-yellow 
Fuze-brass  
Marking in black 
Black over all 
Marking in w hite 
Black over all 
Zine coated 
Body-red 
Bourrelet-yellow 
Fuz e-b rass 
Marking in black 
Body-blue gray  
Nose- ligh t blue 
Marking in black 
Black over all 
Marking in w hite 
Black over all 
Marking in w hite

CONFIDENTIAL 11



U. S. EXPLOSIVE ORD NA NC E OP 1664

l. l'* /7 5 amm unit ion:  The body of these  pro
ject iles,  now obsolete item s, were unpainted 
except fo r two dot s below the  fuze, indicat
ing  as follows:

Explosive D — Yellow dot 
Tracer  — Red dot

A newer color ma rking  was proposed for the 
1.1-inch ammunition. Some projectiles  may 1m? 
found  p ainted as shown in column 2:

Type

H.E .-T . 
H.E .-T./S.D. 
B.L. and P. 
B.L. and T.

Color

Light  gra y with  white band 
Dark green with  white band 
Red over all
Red over  all with white band

10-mm amm uniti on: These  projecti les are  
identified by distinctively colored bodies, as  
follows:

T ype Body Band T ip Remarks

A.I’.......................................... ..  Black . . . . . . Black . . . . .  .P lug in t rac er
A.P .-T ..................................... ..  Black . . . . . .  White  .. ........ Black . . .
H.E. -P.................................... . .Green . . . ..  . Green . . . . .  .Plug  in base
H.E .-T ./S .D........................... . .  Green . . . . . .  White  .. ........ Green . . .
H.K./S.D................................. ..  Green . . . .. .B la ck  .. ........ Green . . . . . .  .Dark  tr ace r
H F -I. -T ./S .D ....................... . .Green . . . .. . White .. ........ R e d .........
II .E .- I. -P ............................... . .Green . . . . . .  Red . . . . ........R ed .......... ..  . .Plug  in base
H E -I ./ S .D ............................ . .Green .. . .. . Black .. ........ R e d ......... . . .  .Dark tracer
IL E. -I. -T ................................ . .Green .. . ..  . White  .. ........ R e d ......... . . .  .S.D. relay not loaded

with
Black
Band

B.L. and T............................. .. R e d ........ .. .W hit e  .. ........R e d .......... . . .  .Dummy fuze
B.L. and P............................. . .R e d ........ . . . .  Red . . . . ........ R e d ......... , . , .Dummy fuze and plug

in base
H.E.-L-T................................ . .Green . .. . . .  Whi te .. ........R e d .......... . . . .Dark ignition tra ce r
(D .D-S.D .

The tra cer composition is eit he r a red burn 
ing  mix ture  in th e tra cer — “T” rounds — or a 
non-luminous burning compound in the  “Self 
Destru ctiv e” rounds.

“D ark"  and "Dark  Ignition Tracer” : To elimi
na te  the  blinding effect on 40-mm and 20-mm 
gunne rs from tra ce r fire at  nig ht and also to 
make  the  origin  of tra ce r fire less distinct, 
these tracer s were developed toward the  close 
of the war. The dark ignition  trac er is invisible 
unti l the  projec tile is 100 to 100 yards from 
th e gun’s muzzle, and then it is visible for the  
re st  of its  time o f flight.  Details of th ese  tra cer s 
arc described with th ei r appropriate projectile 
and  t rac er housing.

Description of explosive payloads
Cha racteris tics  of the  high explosive fillers 

follow:
Composition A. Thi s is the  newest service  

explosive load. It ha s a  damage-power fac tor  of 
gain  over  Explosive D in the  5-inch A.A. pro
ject ile of 1.6 to 2.0, thu s greatly  increasing  
the force o f t he  burs t. A mixtu re o f 91% RDX 
and 9% wax, Composition A is press-loaded 
into projectiles. It  is a stable, non-hydroscopic 
explosive with an ignition tem perature of 200° 
C. Continued exposure to temperatur e of 135° 
F or higher  may cause some exuda tion of the  
wax, but thi s exu date is not explosive. Com
pared to Explosive D. thi s tiller has  abou t

12 OONFtO ENTlAL
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the same impact sensit ivi ty,  but  is more sensi
tive to mass detonation and armor-piercing 
ign ition.

Explosive D (Ammonium Picra te): Exp lo
sive I)  is the standard main charge fo r armor 
pierc ing-projectiles and all other Navy pro
jectiles over s-inch caliber. Whi le i ts  power and 
brisance are s light ly in fe rio r to TNT, it  is much 
more insensitive to shock and will  stand impact 
on arm or plate without being deflagrated. Its  
me ltin g point is too h igh fo r it  is to be melted 
and cast; it  is loaded by being pressed into 
cases by a hydrolic  ram. I t  reacts wi th metals 
to form extremely sensitive compounds. This 
is counteracted by covering the inter ior  o f the 
projectiles  wi th  acid-proof lacquer.

TN T (T rin itrotoluo l) is the fill er  in 8-inch 
H.C. and A.A. and 10-mm A.A . projectiles. A 
powerfu l, brisant  explosive, it  is easy to load 
by casting, since its  melt ing point is 80.2° C. 
I t  is stable under prac tica lly all stowage con
ditions and should stand even bullet impact 
when cast.

Te try l (T rin itropheny lmethy lni tra mine ): Tet
ry l, because of its  combination of  high power, 
brisance, and sensitiv ity,  has been tried  fo r 
main charge loads in small  caliber projectiles 
but has proved too sensit ive to withstand the 
set-back in all but 20-mm. The melt ing point 
of  T et ry l. 180° C, is too high to a llow it  to be 
melted and cast. I t  is loaded by being mixed 
with  small quantit ies of  graphite or  stearic 
acid, which serve to lubr icate  it  whi le it  is be
ing pressed into pellets. Te try l is quite safe 
to handle and is extremely  stable in stowage. 
Exposed or  loose te tryl  should not be handled, 
as it  may cause de rmatitis .

I’entol ite : Pento lite is a mixtu re of TN T 
and PETN, usually 50/50.  (PETN is sim ila r 
in characteristics to RDX. Its  color is whi te.)  
I t  is not as stable as TNT in stowage, and sepa
ration of  PETN may occur. Ef for ts should be 
made to keep it  cool. I t  is about the same sen
s it iv ity  as te tryl  in drop tests, and more sensi
tive  than Torpex to bullet impact . This  explo
sive fille r is now used only in 20-mm loads.

Qualit ies of  High  Explosive Killers

"A ” "D ” TN T Tetryl Pen to lit e

Velocity of  detonation 
at density factor

27,000 f.s. 
a t 1.62

21,300 f.s. 
at  1.48

22,300 f.s. 
at 1.55

21,100 f.s. 
at  1.55

24,000 f.s. 
at 1.65

Laboratory  impact 
value

105 99 100 45 47

Bullet impact 
value

100 + 100+ 100 61 48

Color White 
or  buf f

Yellow  
or  orange

Straw Ligh t yel 
low-gray

Sand

wi th  graph
ite

Black Powder: Not a brisan t explosive, bbek 
powder is mixed wi th  TN T in the 5-inch, G-inch. 
and 8-inch common projectiles and in the 
“ pounder" rounds. I t is. also the expelling charge

in illuminating , W.P., And "window" loads. Sen

sitive to frict ion , black powder varies in color 

from brown to black.

CONFIDENTIAL 13
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Inert-Fillers
Blind lauded  and Plugged  (B.L. & P .) : A 

projectile may be loaded with sand or other 
inert  mate rial and sealed with a solid base 
plug, or the tracer hole (fuze hole) in a Im e 
plug may be blanked off.

Blind Loaded and Tr ace r (ILL. & T.):  These 
projectiles have an iner t load, bu t a tracer is 
inserted in the fuze hole of the base plug.

Wh ite 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 sub ject of "Chemical Filler 
Markings” on pages 15 and 16.

Color  and markings of  now pro jec tile s 3-inch 
and larger

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

Explosive indicator
Yel lo w .........................................Explosive L»
G re y ...........................................Black Powder
G re en ........................................................ TNT
One-half grey and one-half green band

TNT and  Black Powder mix
Red ......................... Ine rt materia l or empty
B lu e ........................................ Composition A

Time fuze str ipe : Projectiles  having  a nose 
time fuze shall have a ^.-inch white strip e 
painted  longitudinally from the stat ionary  lug 
on th e fuze two inches af t.

Body color
Black ........................................................ A.P.
Slate g re y ........................................ Common
G re en ................AA.. H.C., and A.A. Common
Lig ht blue with two wh ite s ta rs . Illuminating
Alum inu m........................................ Window
W h it e ...............................................Schrapnel
Ocean grey ............Smoke, Gas, or Incendiary
Red .................................Tar get  ammuni tion

V.T. Fuzed: The  l ett ers “V.T.’’ %-inch high 
are stenciled ju st  before  the  rear  edge of the 
paint  indicat ing the bu rst er charge.

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

Spott ing band: The  color indicates the  color 
of  t he spott ing charge.

•‘Window” mark: This consist s of a one-inch 
high “W” on each side, L80a apa rt, ju st abaf t 
the forward  bourrclct.

Stencilling on body: The  following inform a
tion  is stencilled between the rotating band 
and the forward bourrelot on new projec tiles:

Ammunition lot number
Caliber and type of projectile
Mark and Mod o f project ile
Type nose fuze (wh ether M.T.F., P.D.F., 

V.T.F., Mk 32 and sim ilar types, o r Dummy 
Nose Plug) — Mark and Mod of fuze — Lot 
number of fuze (fo r Mk 32 and similar 
types  only)

Mark and Mod of auxili ary deto nating fuze 
Mark and Mod of base detonating  fuze 
Mark and Mod of  tr acer — Color of T race r 
Mark and Mod of guns in which project ile can

be used
Mark and Mod of “Window” load
Stamped on rota ting  band
Mark and Mod of projectile
Size and type of  projectile
Lot number and yea r of specification
Inspector’s seal and initi als
Sometimes the  manufacturer’s name is in

cluded here.

Stamped on base or on base plug 
Mark and Mod, size, and type of project ile 
Lot number, year  of specification 
Inspec tor’s seal and initial
Manufacturer’s name
The seria l number of  t he  project ile will also 

be stamped on the  base plug on th e side of the 
body, and on th e windshield if present.
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INTRODUCTION  TO  PROJECTILES

TIME FU ZE  S T R lP E - 
1/4" X 2"  W HIT E, AFT  
FRO M ST AT IO NAR Y 
LUG

WHITE  BA ND  I” WIDE 
4  DOTS SHOW COLOR 
OF TR AC E

NO SE  FU ZE  UN PA IN TE D  
IF PR ES EN T

FOR  WINDO W LO AD S,  
TW O "W ‘S" 180° 
AP AR T

BODY PA IN TE D TO  
SHOW  TYPE OF  
PR OJE CT ILE

FOR  STAM PING  ON  
ROTATIN G BA ND " 
SE E NOTE 6

TH IS  SECT ION OF BODY 
UNPAINT ED ON FIXE D 
GUN PROJEC TIL ES

EXPLOSIVE IND ICA TOR 
I CALIBER  WIOE

FOR V T-F UZED ROUNDS, 
TWO  LA BE LS  180* 
AP AR T

SP OTTIN G DYE COLOR 
I" WIDE

FORWARD BOURRELET 
UN PA INT ED

COLOR FOR  CH EMICA L 
FIL LE R IF PRESENT- 
SE E NOTE 9

FOR ST EN CILLING ON  
TH IS  SE CT ION OF 
BODY-S EE NOTE  5

AFT ER  BOURRELE T  
UN PA INTE D IF PRES
ENT

RO TATIN G BA ND  
UN PA IN TE D

Figure  1. Qatar  and Marking of Projecti le*  (3 -in eh  end larg er )

Ch em ical  F il le r Mar kings
Two green bands >/2 -inch  apart  —  Pe rs istent

ca su al ty  gas
One green band —  Non-pe rs is tent  casualty 

gas

One red band  —  Har as sing  ga s
One yel low  band —  Sm oke

On e purple band —  Ince nd iary

Also, on projec tiles  hav in g a che mic al fil ler,
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the re  is stencilled the type of chemical, such as 
SMOKE, INCENDIARY, or GAS, and the  sym
bol or  lett er designat ing the  par ticu lar filler 
as below:

Per sist en t Casu alty Gas

M u sta rd .........................................................H.
Puri fied  m ust ar d .......................................H.D.
Mu stard and  Lew isite............................... H.L.
Eth yld ichlora rsin e ................................... E.D.
Chlo ropic rin ...............................................P.S.
Diphosgene ................................................D.P.
Lew isite  .........................................................L.

Non-P er sis tent  Casu alt y Gas

Phosgene ....................................................C.G.
C hlo rine.................................................   CL
Hydrocyanic acid .....................................A.C.

Harassing Gas

Ch lorace top hen one................................... C.W.
Chloracetophenone solut ion ...................C.N.S.

Chloracetophenone tra in ing solution. .C.N.B.
Bromobenzylcyanide .............................B.B.C.
A dam si te ...................................................D.M.
Diph enylch lor arsin e............................. .‘.D.A.
Diphenylcyanarsine  .................................D.C.

Smo ke

White phosphorus ...................................W.P.
Tit ani um  T et ra ch lo ride ...........................F.M.
Sulfur trioxide plus

chlorosulfonic a c id .................................F.S.
Hexa chlorethan e ty pe mix tu re .................H.C.
Plast icized white phosp horus .............P.W.P.

I ncend iary

Therm ite .................................................. T.H.
Thickened gasoline (N ap alm ).................N .P.
Thickened gasoline  (Isobuty l

Methylm ethacrylate)  ..................  .I.M.
Incendiary  m ix tu re ...................................P.T.

NOTES

*  MAY BE U 5E 0.8 U TV K B -< .fS  PREFERRED ASSEMBLY

• *  BEWG REPLACED BY FUZE

MAY BE 8 P . LOAOEO FOR  TARGET

*  OISCOM TIHUCO FEBRUARY I 9 * «

Figure 2. 3” /2 3 Case Gun (Ammunition)
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CARTRIDGE CASE
Pfi lME R

I

wKw-oai

NOTES

UK 5 - 0 ^ , 0 3  
UK 7 
MK 9

•  8E«<5 REPLACEO 0 *  FUZE UK 54

•  •  MAY BE  B.R LOAOEO FO R TARGET

*  oiscontinueo

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

FUZES
m O

U TF UK 2 2 ,ALL 
M TF UK 51, ALL

• A O F  UK 17, ALL 
» AO F U K 4 6 - 0

AOF * M - 0
■ o

POF. MK 5 0 - 2 0 3

VTF AU 4 3 -1 2  
VT F k *  5 6 , ALL

A O F  UK  4  4 - 0 0 1

OOF M 6 6 A I (ARMY |YrtTM INTEGRAL TRACER

FEBRU ARY 19 46

FEBRUARY 1946

Figure 4. 4” /SO Case Gun (Ammunition)
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U.S. EXPLOSIVE ORD NA NC E OP 1664

PW MER CARTRDGE CASE
E f c e o e a f l - L T  |  |

MX IS —ALL _ J  L _  « * *M C O S O » 2

NOTES

• BEMG REPLACCO BY F U Z E * *  54

USCO WITH FUZE MX 53  ONLY 

0  DISC ON TINU ED

Figure 5. 5 " /2 5  Cose Gun (Ammunition)

FUZES
c j >

MTF MX 1 8 -2 .3 .6 4
MTF MX 5 0 —ALL
MTF MX 6 3 - 0

.  A D F  MX 17—ALL  
•  A D F  1 * 4 5 - 0

A OF 1 * 5 4 - 0

PO F I *  2 9 - 2 6 3
B C m

BO F * * 2 8 -ALL .W ITH TRACER MX•

STEEL NOSE PLUG

VTF M X 3 2 -A L L *  
VTF  M X 4 0 -A L L V

A O F MN 5 4 - 0
4 = 0

VTF  I *  53-A LL

•  ♦ A D F  MX 4 4 - 0 0 1

FEBRUARY 1 9 4 6

PROJECTILES

COMMON I *  3 2 -1 -4

SPCOM * * 3 6 - 1 - 3
MX 4 6 -1 6 2  — J

D E Z O

PRIMER CARTRIDGE CASE

T O 0 3 K 0 K  _________  J  1
1 *1 3 -ALL_ , MX 5  |

NOTES

■ USED ONLY IN WP 1 * 3 0  6  A  A COMMON MX VS WITH 
1200 FZS IV CHARGE

’ •  MN 6 6  ONLY AUTHO RIZ ED IN WP MX  5 0

• • •  6EWG REPUCEO BT FUZE MX 54

•  • • •  USEO ONLY WITH FUZE 1 * 5 3  

*  DISC ONT IN UE D

18

IL L MX J O - 1-4
• 6 * 4 4 —1

WINDOW MX 3 0 -5 ,7 ,8
MX 4 4 - 1  _ |

IP
WP tSMCXE) I *  3 0 -1 -4 .

A A COMMON MX 3 4 - 1 0
.  • k *  3 5 —1-12
• .  mx 4 7 -o  a  i

HC M X 3 5 -1 -1 2  

T >

AA.COMMON (V T ’ CAVITY)  * *  34 -1 0 . 
;  ; • • mx s i—n  ■

•  •  MX  35-1 -1 2

FUZES
r  f i r m

J  6 OF * * 2 0 - 0 6 2 , WITH T R A C E R ***

< >

M TF * * 1 8 - 2 , 3 , 4  
M T F * *  SO—ALL  
MTF  MX 6 1 -0

.  M T F * * 6 5 - 0
d >

. .  P D F * *  2 9 -1 -3

• • •  A .O F.k * I?—ALL
• • •  A O F * *  4 6 —0  

A D F * *  5 4 - 0
M t m

BO F MX 2 8- ALL.W IT N TRACER MX 9
o

STEEL NOSE PLUG

V T F * *  3 2 -A L L  *
V T F  MX 4 0 - AL L ♦

» • • •  A O  F I *  4 4 - 0
« = o

VTF MX 5 3 -A L L  FEBRUARY 1946

Figure 6. S”/3 8  Cose Gun (Ammunition)
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PROJECTILES

3>
CART. CAS E.PRIMER ......................... ,

---------- |  1 L

(M lS -X L tJ  L_ MK 3

NOTES

•  BEING REPLACED BY FU ZE  | V  5<  

■ *  UK 15-12 DISC ONT IN UE D

•• C O M M O N  M X I 3 - & 6 M

NA. UK 23- 1, 3- 6

H C  UK 3 9 -1

FE8R UARY 19 46

Figure 7. S"/5 1 Cane Gun (Ammunition)

PKH£R

FUZES

8 .0  F. N K 64-0 .W TTH TRACER k K 3

UT.'F UK 23-1o
P D F  UK 30  MOOS 2 6 3

a = X >

VTF  UK39UO O O

A D F  M K 4 3 -I

A D F kK  4 4 - 0 6 1

T~n
_  6 0 F  UK 2 8 —ALL.YNTH TRACER 4

NOTES

•  USED WTTH FUZE k K  39  OM.Y FE BR UA RY  1 9 4 6

Figure 8. 5"/5 4  Case Gun (Ammunition)
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PRIMER
BAG

I SEC T ION 
DU MP -LOA CE O 
2 IL B  o u n c e

projectm.es

M X 6 - I  _

FUZES
g p

8  I f  k *  >0 MO O 4 .W ITH INT EG RA L TRACER  
.  •  8 I F  I *  »0  MO O9 ,WITH INTEGRAL TRACER

NO TE S

•  TO &  USED ONLY IF MK  o  MOO 4  NO T AVWLASLE F E B R U A R Y  1 9 4 6

Figure 9. 5” /20 Bag Gun (Ammunition)

_  PROJECTILES

*  COMMCM MK 1 5 - 2-1 4

20

PRIMER
n n

M K I5 - I_

NOTES

_  8AG

I SECTION 
OUMP LOADED

IL L. M K 2S -L 3-G

HC. MK 5 4 -1 8 2

AA.COMM CN W 5 5 - I

_  AA _C OM MON (VT CAVITY)

•  USES TRACER M K9W 1T M AA.C OM ROUNDS; UK 5 -  I.WITH M C ROUNDS

•  » BEING REPLACEO BY I *  54

•  •  •  USEO 0M.Y WITH FU ZE  MK 55  

♦  M K  15-12 DI SC ONT INUE D
* *  REPLACES MK 5 2 I

Figure 10. 5" /51 Bag Gun (Ammunition)

OONPtO £N TtAt
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I INTR OD UC TION  TO  PROJECTILES

Figure 11. 6"/A1 Cose Gun (Ammunition)

bag
PRIMER

I. J --------------
1 SECTIONU K ,, - . J
STACKCO
S3 5  LB

O C M SCO NTlM UE0

.  TO  B£ R tP L A ttO  e r  UK  2 8  
< ' O lS C O N T lN U C O

PftOXG-ru.es

“ l

IL L  UK 2 2 - 1  °

UK 2 3 - 1 8 2  _

11 1

T UK. 2 9 - 1 - 4  
T U K .S I- I

FUZES

B O f UK 1 9 - 0 8 1 ,  WT H TRACER UK 5

o

U.T.F. UK IB UOOS 2 .5 ,4

FEBRUARY l» 4 «

PftOXCTlLES

FEBRUARY 19 4  6

Figure 12. 6"/A 1 Bag Gun (above) and 6" /5 0 Bag Gun (below)
(Ammunition)
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BAG

FUZES

PROJECTILES

PRIM ER
I  I

IK  13-1 _

NOTES

i sec n o  
DUMP LOWED 
4 4  LB.

•  BEMO REPLACED BY FUZE MK 5 4

*  DISCONTINUED

PRIM ER
5 H

MK 15-1 _

NOTES

? }

COMMON IK  2 4 -
MX 2 7 -1 -8  2 Z h

~ ~ E >

IL L . MX 2 2 -1  *  

-  I K  2 5 - 1 8 2

H C  MX 3 4 -1 -7  _

TARGET
T MX 2 5 - 2  A S
T MX 2 9 - 1 - 4
T k K  3 0 - 1 - 2
COMMON MK 2 4 -1

Figure 13. 6f f /5 3  Bag Gun (Ammun itio n)

» BEINC REPLACED BY FUZE MK 21

•  •  BCWC REPLACED BY FUZE MK 2 0

Figu re 14. 7 "/ 4S Bag Gun (Ammun itio n)

22

BO F MX 3 - 2

LL U
a o F . MK 1 9 -0 8 1 ,WITH TRACER MX 3
< >

M.T.F I K  IB -  2,3 ,4
MTF IK  SO -A LL
M T/. I K  6 3 - 0
t >

ROF. MK 2 9 -1 ,2 , B 3

® O

A  O F. MX IT -A LL
AOF.  i M K 4 6 - 0
AO.F. MK 3 4 - 0

w i i )
8  OF. MK 2 8 -A L L .W IT H  TRACER MK

FUZES

FEBRUARY i9 « 6

♦ 8.D.F. I K  2 - 2 . WITH INTEGRAL TRACER

Q  D
•  BO f .  I K  9 —2 ,WITH MTEGRALTRACER

S E E D

B O F M K 2J -O 8 I WITH TRACER I K  3

I B O

RDF. MK 7 -1

« •  B O F  MK 3  MOO2 ,WITH INTEGRAL TRACER

B.D.E MK 2 8 - 0 8 1 ,  WITH TRACER MK 9

FE BR UA RY  1946
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INTROD UCTIO N TO  PROJECTILES

Figure 15. 8 " /5 5  Bag Gun (Ammun itio n)

FUZES

PROJECTILES
f f l O O

A.P. MX is - e
•  UK I B-1

H I

H A  1 * 1 6 -1 8 2
•  I *  17-1 
.  M K 2 b O  
.  UK 2 2 *0

- c
BOOSTER

0 5 3  LB PRESSED TNT 
TNT BOOSTER MX

r " Z k

NOTES

•  RE PLACES‘ GREEN ST RIFE " MX 1 7 -•

•  •  REPLACES“ GREEN S TR IPE"  UK 2 6

»  OtSC ONT INUE O

Figure 16.

Q E Z >

TARG ET
T UK 1 1 * 3 8 4  
•  U X  17* 2  
.  UK 19-1
A P  UK 1 4 *2 ,4  3 * 3 (  6 8  8  
.  MX 1 3 -1 ,4 6 3

12"/50 Bag Gun (A mmun itio n)

GONFIGENTIAL

BO  P UK 2 1- 0.1. WITH TRACER M ( 3

m >

M.T.E M ( 4 2 - 0  0  
M.T.E UK 6 2 - 0

o

POE MX 29- 1, 2 ,3

10
♦ A0.E  UK 3 3 - 0  0  

AO .P  UK 5 3 - 0

f i r m

•  .  8  0  E » «  3 9 -0 ,1 , WITH TRACER M ( 3-1  °  
8 0 .E  M ( 4 6 -0 ,1 ,W ITH T R A C E R !*  3 - 1

FE BR UA RY  1 9 4 6
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PROJECTILES

•  UK  1 6 -1 -11
•  •  .  UK 2 0 -1

BAG
PRIMER

UK 6-1 4S EC TK X
STACXEO

NO TES

•  ONLY THESE PROJECTILES WAY
8£  USEO W U S S 'S  NEW YORK fl  TEXAS

•  •  REPLACES'GREEN STRIPE* MK 1 7 -6

•  •  •  REPLACES ‘ GREEN STRIPE* UK 2 8

♦ USEO IN !4 ‘/4 5  GUNS CNLY 

o OlSC ON TINU EO

UK 15-1 ,2  6 3  °
-  MK I T - l - 3  

W K lB -l  
MK 2 1 -1 6 2

A.P UK  8 - 6 6 7 °  
UK  8 °
UK 1 8 -1 ,2 6 3

A P  I *  8*3 ,7.8.1 1 °

FEBRUARY 19* 6

Figure  17. 14 "/4 S and 14 "/ 5 0  Bag Guns (Ammun itio n)
FUZES

NOTES

•  REPLACES ’ GREEN STOPE* UK 17-6

•  •  REPLACES ‘ GREEN STRIPE* UK  28

‘  ‘  ONLY T X S E  PT OJ EC U.es  USEO IN I6 ‘/3OGU N

PROJECTILES

A .R  UX 3 - 2 - 5  
UK  3 -1 -6

• UK 8 -1 -8  —

’ ♦ •H .C . UK 13 —I —6_ 
MK 1 4 - 0

TARGET
A.P °M K  2 - 2 6 4

‘  *V X  3 - 2  6  3
T MK 6 - 1  6 2
T  MK 9 - 1  6  2
T UK 1 0 - 0

800 STER
[—0  5JL8S  PRESSED TNT - 1 
|_ T N T  BOOSTER MK 3  _ J

_  BO P UK 2 1 -0 6 1 , WITH TRACER UK  3

M.T.F. UK 4 2 -o '~
M.T.F UK 6 2 *0

o
PO.F K  29 *1 ,2 ,3

•  A.O F 
A 6 F

•  •  B.O F » *  3 9 -0 -1  WITH TRACER M K 5-I  
B.OF UX 4 8 -0 -I W lT M  TRACER MK 3-1

❖  OlSCONTINUEO

Figure 18. 16"/45  and 16"/ 50  Bag Guns (Ammun itio n)
FE BRUARY 1 9 4 6

C olo r and marking of olde r proje cti les  3-inch 
and larger

In addition to the explosive filler, bcdv color, 
spo ttin g specifications, and base and band 
stam ping mentioned above, the older projectiles 
had the  following m arkings:

Tra cer  band: White  band with three dots, 
indic ating  tr ac er  color, 120° apa rt.

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

Stencilled on the body
Size, caliber, Mark and Mod of projec tile
Mark and  Mod of fuzes
Explosive filling and density of loading
Abbreviated name of loading depot
Init ials  of Chief Inspector
Date of filling and marking ; any chang es in

filling, fuzing,  etc.

Stamped on base
Weig hts before and af ter filling
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Part I — Chapter  I — Section 2

3-INCH PROJECTILES

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

3-inch A.P. Mk 29 Mods I and 2
Gun s used  i n , ........................................... 3*750
Overall len gth , inches

Wi th cap & win dsh ield ......................... 12.16
Without cap & win dsh ield .....................6.91

Dia me ter  of base, inc hes............................. 2.98
Dis tanc e base to band,  in ch es .......................1.35
Width of band , i nch es ,................................. 1.0
Dia me ter  at  bou rre let,  inc hes................. 2.985
F il li ng .............................................Explosive  D

Weight  of filling, po un ds ... ... .................... 0.3
Weig ht of loaded pro ject ile,  lb................ 13.10
Ch argc /w eig ht  r a ti o ............................... 2.28$fe
Ca rtr idg e C a se ........................ Mk 7 and Mk 9
P ri m er............................ Mk I I. Mk 11 Mod 1
Tracer  .................................................. Integr al
Fuzes .............. Army M66A1 in base (B.D.F.)
Th is projecti le was  form erly  issued without 

any  explosive filling and with  the Tracer Mk 4. 
It  is now lieing loaded and a t pre sen t is fuzed 
with the Army Base Fuze M66A1.

Figure 20. 3-inch Common Mk 3 Mod  7

3-inch Common Mk 3 Mod 7
Gun s used in ............................................. 8*728
Over-all length , inc hes........................... 10.035
I lia meter  of  base, inc hes............................. 2.87

Distance base to band , inc hes................... 1.80
Width of band , i nches................................. 0.70
Dia meter  at  bou rre let,  inch es ...................2.97
Fi lli ng ........................ Black powder and TNT
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W eigh t of  filling, po un ds ............................0.28
W eigh t of  loaded  projec til e, po un ds ...........18
Ch arge /weigh t r a t io .............................2.15%
Cartr idg e case.........................................Mk 2

P r im e r ........................... . . . . . . . .  Mk 10 Mod 9
T r a c e r ...................................... In tegr al  in faze
Fuzes.............Base  Igni tio n Fuze  Mk 8 Mod 4

Base Ignit ion  Fu zes Mk 8 Mod 5 o r Mk 2 
Mod 9 (w ith ou t tr ac er s)  ma y be used in th is  
pro jec tile, bu t th e Mk 8 Mod 1 wi th  in tegr al  
tr ac er  is  pr efer red.

Th is rou nd ma y als o be issued B.L. «& P. or 
B.L. & T. with th e  Tra ce r Mk 7 for ta rg e t 
prac tic e.

Figirrt 21. 3-in<h A A . Mk 23 Modt 1— 3

3-inch A.A . Mk 23 Mods I, 2, and 3
(O bso le te )

Gun s used  in ............................................... 3" /50
Over-all leng th , inc hes

With  nose fu ze ......................................... 12.13
Without nose fuz e.................................... 8.11

Dia m eter  of  base , inc he s...............................2.98
Dista nce ba se  to  band,  i nc he s...................... 1.80
W id th  of ban d, in ch es ...................................0.70
Di am ete r a t bourrel et,  in ch es ....................2.98
F il li n g ...................................................Ca st TNT
W eigh t of  filling, po un ds ............................0.74
W eigh t o f loaded  projec til e, pounds . ..  .13.05
C liar ge /w ei gh t r a t i o .............................. 5.67%
C ar tr id ge  C ase . . . .M k 3, Mk 3 Mods 2 and  3
P r im e r ......................................................Mk 14
T r a c e r ........................................................... Mk 4
Fu zes

Nose Mk 22 and Mod s 1 th ro ug h 5 (M.T.F .) 
Mk 30 and  Mods 1, 2. 3.  (P.D.F.)
Mk 51 an d Mods (M.T.F.)

Aux ili ary Deton at ing Fuze 
Mk 17 and  Mods o r 
Mk 46
Mk 54 Mod 0

The  Au xil iar y Deton at ing Fuz e Mk 54 re 
placed th e Fu zes Mk 17 an d Mk 16 in all as se m

blies. Pro duction of  th is  pr ojec til e ha s bee n 
discontinued.

3-inch A .A . Mk 26 Mo ds  I and 2
Guns used  in .................................... ..........3"/ 23
Over -all len gth , inc hes

With  nose fu ze ............................. ..........12.13
W ith ou t nose  fu ze ....................................8.11

Di am ete r of base,  i nc he s.............................. 2.97
Distance  base  to b and , i nc he s...................... 1-80
Width  of  band, in ch es ...................................0.70
Di am ete r a t bo ur re le t, in ch es ....................2.98
F il li n g ...................................................Ca st T NT
W eig ht  of  filling, po un ds ........................... 0.74
W eigh t of  loaded projec til e, pounds. . . .12.95
C li a rg e /w e ig h t r a t i o .............................. 5.7 1%
Car tri dg e C a s e ...............................................Mk 2
P r im e r ............................................ Mk 10 Mod 9
T ra c e r ............................................................... Mk 4
Fuz es

Nose Mk 22 an d Mods I t hr ou gh  5 (M.T.F.) 
Mk 51 all Mods (M.T.F .)

Au xil iary Deton at ing Fuz e 
Mk 17 an d Mods or 
Mk 46 
Mk 54 and  0

Th e Au xil iar y Deton at ing Fuz e Mk 54 is re 
pla cin g th e Mk 17 and th e Mk 46 in all as se m
blies.
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3 -IN C H  PRO JEC TILES

The  shape of th e 3-inch A.A. Pro ject ile Mk 26 
is, f or  all general purposes, the same as that  
shown for  th e Mk 23.

3-inch A .A . Mk  27 Mods I,  2, and 3
Guns used in ........................................... 3r'/5 0
Over-aU length , inches

With  nose fu ze ...................................... 12.13
Withou t nose fuz e.................................. 8.11

Diameter of base, inch es.......................... 2.98
Distance base to hand, inch es...................1.35
Width of band, inch es.............................. I DO
Diam eter at bourrclct,  inches.................. 2.98
P il li n g .............................................Cast  TNT
Weight of filling, pounds.......................... 0.74
Weight of loaded pro jectile,  po un ds .. . 13.00
Ch arg e/w eig ht r a t io ............................5.67 $4)
Cartridge ca se ..........................Mk 7 all Mods,

Mk 9 Mod 0
P ri m er........................... Mk 14, Mk 14 Mod 1
Tracer  . . ...................................................Mk  4
Fuzes

Nose Mk 22 and Mods 1 throug h 5 (M.T.F.) 
Mk 80, Mods 1, 2, 3 (P.D.F.>
Mk 51 all Mods (M.T.F.j

Auxiliary Detonating Fuze 
Mk 17 and Mods 
Mk46
Mk 54 Mod 0

Tliis projec tile becomes 3-inch H.C. when the 
Fuze Mk 30 is substitu ted for the  Mk 22.

The  Auxiliary Detonating Fuze Mk 54 is re
placing the Mk 17 and the  Mk 16 in all assem
blies.

Tli is projec tile*8 shape is alm ost exactly simi
lar  to that  o f th e Mk 23.

3-inch A.A, Mk 31 Mod I
Guns used in ............................................8"/50
Over-all length, inches

With nose fuze ..................................... 12.22
Without nose fuz e.................................. 8-50

Diam eter of base, inches .......................... 2.98
Distance base to band, inc hes .................. 1.85
Width of band, in ch es ................................. 1.0
Diam eter at  bourrelet,  inc hes ................ 2.985
Fil ling............................. Cas t TNT,  Comp. A
Weight of filling, pounds ..........................0.54
Weight of  loaded project ile, poun ds .. . .  12.90
Chargo/w eight r a t io .............................. 4.1%
Cartri dc C ase ............................... Mk 7, Mk 9
P ri m er.......................... .  Mk 14, Mk 14 Mod 1
Fuzes

Nose Mk 45 Mod 12 (V.T.F.)
Mk 58 and all Mods (V.T.F.)

Auxi liary Detonating Fuze 
Mk 44 Mods 0 and 1

This projectile is specially cavitizcd to re
ceive V.T. fuzes and the ir auxi liary  deto nating 
fuzes. No othe r fuzes may be assembled. Since 
V.T. fuz ing is employed, no tracer is assembled; 
inst ead , 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 origina l Mk 31 
Mod 0, which has  been recalled from service 
use. The Mod 0 was cavitized  to receive the 
V.T. Fuse Mk 15 Mod 11, which differed from 
the  Mod 12 by having a longer  stem and has 
l>oen declared unserviceable.

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

Figute 22. 3-inch A.A. Mk 31 Mod 1

CONFIDENTIAL 27



U.S.  EXPLOSIVE ORD NA NC E OP 1664

3-inch Illuminating Mk 21 Mods I, 2, and 3
Guns used in ............................... ..........3"/f)l)
Over-all leng th, inches

With nose fuze.......................... ........... 13.07
Without nose f uze .................. ............. 9.32

Diameter of  base, inc hes.......... ..............2.97
Distance base to band, in ch es ... ■ . . .  1.8
Width of band, inc hes................ ..............0.70
Diam eter  a t bourrelet,  inches.  . ............. 2.98
Fi llin g........Black powder expelling cha rge ;

magnesium flare — 
Contents Mk 3

Illuminat ing

Weight of filling .......... Expelling charg e, one
ounce black powder

Weight of loaded project ile, po un ds .. . . 13.00
Cartrid ge C ase ..................Mk 3 Mods 2 and 3
P ri m er..............................Mk 14. Mk 14 Mod 1
Fuz es

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

3-inch Illumin atin g Mk  22 Mods I— 5
Gun s used in ............................................3"/23
Over-all length , inches

With nose fu ze...................................... 13.07
Withou t nose fuze.................................. 9.32

Diam eter  of base, inches.......................... 2.965
Distance  base to band, inches .....................1.8
Width o f band, inches ................................0.70
Diam eter at  bour relet . inches .................. 2.98
Fil ling.......... Expelling  cha rge  is black pow

der ; flare is magnesiu m; Illu
minating Contents Mk 3

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

Weight of loaded project ile, po un ds .. . .13.00
Cartridge  Case ............................ ........... .  Mk 2
P ri m er....................................... Mk 10 Mod 9
Fuzes

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

3-inch Illu minating Mk  24 Mod  I
Guns used in ............................................3 "/50
Over-all length, inches

With nose fuze...................................... 13.07
Without nose fuz e.................................. 9.35

Diam eter of  base, in ches.......................... 2.972
Distance  ba se to band, inc hes .................. 1.80

Width of band, inch es............................... 0.70
Diam eter nt bour relet , inch es..................2.98
Fil ling..........Black powder expelling cha rge ;

magnesium llare; Illuminating 
Contents  Mk 3

Weight of fil ling.......... Expelling  charge is %
ounce

Weight of loaded p roject ile, po un ds .. . .13.04
Car tridge C ase ..................Mk 3, 8 -2, or 3-8
P ri m er........................... Mk 11, Mk 14 Mod 1
Fuzes

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

3-inch Illuminating  Mk 25 Mod I
Guns used in ............................................3"/ 50
Over-all length , inches

With nose fuze...................................... 13.07
Without nose fuze ........ .. .9.35

Diameter of  base, in ch es ......................... 2.962
Distance base to band, inch es...................1.35
Width of  band, inch es.................................1.00
Diameter at bour relet , inch es.................. 2.98
Fill ing........ .Expellin g charge is black pow

de r; Hare is magnesium; Illumi
nating Contents Mk 3

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

Weight of loaded projecti le, po un ds .. .  .13.07
Car tridge C ase ..........................Mk 7 or Mk 9
P ri m er........................... Mk 14, Mk 14 Mod 1
Fuzes

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

Lot numbers 9 thro ugh  98 of the  Fuze Mk 22 
Mods 2 and 3 are authorized for  use with Pro 
ject ile Mk 25 and Mods in  the  guns  Mk 21 and 
Mk 22.

3-inch Illu minating Mk 28 Mo d I

Guns used in............................................ 3" /23
Over-all length, inches

With nose fuze ........ ............................. 7
Without nose fuz e.................................. 9.35

Diam eter  of base, inche s.......................... 2.965
Distance base to band, inches .................... 1.8
Width of band, inch es................................ 0.70
Diam eter  a t bour relet , inches .................. 2.98
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mechanical Time
FUZE

EXPELLING  CHARGE 
PYROTECHNIC MIX

CE NT ER  WIRE TUBE 
QENTER WIRE

FELT O'SCS

SW IVE L-  
PYROTECHNIC CAN 
SP LIT WASHERS  
PARACHUTE

LOWER SUPPORT 

CANNELURE

felt PAO

SHEAR  PIN

PARACHUTE 
SHROUDS 

THIMB LES

LEAD gasket

Figure 2 3. 3-inch Illuminating Mk 28 Ma d 1

Fil ling........... Expellin g charge is black pow
der; flare is mag nesium;  lllumi-

• t nating C ontents Mk 3
Weight o f filling...........Expellin g charge is a/g

ounce
Weight of  loaded projec tile, pounds. ..  .13.0 0

Cartridge C ase ............................................ Mk 2
Pri m er .............................................Mk 10 Mod 9
Fuzes

Nose Mk 22 and Mods I thro ugh 5 (M.T.F.) 
Mk 51 all Mods (M.T.F.)

1 CONFIDE NTIAL 29



Part I — Chapter  I — Section 3 

4- INCH  PROJECTILES

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

4-inch Special Common Mk 16 Mods I and 2
Guns used in ..........................................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, inches............................... 1.85
Diameter a t bourrelet, inches....... .  .3.985
Fi lli ng ..........................................Explosive D
Weight of filling, pounds......................... 1.16
Weight  of loaded projectile, pounds. ..  .33.00
Charge/weight  ra tio ............................. 8.03%
Cartridge Case. .Mk 2 Mod 1 or Mk 2 Mod 4
Pri m er .................................. Mk 13 and Mods
T ra ce r................................................. .  .Mk 4
Fuzes

Base............................ Mk 36 Mods 0 and 1
Mk 20 Mods 1 and 2

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

This projectile is specially strengthened for 
ex tra  armor-piercing qualities.

4-inch Common Mk 6 Mod 6 (Obsole te)
Guns used in...........................................4*750
Over-all length, inches............................. 15.8
Diameter o f base, i nches......................... 3.96
Distance base to band, inches..................2.90

Width of  band, inches ............................... 1.02
Diameter a t bourrele t, inches.................. 3-985
Filling ..................... .Black powder and TNT
Weight of filling, pounds........................... 1.39
Weight of loaded projectile, pounds........33.0
Chargc/w eight  r a ti o ........................... 4.21%
Cartridge  Case............. Mk 2 or Mk 2 Mod 3
Pr im er.................................. Mk 13 and Mods
T ra ce r............................................... Integral
Fuzes............................ Base — Mk 10 Mod 4
This round may be issued B.L. & P. or B.L.

& T. with Trace r Mk 6 Mod 1 and adap ter for 
target  practice.

4-inch Common Mk 10 Mods. I, 2, and 3
(Ob solete )

Guns used in .......................................... 4*750
Over-all length, inches............................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
Filling.......................Black powder and TNT
Weight of filling, jx)unds......................... 1-39
Weight of loaded projectile, pounds........33.0
Charge/weight r a t io ........................... 4.21%
Cartr idge Case..............Mk 2 or Mk 2 Mod 3
Pr im er................................ Mk 13 and Mods
T ra cer.................................. Integral  in fuze
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Figure 25. 4-inch Common Mk 10 Mo di 1—3

Fuzes ............................Base — Mk 10 Mod -I
For ta rg et  pract ice, thi s 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 I and Ex-2 and Ex-2-1
Guns used in ........................................... 4"/50
Overall length, inches

With  nose fuze ...................................... 18.00
With ou t nose fuze................................14.28

Diameter of base, inc hes .......................... 3.96
Distance base to band, inches .................. 2.25
Width of band, inc hes.............................. 1.85
Diameter at bour relet , inches ................ 3.985
Fill in g........................................... Explosive  1)
Weight  of filling, pounds............................ 2.71
Weight  of loaded projectile , po un ds .. . .33.00
Charg e/w eight ra tio .............................. 8.21%
Cartri dge Case................Mk 2 Mods 1 and 4
P ri m er............................. Mk 13 and  all Mods
Tr ac er ......................................... Mk 4 or  Mk 9

Fuzes
Ba se ................Mk 31 or  Mk 28 (B.D.F.)
Nose................Mk 30 Mods 1. 2. 3 (P.D.F .)

Mk 22 Mods 1-5  (M.T.F.)
Steel nose plug
Mk 51 and all Mods (M.T.F.)

Aux iliary Detonating Fuze
Mk 17 or Mk 46 
Mk 54 Mod 0

The Base Fuze Mk 31 is pre fer red  for  this  
projectile.  The  Tracer  Mk 4 is used wi th 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 
Project ile Mk 15 except they  are  one pound 
heavier. Approximately 18,000 o f the  Ex pro
ject iles  were man ufactur ed and  issued.

The Auxili ary  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  projecti le has stopped.

Figure 26. 4-inch H.C.  Mk IS Mod 1
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FUZE

EXPELLING CHARGE

Shear pin 
BASE PLUG  

TWIST PIN

Figure  27.  4-in<h tl lv m in at ie g Mk M  Mod* 7— 6

BAFFLE PLATE

STARTER M IX

PYROTEC HNIC 

CENTER WIRE

CENTER W IR E TUB E 

UPPER SUPPORT 

CA NISTER  
SP LIT  WASHERS 
SW IV EL

thimbles 
shrouds 
parachute
LOWER SUPPORT

4-inch Illuminating Mk 14 Mods 1— 6
G un* usetl in .....................................................4 "/5 O
Over-all length, inches

W it h  nose fu ze ...........................................18.40
Without nose fu ze ................................ 11.92

Dia m ete r o f base, inch es .............................3 .933
Distanc e base to ba nd , inch es ......................2 .25
W id th  o f band , in ch es .................................... 1.8 5

D ia m ete r a t bo ur re le t. inch es ...................3. 985
Fillin g.......... Expel ling charge is black pow

de r;  flare, magnesium
W eig ht o f f i l l in g . . . . Expell in g c harge is 1.25  

ounce
Weight  of loaded projectile , po un ds .. . .34.66
Cartridge  Case................Mk 2 Mods 1 and  4
P rim e r ................................... M k  13 an d al l Mods
T r a c e r ...............................................................No ne
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Fuzes ..........................Mk 18 Mods 2, 3, and  4
Mk 50 all Mods 
Mk 63 Mod 0

Th e Fuze Mk 18 may lie used in all Mods 
of thi s pro jectile : the  Fuzes Mk 50 and Mk $3

are  used only in the Mod 6 projectile.
Illumin ating Contents Mk 3 arc used in pro

jecti les Mods 1-6; the  Illum inating Contents 
Mk 4 Mod -1 are used in the Mod C project ile.

Part I — Chapter I — Section 4 

5- INCH  PROJECTILES

Figure 28. S-Inch Special Common Mk  38 M odi 1— 3

5-inch Spec ial Common Mk 38 Mods I, 2, 
and 3

Guns used in ......................................... . 5"/38
Over-all length, inches .............................. 20.7
Diameter of base, inches ........................ 4.385
Distance base to  band, inches .................... 2.43
Width of band, inch es................................ 2.25
Diameter at  bourrcle t, inc hes ...................4.985

Figure 29. 5-inch Special Common Mk 42 
Mods 0 and 1

Filling ...........................................Explosive D
Weight  of filling, pounds......................... 2.04
Weight of loaded projec tile, po un ds ...  .55.18 
Charge/w eight ra tio .............................3.69%

5-inch Special Common Mk 42 Mods 0 and I

Cartrid ge C as e......................................... Mk 5
Prim er .............................Mk 13 and all Mods
T ra cer........ . ............................................ Mk 9
Fu zes..................Base — Mk 20 .and all Mods

Guns used in ............................................5*754
Over-all leng th, inches .............................. 26.0

Without wi nd sh ie ld ...........................15.605
Diam eter of base, inches .......................... 4.26
Distance base to band, inches .................. 3.75
Width of band, inch es.............................. 2.25
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Diameter a t bourrele t, inches .................4.985
Fill ing ............................................Explosive D
Weight of  filling, pou nds .......................... 2.14
Weight  of  loaded projectile , pounds ...........70
Charge/w eight r a t io ............................3.06%
Cartri dge Case . . . . ..............................Mk 6
Pr im er ..............................Mk 13 and all Mods
Tr ac er ....................................Mk 5 (probably)
Fuzes ..............................Base — Mk 61 Mod 0
Th e Trac er Mk 9 may possibly be used in th is 

projec tile, although  th e Mk 5 is the  preferred 
assembly.

5-inch Special Common Mk 46 Mods I and 2
Guns used in ............................................ 5'73 8
Over-all length, inches

With c a p .............................................. 20.70
With out c a p ........................................ 12.485

Dia meter of  base, inches.......................... 4.985
Distance base to  band, inches .................... 2.43
Width of band, inches ................................ 2.25
Diameter a t bourrelet , in che s...................4.985
F ill in g ....................................... Explosive D
Weight of filling, po un ds .........................2.04
Weight of  loaded projecti le, po un ds ...  .55.18
Charg e/w eig ht ra tio............................. 3.69%
Cartri dge C as e.......................................... Mk 5

Figure 20.  5-inch Specie!  Common Mk  46 
M odi 1 and 2

Pr im er ..............................Mk 13 and all Mods
T ra cer....................................................... Mk 9
Fuzes ........................Base — Mk 20 Mods 0-2

5-inch Com mon Mk 15 Mods 12— 14
(All but  Mod I I ar e obsolete.)
Guns used in ..................................5" /50 (bag )

5*751 (bag) 
5"/51 (case)

Over-all length, inc hes.............................. 17.0
Diameter of base, inc hes.......................... 4.96
Dista nce base  to band, inches ...................0.65
Width of band, inches .................................1.67
Diam eter  at bo urre let, inches ...................4.085
Fi llin g........................Black powder and  TNT
Weight of filling,  pounds........................ 1.70
Weight of loaded projectile , pounds........ 50.0
Cha rge /we igh t ra tio .............................. 3.46%
Car trid ge Ca se................................... Bag gun
P ri m e r ....................................... Mk 15 Mod I
Tr ac er ......................................Int egral in fuze
F u zes................ Bas e —  M k 10 Mod 1 ( B. 1. F .)
When used in th e 5" /51  case gun. Car trid ge

Case Mk 3 and Prim er Mk 13 and all Mods a re 
employed.

The  Base Fuze Mk 10 Mod 9 may be used if 
the  Mk 10 Mod 4 is unavailable.

The Mod 14 project ile may be issued B.L. & 
P. or  B.L. & T. with  adap ter  and Tra cer  Mk 6 
Mod 1 for ta rget  pract ice.

Figure  31. S-inch Com mon Mk  15 M odi 12 and 14
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Figure  32 . 5-in ch Common Mk 32 Mod i T— 4

5-inch Common Mk 32 Mods I— 4
Guns used i n . ......................................... 5"/ 38
Over-all leng th, inches

With cap & windshield.......................... 20.7
Without cap & windshie ld.....................13.6

Diameter of base, inch es.......................... 4.973
Distance base to band, inches ...................2.43
Width o f band, inch es ................   2.25
Diameter a t bou rrelet, inches ................ 4.985
Fill ing ...........................................Explos ive D
Weight of filling, pounds...........................2.58
Weight  of loaded project ile, po un ds .. . .54.00
Charge/w eight ra tio ................................5.0%
Cartridge C ase ........................................ I lk  5
Pr im er ............................... Mk 13 and all Mods
T ra cer....................................................... Mk 9
Fuzes ..................Base — Mk 20 and all .Mods

5-inch H.C,  Mk 39 M ods I and 2
Guns used in ........................................... 5*751

Bag or case gun
Over-all length , inches

With nose fuz e........................................ 17.0
Without nose fuze................................ 13.18

Diameter of base, inch es.........................4.985
Distance base to  band, inch es..................... 1.15

Width of  band, inches ................................ 2.0
Diameter at  bourrelet,  inches ................ 4.985
Filling ........................................... Explosive D
Weight of filling, poun ds.......................... 3.65
Weight of loaded projec tile, pounds........ 50.0
Ch arg e/w eight ra tio ................................ 7.0%
Cartridge  C ase....................................Bag gun
Pr im er....................................... Mk 15 Mod 1
Tra ce r...........................................Mk 5 Mod 1
Fuzes

Ba se........ 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 16 Mod 0 
Mk 54 Mod 0 and  1

Only a  very few 5"/5 1 guns  a re in service in 
the  fleet.

W'hen employed in the  5'751 case gun. Ca rt
ridge Case Mk 3 and Prim er Mk 13 and all Mods 
are used.

The Auxiliary Deto nating Fuze Mk 54 is re
placing the  Mk 17 and Mk 46 in all assemblies.

Figure 33. 5-in<h H .C . Mk  39 Mods 1 and 2
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Figure 34. $-incfi H.C . Mk 4 J Mod 0

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

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

When the  V.T. Fuze Mk 59 is employed, the 
projectile ada pte r i s removed, and no base fuze 
or  t rac er is employed. The base is closed by a 
gas-checked base-fuze plug.

When the  V.T. Fuze Mk 59 is used in this 
projectile, t he Auxiliary  Detonating  Fuze Mk 41 
is used instead of  the  Mk 43. With all other 
types of nose fuzing, the Auxiliary Detonator 
Mk 43 is employed.

5-inch A.A . Common Mk 28 Mod  9 
(O bsole te)

Guns used in ........................................... 5"/25
Over-all l ength, inches

With nose f uze ...................................... 20.70
With out nose f uz e.............................. 16.945

Diam eter of  base, inches ........................ 4.973
Distance  base to band, inch es.................. 2.43
Width of band, in ch es ,.................  2.0
Diameter a t bourrelet , inches ................ 4.985
Fill ing ........... ............. .  Exp. D, Comp. A
Weight of filling, pounds..........................7.33

5-inch H.C.  Mlt 41 Mo d 0
Guns used in............................................ B*/M
Over-all length, inc hes.............................. 26.0

With out nose fuze ................................22.28
Diam eter of base, inc hes..........................4.26
Distance base to band, inch es.................. 3.75
Width of  band, inches ................................2.25
Diameter a t bour rele t, inches .................4.985
Fi lli ng ...........................................Explosive D
Weight of filling, pounds............................7.59
Weight  of loaded projec tile, poun ds.......... 70
Charge, weight ra tio ...................... 10.84$&
Car tridge C ase ....................................... Mk 6
Prim er............................... Mk 13 and all Mods
Tracer ................................... Mk 9 (probably)
Fuzes

Bas e............Mk 28 and all Mods
Nos e........... Mk 25 Mod 1 (M.T.F.)

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

•/'  \• I
/ \ 
i \

Figure 3S. S-inch A.A . QotntnOtr Mk. 29 Mod 9
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We igh t of loaded projectile , pou nds ........51.7
Charg e/w eig ht ra tio .............................. 14.0%
Cartri dge Case ............................... ......... Mk 4
Pr im er ........................; . .Mk 13 and  all Mods
Tracer  ........................................................None
Fuzes

Nose......................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 projecti le is fuzed with V.T. fuzes only. 
The projectile  adapter  is removed, and a gas- 
checked base plug is inserted. No t rac er or base 
fuze is used with th is project ile.

The Fuze Mk 40 and Mods is curr ently re
placing the  Mk 32 and Mods in all assemblies. 
The  Auxi liary Detonating Fuze Mk 54 is re
placing the  Fuzes Mk 17 and Mk 46 in all as
semblies.

Thi s round is also issued B.L. & I*, or  B.L. & 
T. with  the  T rac er Mk 6 and  ada pter, or  a cut 
off Base Fuze Mk 13 for ta rget  practice.
5-inch  A .A . Comm on Mk 31 Mods I— I I

Guns used in..................................... ft'738
Over-all leng th, inches

With  nose fuz e.................................... 20.7
Without nose fuz e..............................16.625

Diameter of base, inc hes ............................ 4.97
Distance base to band, inches .................. 2.43
Width of band, in ch es ............................... 2.25
Diameter a t bourrelet, in ches.................. 4.985
Fil ling................................... Exp. D, Comp. A
Weight of filling, pounds.......................... 7.25
Weight of  loaded projectile,  pounds.  ..  .55.12

Charge/w eight ra tio ........................... .13.33%
Cartri dge C a se ........................................ Mk 5
P ri m er............................. Mk 13 and all Mods
T ra cer....................................................... 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  D etonating Fuze
Mk 17 and all Mods 
Mk 44 Mod 0 and 1 
Mk46ModO 
Mk 54 Mod 0 and 1

The Mk 31 projectile was originally designed 
to receive the  Base Fuze Mk 13, which is now- 
obsolete. T he projec tile will now be found fitted 
only w ith 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 
ad ap ter  will be removed, and  the  Auxiliary 
Deto nating Fuze Mk 54 will be employed, 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  Auxilia ry 
Detonating Fuze Mk 44 employed.

This  projec tile is also issued B.L. & P. or 
B.L. & T. with an adap ter  and the  Tra cer  Mk 
6, or  Cut-off  Base Fuze Mk 13, for tar ge t prac
tice.
5-inch A.A . Common Mk 34 Mo d 10

Guns used in ........................................... B'738
Over-all length, inches

With nose fuze........................................ 20.7
Without nose fuz e.................................. 17.2

Diam eter  of base. inches .......................... 4.97
Distance base to band, inches ?................ 2.43
Width of band, inche s................................ 2.25
Diameter at bourrelet,  inches ................ 4.985
Fill ing ................................... Exp. D, Comp. A
Weight of filling, pounds.......................... 7.25
Weight o f loaded projectile,  pounds.. . .55.18
Charg e/w eight r a t io .......................... 13.33%
Cartridge Case ............................................. Mk 5
Pr im er ............................. Mk 13 and all Mods
T ra cer........................................................... Mk 9
Fuzes

Bas e........ Mk 28 and all Mods
Nose........ Mk 18 Mods 2, 3, and 4 (M.T.F.)

Mk 50 Mods 0-4 (M.T.F.)
Mk29 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 al l Mods 
Mk 46 Mod 0 
Mk 54 Mods 0 and 1

This projec tile consi sts 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  Auxilia ry Deto nating Fuzes Mk 17
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and Mk 46 in  all assemblies.
The V.T. Fuze Mk 10 and  its  Mods are  re

placing the  Mk 32 and  Mods. When these fuzes 
ar e used in this  projectile, no base fuze or 
tra ce r is employed. The projecti le ada pte r is 
removed, and  a gas-checked fuze-hole plug is 
fitted in the base.

5-inch A .A . Common Mk 35 Mods I — 12
Guns used in................................5" /38  (case)

5" /51  (bag)
Over-all length,  inches

With nose fuze ...................................... 20.70
Without nose fuze .............................. 17.225

Diam eter  of base, inches .......................... 4.973
Distance base to band, inc hes.................. 2.43
Width of band, inches ................................ 2.25
Diam eter  at  bour relet . inc hes................ 4.985
Fill ing....................................Exp. D, Comp. A
Weight  of filling, pou nds .......................... 7.25
Weight of loaded projectile, pounds . . . .55.18
Cha rge/we ight r a t io .............................13.1%
Cartrid ge C ase  ..................................Mk 5
Pr im er ..............................Mk 13 and all Mods
Tracer ..................................................... Mk 9
Fuzes

Ba se........ Mk 28 and all Mods
Nose........ Mk 18 Mods 2. 3. 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 63 and all Mods (V.T.F.)
Mk 63 Mod 0 (M.T.F.)

Auxilia ry Detonating Fuze
Mk 17 and all Mods 
Mk 44 Mods 0 and 1 
Mk 16 Mod 0 
Mk 54 Mods 0 and 1

TTie Nose Fuze Mk 40 is replacing the  Mk 32 
when used in the  5" /38 gun. With the 5*751 
bag gun, however. N'ose Fuze Mk 32 Mod 10, 
ra ther  than the  Nose Fuze Mk 40, is employed. 
When the se fuzes are  used, the  projectile 
ad ap ter  is removed, a gas-checked base fuze 
plug, with no trac er, is fitted into the  base, and

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

the  Auxilia ry Deto nating Fuze Mk 54 is em
ployed.

When the  V.T. Fuze Mk 53 is used, the  base 
is fitted with a  gas-checked base-fuze p lug, with 
no tracer , the  projectile  adapter  is removed, 
and the  Auxi liary Detona ting  Fuze Mk 44 is 
employed.

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

With  the  1200 f /s  l.V. reduced cha rge  for 
the  5*738 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 th is projectile, except Mod 6, 
may be issued B.L. & P. or B.L. & T. with  the 
Tra cer  Mk 9 and adap ter  for ta rget  practice.

When these  projecti les are  used in the  5 "/51  
bag gun, the  Prim er Mk 15 Mod 1 is used. 

5-inch A.A. Com mon Mlc 36 Mods I— 4
Guns used in ............................................ 5" /26
Over-all length, inches

With  nose fuze ...................................... 20.70
Without nose fuze .............................. 17.225

Diam eter of base...................................... 4.973
Distance base to band, inches .................... 2.43
Width of band, inches ................................ 2.00
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Diameter a t bourrele t, inches................. 4.985
Fil ling .................................. Exp . D, Comp. A
Weight  of filling, pounds..........................7.25
Weight of loaded project ile, po un ds .. .  .53.85
Charg e/w eight r a t io ............................13.5%
Cartridge  Case ....................Mk 4. Mk 4 Mod 2
Pr im er ............................... Mk 13 and all Mods
T ra ce r...................................................... Mk 9
Fuzes

Bas e........Mk 28 and all Mods
Nose........Mk 18 Mods 2. 3. 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.)

Auxi liary Deto nating Fuze
Mk 17 and all Mods 
Mk 46 Mod 0 
Mk 4-1 Mod 0 and 1 
Mk 54 Mod 0

When the  V.T. fuzes are  used, the  projec tile 
adapter  is removed, and a gas-chccked base- 
fuze plug, with no tracer, is fi tted into the  base.

V.T. fuzes are  authorized for  use in Mods 2-4 
only of thi s projec tile.

The Auxiliary Detonating Fuze Mk 54 is  re
placing the  Auxiliary Detonating Fuzes Mk 17 
and the  Mk 46. The Auxilia ry Detonating Fuze 
Mk 44 is used only in conju nction with the 
V.T. Fuze Mk 53.

All Mods of the  Projectile Mk 36 a re author
ized for use with A.P. steel  nose caps and for 
designat ion as “II .C." projectiles.

All Mods of the Projectile Mk 36 may also 
l>e issued B.L. & P. or B.L. & T. with the  Tracer 
31k 9 and adapter  for  ta rget  practice.

5-inch A .A.  Common Mk 47 Mods 0 and I
Guns used in ............................................5"/88
Over-all length , inches

With  nose fuz e............................... . .20.70
Without nose fuz e................................ 52.43

Diameter of base, inches ........................ 4.985
Distance base to band, inches ...................1.93
Width of band, inches .............................. 2.25
Diam eter  at bourre let, inch es...................4.985
F il li ng...........................................Explosive D

Weight  of filling, pounds.......................... 7.11
Weight  of loaded project ile, poun ds .. . .55.18
Ch arg e/w eig ht r a t io ..............................7.7%
Cartri dge Case . . . . . . . . . . . . . . . . ..........Mk 5
Pr im er ............................Mk 13, all Mods
T ra cer.......................................................Mk 9
Fuz es....................................... Same as Mk 35
The Mod 1 differs from the  Mod 0 in tliAt 

the  band sea t has different knurl ing.
Only a few thousand of these A.A. Common 

Project iles Mk 47 were made.
The  Mk 47 was made to furn ish a heavier 

projectile  for some newer light -weight fuzes, 
hence main taining a standard  ballistic weight. 
However, it has been fuzed exactly like the  Mk 
35 up to the  present time.

5-inch illu minat ing Mk 25
(a ) Mods I, 3, 4, 5, 6
(b ) Mo d 2 (O bsole te)
Guns used i n .......... (a) 6*751 (bag or case)

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

With nose fuze .................................... 19.975
Without nose fuze...............................15.865

Diam eter of base, inch es.......................... 4.948
Distance base  to band, in ches.................... 2.43
Width of band, inches ................................ 2.0
Diameter at bourrele t, inches.................4.985
Filling............Expelling charge is black  pow

der; flare, magnesium.
Weight of fil lin g...  .Expellin g charge is 2.5 

ounces.
Weight o f loaded project ile, pounds ........54.5
Cartrid ge C ase .......... (a)  Mk 3

(b) Mk 4, Mk 4 Mod 3
Pr im er ............................... Mk 13 and all Mods
Fuzes

Nose......................... Mk 18 Mods 2, 3, and 4
Mk 50 and all Mods 
Mk 63 Mod 0

The Mod 2 projec tile, used in the  5"/ 25  gun. 
is identical to t he  Mod 1, except for modification 
of the  rotat ing  band.

When these  projec tiles 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 th e Nose Fuzes Mk 50 and Mk 63 is not  
author ized with rounds used in the 5*725 and 
5" /51 case joins.

'Hie Illuminating Con tents  Mk 3 are used w ith 
projectiles Mods 1 thro ugh  4;  projec tiles Mods 
5 and 6 ar e assembled with Illum inating Con
te nt s Mk 4 Mod 5 when used in the  5'7 51 bag 
gun . Illuminating Contents Mk 3 when used 
in the  51 ,r/51  case gun.

5-inch Illuminating and 5-inch W.P. Mk 27
M od i I — 10

Guns used in ............................................5"/25
Over-all length, inches

With nose fu z e ......................................20.0
Withou t nose fuz e.................................. 15.8

Diam eter  of base, inch es.......................... 4.968
Distance base to  band, inc hes.................. 1.93
Width of band, inc hes................................ 2.00
Diameter at  bourrelet,  inches................ 4.985
Fi lli ng .......... Expelling  charge is black pow

der  ; Hare, magnesium.
Weight of  fill ing .. .  .Expelling charge is 2 .5 

ounces.
Weight  of  loaded projec tile

53.65 pounds — Mods 1-4 
54.50 pounds — Mods 5-10

Cartri dge C as e..................Mk 4, Mk 4 Mod 2
Pr im er ..............................Mk 13 and all Mods
fuz es

Nose............................... Mk 63 Mod 0
Mk 1$ Mods 2, 3. I 
Mk 50 and all Mods

Mods 1, 2. 3, 4 have  a  band diamet er o f 5.10 
inches , and Mods 5, 6, 7, 8, 9, and 10 have a band 
dia me ter  of 5.12 inches.

The Illuminating Contents  Mk I Mod 5 are  
used in thi s projectile.

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

5-inch Illumin atin g Mk 30 M ods 1— 8
Guns used in ............................................5*738
Over-all length, inches

With  nose fuze....................................... 20.0
Without nose f uze..............................   .15.8

Diam eter  of base, in che s.......................... 4.968
Distance base to  band, in ches.................... 2.43
Width of  band, inches ................................2.25

figure  37. S-inch Illuminating Mk 30 M odi 1— 8

Diam eter  at bourre let, inch es..................-1.985
Fill in g.......... Expelling charge is black pow

de r: flare, magnesium.
Weight of fil lin g. ..  .Expelling cha rge  is 2.5

ounces.
Weight of loaded projectile,  pounds........ 5-1.5
Car tridge C as e......................................... Mk 5
P ri m er.............................Mk 13 and all Mods
Fuzes

Nose............................. Mk 63 Mod 0
Mk 18 Mods 2, S, 4 
Mk 50 and all Mods

The Illuminating  Contents Mk 4 Mod 5 are  
used in t his  projec tile.

5-inch Illuminating Mk 43 Mod 0
Guns used in ............................................5*754
Over-all length, inc hes..............................26.0

Without nose fuze................................22.28
Diameter of base, inches ........................ 4.973
Diameter at  b o u rr e le t,  in c h es ....................4.9 85
Fi lli ng ..........E xpelling charge is black pow

de r; flare, magnesium.
Weight  of fil lin g. ..  .Expelling charge is 2.5

ounces.
Weight of loaded .projectile, pounds.......... 70
Car tridge C as e.........................................Mk 6

40 CONFIDENTIAL



5-I N C H  PROJECTILES

Pr im er ............................. Mk 13 and all Mods
Fu zes...............................Nose—Mk 25 Mod 1
The Illumin ating Contents Mk 4 Mod 5 are 

used in th is projectile,  modified to use a  le ngth 
ened spac er sleeve.

Thi s projectile  is identical to the  5-inch 
Illum inating Projecti le Mk 18, except th at  the 
la tte r has a double ro tat ing band.

5-inch  Illu mina ting Mk 44 Mod  I
Guns used in ............................................ 5"/3 8
Over-all length , inches

With  nose f uze ..................................... 19.97
Without nose fuze .............................. 16.465

Diam eter  of base, inches ........................ 4.973
Distance base to band, inch es.................... 2.43
Width o f band, inch es................................ 2.25
Diam eter  at  bour relet , inc hes................ 4.985
Fil ling .......... Expelling  cha rge  is black pow

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

ounces.
Weight of loaded projec tile, pounds........ 54.5
Cartridge  C as e......................................... Mk 5
Pr im er ............................. Mk 13 and all Mods
Fuzes

Nose......................... Mk 18 Mods 2, 3, and 4
Mk 50 Mods 0-4 
Mk 63 Mod 0

This projec tile is cur ren tly assembled with 
the  Illuminating C ontents Mk 4 Mod 5 

5-inch Illu mina ting and 5-inch W.P. Mk 45
Mod  0

Guns used in ............................................5 "/25
Over-all length, inches

With  nose fu ze ...................................... 19.97
Withou t nose fuze .............................. 16.465

Diameter of base, in ches .......................... 4.968
Distance base to band, inc hes...................1.93
Width o f band, inch es.................................. 2.0
Diam eter  at  b ourre let, inches .................4.985
Fil ling ..........Expelling charge is black pow

der; flare, magnesium.
Weight  of fil lin g. ..  .Expellin g charge is 2.5 

ounces.
Weight  o f loaded projectile,  pounds........54.5
Cartridge  Ca se.................... Mk 4, Mk 4 Mod 2
Pr im er ..............................Mk 13 and all Mods

Fuzes
Nose......................... Mk 18 Mods 2, 3, and 4

Mk 50 and all Mods 
Mk 63 Mod 0

This projec tile is loaded with the  Illum inat
ing Con tent s 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 Illu mina ting Mk 48 Mo d 0
Guns used in ............................................ 5"/54
Over-all length, inch es.............................. 26.0

Without nose fuze ................................ 22.28
Diameter of base, in che s.......................... 4.973
Diam eter a t bourrele t, inch es...................4.985
Fil ling ..........Expellin g charge is black pow

der ; flare, magnesium.
Weight of fil lin g.. . .Expell ing charge is 2.5 

ounces.

Figure 38. 5-in<h Ruminating Mk 48 Mod 0
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W eig ht of loaded pr ojec til e,  pounds............70
Cart ridge Ca se................................................M k 6
P rim e r.....................................M k IS  and al l Mods
Fuze s.................................... Nose— Mk 25  Mod 1
T h e  Ill um in at in g Co nten ts M k 4 Mod 5 are

used, modified  fo r a len gthened spacer sleeve.

The pr ojec til e is iden tic al  in all  respects to  

the M k 4S, except th a t i t  has  a double ro ta ting

band.

BLACK POWDER EJECTION CHARGE

STEEL BAFFLE PLATE

FELT BAFFLE GASKET

METAL FOIL LOAD

CYLINDRICAL WOOD FORM 
(4 SECTIONS)

FELT BASE GASKET

STEEL SPACER PLATE

SPLIT STEEL SUPPORT SLEEVE

SPLIT STEEL SLEEVE

TWIST PIN

SHEAR PIN

BASE PLUG

Figure 39. S-inch Win d o * Projectile— W indo * Load MT t Mod 1
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5-inch Wind ow  Pro jec tile

Guns used in ...........................................5"/3 8
Over-all length , inches

With  nose f uze .......................................20.0

With out nose fuze.................................. 15.8
Diameter of  base, inc hes.......................... 4.968
Distance base to band, inches .................. 2.43
Width of band, inches ................................2.25
Diam eter a t bou me let, inc hes.................. 4.985

ROLL OF 
METAL FOIL

BLACK P0W0ER  
EJECTION CHARGE

STEEL BAFFLE 
PLATE

CARDBOARD OlSC 
FIXED TO END OF 
FOIL ROLL

aluminum DISC

aluminum SPLIT 
RETAINER RING

TWIST PIN

base  plug

FUZE

FELT BAFFLE 
GASKET

FELT SPACER 
GASKET

SPLIT STEEL  
SLEEVE

STEEL
SPACER
PLATE

SHEAR PIN

Figure 10. Wind a *  Load MJi 2 Mod 0
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Fi lli ng ..........Expelling charge is black pow
de r; flare, magnesium.

W eig ht o f fi ll in g. . .  .E xpell in g  ch arge  is 2.5  
ounces.

Weight  of loaded projectile, pounds
Load Mk 1 Mod 1—53.9 (approx.) 
Load M k 2 Mod 0— 54 .6  (a pp ro x. ) 
Load M k 4 Mod 0— 53 .0  (a pp ro x. )

BLACK POWDER 
EJECTION CHARGE

FELT BAFFLE
casket

STEEL BAFFLE 
PLATE

/ — \

STEEL SPACER 
PLATE

SHEAR PIN

SPLIT  STEEL 
SLEEVE

CVLINDRICAL
MAGNESIUM
FORM

FELT SPACER 
GASKET

STEEL SPACER 
PLATE

g! Sj fxzzzzzzzzzzzzx:fi».5ji£ZZZZZZX: . .

METAL FOIL 
IN TWO STACKS

ALUMINUM
DISC

TWIST PIN

figu re  41. Window Lood Mk 4 Mod  0

FELT SPACER 
GASKET

BASE PLUG
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Cartri dge Ca se......................................... Mk 5
Pr im er ............................. Mk 13. and all Mods
Fuzes

Nose ..........................Mk 63 Mod 0
Mk 18 Mods 2, 3, and 4 
Mk 50 and a ll Mods

Projecti le Body
5-inch 111. Mk 30 Mods 5, 7, and 8 
5-inch Ill. Mk 11 Mod 1

Window Iztad Mk 1 Mod 1: Cons ists of about 
13.800 aluminum foil str ips , each 8 inches long, 
3/1 6 inch wide, and 0.00035 inch thick,  backed 
on eit he r side by 12 pounds of  tissue paper, solid 
glued. T he str ips arc  stacked with in a four-sec
tion cylindrical wood form, which is encased in 
a spl it steel sleeve, the  whole inserted into the  
projecti le cavity.

Window Load Mk 2 Mod 0: Consists of 19 
rolls of aluminum foil stacked within a split 
stee l sleeve. Each roll con tain s continuous foil 
600 fee t long, >.•;» inch wide, and 0.0009 inch 
thick . One end  of the  foil is atta che d to a card
board  disc by a rayon lead er 15 fee t long, in
sur ing  streaming out of the  foil roll. The foil 
rolls, with the ir cardboard discs, are  each en
cased in a spl it retain er ring , forming a load 
uni t. The uni ts are  sep ara ted  by aluminum 
discs when loaded in the split  steel sleeve.

Window Load Mk 1 Mod 0: Consists of two 
stacks  of 13,800 aluminum foil str ips , each 
stack sepa rated by an aluminum disc. Each str ip 
is 5.1 inches long by 3/1 6 in. wide. The strips 
are  stacked within two four-section  cylindrical 
magnesium forms, which a re  encased in a spli t 
stee l sleeve.

Ope ratio n: The  explosion of  the  black powder 
eject ion charge, initia ted by the  fuze, exerts a 
pressure again st the  baffle plate  and forces 
the  spl it steel sleeve, window load, and base plug 
out of  the  base end of  the  projectile.

5-inch W hi te  Phosphorus Smoke Pro jec tile
Guns used in ............................................5"/3 8
Over-all length , inches

With nose f uze .....................................  .20.0
Withou t nose fuz e.................................. 15.8

Diam eter  of base, inches ........................ 4.968
Distance base to band, inches ................. .2.43
Width of band, inches ................................2.25
Diam eter a t bourrelet.  inches ................ 4.985
Fil ling ......... Expelling  charge is black pow

de r; flare, magnesium.
Weight of til lin g. . . .Expell ing charge is 2.5

ounces.
Weight of loaded project ile, pounds ........53.0
Cartrid ge Case................................... . . .  Mk 6
Pr im er ............................... Mk 13 and all Mods
Fuses

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 .)—fo r use

with 1,200 f/8 initi al velocity 
reduced charge

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

5-inch Illuminating Mk 30 Mods 1-8 
The projec tile body, base plate, and expelling

cha rge  are  the  same as those for  th e 5-inch Il
luminating Project ile Mk 30.

The can iste r 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  is 
painted olive dr ab over all. Thro ugh the  center 
of  the  ca nis te r is  in se rted  a  burster tube con
tain ing  the  ball istite bu rs ter charge, with a 
black powder delay f itted to the  upper  end of the 
tube. The can iste r is d ivided into four sections 
internally , w ith each section conta ining 42 W.P. 
filled steel tubes 0.5 inch in diameter  an d 2.86 
inches long, 168 tubes in all. The can iste r is 
filled through the  base  with molten W.P. and 
clos ed  with two i,S-inch pipe plugs.

Type  of Filling
Expel ling charg e..........2 ounces black powder
Burst ing  charg e................14 grams Ballistite
Smoke fi lling........................7.06 pounds white

phosphorus
The black powder expelling charg e, ignited 

by the  fuze, init iate s the delay element  at  the  
upp er end o f the  bu rst er tub e and forces off the  
base plate, ejec ting  the  can ister rearw ard. The
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delay initiates the burster, which ruptures the 
canister and scatters the W.P. filled steel tubes. 
Th e smoke cloud thus formed is about 36 -10

yards in diameter. Th e projectile combines 
screening, anti-personnel, and slight incendiary 
effect.

NOSE FUSE

EXPELLING CHARGE

FELT PADDING

OELAY ELEMENT

ba llistit e 
BURSTER TUBE

CANNISTER

W.P. FILLED  TUBES

CANNISTER  
CLOSING PLUG 

FELT PADDING

figure 42. S-Inch Whife Phosphorus Projectile

LEAD FILLER
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Part I — Cha pter I — Section 5

6-INC H PROJECTILES

6-inch A.P. Mk 35 Mods I — I I
Guns used in ................................ 6" /47 tease)
Over-a ll l ength , inches

With  cap and  win dsh ield ....................... 27.0
Wi tho ut cap  and  win dsh ield ............... 17.19

Diam ete r of base , in che s............................5.985
Dis tance base  to band,  inch es ................... 1.55
Width  of  band, inc hes............................... 2.50
Diamete r at  bou rre let,  inch es ................. 5.985
Fi lli ng ............................................Explosive D
Weight  of  filling, pou nds............................1.95
Weight  of loaded pro jectile , pou nds ........ 130
Ch arge /w eig ht  r a t i o ................................1.5%
Ca rtr idg e C ase ..........................................Mk 1
Prim er .............................. Mk 13 and  all Mods
T ra c e r........................................................ Mk 5
Fu ze s.................. Base—Mk 21 Mods 0  and 1

6-inch Special Common Mk 27 Mod i I— 8
Guns used in .............................................6 "/53
Over-a ll length , inches

With  cap  and  winds hie ld....................... 27.0
Wi tho ut cap and  w indshie ld................. 15.95

Dia me ter  of ba se, i nches...........................5 985
Dis tanc e base to band , inc hes................... 1.55
Wid th of band,  inc hes................................. 2.50
Dia me ter  at  bou rrel et, inc hes................. 5.985
Fil ling............................................E xplosive D
Weight  of filling, pou nds ........................... 2.20
We igh t of  loaded pro jec tile , poun ds........... 105
Ch arge /w eigh t r a t i o ............................ .2 .1 %
Prim er .......................................... Mk 15 Mod 1
T ra c e r .........................................................Mk 5
Fu ze s.....................Base— Mk 19 Mods 0 a nd 1
The 6-inch Special Common P roj ectile s Mk 27

Mods 2 and  5 have  2.50 pounds of explosive, 
ra th er  tha n the 2.20 pounds contained in the 
ot he r Mods.

Figure 43. 6-iogh A.P. Mk 35 Mod i 1—8 Figure 44. 6-inch Specie! Common Mk 27 Mod i 1—8
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45 , 6-inch Common Mk 20 Mo th 0—4 fig ur e 46.  6-in ch Common Mk  24 Mod  1

6-inch Common Mk 20 Mods 0— 4 (Obsole te)
Guns used in............................................6"/50
Over-all length, inches ............................22.70
Diameter of base, inch es............................ 5.94
Distance base to band, inches .................... 1.0
Width of band, inches ................................2.0
Diameter at  bourrelct, in ches.................. 5.985
Filling..........................................Explosive I)
Weight of filling, poun ds..........................7.08
Weight  of loaded projectile, p ounds...........105
Charge/weight r a t io ............................ 5.97%
Prim er.........................................Mk 15 Mod 1
Tracer .....................  Mk 5
Fuzes......................Base— Mk 28 and all Mods
This p rojec tile may be found fuzed with Base 

Fuze Mk 3 and Mods.
Mods 0, 2, and 4 may also be issued B.L. 4: T. 

with ada pte r and Mk 5 Mod 1 Tracer for  ta r
get  practice .

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

6-inch Common Mk 24 Mod s I— 5
Guns used in ............................................6" /53
Over-all length , inches ..............................27.0
Diameter of base, inches ...............   5.985
Distance  base to band, inches .....................1.0
Width of band, in ch es ...............................2.50
Diamete r at  bourrelet . inc hes.................. 5.985

Fi lli ng ...........................................Explosive D
Weight of filling, poun ds.................  .5.73
Weight of loaded projec tile, pounds........105
Charge/w eight r a t io ........................... 5.46%
Prim er . . . . . . . . . . ....................Mk 15 Mod 1
T ra ce r.................................................... Mk 5
Fuzes................. Base—Mk 19 Mods 0 and 1
This project ile is reserved for submarines.
This projectile may be fuzed with Base Fuzes 

Mk 3 and Mods. I t is to  1* reloaded and refuzed 
with the Base Fuze Mk  19.

This project ile is also issued B.L. & T. with 
ada pte r and Tracer  Mk 5 Mod 1 for ta rget  
practice.

6-inch Common Mk 28 Mods I and 2
Guns used in ........................... ..6" /1 7 (bag}
Over-all length , inches ..............................27.0
Diameter of base, inches ........................ 5.985
Distance base to band, inch es...................1.55
Width of l>and, inch es.............................. 2.50
Diameter at  bourrelet , inch es................ 5.985
Fill in g...........................................Explosive D
Weight of filling, poun ds.......................... 5.72
Weight  of loaded projecti le, pounds........105
Charge/w eight r a t io ............................ 5.15%
P ri m er........ . ............................ Mk 15 Mod 1
Tra ce r. .....................................................Mk 5
F uzes.............. .Base—Mk 19 Mods 0 and 1
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Figure 47. 6-inch H.C. Mk 34 Modi 1—1

6-inoh H.C.  Mk 34 Mods I— 7
Guns used in ................................6" /47  (case)

€'75 3 (bag)
Over-all leng th, inches

Wi th nose f uze.................................... 27.015
Without nose fuz e.............................. 22.225

Diameter of base, inc hes ........................ 5.985
Distance base  to band, inc hes...................1.55
Width of band, in c h e s .. .. ,.....................2.50
Diameter at  bour relet , inc hes................ 5.985
Fil ling........................................... Explosive D
Weight  of filling, pounds......................... 13.22
Weight of loaded projectile,  pounds ........105
Charg e/w eight r a t io .............................12.6%
Cartridge  C a se ....................................... Mk 1
P ri m er..............................Mk 13 and all Mods
Tra ce r................................. Mk 5, Mk 5 Mod 1
Fuzes

B as e.......... Mk 28 Mods 0 and 1
>Tose..........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 17 Mod 0 (V.T.F.)

Auxiliary Deto nating Fuze
Mk 17 and all Mods 
Mk 46 Mod 0 
Mk 54 Mods 0 and I 
Mk 44 Mods 0 and 1

A nose cap may be thre aded to the  projectile 
body over the  nose fuze fo r moisture -proofing 
purposes.

When thi s projectile  is used in the  6"/5$  
bag  gun, th e Primer Mk 15 Mod 1 is used.

The  Auxiliary Detonating  Fuze Mk 54 is re
placing  the Auxiliary Deto nating Fuzes Mk 17 
and Mk 16 in all assemblies.

A specially cavitized Mk 34 round, designed 
for  use in the 6*747 gun only, is being produced 
for  assembly with  the  V.T. Fuze Mk 47. When 
th is fuze  is used, the  Ease  Fuze Mk 28 is also 
employed, withou t tra cer. Thi s featu re differs 
from oth er  V.T. fuzed projectiles , which take 
no base fuze. The Auxiliary* Deto nating Fuze 
Mk 44 will be used only in con junction with the  
V.T. Fuze Mk 47.

6-inch H.C., W.P., Illu mina ting,  and Windo w 
Mk 39 Mo d 0

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

Figure 48. 6-inch H.C.  Itfummating. and
Window Mk 39 Mo d 0
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Over-all length, inches
With nose fuze .......................................... 30
Withou t nose fuz e................................ 26.28

Diameter of  base, inches...........................5.985
Distance base to band, in ches.....................1.00
Width of band, inc hes................................ 2.5
Diam eter  at  b ourrele t, inc hes................ 5.985
Fill in g........................................... Explosive D
Weight o f filling, pou nds........................... 14.09
Weight  of loaded project ile, pounds........... 105
Cartridge  C as e......................................... Mk 4
Pr im er ......................................Mk 13, all Mods
Tracer ............................... Mk 5, Mods 0 and 1
Fuzes

Ba se ........Mk 28 Mods 0 and 1
Nose ........Mk25 (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  i s the H.C. round designed for  the  new 
6" /47 dual-purpose gun. It  is a half-cal iber 
longer th an  the 6-inch H.C. Projecti le Mk 34, 
and will be adaptable for  loading of H.C., W.P., 
Illum inat ing,  o r Window fillers.

Figure 49. 6-ineh Illuminating Mk 22 Mod 1

6-inch Illu mina ting Mk 22 Mod I (O bsolete)
Guns used in ..............................6” /47 (bag)

6" /50  (bag) 
6" /53 (bag)

Over-all length, inches
With nose fu z e .................................. 23.027
Without nose fuze .............................. 18.697

Diam eter  of base, inches .......................... 5.94
Distance—base to band, inch es................. 2.35
Width of band, inc hes................................ 2.50
Diam eter a t bourre let, i nch es..................5.985
Fill in g.......... Expel ling charge of black pow

de r; Hare, magnesium.
Weight of fil lin g.. .  .Expell ing charge is 3.5 

ounces.
Weight of loaded projectile,  po un ds .. . .95.40
Pr imer ..................................... Mk 15 Mod 1
Fuzes

No se........Mk 63 Mod 0
Mk 18 Mods 2, 3, and 4 
Mk 50 and all Mods

The Nose Fuze Mk 50 is auth orized for assem 
bly in thi s projecti le only when used in the 
6"/53  bag gun.

The Illum inating Contents  Mk 3 are used in 
this  round.

6-inch Illuminating Mk 23 Mods I and 2
Guns used i n ............................... 6"/ 47  (bag)

6"/ 50  (bag) 
6" /53  (bag)

Over-all length, inches
With  nose fu z e .................................. 23.027
Without nose fuze...............................18.697

Diam eter of base,  inc hes.......................... 5.94
Distance base to band, inches .................. 2.35
Width of band, inches ................................ 2.50
Diam eter at  bourrele t, inches .................5.985
Fill in g.......... Expel ling cha rge  is black pow

de r; Hare, magnesium.
Weight  of fil lin g. . . .Expellin g charge is 3.5 

ounces.
Weight of loaded p rojec tile, pou nds ........96.0
P ri m er....................................... Mk 15 Mod 1
Fuzes

No se........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 €'7 53  b ag gun,

The Illuminatin g Conten ts Mk 3 are used.

6-inch Illuminating Mk 32 Mod 0
Guns used i n ............................... 6"/4 7 (case)
Over-all length , inches

With nose fu z e ..................................23.027
Without nose fu ze .............................. 19.517

Diam eter of base, inches ........................5.94
Distance  base to band, inc hes.................... 2.05
Width of band, inches................................ 2.50
Diameter at  bourrele t. inches ..............5.985
Fi lli ng ........... Expelling charge is black jx>w-

der;  Hare, magnesium.
Weig ht of  fill ing ...  .Expelling charge is 3.5 

ounces.
Weig ht of loaded projectile, po un ds .. ..  .94.5
Car tridge C as e......................................... Mk 4
P ri m er............................. Mk 13 and all Mods
Fuzes

N ose ........ Mk 18 Mods 2,  3, and  4
Mk 59 and a ll Mods 
Mk 63 Mod 0

The Illuminatin g Contents  Mk 4 Mod 6 are 
used in thi s projectile.

6-inch Illuminating Mk 38 Mod  0
Guns used in ............................... 6"/M7 (case)
Over-all length , inches

With  nose fuz e.......................................26.7
Without nose f uze .............................. 23.225

Diam eter of base, inch es........................ 5.975
Distance  base to band, inches .................... 1.0
Width of  band, inch es ............................... 2.50
Diameter a t bourre let, inches .................5.985
Fi lli ng .......... Expelling charge is black pow

der; flare, magnesium.
Weight  o f loaded projectile, pounds........ 105
Cart ridge C as e.........................................Mk 4
P ri m er............................. Mk 13 and all Mods
Fuzes

No se........Mk 18 Mods 2. 3, and 4
Mk 50 and all Mods 
MkGSModO

Tliis projectile was made to provide an illum
inating  projectile simila r in ballistic tra its  to 
the 6" H.C. Projec tile Mk 31.

Figure 50. 6—inch illumin atin g Mk 41 Mad  0

6-inch Illuminating Mk 41 Mod  0
Guns used i n ....................6'747  Dual-purpose
Over-all length , in ches.......................... 30.09

Without nose f uze............................... 26.28
Diam eter of base, inches ........................ 5.975
Distance base to band, in ches.................... 1.00
Width of band, inch es................................ 2.50
Diameter at  bourre let, inch es................ 5.985
Type of filling. .Black powder ejection charge
We igh t of filling, oun ces..............................2.5
Weight  of loaded projectile , pounds.. . .  1L0.0
Cartridge Case............. - ........................Mk 4
P ri m er......................... .  Mk 13, all Mods
Fuzes .........................Nose—Mk 25 (M.T.F.)
The Illuminating  Contents Mk 4 Mod 6 are

used in this projectile.

6-inch Tar get  Mk 36 Mods I, 2, and 3
Guns used in ............................... 6*747 (case)
Over-all length , inches ..................................27
Diamete r of base, inches ........................ 5.985
Distance base to band, inch es................... .1.0
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Width of band, inches ................................. 2.5
Diameter a t bourre let, inches................ 5.985
Weig ht of loaded projectile, pounds......... 130
Cartri dge Cas e.........................................Mk -1
Pr im er ............................... Mk 13 and ail Mods

T ra cer...........................................Mk 5 Mod 1
This project ile has no spotting dye loaded in

the  windshield.
The diffe rent modifications are  to dis tingu ish 

between manufacturers.

Figure SJ. 6-rircF Target Mk 27 Hod 1

6-inch Target M l 37 Mod  I
The only difference between this  projectile

and  the  6-inch Mk 36 target  round is that the 
Mk 37 has  provision for a spot ting  dye load.

Part I — Chapter  I — Section 6

7-INC H PROJECTILES

»• ■ X II H  C

Figure 52. 7-inch A.P. Mkt 6, 10. and 12

7-inch A.P. Mk 6 Mod  I (O bsole te)
Guns used in ...........................................7"/ 45
Over-all length, inches

With cap & Windshield........................ 23.64
Without cap & windshield .................. 19.79

Diameter of base, inche s.......................... 6.94
Distance base to band, inches ...................... 1.0
Width of band, inches ..............................2.33
Diameter at  bourrelet , inch es.................. 6.99
Fi lli ng .......................................... Explosive D
Weig ht of filling, pounds............................ 4.31
Weight of loaded projecti le, poun ds....... 165
Cha rge/weight ra tio ..............................2.61%
Pri m er .........................................Mk 15 Mod I
Tracer ......................... Integral  in fuze; Mk 5
Fuzes

Bas e........... Mk 2 Mod 2 (B.l.F.)
Mk 9 (B.l.F.)
Mk 21 Mods 0 and 1 (B.D.F.) 

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 (O bsolete)
Guns used i n ............................................7"/45
Over-all len gth, in ch es ...............................23.73
Diameter of base, inches .......................... 6.91
Distance base to band, inc h.........................1.0
Width of band, inch es.............................. 2.3S
Diam eter a t bourrelet,  inches ...................6.99
F il li ng ......................................... Explosive I)
Weight  of filling, pounds...........................4.31
Weight of loaded projec tile, pounds........ 165
Ch arg e/w eight r a t io ............................ 2.61%
P ri m e r ....................................... Mk 15 Mod 1
T ra c e r ........................Inte gra l in fuze; Mk 5
Fuzes

Ba se............ Mk 2 Mod 2 (B.I.F.)
Mk 9 (B.I.F.)
Mk 21 Mods 0 and 1 (B.D.F.)

7-inch A.P. Mk 12 Mods I and 2 (Obsole te,
Guns used in . ...........     7*745
Over-all length, inches............................ 23.68
Diameter of base, inch es............................ 694
Distance base to band, inc hes.....................1.0
Width of band, inch es.............................. 2.33
Diam eter at  bourre let, inches ............•. .6.985
Fil ling ...........................................Explosive D
Weight of filling, pounds................Mk 1—1.0

Mk 2—3.5
Weight of loaded projec tile, pounds........ 165
P ri m er......................................... Mk 15 Mod 1
Tr ac er ......................... Integr al in fuze;  Mk 5
Fuzes

Base............Mk 2 Mod 2 (B.I.F .)
Mk 9 (B.I.F.)
Mk 21 Mods 0 and 1 (B.D.F.)

7-inch Fie ld Mk 13 Mods I end 2 (Obsole te)
Guns used in ........................................... 7*745
Over-all length, inches

With  nose fuze .................................. 29.58
Without nose fuz e.................................. 28.0

Diam eter  of base, inches .......................... 6.94
Distance base to band, inches .....................1.0
Width of band, inch es.............................. 2.33
Diameter a t bour relet , inches .................6.98-5
Filling  ............................................. Cast  TNT
Weight of filling, pounds............................ 24
W’eight of loaded project ile, pounds........152

Charge/w eight r a t io ...................... 15.1%
P ri m e r ....................................... Mk 15 Mod 1
Fuzes ..................Nose—Mk 7 Mod 1 (P .D .F. )

7-inch Bombardment Mk 14 Mod 2
(O bs olete)

Guns used in ...........................................7*745
Over-all length, inches

W ith nose fuze ......................................28.84
Without nose fuze ................................ 24.80

Diam eter  o f base, inches .......................... 6.94
Distance base to band, inches .....................1.0
Width of band, inches ................................ 2.33
Diam eter  a t bourre let. inches ................ 6.985
Filling  ............................................. Cas t TNT
Weight of filling, pou nds ...................... .. 2 4
Weight of loaded p roject ile, po un ds .. ..  153.8
Cha rge/we ight ra tio ..............................15.6%
P ri m e r....................................... Mk 15 Mod 1
Tra cer  ....................................................Mk 9
Fuzes

Nose........................... Mk 7 Mod 1 (P.D.F.)
Bas e........................... Mk 3 Mod 2

M k 28 Mods 0 and 1
The bombardment  pro ject ile’s shape is sim ilar 

to th at  of  the field projectile.

Figu/e  53. 7- inc h Field Mk 13 Mods 1 and 2
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Part I — Chapter  I — Section 7

8-INC H PROJECTILES

Figure 54. 8-in ch A.F.  Mk 19 Mods 1— 6

\

Figure  S5. 8-in th  A.P . Mk 21 M odi 1— 5

8-inch A.P. Mk 19 Mods I— 6
Guns used in ...........................................8"/55
Over-all length, inches

With cap and windshield......................36.0
Without cap and windshield................ 19.4

Diameter of base, i nch es....................... 7.977
Distance base to band, inch es..................2.56
Width of band, inch es............................. 3.30
Diameter a t bourrelet, inches................ 7.977
Filling ........................................Explosive D
Weight of filling, pounds......................... 3.64
Weight of loaded projectile, pounds........ 260
Charge/weight ratio ..............................1.4%
Pri m er ........................................Mk 15 Mod 1
T ra ce r......................................................Mk 5
Fuzes

Ba se ...............................Mk 21 Mod 0 and 1
Mk 23 Mod 0

Base Fuze Mk 21 is preferred. Mk 23 to be 
used only when Mk 21 is not available.

8-inch A.P. Mk 21 Mods 1— 5
Guns used in ........................................... 8"/55
Over-all length, inches

With cap and windsh ield...................... 36.0
Without cap and windshield................ 24.5

Diameter of base, inch es........................ 7.977
Distance base to band, inches.................... 2.56
Width of band, inches............................... 3.30
Diameter a t bourrelet, inches................ 7.977
Fi lli ng .......................................... Explosive D
Weight of filling, pounds.........................5.03
Weight of loaded projectile, pounds........335
Charge/weight ra tio ..............................1.5%
Pri m er ........................................ Mk 15 Mod 1
Trace r ................................................... Mk 5
Fuzes

Ba se .............................Mk 21 Mods 0 and 1
Mk 23 Mod 0

Base Fuse Ark 21 is preferred. Mk 23 to be 
use d only  when Mk 21 is not available.
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Figure 57. 8-inch Common Mk  H  Mod 1Figure 56. S-incfi Specie/  Common Mk 17 Mo di 1-

8-inch Special  Common Mk 17 Mods I—4
Guns used in ............................................8"/55
Over-all length, inche s.............................. 36.0
Diam eter  o f base, inches ........................ 7.977
Distance base to band, inc hes.................. 2.56
Width of band, inch es.............................. 3.30
Diam eter  a t bourrelet,  inches ................ 7.977
Fil ling ............................................Explosiv e!)
Weight  of filling, pounds....................... 10.38
Weight  o f loaded project ile, pounds........260
Charge/w eight ra tio ..............................3.99%
P ri m er....................................... Mk 15 Mod I
T ra cer.......................................................Mk 5
Fuzes

Bas e............................. Mk 21 Mods 0 and 1
Mk 23 Mod 0

The Base Fuze Mk 21 is preferable for  thi s 
projec tile. Several have also been fuzed with th e 
Base Fuze Mk 28 on account of a lack of suffi
cien t H.C. projectiles .

8-inch Comm on Mk 14 Mod I
Guns used in ............................................8" /55
Over-all length , inches

With cap and windshield...................... 36.0
Wi tho ut cap and w indsh ield.................26.19

Diam eter of base, inches ........................ 7.977

Distance base to band, inc hes .................. 2.56
Width of band, inches .............................. 3.30
Diam eter  at  bourrelet,  inches .................. 7.977
Filling  ......................................... Explosive D
Weight of filling, pounds.........................10.91
Weight of loaded projectile,  poun ds........260
Charge/w eight r a t io ............................. 4.1%
Pri me r .. ............. . . . . . . . . . . . . .Mk 15 Mod 1
T ra ce r......................................................  Mk 5
Fuzes

Base ..............................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 M od I
Guns used in ........................................... 8w/55
Over-all length , inches

With cap and windshie ld........... ............36.0
Without cap and w indsh ield................ 26.19

Diam eter of base, inch es........................ 7.977
Distance base to bund, i nch es.................. 2.56
Width of band, inches.............................. 3.30
Diam eter  at  bour relet , inches ................ 7.977
Fil ling ...........................................Explosive D
Weight of filling, pounds.........................11.46
Weight  of loaded projectile , pounds........260
Charge/w eight r a t io .............................. 4.4%
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P ri m e r........................................Mk 15 Mod 1
T ra ce r........................... ...........................Mk 5
Fuzes

Ba se............................. Mk 21 Mods 0 and 1
Mk 23 Mod 0

Th e Base Fuze Mk 23 is used only when the 
Mk 21 is not available.

8-in ch H.C.  Mk 24 Mods I— 5
Gun s use d in ................................................$" /5 5
Over-all leng th, inches

With nose fuz e...................................... 34.56
Without nose fuz e................................ 31.08

Diameter o f base, in ches .......................... 7.977
Distance base to band, inches .................. 2.56
Width of band, inc hes................................ 3.30
Diam eter  a t bour relet , inches ................ 7.977
Filling  ......................................... Explosive 1>
Weight of  filling, pounds ...................... 21.34
Weight of loaded projec tile, pounds........ 260
Charge/w eight r a t io ............................8.21 %
P r im e r .............................................Mk 15 Mod 1
T ra cer........................................... Mk 5 Mod 1
Fuzes

Ba se ........ Mk 28 and all Mods
Mk 89 Mods 0 and 1 
Mk 48 Mods 0 and 1

figure  58. 8-inch H. C.  Mk 24 Mo di 1— 5

No se ........Mk 18 Mods 2, 3, and 4 (M.T.F.)
Mk 50 Mods 0-3  (M.T.F.)
Mk 29 Mods 1. 2, and  3 (P  D .P. ) 
Mk 63 Mods  0  (M.T.F.)

Auxi liary Detonating  Fuze
Mk 17 and all Mods 
Mk 46  Mod 0 
Mk 35 Mod 0 
Mk 54 Mod 0 and 1 
Mk 55 Mod 0

Base Fuze Mk 48 (and Mods) is the  c ur rent 
and preferred assem bly for  th is project ile; 
however, the  Base Fuzes Mk 39 or  Mk 28 may 
be used.

The Auxilia ry Detonating Fuze Mk 55 is t he 
preferred assembly in th is project ile.

Figure 59. 8-inch H. C.  Mk 25 Mod 1
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8-inch H. C. Mk 25 Mo d I
Guns used in ...........................................8" /55
Over-all length , inches

With nose fuze....................................84.605
With out nose f uze................................31.13

Diam eter of base, inch es..........................7.977
Distance  base to band, inches .................... 2.0
Width of band, inche s................................ 3.30
Diam eter a t bourrelet, inch es............... .7.977
F il li n g ..........................................Explosive D
Weig ht of Alling, poun ds....................... .21.87

Weig ht of loaded pro jectile , poun ds........260
Charge/w eight ra ti o ................................. 8#
Prim er (bag g un )........................Mk 15 Mod 1
Cart ridge C as e.........................................Mk 1
P rim e r .................................................. Mk 35
T ra cer...................................................... Mk 5
Fuzes

Base............................. Mk 21 Mods 0 and 1
Mk 23 Mod 0

The Base Fuze Mk 21 is p refer red.
This  pro ject ile is designed so th at  it  may be

manufac tured by forging from the base end.

Part I —  Ch ap ter I — Section 8

12- INCH PROJECTILES

12-inch A.P. Mk 15 Mod 6
Guns used in ..........................................12^/50
Over-all leng th, inches ............................ 42.00
Diameter of base, inch es.......................... 11.9-1
Distance base to band, inch es.....................1.00
Width of band, inches .............................. 4.00
Diameter at  bourrele t, inch es............... 11.977
Fil li ng...........................................Explosive D

Weight  o f filling, pounds.......................... 25.0
Weight of loaded projecti le, pounds........870
Charge/w eight ra tio .............................. 2.8 7#
P ri m e r....................................... Mk 15 Mod 1
Tra cer  .....................................................Mk 5
Fuzes..................Base—Mk 21 Mods 0 and 1
This is an old type projectile, without wind

shield, which is not in common use.

Figure 60. 12-inch A.P. Mk 15 Mod 6

n

Figure 61. 12-fnih A.P. Mk 13 Mod T
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12-inch A.R. Mk 18 Mod  I
Guns used in ......................................... 12"/5 0
Over-all length , inches

With cap and wind shield.....................54.00
Without cap and w indshie ld................ 38.39

Diameter of base, inches .......... . .........11.977
Distance base  to band, in c h e s .. .. ........ 3.10
Width of band, inc hes................................ 4.0
Diameter at  bour relet , inches ...............11.977
F il li n g ........ . . . . . . . . . . . . . . . . .  Explosive I)
W eig ht o f fil lin g,  po un ds ........................... 17.1

Weight  of loaded projec tile, pounds . ..  .1,140 
Charge/w eight ra tio ............................. 1.52%
P ri m er......................................... Mk 15 Mod 1
Tra cer  .....................................................Mk 5
Fuzes ................... Base—Mk 21 Mod 0 and 1
The windshield is thread ed to the  A.P. cap 

and held in place by five equally spaced notch es 
which are  staked. The  A.P. cap 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.

Figure £2. 12—inch H,'

12-inch H.C.  M l 16 Mods I and 2, and Mk 21
Guns used in .......................................... 12"/50
Over all leng th, inches

With nose fu z e .................................... 43.76
Without nose fuze .............................. 40.285

Diameter of base, in ch es ... .................. 11.977
Distance base  to band, inches .................... 1.0
Width of  band, inches ................................4.0
Diam eter  a t bourrelet,  inches ...............11.977
Filling  ......................................... Explosive I)
Weight of filling, pounds........................ 58.20
Weight of loaded projectile, pou nds ........740
Charge/w eight r a t io ............................ 7.86%
P ri m er........................ ................. Mk 15 Mod I
T ra cer........................................... Mk 5 Mod 1
Fuzes

Ba se .......... Mk 28 "green str ipe”
Mk 39 Mods 0 and 1 
Mk 48 Mods 0 and 1

Nose .......... Mk 29 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 str ipe ” 
Mk 35 Mod 0
Mk 55 Mod 0

. Mi 16 Modi J and 2

Booster Mk 5, o r a special 0.53- 
pound pressed TNT booste r, is 
also used unde r the auxiliary 
det ona ting fuze

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

The  Base Fuze Mk 39 replaces the  original 
“green  str ipe ” Base Fuze Mk 28; the  Auxi liary 
Detonating Fuze Mk 35 replaces the  original 
special "green s tri pe ” Mk 17 Mod 8. These fuzes 
are  now be ing 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  I and 2, and Mk 22
Guns used in ......................................... 12"/50
Over-all length, inches

With nose fu ze ........................................ 54.0
Withou t nose fuze ................................ 50.18

Diameter of base, inches ........................ 11.977
Distance  base to band, inches .................... 3.1
Width o f band , inch es.................................. 4.0
Diameter at bou rrelet, inches ...............11.977
Fil ling ........................................... Explosive D
Weight of filling, pounds........................ 79.44
Weight of loaded projectile, pounds...........910
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Ch arg e/w eight r a t io ............................8.45%
P ri m er......................................... Mk 15 Mod 1
Tracer ........................................... Mk 5 Mod 1
Fuzes

B as e................ Mk 28 “green str ipe”
Mk 39 Mods 0 and 1 
Mk 48 Mods 0 and 1

Nose ................Mk 29 and Mods 1, 2, and 3
(P.D.F.)

Mk 12 Mod 0 (M.T.F.)
Mk 62 Mod 0 (M.T.F.)
Steel Nose Plug

Auxiliary Detonating Fuze
Mk 17 Mod 8 “green st rip e” 
Mk 35 Mod 0
Mk 55 Mod 0

Mk 5 Booster , or special 
0.53 pound pressed TNT 
booste r, is used under the 
auxil iary detona ting  fuze.

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

The Base Fuze Mk 39 replaces th e original 
special “green str ipe ” Base Fuze Mk 28; the 
Auxi liary Detonating Fuze Mk 35 replaces the 
original special "green str ipe” Mk 17 Mod 8. 
These fuzes a re now being replaced by the Base 
Fuze Mk 18 and the  Auxiliary  Detonating  Fuze 
Mk 55.

The Mk 62 is the  preferred nose time  fuze.
The 12-inch H.C. Projectile Mk 17 Mod 2 dif 

fers from  th e Mk 17 Mod 1 in that  its base plug 
thr eads  ar e 7.85" instead of 7.75".

Figure 63. 12-inch Target Mk 19 Mod  1

12-inch Ta rge t Mk 19 Mod I
Guns used in ............................... 12"/5 0 Mk 8
Over-all leng th, inches ..................................54
Diam eter  of base, inches .......................11.977
Distance base to band, inches .....................2.0
Width of band, inches ................................ 1.0

Diam eter  at  bourrelet,  inc hes..............11.977
Weight  o f loaded projectile,  po un ds .. . .  1,140
Pr im er ......................................... Mk 15 Mod 1
Tra cer  (if  loaded )................................... Mk 5
The re is no provision for a spo ttin g dye load

in t he  windshield of thi s projectile.

Part  I — Ch ap ter I —  Section 9 

14-INCH PROJECTILES

14-inch A.P. Mk 8 Mods 3, 7, 8, and 11 
(Obsole te)

Guns used in .......................................... 14"/45
14"/5 0

Over-all length, inch es............................ 49.44
Without cap & windshield................... 11.92

Diam eter  of base, inches .........................13.94
Distance base to band, inches .....................1.0

Width of band, inches ................................ 4.66
Diam eter  at  bourrelet,  inches ...............13.977
Fil ling ...........................................Explosive D
Weight  of filling, pounds........................ 34.30
Weight of loaded projectiles , po un ds .. .1,102
Cluuge /we ight ra tio ............................... 2.1%
P ri m er....................................... Mk 15 Mod 1
T ra ce r...................................................... Mk 5
Fu zes....................Base—Mk 21 Mods 0 and 1
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A special ada pte r with 1.5-inch dia met er o ut
side  thr eads  is requ ired to fit Base Fuzes Mk 
21 in th ese  p rojectiles.

The Mod 7 projecti le may a lso l>e issued B.L. 
& P. or B.L. & T. with adap ter  and Tra cer  
Mk 5 Mod 1 for  ta rg et  practice.

Figure 6S. 14-inch A.P. Mk 16 Mods 1— 11

14-inch A.P. Mk 16 Mods I— I I
Guns used in......................................... 14/z/45

14*750
Over-all length , inches

With  cap & windshield ...................... 56.00
Without cap & windshield.................. 36.72

Diam eter of base, inches ........................ 13.977
Distance base to band, inc hes.................... 8.46
Width of band, inc hes................................ 4.66
Diam eter at  bour relet . inches ...............13.977

Fill in g........................................... Explosive D
Weight  of filling, pounds ........................22.90
Weight  of loaded project ile, po un ds .. .  .1,500
Charge/w eight r a t io ..............................1.5%
Pr im er ................................. i . .  .Mk 15 Mod 1
T ra cer....................................................... Mk 5
Fuzes.................... Base—Mk 21 Mods 0 and 1
The Mod 11 has  a slig ht chan ge in the  cap 

design which moves the windshield thread s 
fu rth er  forward on the  project ile.

Figure 66. 14-inch A.P. Mk 20 Mod  1

14-inch A.P. ME 20 Mod I
Guns used in ......................................... 14"/45
Over-all length, inches ............................ 54.38
Diam eter of base, inc hes.........................13.977
Distance base to band, inches .................. 3.16
Width of band, in ches................................ 4.66
Diam eter at  b ourrelet,  inches ...............13.977
Fi lli ng ........................................... Explosive D
Weight  of filling, pounds........................22.90

Weight of loaded projectile,  po un ds .. . . 1,500 
Charge/w eight r a t io ..............................1.5%
Pr im er ......................................... Mk 15 Mod 1
Tracer....................................................... Mk 5
Fuzes ................... Base—Mk 21 Mods 0 and 1
This projec tile i s used only on the bat tleships 

New York and Texas. It is the  same as the  
Mk 16 Mod 8, except fbr a shortened  wind
shield.
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fig ure 67. 14- inth H.C,  Mk 19 Mo di 1— 6 
and Mod 22

14-inch H .C . Mk 19 Mods 1— 6 and Mk 22
Guns used in .........................................14*/<5

14*750
Over-all leng th, inches

With nose fuze ........................................56.0
Withou t nose f uze................................ .52.18

Diam eter o f base, inch es........................ 13.977
Distance base to band, inch es.................. 3.46
Width o f band, inches................................4.66
Diameter at  hour re let, inches............... 13.977
F il li n g .............................................. Explosive  D
Weight  of filling, pounds....................... 104.21
Weight of loaded projectile , po un ds .. . .1,275
Charge/w eight ra tio .............................. 8.01%
Pr im er ......................................... Mk 15 Mod 1
Tr ac er ........................................... Mk 5 Mod 1
Fuzes

Bas e.......... Mk 28 ' green str ipe ”
Mk 39 Mods 0 and  1 
Mk 48 Mods 0 and 1

Nose.......... Mk 29 Mods 1,2, a nd 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 st ripe”
Mk 35 Mod 0
Mk 55 Mod 0
Booster Mk 5, or  a special 0.53- 

pound pressed TNT  booster,  
will be used under the  aux ili
ary  detona ting  fuze.

The Base Fuze Mk 39 replaces the  origina l 
special “green str ipe " Base Fuze Mk 28; the  
Auxi liary Deto nating Fuze Mk 35 replaces the  
original special “green str ipe ” 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  prefe rred  nose time fuze.
Project ile Mk 19 Mod 1 only is suitable for 

use in 14*745 guns  on the  bat tleships New 
York and Texas.

The 14-inch H.C. P rojectile Mk 22 is simila r 
in its  dimensions to the  Mk 19. except  t ha t the  
ro tat ing band on the  Mk 22 is only 2.25 inches 
from the  base.

Fig ure  68. 14- inch Bombardment Mk 9

14-inch Bom bardment Mk  9

Guns used in ..........................................14*745
14*750

Over-all length, inches .............................. 56.0
Diam eter  of base, inch es.......................... 18.94

Distance base  to band, inches .....................1.0
Width of band, inch es.............................. 4.66
Diameter at  bourrelet,  inches ...............13.977
Fill in g........................................... Explosive I)
Weight  of  filling, pounds............................ 105
Weight of loaded projectile, po un ds .. . .  1,110
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Charge/weight  ratio
Cartridge  C as e........
Prime r......................
Tra cer .......................

................... 7.44%
................Bag gun
.........Mk 14 Mod 1
Mk 5, Mk 5 Mod 1

Fuzes..................... Base—Mk 28 and all Mods
The Base Fuze Mk 28 replaces the previously 

used Base Fuze Mk 3 Mod 2 with integral tracer.

Figure 69. 14—inch Tor got Mki 17 and 18

14-inch Targe t Mk  17 Mods 1— 3 and Mk 18
Mod I

Guns used in ........ , ...............................14*745
14*760

Over-all length, inch es............................... 56
Diam eter of base, inches ...................... 13.977
Distance base to band, inch es................ 2.25
Width of band, inches ..............................4.66
Diameter at bourre let, inches ...............13.977
Weight of loaded projecti le, po unds .. . .1,500
Pr im er .........................................Mk 15 Mod 1
Tracer  (if loaded )................................... Mk 5
There is no spo tting dye load in the Mk 17 

windshield.
The 14-inch Targe t Projectile  Mk 18 Mod 1

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

14-inch Target Mk 21 Mod I
Guns used in ................................. , . . . 14*745
Over-all length , inch es............................ 54.38
Diameter of  base, inche s........................ 18.977
Distance base to band, inches .................. 2.25
Width of band, inches .............................. 4.66
Diam eter at  bourre let, i nc he s................ 13.977
Weight o f loaded projec tile, po unds .. ..  1,500
Pr im er .........................................Mk 15 Mod 1
T ra cer...................................................... Mk 5
This t arg et project ile was made to  ma tch the 

14-inch A.P. Pr oj ec til e Mk 20 for the 
Arkansas and Texas  guns.

Part I — Chap te r I —  Section 10

16 -INCH PRO JECTILES

16-inch A.P . Mk 3 Mods 2— 5 (O bs ol ete)  Diameter of base, inches
Guns used in ........................................ 16"/4 5 Distance base to band, inches
Over-all length , inch es............................. 56.5 Width of band, inch es............

15.94
.3.03
.5.30

Figure 70. 16-inch A.P. MA 3 Mod i 2— 5
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16 -INCH PROJECTILES

Diameter at  bour relet , inc hes..............15.977
Fil ling ........................................... Explosive  D
Weight of filling, pounds ..........................57.5
Weight  of loaded projec tile, po un ds ...  .2,110
Ch arg e/w eig ht ra tio............................. 2.74%
Pr im er ......................................... Mk 15 Mod 1
Tr ac er ......................................................Mk 5
Fuz es..................Base—Mk 21 Mods 0 and 1

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

The 16-inch A.P. Project ile Mk 3 Mod 2 h as 
been declared unserviceable un til caps  and wind
shields  have been modified.

Mods 2 and 3 may be blind loaded and plugged 
or trac ered with  the  Tra cer  Mk 5 Mod 1 for 
ta rget  practice.

tit
Figaro 71. 16-inch A.P. Mk 5 Mo di f—5

16-inch A.P. Mlc 5 M ods 1— 6
Guns used in .......................................... 16"/4 6
Over-all length, inches

With cap & windshield...........................64.0
Without cap & windshield.................43.387

Dia meter  of base, inc hes .........................15.977
Distance  base to  band, in ches.....................4.03
Width o f band, inches ................................ 5.32
Diam eter  at bour relet , inc hes............... 15.977

Fill in g........................................... Explosive  D
Weight of filling, pounds..........................34.0
Weight o f loaded projectile,  po un ds ...  .2,240
Charge/w eight r a t io ............................. 1.5%
P ri m er....................................... Mk 15 Mod 1
T ra cer...................................................... Mk 5
Fuzes ....................Base—Mk 21 Mods 0 and 1
The 16-inch A.P. Project ile Mk 5 Mod 6 i s 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

16-inch A.P . Mk 8 Mods I— 8

Guns used in ......................................... 16"/d 5
16 75 0

Over-all length, inches
With  cap & windshie ld.......................... 72.0
Without cap & windshie ld.......................51.6

Diam eter  of base, in che s.........................15.977
Distance base to band, inches ...................4.03
Width of band, inches ................................ 5.32
Diameter at  bourrelet,  inches ...............15.977

Fil ling ........................................... Explosive D
Weight of  filling, pounds..........................40.90
Weight  of  loaded projec tile, po un ds ...  .2,700
Charge/w eight r a t io ............................ 1.5%
Pr im er ......................................... Mk 15 Mod 1
Tr ac er ...................................................... Mk 5
Fuzes ....................Base—Mk 21 Mods 0 and 1
The Mod 8 has a heavier  cap, blunter nose, 

and more hard ness, from grea te r heat tre at 
men t than  the  earl ier Mods.
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Fiqurt  73. 16-tntft  H .C . Mk  13 M od i 0— 6 and Mk 14

16-inch H.C . Mk 13 Mods 0— 6 and Mk 14
Guns used in ..................................... .  .16”/4 5

16*750
Over-all length, inches

With nose fuz e........................................ 61.0
Without nose f uz e............................... .60.18

Diam eter of base, inc hes.......................15.977
Distance base to band, inches .................. 4.08
Width of band, inc hes................................ 6.32
Diam eter  at  bourrelet,  inches ............... 15.977
Fil ling ........................................... Explosive D
Weight  o f filling, pounds ........................163.6
Weight of loaded pro jecti le, po un ds .. . .  1,900
Charg e/w eight r a t io ........................... 8.08%
Pr im er ..........................................Mk 15 Mod 1
Tr ac er ............................................Mk 5 Mod 1
Fuzes

Ba se .......... Mk 28 “ green str ipe ”
Mk 39 Mods 0 and 1 
Mk 48 Mods 0 and 1

Nose .......... Mk 29 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

Auxi liary Detona ting  Fuze
Mk 17 Mod 8 “green  st rip e”
Mk 35 Mod 0
Mk 55 Mod 0
Booster Mk 5. or  a special 0.53- 

pounds pressed TNT booste r, 
will l>e used under the  auxi li
ary  deto nating fuze.

Thi s projectile  is normal ly issued with an 
A.P. nose plug.

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

The Base Fuze Mk 39 replaces the  original 
special “green  str ipe” Base Fuze Mk 28 ; the  
Auxi liary Detonating  Fuze Mk 35 replaces the  
original special “green str ipe ” Mk 17 Mod 8. 
These  fuzes are  now being replaced by t he  Base 
Fuze Mk 48 and the  Auxi liary Detonating Fuze 
Mk 55.

The Mk 14 is simply  a diffe rent designation 
to indicate a diffe rent  man ufac ture r.

64 CONFIDENTIAL



20-mm  PROJECTILES

16-inch Ta rget  Mk 6 Mod  I and Mk 7 M od 0
Guns used in .......................................... 16*745

Mks 6 and 8
Over-all leng th, in di es .................................. 64
Diameter of base. inches .........................15.977
Dista nce base to band, inc hes.......... , . . ,  .2.5
Diam eter  a t bo urre let, inch es................. 15.977
Weight  of  loaded projec tile, po un ds ...  .2,240
Pr im er ..........................................Mk 15 Mod 1
T ra cer....................................................... Mk 5
Mk 6 has no spo ttin g dye ; Mk 7 does. These 

ta rget  project iles  arc  designed to  use  the  same 
ballist ic as the  16-inch A.P. Pro jectile  Mk 5.

16-inch Ta rget  Mk  9 Mods 1 and 2, and 
Mk 10 Mo d 0

Guns used in ......................16*745 Mk 6 Mod 1
16*750 Mk 7 Mod 0

Over-all leng th, inches .................................. 72
Diameter of base, inches .........................15.977
Dista nce base to  band, inc hes.....................2.5
Diameter a t bour rele t, inc hes............ .15.977
Weight  o f loaded projectile, po un ds .. . .2,700
Pr im er ..........................................Mk 15 Mod 1
Tracer .........................................................Mk 5
Mods 1 and  2 of the  16-inch Ta rge t Proje ctile 

Mk 9 ar e physically the  same. Dif fere nt Mods

Figure 74. 16-inch Target Mk 9 and Mk 10

dist inguish  products of diff erent cont ractors.  
The Mk 9's  have no spo ttin g dye.

Mk 10 is exactly  like the Mk 9, excep t that  
it contains a s po ttin g load.

These target  shel ls match th e 16-inch A.P. 
Pro jectile  Mk 8 in ba llistic tra its .

Par t I —  C hapte r I —  Sect ion 11

20-m m PROJECTIL ES

20 mm A .A . H.E. . H.E. -L,  and B.L  & P. Mk 3
Mods 1— 64

Over-all leng th, inches
With  nose fuze .................................   .$,275
Without nose fu ze ................................ 2.625

Diam eter of base, inc h...................... , , , ,0.74
Distance liase to band. inc h..................... 0.374
Width o f band, inch .....................................0.16
Diameter a t bourrelet, inc h....................... 0.78
Filling

H.E .: ................ 0.0243 lb. te try l or  pentolite
H .E .- I. :............ 0.0072 lb. incendiary mix;

0.0171 lb. t etr yl o r pento lite

Weight  of loaded projectile, pou nd---- 0.2714
Ch arg e/w cig ht ra tio................................8.9%
Cartri dge  Ca se..............II.E .: Mk 2

H.E .-I .: Mk 2.3,01-1 
Primer ..........................II.E .: Mk 30

H.E .-I .; Mk $0 or 31 
Fu ze s.................... Nose—Mk 26 Mods 0 and 1
The  explosive filling of th e H.E. projectil e is 

press-loaded in three equal  increments . The 
H.E.- I. projectile is simi larly  loaded, bu t the  
firs t increme nt consist s of an incendiary  mix
ture, the  oth er two of II.E ., ei ther  tet ry l or 
pento lite.
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M 9 6
(HISPA NO-SUIZA)

MK 3  HE MK

Figure 75 (Pari 1).

This round is also  issued B.L. & P., with  an 
iner t filler and a dummy nose cap.

Identification— mark ing and painting

Type .......................................Color
H.E. (T etr y l) ........................ White
H.E.  (P en to li te ).................... Yellow
H.E.- I. (Tetryl) . . : ............. Red
H.E.- I. (P en to li te )............. Light pink

H E -I  MK4 &7H E1

29-mm Projetfilet

B.L.  & P ................................. Dark gray green
The  many modification numbers are to dis 

tingui sh betw een products from different con 
tracts .

20-mm A.A . H.E. -T. end B.L. & T. Mk 4 
M od i I— 28 and Mk 7

(May hav e Dark Ignit ion tracers.)
Over-all length , inch es ..............................8.025
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20 -m m PROJECTILES

MK9  AP-T M KI HE-I M K IB A LL M 75  AP-T

W 75 AP-T M 9 6  INCEND IARY M 9 7  KE-I M 9 9  PRACTICE

Figure  75 (P ar t 2 ).  20-mm Proje cfi let . continued

Without nose  fu ze ................................... 2.525
Diam ete r of  base , inc h................................. 0.74
Dista nce base  to band, inch es .................. 0.397
Width o f band, inch ..................................... 0.16
Diam ete r at bourrelet, in ch ........................ 0.78
Fi lli ng ................. ...Tetr yl or Pentolite
Weight of filling, pounds

H .E .: 0 .01 lb.
Tracer:  0.0173 lb.

Weight of  loaded projectile, po un d. . .  .0.2621
Cartridge  C a se ......... ................................. Mk 2
Primer.......................................................... Mk 30
T r a ce r .....................................................Integral
Fuzes

Nos e.................................... Project ile Mk 4—
Mk2 6 Mods 0 or 2 
Pro jectile  Mk 7— 
Mk 26 Mods 0 or 1

CO NF ID EN TI AL 67



U. S. EXPLOSIVE OR DN AN CE OR 1664

Le ng th of  t ra ce r cavi ty,  in ch es ...............1.107
Diameter  of  tr acer ca vi ty , in ch es ...........0.51
To el im inate th e blind ing  flash ch ar ac te rist ic  

o f st an da rd  20-mm tr ac er s fired  a t ni gh t, a sp e
cia l Dark Ignit ion  tr ac er  ha s been  deve loped 
wh ich  does not ligh t up un til  abou t 100 ya rd s 
from  th e gun muzzle . Round s are de sig na ted  
“ II .E .-T .-D .I .” Over-all bu rn in g tim e of th is  
tr ac e  i s fo ur second s: du ring  t he “dark ” period 
th ere  is a  fai nt st re ak in g in th e projec til e's  
pa th .

The Mk 4 and  Mk 7 ro un ds  ar e identical  ex 
ce pt fo r th e  dim ensio ns  of  th e tr ac er  cav ity , 
which  is sli gh tly  g re at er  in d ia m et er  an d len gth  
in the Mk I th an  in th e Mk 7. Th is some wh at 
red uces th e  t ra ce r filling of th e Mk 7.

The Mk 7 round is  a lso  i ssu ed B.L. & T. wi th 
an  iner t fill er in th e H.E . ca vi ty  an d a dum my 
nose plug . Th e tr ac er  ca vi ty  con tains th e st an d
ar d tr ac er  mi xtu re.

The  burs te r ch arge  of th e  20-mm is mo re 
se ns iti ve  th an  th e usu al projec tile bu rs te r 
ch arge . Accordingly , g re at er  cauti on  shou ld l>e 
observed  in han dlin g.

The tr acer elem en t in th es e projec til es  is 
loaded in two inc rem en ts.  F ir st  i ncrem ent is th e 
tr ac er  comp osi tion, which is pre sse d in th e 
a ft e r co mpa rtm en t by hy drau lic  pr es su re ; th e 
second increm en t is the “s ta rt e r"  m ix tu re , 
which is pre sse d in on top of  th e tr ac er  com 
posit ion  an d is mo re se ns iti ve  th an  th e la tt er . 
Wh en th e projec til e is fired, th e he at  fro m 
th e  p rope llent ch ar ge  i gn ite s the s ta rt e r which , 
in tu rn , se ts  off th e tr acer com pos ition.

Identi fica tion— marking  and pa int ing
T ype

•I I. E .- T . (T et ry l) . . 
•H .E .-T. (P en to lit e) . 

B.L. & T ....................

COLOR 
Lig ht  gray  
Blue
Da rk gray gr een, w ith 

Vfi-inch yellow b and

20-mm A.P.-T. Mk 9
Over-al l len gth , inc hes

Wi th cap & winds hield......................... 3.051
W ith ou t cap & windshield...................2.449

•Wh«n ftis cmbkd with Par k Ignition tracers,  a *4- 
inch  bright  red band will be painted around the  pro jec
ti le  mid way between the  bourrekt  and th e rota ting band.

Di am ete r of  base,  in ch .............................. 0.742
Distance  ba se  to band, in ch ......................0 .315
W idth  o f band , i nch .....................................0.154
Diameter  n t bo ur re le t, in ch . . . . . . .........0  734
W eig ht  of  loaded proje cti le,  pound .. .  .0.2686
Car tri dg e C as e................................ Mks 3 a nd  4
P ri m er......................................................... Mk 31
T r a c e r .....................................................Int eg ra l

20-mm A /C  A.P.-T.  M95 (Ne w Series)
Over-al l leng th , inches

W ith  cap  & winds hield............................ 3.27
W ith ou t cap  & w indshield ........................ 2.40

Di am ete r of base,  in ch .................................0.76
Dista nce base to  ban d, in ch ........................ 0.39
Width of ban d, in ch ...................................0.203
Di am ete r a t bo ur re le t, in ch ........................ 0.78
Weig ht of  loade d projec til e, po un d........... 0.29
Car tri dg e C a se .........................................M21A1
Pr im er  .........................    M36A1
T r a c e r ...................................................... In tegr al
The  tr acer is red in color and  bum s fo r a 

per iod  of  ab ou t 2.25 seco nds , eq uiva lent  to a 
rang e of  ab ou t 1.400 yards . T hi s rou nd i s su pe r
seding  th e A.P.-T . M75 rou nd of th e Old S eri es.

20-mm A /C  Incend iary  M96 {Ne w Series)
Ove r-al l leng th , inc hes

With  nose cap....................................... 3.245
W ith ou t nos e cap .......................................2.30

Diameter  of  base,  in ch ................................ 0.7f>
Dista nce ba se  to hand , in ch ........................ 0.39
Widt h of hand , i nch .....................................0.203
Dia m et er  at  bo ur re le t, in ch ........................ 0.78
Fi ll in g.................................. Incend iar y Mixture
W eig ht  of filling, po un d............................ 0.020
W eigh t of  loaded proje cti le,  po un d............0.27
Car tr id ge  Cas e......................................... M21A1
Pr im er  ......................................................M36A1
Th e inc endia ry m ix tu re  fills bo th th e nose cap 

and th e projec til e body . No fuz e is requ ire d,  
sin ce  th e func tio ning  is in iti at ed  by im pa ct of  
the nose wi th the ta rg et .

20-mm A /C  H.E. -I.  M97  (N ew  Se rie s)
Over-all  len gth,  inc hes

W ith  nose fu ze ........................................... 3.28
W ith ou t nose fu ze ..................................... 2.44

Di am ete r of  base, in ch .................................0.76
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Distance base  to band, inc h...................... 0.39
Width of band, i nch.................................. 0.203
Diam eter  at  bour relet , inch ...................... 0.78
Fil ling....................Tet ryl  and Incendiary Mix
Weight of filling, pound .......................... 0.017
Weight of loaded projec tile, pound.......... 0.29
Cartridge  C ase ......................................M21A1
Pri me r .................................................>13$ A1
F u zes ............................................. Nose—M75
This  round is superseding the  H.E.-T. Mk 1

round of the  Old Series.

20-mm A /C  Prac tic e M99 (Ne w Series )
Over-all length, inches

Wi th nose cap.......................................... 3.27
Withou t nose c ap ......................... ......... 2.30

Diameter of base, inc h.............................. 0.76
Dis tance base to band, inc h...................... 0.39
Width of band, inch .................................. 0.203
Diam eter  at  bour relet . inc h...................... 0.78
Fil li ng........................................................ None
Weight of loaded projectile, pound...........0.29
Cartri dge C a s e .................................... M21A1
P ri m er....................................................M36A1
This round  is superseding the  Dali Mk 1 round 

of th e Old Series.

20-mm A /C  H.E .-I.  Mk I (O ld  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
Diam eter  a t bourre let. inch.....................0.781
Fi llin g....................Tet ryl  and Incendiary Mix
Weig ht of filling, pound.......................... 0.025
Weight of loaded projec tile, pound.......0.290
Cartrid ge C ase ...................................... M21A1
P rim e r ........................................................M36
Fuzes ........................................... No. 253 Mk 1
This round is to be superseded by the  H.E.- I. 

M97 round of the  new ballistica lly matched

series.  The H .E.-I . Mk 1 round is to  be classified 
unserviceable  by Naval activ ities a s soon as  re
placement allowances or  stocks of t he M97 round 
are  received.

20-mm A /C  Ball Mk I (O ld  Series)
Over-all length, inches .............................. 3.31
Diameter of base, inch .............................0.770
Distance base  to  band, inch ...................... 0.50
Width of band, inc h............................... .0.203
Diameter a t bourrelet,  inc h.................... 0.781
F il li ng ........................................................None
Weight of loaded projectile, pou nd...........0.28
Cartridge  C as e...................................... M21A1
P rim e r ........................................................MM
This round  is to be superseded by the  prac

ti ce  round M99 of the  new ballistically matched 
series. The Ball Mk 1 round is to be classified 
unserviceab le by Naval act ivit ies as soon as re
placement  allowances or stoc ks of the  >197 
round  are  received.

20-mm A /C  A.P.-T.  M75 (O ld  Series)
Over-al l leng th, inch es.............................. 3.25
Diameter o f base, inc h............................ 0.770
Distance base to band, inch ...................... 0.5
Width of band, inc h................................ 0.203
Diameter at  bourrelet,  inch.....................0.784
F il li ng........................................................None
Weight o f loaded projec tile, poun d........ 0.370
< ni tiulzc  (a x -...................................... M21.M
P rim e r ........................................................ M36
T ra c e r ................................................ .In teg ral
The tra cer is red in color and burns for  abou t 

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 a ctiv ities a s soon as re
placement  allowances or stoc ks of the M95 
round ar e received.
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Figure 76. 40-mm Projectiles
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40 -m m  PROJECTILES

40-mm A.A.  H.E. -I.  (a ) Mk I Mods I— 24 
and  (b ) Mk 2 Mods 1— 35
(May have “D ark” o r “Dark Ign itio n" tracer.}

Over-all length, inches
With nose fu ze .......................................... 7.1
With ou t nose fu ze .................................. 5.2

Diamete r of base , inches .............................1.3
Distance base to hand, inc hes .......... (a) 1.675

(b) 1.730
Width of band, inc h....................................0.6
Diameter at  bourrele t, inches .................. 1.57
Filling .. .H .E .:  Cast  TNT

H.E. -I. : Cas t TNT and  Incendiary
Weight  of Alling, pound.................. (a) 0.148

(b)  0.150
Weight  of loaded projectile, po un ds .. . .1.985 
Ch arg e/w eig ht r a t i o ............................. 5.0%
Car tridge C as e....................Mk 1, Mk 2, Mk 3

Pr im er..............................Mk 21 Mods 2 and 3;
Mk 22 Mods 0 and 1

Tr ac er ..........................................Mk 10, Mk 11
Fuzes ..................Nose—Mk 27 Mods 0 and 1
See Tra cer  Mk 11 for  “D ark” and “Dark Ig

nit ion ” developments .
The  Mk 1 and the  Mk 2 project iles  are  both 

loaded H.E. in three increments. The Mk 2 may 
also be loaded H.E .-I.  with  the  cen tral  incre
ment an incend iary composition. The Mk 2 
H.E .-I. round may be issued plugged inst ead of 
tracered.  Both  projectil e bodies may be issued 
B.L. & P. or  B.L. & T. for  ta rg et  pra ctice o r de
icing.

Tra cer  Mk 10 lias been decla red unserviceable 
and is being replaced by the  Tracer  Mk 11 in 
all a ssemblies.

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

Ident ification—Marking and Pain ting

T ype Body
Color
Band T ip Rem ar ks

H .E .- P ............... ............G re e n ......... . . . .  Plug in tra cer
H.E .-T./S.D. ..  
H.E ./S.D..........

............G re e n .........

............Green .........
. White . ..
. Black . . .

..  . .Green 

. . .  .G reen .. . . . .  Non-luminous tr ace r
H.E.- I.-T ./S .D. 
H. E. -I. -P . . . . .

.......... G re e n .........
............Green .........

..W hi te  . ..  
.R e d ........

..  ..R ed  

..  . .R e d ........ . . .  .P lug  in base
H.E.-I. /S. D.  .. ............Green ......... .Black . . . .. .. R e d  . . . . ..  . .Non-luminous tra cer
H.E .-I .-T ......... ..W hi te  . . . . . . .  Red . . . . . . . .  S.D. re lay not loaded

B.L. & T ..........

with black 
band

............R e d ............. .Wh ite . .. . . . . R e d ........ . . . .  Dummy fuze
B.L. & P........... ............Red 1............. .R e d ........ . . . .  R e d ........ . . . .  Dummy fuze and plu

40-mm Mk 3 Dia meter of base, inches ................
Except for  some minor differences in dimen

sions, th e main difference  between the  Mk 3 
projectile and th e Mks 1 and 2 is th at  the re 
is no hole in the  base of the  Mk 3 for  a tracer  
or plug. This design  was developed when the  
tact ical need for  non-trace amm uniti on arose: 
bu t with the  appearance of “Dark ” tracer s, 
the  Mk 3 pro ject ile’s original p urpose was elimi
nated.

40-mm A.A.  M 8 IA I A.P. and A.P.-T.
Over-all leng th, inc hes ..............................6.19

Distance  base to band, inch .....................0.803
Width of band, inc h.................................. 0.64
Diameter at  bourrele t, inches..................... 1.55
We ight of loaded projec tile, po un ds .. . .1.96
Cartri dge C ase .................. Mk 1, Mk 2, Mk 3
Pr im er ...........................................Mk 21, Mk 22
T ra c e r ..................................................Inte gra l
Fuze s ....................................................... None
This projectile is an Army design  manufac

tured for  the  Navy to  Naval specifications.
The  A.P. round has  a  plug in the  tra cer cav

ity; th e A.P .-T.  has a red trac er.
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l. l- IN C H  PROJECTILES

Figure 77. 1.1-ineh Pr ejez tilei  Mk 1 (r ight ) 
and Mk 2 ( le ft )

L l- in ch  A .A . (a ) Mk I Mo ds 0— 28,
(b)  Mk S.D.I

Over-all length, inches
With nose fuze.........................................5.8
Without  nose f uz e. ..................................4.1

Diameter of base, inches......................... 1.085
Distance base to band, i nch ......................0.87
Width of band, inch .....................................1.0
Diameter at bourrele t. inches...............1 .095
Fi lli ng ..........................................Explosive D
Weight of tilling, pound................... (a) 0.037

(b) 0.034

Weight of loaded projectile, pound ....... 0.917
Charge/weight  r a t io ............................ 4.0%
Cartridge  Case....................................... Mk 1
Pr im er................. Mk 19 and Mods 1, 2, and 3
Tr ac er ........Divided into two increments and

pressed into the  recess by hy
draulic pressure , the tr ace r is ig
nited by the propellant charge 
from the cartrid ge case.

Fuzes
Nose............. Modified Mk 12 Mods 2 and 3

(P.D.F.)
Mk 34 and all Mods (P.D.F.)

The 1.1-ineh A.A. gun is not being fur the r 
devek>))ed in the Navy.

The Ll-inch Mk 1 is not self-destroying; the
1.1-ineh Mk S.D. 1 is self-dest roying. This is the 
primary difference between the two projectiles.

The Mk S.I). 1 consists of a Mk 1 projectile 
body modified for self-dest ruction by drilling 
through the wall between the trac er and H.E. 
cavities.

The Mk 1 projectile may also be issued B.L. 
& T. fo r ta rge t practice or de-icing.

The 28 Mods a re to distinguish among con
tracto rs.

I.l-i nch  A.A. Mk 2 Mods 0 and I
Over-all length , inches

With nose fuze.........................................5-7
Without nose fu ze...................................4.1

Diameter of base, inches........................1.085
Distance base to band, inch ......................0.87
Width of band, inch.....................................1.0
Diameter at bourrele t, inches..................1.095
Fil ling ..........................................Explosive D
Weight of filling, pound......................... 0.034
Weight of loaded projectile, pound...  .0.917
Charge/weight ratio  ............................. 3.7%
Cartridge Case ........................................Mk 1
Pr im er................. Mk 19 and Mods 1, 2, and 3
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Tr ac er ........Divided into two incre ments and
presse d into the  recess by hy
draul ic p ressure, the tra cer is ig - 
nited by the  propellant charge 
from the  ca rtri dge  case.

Fuzes
Nos e..............Modified Mk 12 Mods 2 and 3

(P.D.F.)
Mk 31 and all Mods (P.D.F.)  

The  Mk 2 has a self-destroying  tracer .

Part  I — Chapter I — Section I4

"POU ND ER " PROJECTILES

I-Pounder Common Mk 2 Mod s 0 and I
Guns used in ...................................... l-pdr./dO
Over-all length, inch es.............................. 3.56
Diameter of base, inches...........................1.441
Distance base to band, inch.................... 0.829
Width of band, in ch ..................................0.731
Diameter at  bourrelet, inches ............... .1.445
F il li n g ....................................... Black powder
Weight of filling, pound.......................... 0.026
Weig ht of loaded pro jectile , po un ds .. . .1.088
Charg e/w eight r a t io ............................ 2.07%
Car tridge C a se ........................................Mk 2
P ri m er....................................... Mk 10 Mod 9
T ra c e r ...........................................Integral
Fuzes ................. Base—Mk 8 Mod 4 (B.I.F.)
This ammunition is used in coast  guard guns. 

The ir burst ing  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 
thread s and the  frict ion would cause detonation.

The  Primer Mk 10 Mod s  may be used for 
salutin g charges only,

Base Fuzes Mk 2 Mod 9 and Mk 8 Mod 5, 
with out trac ers , may be used, b ut the  Mk 8 Mod 
4 is the  pre ferr ed assembly.

This round may be issued B.L. A P. for targe t 
practice.

Figure 78. 3-Poundcr Common Mk 4 <tnd 1 -Pounder 
Common Mk 2

3-Pounder Common Mk 4 Mod  I (Obsole te)
Guns used in ......................................3-pdr./5O
Over-all length , inch es............................ 6.681
Diameter of base, inch es...........................1.7.5
Distance base to band, inches ............ 1.185
Width o f band, inc h..................................0.787
Diameter at  bourrelet, inches .................1.845

Fill ing ....................... Black powder and TNT
Weight of filling, pound............................. 0.13
Weight o f loaded projectile, pounds....... 3.30
Charg e/w eight r a t io ........................... 3.93%
Car tridge C as e......................................... Mk 1
Pr im er  - ., .............. Mk 10 Mod 9
Tracer  .................................................Integral
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F uzes.................. Base— Mk 8 Mod 4 (B.I.F.)
Fuzes Mk 8 Mod 5 and Mk 2 Mod 9, w ithout 

tra ce rs . may be used ; bu t the  Fuze Mk 8 Mod 
I is  the  prefe rred  assembly . See othe r notes on 
l-po und er Common.

6-Pounder Common Mk 3 Mods 3 and 4
Gun s used in .............................. 6-p dr. /10 ,/42

6-pdr ./45, /50
Over-all length, inc hes.............................. 8.45
Diam eter  of base, inc hes........................ 2.224
Distance base to band, in che s...................1.493
Width of band, inch ................................ 0.787
Diam eter a t bourrelet,  inc hes................ 2.239
Fil ling..........................Black powder and TNT
Weight of filling, pou nd............................ 0.24
Charg e/w eig ht r a t io .............................4.00%
Ca rtr idg e C a se ........................................ Mk 1
Pr im er ......................................... Mk 10 Mod 9
T ra c e r................................................. Integral
Fuzes ..................Base—Mk 8 Mod 4 (B.I.F.)

This round may be issued B.L. & P. or  B.L. 
& T. with  the  Tracer Mk 7 for ta rg et  pract ice. 
See oth er notes  on l-po und er Common.

6-Pounder Common Mk 5 Mods 0 and 3
Guns used in ................................6-pdr. /40, /42

6-pdr./45,/ 50
Over-all length, inc hes............................. .8.26
Diam eter o f base, i nches............................ 2.22
Distance base to hand,  in che s.................. 1.493
Width of band, inch .................................. 0.787
Diam eter  at  bour relet , inche s.................. 2.237
Fill ing ........................Black powder and TNT
Weight of filling, jjoun d............................ 0.23
Weight  of loaded projectile, pou nds .......... 6.0
Charg e/w eight ra tio ................................ 4.0%
Cartrid ge C a se ....................................... Mk 1
Pr im er ......................................... Mk 10 Mod 9
T ra cer..................................... Integral  in fuze
Fu zes................. Base—Mk 8 Mod 4 (B.I.F .)
See notes  for 6-poundcr Common Projectile 

Mk 3.

Par t I — Cha pter  I — Section 15

7.2 -IN CH  PROJECTILE

7.2- inch  Pro jec tor  Charg e "H ed ge ho g"
Over-all leng th, inc hes.............................. 38.6
Head leng th, inc hes.................................. 19.0
Head diameter,  in ches...................   7.2
Head weight,  poun ds.................................. 17.9
TNT filler, pounds...................................... 31.1
Wall thickness, inch .................................... 0.2
Tail tube diam eter , inches ........................ 1.76
Tail width, inches ........................................ 7.0

General:  The projectile  consists  of a flat- 
nosed head with a conical tail fair ing and para l
lel sides. The  ada pte r and fuze thread  into the 
nose. The motor  unit cons ists of a smokeless 
powder car trid ge with prim er, which is lodged 
forw ard in the  tail tube, the  tube fitting over

a firing post. The primer is detonated by elec
tric  co ntacts in t he  post. Thi s charge is for  use 
on Pro jectors  Mk 10 and Mk 11.

The  tail is a st ee l tube at ta ch ed  to the  head 
by u threaded  joint.  Tail fins have a 10-degree 
twist and are  attach ed with  a drum support 
to give a slow ro tation and stabilized t raject ory .

Bem arks : When Torpex is used, th e weight is 
inc reused by approximate ly 2.5 pounds.

The above data are based on th e 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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Part I —  Chapter 2

CARTRIDGE CASES AN D 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 car trid ge case. This  assembly of the entire 
charg e in a single, rigid, protectin g case in
creases the  ease and rapidity  of loading and 
reduces the  dang er to personnel from flare- 
backs. On the oth er hand, additional care in 
handling must  be exercised with this  type  of 
ammunition, since the cart ridge case contains 
the powder charg e and the  primer.

Fixed ammunition: Guns of smaller caliber 
use "fixed ammunition,” with the  car tridge case 
firmly crimped to the base of the  projectile. 
The following guns employ fixed ammunition:  
20-mm, 40-mm, 1.1-inch, 1-pdr., 3-pdr., 6-pdr., 
3*723, 3*750, 4"/50 , and 5*725.

Semi fixed ammunition: Guns of larger cali
ber, for ease of handling, requi re separat e load 
ing of powder and projectile, or "semi-fixed am
munition .” With this  type of ammunition, the 
powder and  p rimer are contained in a ca rtridge 
case, but the case i s not crimped to the projec
tile. In semi-fixed ammunition, the  powder is 
held firmly in place by a  cardboard  spacer and/  
or a cork closing plug. The following guns 
employ semi-fixed ammuni tion: 5*738, 5*'/51, 
6*747. and 8*755.

Gas seal : Resides affording a safe  and con
venient method of loading, the car tridge case 
also prevents  the  escape of gases through the 
breech of the gun. The cart ridge case has a 
fairly snug fit in the gun chamber and forms 
an effective gas seal by i ts expansion when the 
gun is fired.

Iligh-Capacity. Reduced, and Ta rget ch ar ge s:  
To provide more flexibility in fire control when

a varie ty of projectiles is used, a special charge  
is assembled for use with the  light  high-capacity 
project iles and is known as a "high-capaci ty" 
charge.  These  cha rges contain less powder than 
the ir corresponding full charge.  Also contain
ing less powder, but designed mainly for reduc
ing wear on gun chambers in t arg et practice a re 
the "reduced" and “ta rget” charges. Weights 
and sizes of these particular  charges are  found 
in the table  of "Existin g Service Rounds” ac
companying this chapte r.

Shor t cases: When a round fails to be seated 
fully on ramming into the gun chamber, thus  
preven ting closure of the breech, the  projectile 
can still be fired by ext rac ting  the full-sized 
case and loading a "sh ort ” case. These nre 
merely short er models of regu lar cases. Thei r 
sizes and weigh ts nre included in the table of 
"Cartridge Case Specifications.”

Special cases: Aside from the  service-loaded, 
reduced-charge, and "sh ort ” wises, certa in 
special types  are  also in use. These include 
salu ting  charg es for 8*723 and 1-, 3-, and 6- 
pounder guns ; impulse charges for  torpedoes, 
depth charges, and projector cha rges ; and 
charges for line-throwing appa ratus. These 
cases will not be described fn thi s publication, 
since they are not primar ily concerned with 
projectiles .

Bog ch arg es
Principally  because of the difficulty in han

dling very large car tridge cases, and especially 
in disposing  of empties, the  cart ridge case in 
large-caliber guns is replaced 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 prim er is fired by 
a lock attached to the breech plug.
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Bags used for bag  charges are manufac tured 
of  pure silk withou t the adm ixtu re of any 
mate rial othe r tha n sizing for  the  yarn . Heavy 
cloth  is used for th e body of the bag s; ligh t 
cloth,  for the  ignit ion ends. The ignition end 
of  each bag  consi sts of a red-colored quilted 
pocket containin g an ignit ion charge of black 
powder.

le ad in g:  Bag cha rges are  eit he r “dump'* or 
"s tac k"  loaded. In dump loading, the  powder, 
af te r weighing,  is dumped loosely into the bag, 
and  the  ta g  is then  rolled and tigh tly laced to 
form a compact uni t. For larger-ca libcr  guns, 
stacked bags have  almost  completely replaced 
dump-loaded bags. Stacking places the  powdor 
gra ins  on end in layer s, so t hat  a t igh t, compact, 
and  uniform charge is  obtained. Stacking results  
in grea ter  ease fo r loading crews. a smaller 
charge bundle , a consistently uniform charge, 
and  a longe r life fo r the  bag, as the re is less 
chance fo r the s harp edges of th e powder gr ains 
to  cut the cloth of the  bag. The arrang ement  
of  rows and numb er of gr ain s in stacked charges 
is so fixed tha t the  finished section will be the  
proper leng th according to Bureau of Ordnance 
standard s. This  a rra ngem ent  differs with each 
bag  index and is found by actua lly loading a 
te st  charge.

Nomenclature: As th e te rm  “Service Charge" 
has resul ted in confusion, the  new standard 
nome nclature is as follows:

Full charge—fo r use with  H.C. or  A.P. 
projecti les at full velocity.

Reduced charge—for use with A.P., ta r
get , or H.C. projecti les a t reduced veloc ities.

SPECIAL— any charge other than  those 
listed  above.

The following types of bag charges may s till 
be foun d:

Service—for use with A.P. or  H.C. pro 
ject iles  at  full velocity.

Target—for  use with ta rget  projectiles . 
High-capacity— fo r use with  H.C. projec 

tiles.

Special—any charge o ther  than those  listed  
above.

Charges suitable  for use with eit he r H.C. 
or  t arge t projectiles have  hit he rto  been known 
as “ H.C. Special" charges.

Types of powder
In both bag and case charges , the  following 

type s of powder a re use d:

SP D:  Th is is smokeless powder stabilized by 
the addition of diphenylamine.

SPD N: This is stabilized smokeless powder 
with the  f ur ther  addition  of ce rta in nonvolatile 
materials to r educe  hydrosoopicity and increase 
service  life.

SPGG: This  is flash low double-base smoke
less powder containin g nitroglyce rine and sta
bilized with carbam ite.  A new pro|)ellant, thi s 
one makes only on e-hal f as much smoke as the 
older llashless powdera. Made in th e same physi 
cal shape as conventional powder, SPCG is chalk 
white in color and opaque, becoming slightly  
yellow with age. It contains only one- tenth the  
volatile solvent contained in pyro powder and 
is thus  less suscep tible to ballist ic change from 
stowage. SPCG powder is governed by th e same 
stowage regulatio ns a s SPD, SPDN, etc., except 
for the  surveillance tes ts.

SP DF : Flashless smokeless powder.
SPDX : Water-dried  stabil ized smokeless  

powder.
SPDW: Reworked powder, for  t arge t use.

Marking of case and bag charges
Case markings: In addi tion to the info rmat ion 

stamjx?<l on the  head as shown in figure 79 the  
following marks arc  painted  on the case:

Flashless  powder:  In cases loaded with flash- 
less powder, a %-inch “F" should be pointed 
in yellow somewhere on the  head end. Also, th e 
word "FLA SHLESS” is painted on the  side of 
the  case.

Fixed and semi-fixed amm unition: Both fixed 
and semi-fixed ammunition  cases have the  index 
numlier pain ted in 44-inch high let ter s on the  
head end of the  case. In addition , semi-fixed 
charges also have the ir ammu nition lot num
bers painted  on in a similar fashion.
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WHEN MAOE BY CON-

Figure 79. Stomping on Bote of Cartridge  Co iei

Bag cha rges: These markings are  lette red in 
%-inch black chara cte rs on the  side opposite 
to the  lacings, with the  bottom of the  let ter s 
toward the  ignition end of the  ba g:

Ammunition lot number
Caliber  and leng th of gun in calibers—type 

of charge (full, reduced, etc.)
Index number of powder
Weight o f powder charge
Num ber of sections per  charge

Initia l velocity and weight of projec tile with 
which charge can be used.*

The word “FLASHLESS” in high yellow 
let ters if the charge i s e ith er flashless- type 
powder or powder with  flashless pellets 
added.

•I f two different initial velocities can be anticipated 
with different projectiles, the nominal velocity for each 
different projectile should be indicated, together with 
each projectile’s weight.
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CARTRIDGE CASE SPECIFICATIONS

Type Gun
Over-all Base Mater ial  of Weight Weight or

Primer
Length Diameter Construriion Empty Propellant

3 'M k  2- 3 ’;23 9.20’ 3.46* Brass 2.25 lb. 58(1 gram Mk 10 Mod 0
3 ' M ie 3 3' .5 0 23.44’ 4,30’ Brass Mods 04 3 :7 .0  lb.
Mod * 0. 2. & 3 Mod 2:7.88  lb. 4.0 lb. Mk 14. Mk 14 Mod I
3 ' M k  7 A 9 3'.*50 22.99" 4.30* M k 7 : Brass M k7:7 .O  lb.

Mk 9: Steel Mk 9 :6  54 lb. 4.0 B). M k 14. Mk  14 Mod 1

4’ M k 2  MndO 4-.5O 34.840* 5.90* Brass 17.25 lb. 14.5 lb. M k 13 A all Mods
4’  M k 2  Mod 1 4' ,5 0 33.74' 5.90’ Brass 17.0 lb. 11.5 lb. Mk 13 & all Mods
4* M k  2 Mod 3 4’ . 50 34.84' 5 9 0 ’ Brass 15.1 lb. 14.5 lb. M k 13 & all Mods
4 'M k  2  Mod 4 47 50 33.74' 5.90 ' Brass 14.9 lb. 14.5 lb. M k 13 & al l Mods

5 ' M k 3 5751 33.05' 7.40’ Brass 27.38 lb. 24.5 lb. M k 13 & a ll Mods
S 'M k S 5 7 » 26.75' 6.22 ' Brass 1231 ,b. 15.2 lb. M k 13 & all Mods
5’  M k  4 Mod 0 5' 25 2-1.65' 5.90' Brass 14.44 lb. 9.6  lb. Mk 13 & all Mod*
5 ' M k  4 Mod 2 5’ .25 21.65' 5.90' Brass 11.4 lb. 9.6 lb. M k 13 & all Mods
5 ' M k  6 $'Z54 32.83' 6.22' Brass 13.04 lb. 18.0 lb Mk 13 & all Mod*

6’  M k 4 5747 38.20' 7.65 ' Brass 26 2 lb. 32.0 lb Mk 13 & nil Mod*
8’  M k 1 8755 SO.27S' 10.55' Brass 57.0 lb. 90.0 lb. M k3$

20 mm Mk 2 29-mm A.A. 4.343' 0.674' Brass 0.190 lb. 27.7 grams- Mk 30. M k 31
20 mm Mies 3 &  4 20-mm A.A. 4 3-13’ 0.874' M k 3 Steel 

Mk 4: Brass
O.193lb. 27.7 grams Mk3 1

40-mm M k 1 40-mm A.A. 12.24* 2.441' Brass 1.93 lb. 390 grant# M k2 1
40-mm Mks 2 & 3 10-niiti A .A. 12 24' 2 441' Mk 2: Brats M k 2: 1.89 lb. 300 grams M k2 2

Mk 3: Steel M k 3 : 1 53 lb.

1.1'  M k 1 1 1' A.A. 7.63’ 1.71' Brass 0.686 lb. 120 grams Mk 19 Mod 3
l-p dr . Mk 2 l-piund i-r 5.389* 1.775' Brass 0.406 lb. 70 grams M k 10 Mod 9
3-pdr.  Mk  1 3-plunder 14.643* 2.51’ Brass 1.65 lb. 300 grains Mk  10 Mnd 9
fi-pdr. Mk 1 6-plunder 12.09* 2.99 ' Brass 2.13 lb. 500 grams M k 10 Mod 9

SHORT CASES

Type Gun Length Propellant  Weight Pr imer

M k  1 (Mod i fled) 1.1 ' 5.25 ' 85 grams M k 19 M ods 1, 2,  &  3
M k  2 (Modified) 3 ' 23 4.9 ' 385 grams M k 10 M od  9
M k  3 &  Mo ds  2 & 3 (M od ified , 3’  50 18' 3.8  lb. M k l-s
M k  2 & Mod  3 (M od ifie d, 4 ' 50 29 ' 14.0 lb. M k 13 & al l M ods

M k  4 (Modified) 5 ' 25 21 ' 9.0  lb. M k 13 & al l Mods
M k  5 iMod ifie d) 5 ' 38 16.25 ' 9.0  lb. M k 13 & al l Mods
M k  3  (Modi fied ) 5* 51 20 ' 10.0 lb. M k 13 & al l Mods
M k 6  (Modified) 5 ' 34 20 ' 10 0 lb. M k 13 & al l Mods

M k 4 (M od ifie d, 6r /47 25.0' 23.0 lb. M k 13 & all Mods
M k 2 Not  Mo dif ied ) 8 -5 5 31.08- 44.0 lb. M k 35 Mo d 1
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BAG A M M U N IT IO N  

New Dimensions of Powder Sections

Gun s Used In No. of  
Se ct ions

O il  in . o f 
Ig n it io n  
Ci rc le

Ig n it io n
Charg e

per
Se cti on

F ull Charge Reduced  C harge

Diam. o f Se ction  
M in im u m  .M ax im um

Le ngt h o f Se ction D ia m . o f S ec tio n Le ng th  o f S ec tio n 
M in im um  M axim umM in im um M axim um M in im um M axim um

5 7 5 0  M ks  5  &  6 I 4.0 0 ' 75 5 .1 0 ' 6.0 0' 28.0 0' 29 .2 5'
5 '/5 1  M ks  7 . 8, I 4 .0 0 ' 75 4 .5 0 ' 6.00- 29 .00- 30 .0 0' 4.5 0' 6. 00' 29.00 - 30 .00’

&  15

6 7 4 7  M k  17 1 5.00* 150 5.2 5 ' 6.5 0' 33 .0 0 ' 34 .00' 5 .2 5 ' 6 .5 0 ' 33 .00’ 34 .0 0'
6 7 5 0  M ks 6 &  8 1 4.50 ’ 100 5. 00' 6.3 5' 38.0 0' 39 .50' 5 .0 0 ' 6 .3 5 ' 38.0 0' 39 .50'
6 -/ 5 3  M ks 12, 11. I 5.00- 150 5. 25' 6.6 0' 44.5 0' 46 .50' 5 .2 5 ' 6 .6 0 ' 44.5 0' 46 .50'

&  18

7 7 4 5  M k  2 2 5.50 ’ 150 6 5 0 ' 8 .0 0 ' 23.2 5' 24 .00' 6.5 0' 8 .0 0 ' 23.2 5' 24 .00'
87 5 5  M ks  12 .14 2 6.0 0' 200 6. 60' 7.80 ’ 27.2 5 ' 28-00' 7.2 0' 7.8 0' 27 .25’ 28 .00'

&  15

12750 M k  7 4 8.5 0 ' 300 11 .20' 12.60’ 189 0 ' 19.90’ 9 .1 0 ' 10 .60' 18 .90' 19 .90'
12750 M k  8 4 9.0 0 ' 300 10 .10' 11 .50' 18 00 ' 19.00’ 9. 80 r 10 .60' 18 .00' 19 .00 '

14745 M ks  8. 10. 4 9-5 0- 300 12 .60' 14.00 ' 18 .75' 19 .90' 10 .50' 11 .50' 18.70 - 19 .70'
&  12 *

14750 M ks  7 &  11 4 9.5 0 ' 300 12 .60' 14.25 ’ 18.50 ’ 19 .70' 10 .20' 11 .20 ' 18.70 ’ 19.70 ’ 1

16745 M k  6 1 6 10-00' 290 13 .50' 15.30’ 13-75 ' 15 .00' 11 .80' 13 .20' 14 .00' 15 .00'
16 -/45  M k s  6 -2 , 5 10 .00' 350 13 .50' 15 .30' 16 .75' 18 .00 ' 11 .80' 13.10- 17 .00' 18 .00'

& 8
16750 M k  7 6 10 .00' 350 13 .90' 16 .00' 16.00 ’ 17 .25' 11 .25' 12 .40' 16 .25' 1725 '



coo EXISTING SERVICE ROUNDS

Caliber
Guns

Mk s & Mods Wt. (lb.)
Projectiles
Type Mlt & Mod

Veloc ity
IP 'S )

Type  Propellent Charge Description 
of Nominal of

Charge Powder Weight (lb.) Charge

Typ e of  
Charge 

Assembly

Bag or 
Case

Designation

167 50 7 0 2.700 A.P. a 1-6 2.500 Full SP D 660 Bag (6 Sec .) Stacked Bag. T ype 3
2,700 T. 9 1-2 2,500 Full SPD 660 M A A

2.700 A.P. a 1-6 1.800 Targ et /S PD
y 420 « A A

2,700 T. 9 1-2 1,800 Targ et SPUN
SPD

340 A A a

2.700 A.P. a I 6 1.800 Reduced 305 M Dumped A

5SPDN
2.700 T . 9 1-2 1.800 Reduced (SPCG 325 A A A

1,900 H.C . 13 1-3 2.690 Full SPD 660 Stacked A

1.900 H.C . 13 1-3 2.075 Reduced fSPD 305 A Dumix-d A

{SPDN
1.900 H.C. 13 1-3 2.075 Reduced (SPC G 325 A A A

1,900 H.C, 13 i- 3 1,900 H.C. SPD 325 « A H

167 45 6 1 2.700 A.P. a 1-6 2.300 Full SPD 535 Bag (6 Sec.) Stacked Bag. Type 3
2,700 T. 9 1-2 2,300 Full SPD 535 A A A

1.900 H.C. 13 1-3 2.525 Full SPD 535 A A a
2,700 A.P. a 1-6 1,800 Target SPD

SPDN
SPD

380 A A A

2.700 T. 9 1-2 1.800 Targ et 335 A A u
2,700 A.P. 8 1-6 1.800 Reduced 295 A Dumped A

{ SPDN
2.700 T. 9 1-2 1,800 Reduced ISPC G 315 A A A

1.900 H.C. 13 1-3 2.075 Reduced f SPD 295 a a A
4 SPD N

1.900 H.C. 13 1 3 2.075 Reduced (SPCG 315 a a H
1.900 H.C. 13 1-3 1.900 H.C. SPD 290 >• Stacked A
1.900 H.C. 13 1 3 1.900 H.C. SPDN 310 a H A

167 45 6 2 2.240 A.P. 5 1-5 2.520 Full SPD 545 Bag (5 Sec). Stacked Bag, T ype 3
8 0 .1 .2 2.240 T. 6 1 2.520 Full SPD 545 M A A

1.900 H.C. 13 1-3 2.635 Full SPD 545 M A A
2,240 A.P. 5 1-5 1.935 Target SPD 335 u M A

2.240 T. 6 1 1.935 Targe t SPD 335 u a *



2,240 A.P. 5 1-5 1,935 Reduced fSP D
4 SPDN

295 Bag (5 Sec.) Dum ped Bag,  Type 3

2,240 T. 6 1 1.935 Redu ced ISPCG 315 44 M a
1.900 H.C . 13 1-3 2.075 Reduced SPD

SP DN
.295 44 a f l

1.900 H.C . 13 1-3 2.075 Reduced SPC G 315 44 M *
1.900 II C . 13 1-3 2.000 H.C. SP D 315 M Stacked <

1.900 II.C . 13 1 3 2.000 H.C. SPDN 335 44 ■ u

a>

14750 7 1 1.500 A.P. 16 1-10 2.700 Full SPD 425 Bag (4 Sec.) Stacked Bag. Typ e 3
11 1 .2 ,3 ,& 5 1,500 T. 12 3-4 2,700 Full SPD 425 M M «

1,500 T. 15 1-3 2,700 Full SP D 425 14 M fi
1,500 T. 17 1-2 2,700 Ful l SP D 425 I f 44 f t

1,275 H.C . 1’.' 1-5 2,825 Full SPD 425 u «
1.500 A.P. 16 1-10 1.935 Targe t SP D 280 « M ft
1,500 T. 12 3 4 1,935 Ta rget SPD 280 ■ M «

1,500 T. 15 1-3 1,935 Targe t SP D 280 M 41 M
1,500 T. 17 1-2 1,935 Targe t SPD 280 u M u

1.500 A.P. 16 1-10 1.935 Redu ced fSPD N 195 u Dum ped
1.500 T. 12 3-4 1.935 Reduced SPCG 200 * «
1.500 T. 15 1-3 1.935 Reduced SPC G

SPCG
200 M 41 «

1.500 T. 17 1-2 1.935 Reduced 200 « * <4

1.275 H.C. 19 1-5 2.065 Reduced SP DN 195 « I f n
1.275 H.C . 19 1-5 2,065 Reduced SPCG 200 0 I f <i
1.275 H.C. 19 1-5 2.000 H.C. S P D (l ) 275 (1) a Stacked n
1.275 H.C. 19 1-5 2,000 H.C. SP D (2) 225(2) 44 I f u

1,275 H.C . 19 1-5 2,000 H.C. SP D (5) 260(5) 44 «f M

1.275 H.C . 19 1-5 2,000 II.C . SP DN 245 « I f M

14745 8 1 .3 .4 .4  6 1,500 A.P. 16 1-10 2,600 Full SP D 420 Bag (4 Sec .) Stacked Bag. Ty pe  3
10 1 20 1
12 Mod s 1.500 T. 37 1-2 2,600 Full SP D 420 44 « H

21 1
1.275 H.C. 19 1-5 2,735 Ful l SP D 420 a u M
1.500 A.P. 16 1-10 1,935 Targe t SPD 285 a i f II

20 1
1.500 T. 37 1-2 1,935 Targe t SP D 285 a M H

21 1



EX ISTING  SER VICE RO UN DS  (Co ntinued)

Caliber
Guns

Mks & Mods w t.  (lb.)
Proj ecti les Velocity 

(F S>

Type
of

('ba rge

Pro ptl len

Powd er 1

(b arge
Nominal
V eight (lb

Descr iption
of

,) Charge

Type of 
Charge 

Assembly

Rag or 
C u e

DesignationType Mk & Mod

14745 8 1 .3 .4 .& 6 1.500 A.P. 16 I - 10 1.935 Reduced fSPDN 205 Bag (4 Sec.) Dumped Bag, Type 3
10 1 20 1 (
12 Mods 1,500 T. 17 1-2 1.935 Reduced (SPCG 210 u a M
(Continued) 21 I

1.275 H.C. 19 1-5 2.065 Reduced /S PD N 205 * <*
1.275 H.C . 19 1 5 2.065 Reduced (SPC G 210 44 Orf

1,275 H.C. 19 1-5 2.000 H.C. SP D (3) 285 (3) u Stacked M

1.275 H.C. 19 1-5 2.000 H.C. SP D (4> 240 (4 ) u « 0
1.275 H.C. 19 1 5 2.000 H.C. SPUN 255 « 44

12750 8 1,110 A.P. 18 1 2,500 Full SP D 275 Bag (4 Sec.) Stacked Bag. Type 3
1,140 T. 19 1 2.500 Full SPD 275 u

940 H.C. 17 1 2.650 Full SPD 275 u II *
1,140 A.P. 18 1 1.800 Targe t SPD 175 w « •
1,140 T. 19 1 1.800 Targe t SPD 175 44 41 a
1,140 A.P. 18 1 1.800 Reduced (SP DN 135 U Dumped a

1.140 T. 19 1 1.800 Reduced •S PD F 135 M « «

940 H.C. 17 1 1.965 Reduced ISP DN 135 M 04

910 H.C. 17 1 1,850 H.C. SP D 175 04 Stacked «
940 H.C. 17 1 1.850 H.C. SPDN 170 u 41

940 H.C. 17 1 2.435 Special SP D 245 a 41

1,140 A.P. 18 1 2,300 Special SPD 245 « M 04

1,140 T. 19 1 2.300 Special SPD 245 u 41 41

940 H.C. 17 1 1.965 Reduced SP DF 135 u Dumped 41

12750 7 15 19 870 A.P. 15 6 2.900 Full SPD 335 Bag (4 Sec.) Stacked Bag, Type 3
870 T. 11 3-4 2.900 Full SP D 335 « •4 04

14 2 8
740 H.C. 16 1-2 3.000 Full SPD 335 u M 41

870 A.P. 15 6 2,100 Reduced SPD 225 M M 04

870 T. 11 3 4 2,100 Reduced SPD 225 <4 «

14 2- 8
740 H.C. 16 1-2 2,125 Reduced SPD 225 u M I t



Oft

875 5 12 1-2 335 A.P. 21 1-3 2.500 Full SPD 85 Bag Stacked Bag. Type 3
11 1-2 335 T. 22 2 2.500 Full SPC G 89 « a

16 1 260 H.C . 24 1-5 2.700 Full fSP D 85 u
260 H.C. 24 1-5 2.700 Full SPC G 89 a M a

335 A.P 21 1-3 2.000 Tar get SPD 59 a Dum ped Dwg. 53117
335 T. 22 2 2.000 Target SPD 59 a A «
260 H.C. 24 1-5 2,160 Target SPD 59 a A a
335 A.P. 21 1-3 2.000 Reduced rSP DN 55 a a a

335 T. 22 2 2.000 Reduced SP DF 56 u a a
260 H.C. 24 1-5 2,220 Reduced SPD N 55 4k a a

2(30 A.P. 19 1-6 2,800 Full SPD 89 4k a It

16 7.9.10
260 T. 18 5- 9 2,800 Full SPCG 92 4k a u

260 A.P . 19 1-6 2,300 Target SPD 66 41 u

16 7,9,10 ■
260 T. 18 5- 9 2,300 Tar get SPC G 69 61 « It

260 H.C. 24 1-5 2,800 Full SPD 89 41 ■ It

260 H.C . 24 1 5 2.800 Full SPCG 92 a n u

260 H.C. 24 1-5 2,300 T arget SPD 66 41 « H

260 H.C . 24 1-5 2,300 Tar get SPC G 69 41 M If

260 Com. 14 1 2,800 Full SPD 89 41 « «

260 Com. 15 1 2,800 Full SPCG 92 ■ ■ M

17 1 4
260 Com. 14 1 2,300 Target SPD 66 a A «

260 Com. 15 1 2,300 Tar get SPCG 69 a a a

17 1 4

8755 16 0 335 A P 21 1-3 2,500 Full SPD 77 Case Dumped Mk  1
SPDN

335 T. 22 1 2.500 Full SPCG 82 a M •4

260 H.C . 24 1-5 2.700 Full SPD
SPDN

77 « u •4

260 H.C . 24 1-5 2.700 Full SPCG 82 a M A

335 A.P. 21 1-3 2.000 Reduced  . 
Reduced  '

SP DN 45 M A A

335 T. 22 1 2.000 SP DF 46 u A M

260 H.C. 24 1-5 2.220 Reduced SP DN 45 M A U

260 H.C. 24 1-5 2.220 Reduced SP DF 46 M X «



EXISTING SERVICE ROU NDS (C on tinu ed )

Caliber
Guns

Mks & Mods
Pro ject iles Velocity

(F 'S )

Type
of

Charge

‘ropellent Charge 
Nominal

Powder Weight (lb.)

Descript ion
or

Charge

Type of 
Charge 

Assembly

B a g  o r  

Case
DesignationWl. ( lb.) Type Mk & Mod

7' /45 2 Mods 165 A.P. 6 0 1 2.700 Full SPD 58 B a g Dumped Dwg. 53-117
165 A-P. 10 2 2.700 Full SPD 58 a ft 44

165 A.P. 12 1-2 2.700 Full SPD 58 44 ft u
165 T. 11 5 2,700 Full SPD 58 ft u

153 Fid. 7 2-3 2.700 Full SPD 58 « ■ 44

154 Bbt. 7 2 2.700 Full SPD 58 « ft u

67 53 12 3 .5 ,7 105 T. 25 2-3 3.000 Full SPD 44 B a g Dumped Dwg. 53417
14 0 2 9 1 4 ■SP DN -
18 1-2 105 T. 30 1-2 3.000 Full SPCG 46 u a M

25 2 3 [SP D
105 T. 29 1-4 2.300 Tar. o r Red. SPD N 31 M « M

105 T. 30 1 3 2,300 Ta r. o r Red. (S PCG 33 M ft 44

105 Com. 24 1 3.000 Full [SP D
XSPDN

44 « a 44

105 Com . 27 1-8 3.000 Full ISPCG 46 ft ■ ft
105 Com. 24 1 2.300 Ta r. o r Red.  ISPD 31 ft ft 44

^SPD N
105 Com. 27 1-8 2.300 Ta r. or  Rcc .(S PC G 33 a 14 u

105 H.C. 34 1-6 3.000 Full SPD
SPD N

44 ft • u

105 H.C . 34 1 6 3.000 Full SPCG 46 ft ■ <4

95 S.S. 22 1 3.000 Full SPD 44 * a 14

■SPD N
95 S.S. 23 1-2 3,000 Full SPCG 46 ft M

675 0 6 0 106 Com.& T.  20 0.2.4 2,800 Full SPD- 38 Bag Dumped Dwg. 53417
8 Mods 106 Com.& T . 20 0.2.4 2.800 Full SPD N 38 u a u

106 Com.& T .2 0 0.2.4 2,100 Target SP D 26 44 u M
106 Com.& T .2 0 0.2.4 2.100 Tar get SPD N 26 M ft ft

106 Com. 20 1. 3 2,800 Full SPD 38 ft ft u

106 Com. 20 1.3 2.800 Full SPD N 38 Bag Dumped Dwg. 53417
96 S.S. 22 1 2.800 Full 1SPD 38 u ft ri
96 S.S. 23 1 2 2.800 Full 1SPD N 38 . ft ft ft
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67 47 17 105
105
105
105
96
96

Com.
Com.
T.
T.
S.S.
S.S.

28
28
31
29
22
23

1 2
1-2
1

1 4
1

1-2

2,800
2.800
2.300
2.300
2.800
2.800

Full
Full

Tar get
Target

Full
Full

SPD*
SPD N*

fSPD*
iSPD N*
fSP D
[SPD N

34
34
26
26
34
34

Bag
i t

u

u

a

a

Stacked
Dumped

44

44

Stac ked
Dumped

M k 3
Dwg.  53417

44

44

M k 3
Dug. 53417

67 47 16 0-1 130 A.P. 35 1-8 2.500 Full 'SP D*
SPDN

33 Semi-Fixed Dumped Case Mk  4

130 T. 36 1-2 2.500 Full ,SPCG 34 « M 44

37 1.3 SPD*
105 H.C. 34 1-7 2,665 Full SPD N 33 u 44 44

105 n.c . 34 1-7 2.665 Full SPCG 34 44 M
95 s . s . 32 0 2.700 Full SPD*

SPDN
33 u « U

95 s . s . 32 0 2.700 Full SPCG 34 41 M
130 A.P. 35 1-8 2.050 Targe t SPD 25 44 44

130 T. 36 1-2 2.050 Targe t SPDN 25 « a u

37 1.3
130 A.P. 35 1-8 2,050 Reduced SPDN 21 44 <4 u

130 T. 36 1-2 2.050 Reduced SP DF 22 u u u

37 1.3
105 H.C. 34 1-7 2.160 Target SPD 25 <4 M 44

105 H.C. 34 1-7 2.160 Target SPI )N 25 44 « 44

105 H.C. 34 1-7 2.225 Reduced SPDN 21 <4 I t 44
105 H.C. 34 1-7 2.225 Reduced SPDF 22 u K «

5”/54 16 0 70 Com. 41 0 2.650 Full SPD
SPD N

18.5 Semi-F ixed Dumped Case Mk 6

70 Com. 41 0 2.650 Full SPDF 19 44 * «
70 H.C. 42 1 2.650 Full SP D

SPDN
18.5 U 44 44

70 H.C. 42 1 2,650 Full SP DF 19 «
70 S.S. 43 0 2,650 Full SPD

SP DN
18 5 44 It

70 S.S. •18 0 2,650 Full SPDF 19 <4 «

• May  have flachlvsc pellets added. I f  so. w ill be marked.00
in
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EXISTING SERVICE ROUNDS (Continued)

Caliber
Guns

Mks & Mods
Projecti les

Wl. ilb.) Type Mk & Mod Velocity
(FZS)

Type
of

Cha rge

Propellen t Charge Descrip tion
of

Charge

Type of 
Charge 

Assembly

Bag or 
Case

DesignationPowder
Nominal 

Weigh! (lb.

57 61 9 Mods 50 Com.& T 15 5. 3.150 Full SPD* 25 Semi-Fixed Dumped Case Mk  3
12-14 SPDN

50 C o m . &  T , 15 5. 3.150 Full SP DF . 26 M 41

12-14
50 H.C. 39 1 2,300 II.C. SPD*

SPDN
15.5 ft) M 41

50 H.C . 39 I 2,300 H.C. SP DF 15 5 ftl M 41

55 s.s. 25 1,3  6 3.150 Full SP D’
SP DN

25 at M 0

55 S.S. 25 1.3- 6 3.150 Full SP DF 26 0 a 41

5751 7 Mods 50 Coin.  -T. 15 5, 3,150 Full SPD* 25 Bag Dum ped Dwg. 53417
8 Mods 12 14 SP DN

15 Mods 50 Com. -T. 15 5. 3.150 Full SP DF 26 4ft 41 u

12-14
50 Com. -T. 15 5. 2.300 Reduced SPD* 15.5 a 41 M

12 14 SPDN
50 Com.  T. 15 5, 2,300 Reduced SP DF 15 5 •1 « M

12 14
47 Com. T. 15 1 & 5 3,150 Full SPD

SP DN
25 H 41 0

47 Com. T. 15 1& 5 3.150 Full SPDF 26 41 a 41

47 Com. T. 15 1& 5 2.300 Reduced SP D
SP DN

15.5 a 41

47 Com. T. 15 1& 5 2.300 Reduced SP DF 15.5 41 41

55 S.S. 25 1.3  6 3.150 Ful l SP D
SP DN

25 M 0 (4

55 S.S. 25 1.3  6 3.150 Ful l SP DF 26 a 41 u

55 A. A.Com. 35 1-12 2.(500 Special SP D
SP DN

22 a « u

55 A. A.Com. 35 1-12 2.600 Special SP DF 22 a a u

57 50 5 Mods 50 Co m. -T. 15 5.12-14 3.000 Full SP D 21 Bag Dumped Dwg. 53417
6 Mods 50 Co m. -T . 15 5,12 14 3.000 Ful l SPD N 21 M »< M



oo
‘•J

5 '/3 8 12 0  1 54 Com. 32 1-3 2.600 Full SPD*
SP DN , S PD F

15.2/16 Semi-Fixed Dum ped Case  M k 5

54 Com . 38 1-3 2.600 a « a u a A

54 Com . 46 1-2 2.600 a « tt A u a
55 A.A.Com. 31 1-11 2.600 u A Ci A u «
55 A.A.Com. 34 10 2,600 A A A « M A
55 A.A.Com. 35 1-12 2.600 K « Ci A A «

55 A.A.Com. 31 1-11 1,200 Redu ced S PD N 3  6 a A A
55 A.A.Com. 34 10 1,200 A M Ci A A A

55 A.A.Com. 35 1-12 1.200 A A A a « A

54.5 S.S. 30 1-8 2,600 Full SP D
SPDN . S PD F

15.2/16 a A *

54.5  S.S. 30 1-8 1.200 Reduced S PD N 3.6 a a A

53 S.S. 30 1 8 2,600 Ful l SP D 15.2/16 « M A

(W.P.) SP DN  SPDF
53 “ 30 1-8 1.200 Reduced SP DN 3 6 cc A A

54.5  S.S. 30 5, 7-8 2,600 Full SPD 15.2/16 u A A

(W.P.) SPDN  SP DF
54.5  -  30 5. 7- 8 1.200 Reduced S PD N 3 6 a Ci A

57 25 11 1-2 54 S.S. 25 2 2,155 Full SP D SPDN* 9 6 Fixed Dum ped Case Mk 4 0 2
5-8 54 S.S. 27 1-10 2.155 A A a A A A

54 S.S. 45 0 2.155 M A a A ■ A

54 A.A.Com. 36 1-4 2.155 A A A cc A A

52 A. A. 28 2-14 2,175 A a a A A

Co m.-T.

57 25 13 0 54 S.S. 25 2 2.110 Ful l SP D SPD N* 9 6 Fixed Dumped Case Mk 4 0  2
17 0- 1 54 S.S. 27 1-10 2.110 A * « « <4

54 S.S. 45 0 2.110 M M M a A A
54 A.A.Com . 36 1-4 2,110 A A a u « M
52 A.A. 28 2-14 2.130 A M « N A A

Com. T.

475 0 0 5 24 33 Com. 6 6 2.900 Full SPD 15/16 Fixed Dumped Case Mk 2
SP DN . SPDF* ModsO. 1.3 .4

33 Com. 10 0 3 2.900 A A A A A A

33 Com. 16 1-2 2.900 A A A A A A

33 Com. 6 6 2.500 Ta rcet A 13 A A «

May  have flashie r pcllctt added. I f  «o, will  be ma rMd.
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EXISTING SERVICE ROUNDS (Continued)

Caliber
Guns

Mks & Mods Wl.  (lb.)
Project iles
Tvoe  Mk & Mod

Velocity
(P S)

Type
of

Prop ellen t Charge Descr iption 
Nominal  of

Type of 
Charge

Bag or
Case

( barg e Powder Weight (lb.) (h ar ge Assembly Designation

47 50 9 5-24 33 Com. 10 0  3 2.500 Ta rget SP D 13 Fixed Dumped Case  Mk 2
SP DN  SPD F* A A Mods 0. 1. 3, 4

iC on t'd i 33 Com. 16 1-2 2.500 « at II A a 1
33 H.C . 15 I 2.900 Ful l A 15/16 a A I
33 H.C . 15 1 2.500 Targe t A 13 A a 1
34 H.C. EX 2 0  1 2.900 Full If 15/16 a a 1
34 H.C. EX2 0 1 2.500 Targe t a 13 u A A
35 S.S. 14 1-6 2.900 Full a 15/16 A < U

35 s.s. 14 1-6 2.500 Ta rget If 13 A a

3 : 0 , 2 , 3

375 0 3 Mods 13 + S.S. 21 1 3 2,700 Full SP D SP DN’ 4 0 Fixed Dumped Ca se M k 7;
9;

18-22 u 13 + s.s. 24 1 2,700 A a a A a u

13 + S.S. 25 1 2.700 A a « M A

13 + A. A. 23 1-3 2,700 A M A u A A
13 + A. A. 27 1-4 2.700 A A a a A M
1 3 - A. A. 31 1 2,700 A II A A M A

13 + A.P. 29 1-2 2,700 M A <1 a A A

37-23 14 I 13 Com. 3 7 1.650 Full SP D SPDN* 580 gm s. Fixed Dum ped Case Mk  2
13 S.S. 22 1-5 1.650 a II II a A a

13 S.S. 28 1 1.650 A M II If A a

13 A.A. 26 1-2 1.650 a M II a A M

1.1’ 1 0-1 0.917 A.A. 1 Mods 2.700 Full SPDN 120 gms. Fixed Dumped Case Mk  1
40*mm 1 0 1.935 A.A. 1/2 Mods 2.890 Full SPD N 300 gms. Fixed Dum ped ! l :

Case Mk ^2; 0-1
1.96 A.P . MSI Mods 2,890 A M M A A 3 ; -

20-mm 4 0-1 0.2714 H E - 3 Mods 2.740 Full SPDN 27.7 gins. Fixed Dum ped Cases M ks 2. 3 .4
H.E. I.

0.2621 H.E .-T . 4 Mod s 2.740 A If A a A If

0.2741 H.E .-T 7 Mods 2.740 U u A u a If

0.2686 A. P. -T . 9 Mods 2,740 a a A u a a

May have I'^h les}  pdlcta added.  If so. will lx- marked.



Part I —  Chapter  3 

PROJECTILE FUZES

Section I — INTRODUCTION

Time fuzes
A time fuze is a device to  de ton ate  a pro

jectile  af ter  a  predetermined interva l of lliftht. 
The detonation is accomplished through the 
burning of a variable length of powder tr ain or 
through the  action of a spring or  a centrifugal 
clock mechanism. Only the clockwork types arc 
current ly in use by the U.S. Navy. Powder- 
train  fuzes were previously used but have been 
declared unserviceable and obsolete.
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 targe t. 
Operating with equal effectiveness in daylight  
or at  night,  they  require no set ting  or a dju st
ment before using, eliminating time-of-flight 
error.  They are electrical fuzes which activate  
the auxiliary detonat ing fuzes af ter  electrically 
integ rating 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 d ischarge a charged condenser through an 
electric detonator, called a “squib.”

V.T. fuzes may be employed for antiairc raft  
purposes or for barrage fire against land or 
surface targ ets  where air bursts will l>e effective 
aga inst  personnel and unarmored structures and 
equipment.

V.T. a ntia ircraft fuzes a re designed to deto
nate the projectile at the most advantageous 
point upon approach to an a ircr aft,  if  they pass 
close enough to insure  good probability of lethal 
fragmentation. The fuzes, moreover, will not 
norm ally function until the targ et is within the 
umbrella-shaped cone of fragmentation of the 
round.

An advantage of V.T. fuz ing for A.A. work 
lies in its sensitivity  to the presence of i ts tar
get and th e resu lting increase of effective targe t 
area. The V.T. fuze comprehends a medium 
bomber as a targ et 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 th e V.T. Fuzes Mk 32 
and Mk 15 was the ir sensitivity to waves or 
choppy water, caus ing either premature or non
functioning errors  when fired at low elevations 
at targe ts near the water. A wave-suppression 
featu re 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 occur until the  fuze is within 
10—20 fee t of th e surface.

Trace r influence: A second disadvantage in 
the use of V.T. fuzes is th at  no t race r may be 
employed, since the burning tracer will influence 
the fuze to cause functioning upon arming, or 
to prevent functioning until the trac er has 
burned out.

Prem atures: All V.T. fuzes are subject  to 
random premature burs ts along the trajec tory 
afte r arming hut before approaching a targe t. 
This makes the fuze somewhat dan gerous  to 
use for bombardment fire to  cover landing op
erati ons, as  the prematures will occur over our 
own forces. However, other  advantages  of V.T. 
fuzes for this type of fire are deemed to out
weigh this danger. Normal bursts against land 
installations will be obtained between 10—30 
or 50—200 feet above the targ et respectively, 
for fuzes with and without the wave-suppres-
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sion fea ture. The fuze  will autom atica lly adapt 
its el f to varying  t er ra in  fea ture s.

Safety  featu res: Because  o f the  number and 
var iety  of safety  fea tur es  incorporated, V.T. 
fuzes are among the  safes t in use as regards 
handl ing, bore safety , and freedom from  muz
zle bur sts.  In addition to the  bore and muzzle 
sa fety provided by th e aux ilia ry deto nating 
fuze , a cent rifug al clock is incorporated  in the  
V.T. Fuzes Mks 82 and 10. The V.T. Fuze Mk 
45 and  l at er  models contain mercury  sho rt cir
cu its  across the squib  in place of the  cen trif u
gal clockwork mechanism. These mercury un- 
sh oi le rs  are  so designed th at  handl ing, tum 
bling, or shock will not  cause them to open. 
Cen trifu gal force caused by the projecti le ro ta
tion  must be applied for 0.2—0.4 seconds, de
pending on the  fuze, before  th e mercury  shorts 
can be opened. Also, the se models incorporate  
a cen trifugal switch which prevents  charging  
of the firing condenser except when th e round 
is ro tat ing  at  or above a cer tain rate. Thi s is 
called the  “centri fugal handling swi tch.”

All V.T. projec tile fuzes, except the  V.T. Fuze  
Mk 32, are  powered with  rese rve bat teri es, wet 
ba tte rie s with  the  act ive  ingredients contained  
in a glass ampoule unti l t he  round is fired. Upon 
set-b ack,  the ampoule is broken, and the  ba t
te ry  is automatica lly activated.

The  ba tte ry  ampoule is the weakest par t of 
th e fuze from the handling stan dpoint.  While 
th e complete round may be dropped 40 feet on 
armor  pla te without mak ing it  unsa fe to fire, 
th e fuze cannot be expected to  funct ion porperly. 
Ba tte ry ampoules in the V.T. Fuze Mk 53 will 
withstand  a four-foot drop again st arm or 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- 
foo t drop on arm or plate . If  the  ampoule is 
broken a considerable  time before  firing, the  
round will probably not function. If  the  ampoule 
bre aks  less tha n 30 seconds before firing, nor
mal func tioning may be expected.

V.T. fuzes op erate e ffectively over a tempera
tu re  rang e of 10° to 120° F. Outside th is range, 
a hig her percentage of malfunctioning will 
occur.

Sto rage: Exposure to high humidity  condi
tion s in storage reduces the service  life o f these 
fuzes . The V.T. Fuze Mk 32 requ ires  special 
treatm ent , as it is not a reserve-batte ry fuze. 
The V.T. Fuzes Mk 32 Mods 1—20 & Mod 40 
arc  re-energized by special Bureau of Ordnance 
personnel abou t every six months.

Supp ly: V.T. fuzes arc  supplied in specially 
cavitized projectiles  for Naval use, and the  
fuzes cannot be interchan ged with nose t ime  or 
point detona ting  fuzes. V.T. fuzes are  ballist i- 
cally similar to nose time  fuzes, so no correc
tions need be made in prac tica l fire con trol when 
V.T. fuzin g 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, an d aux il ia ry  de to nating  fuze s
When classified according  to assembled posi

tion in the  projecti le, fuzes are  eit he r “point ” 
fuzes, which are  assembled in the  nose of  the  
projectile,  or "base” fuzes. “Au xilia ry de ton at
ing” fuzes are  used in conjunction  with point 
fuzes in all except Illuminating projectiles .

Ig n it io n  and de to nating  fuzes
The diffe rent iatio n between "ignition”  and 

•‘detona ting ” fuzes  depends on th e method of 
firing the  burs ting ch arge. T he operating mech
anism  of the  ignition fuze fires a black-powder 
magazine, which may ignit e the bu rst ing  charge 
of the  projectile  directly  or funct ion thro ugh  
an auxiliary det ona ting fuze, c onta ining a  de to
nat ing  element. A detona ting  fuze contains a 
high-explosive element with in its  own body. 

Delay
The  delay elements within impact fuzes  con

sist  ei ther  of slow-burning  powder pellet s of 
fixed size or pellets in which varying  lengths  
bum before  the  actio n tak es place. The delay 
elem ent is des igned to allow p enetrat ion of ta r
gets befo re burst ing  of  the projec tile. Delays 
are  always used in armor-p ierc ing projecti les 
to obta in complete penetra tion  before  det ona
tion, Ins tan taneou s fuzes are  employed aga ins t 
ligh t arm or o r m ater ial ta rgets f or bu rst  before 
penetra tion .
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Arming
The princ ipal forces  used in arm ing  or pre

paring fuzes for action  are  (1) set-b ack,  the 
force o f ine rtia or  re sistance to linear accelera
tion of projectil es, and (2) cen trifuga l force, 
due to the  rot ation of the  projectile.  Many of 
the  Navy fuzes employ a combination of these  
two forces in a rming the fuze. The force of se t
back exi sts  only during the  acceleration stage 
of the project ile’s flight, which ceases when the

projec tile leaves the  bore of the  gun. Centri f
ugal force, however, exi sts  from the  ins tan t 
th.at the  projectile  begins its  movement until 
deto nation occurs. Set-back is generally used to 
she ar safety  pins, fire pe rcussion  e lements, and 
init iate  th e opera tion  of mechanical clocks. Cen
trifuga l forc e s erves to release  d ete nts  o r lock
ing pins, drive and Are centr ifugally  operated 
clocks, revolve roto r blocks, etc., as is explained 
in deta il in the  individual fuze sections fol
lowing.

Perl I — Chapter 3 —  Section 2

POINT DE TO NA TING  FUZES FOR PROJECTILES

Mk 7 Mod I (Obsolete)
Project iles  used in ..........7"/d5 Field and Bbt.
Over-all length , i nc he s.......................... .  ,7.81
Diam eter,  inch es.............. ............. Body: 1.12

Base of 
ogive : 1.62

Threaded  length, inc hes ............................1.27
Threads ............................................... 1$ R.H.
Mate rial ................................................... Steel

Desc ription: Thia fuze cons ists of a  long, cyl
indrical  body closed at  eit he r end by an ogival 
nose cap and a cylindrical base plug, each 
thread ed into  place. The cent ral cavi ty of the 
body houses a safety  spring, a long percussion  
rod a ssembly, a needle striker , a str iker  reta in
ing sleeve, a deto nato r, and a ring booster 
pellet.

The percuss ion rod is closed a t its  upper  end 
by a metal cap. The rolled edges of  th is cap and 
the s afe ty spr ing  tend to prev ent the  percussion 
rod from moving into the  u ppe r portion of the  
body. The long cylindrical portion of the  per
cussion rod is slot ted longitudina lly to allow 
the eared  s tr ik er  to  slide freely with in the  rod. 
The ears of the  str iker  are  engag ed by the 
st rike r retain ing  sleeve, holding the  st rik er  per 
manently  fixed. A detona tor  is fixed to the  
lower end of  the percussion rod. In the  unarmed 
position, thi s deto nato r is not adjacent to the

ring booster  c harge but is encased in a safety  
cham ber in the  base of the  fuze. Accidental ex
plosion of the  detona tor in th is position would

DETONATOR

SAFET Y 
CHAMBER

SAFETY
SPRING

PERCUSSION
ROD
STRIKER
RETAINING
SLEEVE
NEEOLE
FIRING PIN
BOOSTER

FIRING
CHANNEL

Figure 80. Point Detonating Fute Mk 7 Mod 1
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spend itse lf harm less ly in the  expansion cham 
ber, and the booster cha rge  would not he fired.

Opera tion: The fuze functions  enti rely  on im
pa ct.  when th e ine rtia of the percussion rod 
dri ves the rolled edges of its upper cap p ast  the 
shoulder of the  cap retain ing  sleeve. The  rod 
then  continues  into the  upper port ion o f the fuze 
body, again st the force of the safety  spring . 
Th is action carr ies the detona tor  ou t of the 
sa fe ty  chamber, ad jac en t to  th e ring booster, 
and  aga ins t the  fixed filing pin. The initiation  
of the detona tor  fires  the booster  and  the  main 
cha rge .

Rearward motion of t he percussion rod durin g 
set-back is prevented by the  conical shape o f  the 
percuss ion rod jus t above the  st rike r reta ining 
sleeve.

Mk 12 Mods 0— 3
Pro jec tile s used in ............................ 1.1" A.A.
Over-all leng th, inches ..............................2.3
Diam eters , in c h .......... Fir ing  pin head: 0.18

Base of ogive: 1.08
Threade d length , in c h ..............................0.62
T h re ad s..................................................7 R.H.
M ater ia l................N ose—aluminum

Base—commercial bras s 
Booster cover—sheet steel

Weigh t, g ra m s............................................ 86.3
Arm ing speed,  revolut ions pe r minute

Firin g pin: 5000-7500 
Rotor : 10,000-12,000

Descrip tion : The fuze consists o f a nose  and  a 
fuze body, held firmly tog eth er by a metal 
jac ket, which is crimped over at  both  en ds , and 
sep ara ted  from each o the r by a thin  meta l disc. 
The  fir ing pin and firing  pin de ten ts are  assem
bled in the  nose port ion, while the lower body 
port ion of th e fuze contains  th e roto r detent, 
roto r, detona tor,  and booste r. The boos ter is 
held in the base of th e fuze body by a metal 
closing disc, which is secured in position by the 
crimped-over  ends of  the fuze body.

Ope ratio n: In the unarmed  im ition , the 
st rike r is held upward by a pai r of firing pin 
detent s, and the  det onato r rotor is held out of

alignme nt with the  firing  pin and the  boos ter 
lead-in by a rotor d etent. When the  projectil e is 
fired from the  gun, cen trifuga l force m ov es  the 
firing pin and ro tor det ent s outw ard aga ins t 
thei r springs, unlocking the firing pin and the  
rotor . Centrifugal force th en causes the ro tor  to 
revolve about its  pivot  unti l brough t up by th e 
stop pin. In th is position, the  detonator is fully 
aligned with the firing pin and the  bo oster  lead- 
in. On impact, the exposed firing pin is driven  
into the  detona tor,  which init iate s the  boos ter 
lead-in and the  booste r. The fuze is designed to 
function on light d uralumin sheets .

Rem arks: The Poin t Detonatin g Fuze Mk 12 
Mod 1 is identica l to  t he  Mk 12, except th at  an  
ex tra  s triker-support piece i s s et in a groove in 
the nose. Mods 0 and 1 are now obsolete. Mods 2 
and 3 ditTer from Mod 1 in th at  the  str iker  is 
held in th e nose assembly by crimping  over  th e 
end of the  nose. In the modified Mk 12 (Mods 
2 and 3) . to  decrease the se nsi tivi ty of the fuze, 
a wash er has been placed above the  firing pin, 
and the  filing  pin has been crimped above the 
washe r. Thus  on im pact , both  the  crim p nnd the  
wash er must  be broken.

Mk 26 Mods 0— 2
Projectiles used in .......... 20-mm H.E., H.E.I.,

and H.E.T. (A.A.)
Over-all leng th, i nches..............................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
Threads ........................ Mk 26 Mod 0—4 R.H.

Mk 26 Mod 1—7 R.H.
Weights,  g ra m s.............. Mk 26 Mod 0—24.67

Mk 26 Mod 1—23.37 
Mk 26 Mod 2—28.67

Ma ter ial.................... Mk 26 Mod 0—all brass
Mk 26 Mod 1—zinc body 
Mk 26 Mod 2—all bras s

Desc ription: Point Deto nating Fuze Mk 26 
Mod o consists essentia lly of th e following p ar ts : 
The  nose o r body unit (into which is fitted the  
rea r disc or  ai r chann el) and the  closing unit,  
which conta ins the  detona tor.
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Figure  81. Point Detonating Fuie Mk 12 Modi. 0— 3
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The  P o in t D e to n a ti ng  Fu zes M k 26  Mod s 1 
an d 2 consis t essen tia lly  o f tw o  piec es : (1 ) th e  
nose o r  m a in  bo dy  and (2 )  th e  m ag az in e,  w h ic h  
co nta in s th e  same de to na to r used in  th e  P o in t 
D e to n a ti ng  Fu ze  M k 26  Mod  0 and an  ad d it io n a l

booste r o f te t r y l be low th e  lea d az ide de to na to r.

O p e ra ti o n : T he  f uze  ha s no  s a fe ty  fe a tu re s in  

it s  desig n, h u t i t  w il l w it h s ta n d  a 40 -f oo t d ro p  

on to  a rm o r pl ate  w it h o u t de to na tion . In  th e
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Figuie 82. Point Detonating Fun Mk 26 Mo di 0— 2

Mk 2G Mod 0, the none cap is crushed on impact, 
cau sing the  ai r in the air  channel to be com
pressed and forced thro ugh  the  hole in the  con
cave disc. Thi s action  generates sufficient pre s
su re  and heat to s et  off the  very sensi tive lead 
azide d eton ator  liene-ath the  disc. In the  Mod 1 
and  Mod 2, there is no a ir  channel or disc, and 
the  fuze is fired entire ly by the  shock of impact. 
Th e very sensitive det onato r will be set  off by 
the shock of impact : and it.  in turn, will set  off 
the  magazine o f t etryl benea th it.

Remarks : These fuzes will not detonate  on 
wa ter  impact, but the y will detonate on 1/fc-inch 
mild-steel. The Mods 1 and 2  arc more sensit ive 
than  the  Mod 0 to both  impact and heat. No 
more Poin t Detonating Fuzes Mk 26 Mod 2 are 
being  made.

Mk 27 Mods 0 and I
Project iles  used in

40-mm A.A.. H.E. and ll.E. -I.

Over-all length , i nch es ............................2.115
Di am ete rs,  inc hes.. . .Nose—0.31I

At base of ogive—1.28 
Threaded leng th, inc h..............................0.307
T h re ad s................................................. 4 R.H.
Weight,  gr am s................................... 104 ±  2.G
M at eria l. ................Body—die-cast a luminum

Magazine—bra ss or  steel
Arming speed, r .p.m. . . .  Firing  pin:

7.000-20,000
Rot or: 10,000-11,000

Desc ription: Inte rnally, the  fuze cons ists of 
two major housings: the  f iring pin housing and 
the  rotor housing. With in 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 is a plastic firing 
pin extens ion which serves as  a safe ty fea ture  
in the  eve nt th at  t he  fuze is dropped in the  un
armed condition. The rotor  hous ing consi sts o f a

94 eONFtBE NTiAL



PROJECTILE FUZES (POIN T DETONATING)

ST RIKE R
EX TE NS ION

STRIK ER

STRIK ER-
DET EN TS

ROTOR — 
HOUSING 
ROTOR -

ST RIKE R
HOUSING

BOO STER
LE A D -IN

COPPER —  
EXPANSION 
SPRING

SECTION VIEW  
OF ROTOR

Figure 83. Point Detonatin g Fuze Mk  27 Mo d 0
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rotor , with  lead coun terweigh ts and  detona tor 
assembled in a rotor  block. The axis  of the  
det ona tor  is inse rted  at an angle  of abou t 55 
degrees to th e axis  of the  fuze. The line of 
cen ter  of  the lead counterwe ights , being per
pendicular to the  ax is o f t he detona tor,  is a t an 
angle  of abo ut 35 degrees to the  axi s of the  
fuze. The rotor  is held in thi s unarmed position 
by the two rotor detent s, the  ta|>ered ends of 
which enga ge in the  holes in the  side of the

rotor . In th is position the  detona tor  is not in line 
with the  firing pin or  booster.

Operat ion : This  fuze is arm ed entir ely by 
cen trifuga l force which accomplishes thr ee 
things:

1. The firing pin det ent s are  moved outward 
again st the  copper band, thus  freeing the  firing 
pin. The  copper band is arr ang ed so that  the  
ends of it overlap, allowing room fo r expansion.
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2. The ro tor detents  are  moved back against  
th ei r spring, freeing the  roto r.

3. The lead co unte rweights are  caused to turn  
th e rotor unt il they are at  a maximum radius 
from  the axis of rota tion  of the  fuze. In thi s 
|x>sition, the detona tor is aligned with the  firing 
pin  and booster.  T he rotor  is held in this  posi
tio n by centr ifugal force.

On impact , the nose of the fuze  is crushed 
and the f iring  pin extension pushes the  firing pin 
into the detonator.

Rem arks: The Point Detonating Fuze Mk 27 
Mod t differs from the  Mod 0 in t ha t the  firing 
pin de ten ts are  of a diffe rent  shape and are  
known as  “hour-gla ss” deten ts. On set-back, the 
firing pin will move back aga ins t the  detents, 
and. because of thei r shape, they will be held in 
place until the  firing pin moves forward again 
under the  influence o f creep.

These fuzes will funct ion on duralumin sheet 
bu t not on water impact.

The plas tic tiring  pin extens ion is designed 
as  a safety device in the  event of accidental 
dropping. If the round  is dropped, the plastic 
extension will shat ter , wheras a one-piece metal 
firing pin might force  its  way past  the  firing 
pin det ent s and ini tia te the  fuze.

Mk 29 Mods 0— 3
Projectil es used in

6*726/88/51 A. A. Common 
5'73 8W .P. (Mod 3 only) 
6*751 II.C.. 6*747 II. C. 
8*755 H.C., 12*750 II.C. 
14*745/60 H.C.
15*745/50 II.C.

Over-all length, in ches .............................. -1.15
Diameter at  nose, inc h.............................. 0.55
Diameter at  ba se of ogive, inche s.............3.00
Threaded length, inc h................................ 0.80
T hre ads.............. .................................. 7 R.II.
Weight, po un ds .................................1.45*0.04
Ma ter ial ......................Base—steel

Detonator body—brass 
Ogive—plastic

Arming  speed, r.p.m.......... . . . .  1,500—2.000

Descrip tion: The fuze cons ists of four prin
cipal pa rts : (1) the  base, which contains the

relay  deto nato r and holder  and the  int errupte r 
un it;  (2) the  nose o r detonator assembly, which 
contains t he  str ike r assembly and the  det onato r; 
(3) th e 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  deto nato r, and a cen
trifuga l int err up tor  sep ara tes the  det ona tor  
from th e re lay detonator in the  base of the  fuze. 
Two type s of int err up tor  assemblies have been 
employed. In the  ear lier  model, the  int err up tor  
bore against  the uppe r blade of a forked set ting 
sleeve in th e “Delay” or  “Off” position and 
thus could not move into the  sleeve and clear 
the  flash channel . Rota ting  the  sleeve 90° in 
eith er direct ion to the  “S.Q.” or  “ On” position 
removed the  end of the  forked blade from the  
inte rrupto r, and cen trifu gal  force could move 
the  int err up tor  into  the  sleeve and out of the  
flash channel . The  int err up tor  syst em of later 
models has been slightly  alte red.  A cylindrical 
set tin g sleeve with  an eccentric bore is em
ployed. In the  “Delay” or “Off” position,  the 
eccentric bore  is no t aligned with the  int er 
ruptor.  and the  in ter rupto r cannot  move into 
the  sleeve and clear the channel. Turnin g the  
se tting  sleeve to the  “S.Q.” or On” position 
aligns the  bore with the interruptor , which can 
then be moved into the  sleeve by cent rifug al 
force. In cit he r case,  the  end of the  set ting 
sleeve carr ies  a slotted s ett ing  key.

Operatio n: When the  fuzed projec tile is 
loaded into the  gun,  the  set tin g key is turned 
to the  “On” or “S.Q.” position.  On set-back, the 
int err up tor  sit s down in the  flash channel , but 
when the  projectile  leaves the gun cen trifu gal  
force  moves th e int err up tor  into the  sleeve and 
clears the  flash channel. On impact, the  closing 
disc above the  str iker  is forced down, the  
crush cup beneath the  str iker  is crushed, and 
the  str iker  is driven into the  deto nato r. The 
flash travels throug h the  open flash channel  and 
ini tiat es the  relay detona tor  in the  l«se  of the 
fuze.

Rem arks: The differences between Mods of 
thi s fuze are  as  follows:
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Figure 84 . Point Detonating Fute  Mk 29 Mod  0

ModO: Dark  green  ogive, made of easily- 
chipped asbesto s plast ic, unsuitable  
for storage and handl ing. This Mod 
is obsolete.

Mod 1: Chip-proof, resin-im preg nate d cloth, 
yellow plastic ogive.

Mod 2: Sam e as Mod 1, with  stre ngthen ed 
flash channel.

Mod 3: Like Mod 2, with  longe r nose cap ex
tending to base and giving additional 
sup por t to flash channel. Brown

plas tic ogive. A 0.01-inch thick  disc is 
incorporated between  the relay det 
ona tor  and the  flash channe l of the 
Mod 3. This pre ven ts gas pres sure , 
which sometimes  leaks past th e un
armed interruptor , from se tting  off 
the  relay detona tor,  if the nose of 
the fuze is acc identally  s truck during 
handling .

This fuze will func tion  on thi n plat e and on 
wa ter  a t angle s over  6°.

CONFTDENTTAL 97



U. S. EXPLOSIVE OR DN AN CE OP 1664

Mk 30
Pro jectiles used in .......................... 8*723 A.A.

8*750 A.A. 
S'7 50  H.C. 
4*750 H.C. 
5*7M H.C. 
6*747 H.C.

Over-all length, in c h e s .............................4.55
Diam eter  at nose, inc h............................ 0.55
Diam eter  a t base of  ogive, inches ...............2.4
Threade d length , in c h .............................. 0.80
Threads ............................................... 7 R.H.
Weig ht, pounds .........................................1.51
Ma ter ial ....................................Base—Steel

Head—brass 
Ogive—plastic

All the descr iption , operation, and remarks  
on the  Poin t Detonatin g Fuze Mk 29 apply also 
to  th is fuze, except  th a t t he Mod 1 o f th e Mk 30 
ha s a li gh t green ins tead of a  yellow ogive. The 
Mk 30 is a Navy ada pta tion of the  Army M48.

Mk 34 Mods 0 and I
Pro jec tile s used i n ..................1.1" A.A.. H.E.
Over-all length , inches ..............................2.08
Diam eters, in c h ..........................Nose—0.300

At base of 
ogive—1.06

Threade d length , in c h ..............................0.46
T h re ad s................................................. 7 R.H.
Mate ria l. . . .  Body—die-east alloy (zinc base) 

Magazine—brass  
Fir ing  pin  ex tension—plastic

Desc ription: This fuze consist s of one hous
ing  containing the firing pin and rotor units . 
Above th e firing pin is a plas tic firing-pin  ex
tens ion. The firing pin is held up by two de tents, 
which are  held in place by a circ ula r copper 
band surrounding them  and acting as a spring . 
Beneath th e firing pin is the  rotor, with  the 
deton ato r at an angle  of about 55 deg rees  from 
th e axis of the fuze. The ro tor is held in the  
unarmed position by a  se t-back block connected 
by a copper she ar wire. In th is position, the 
detona tor  is ou t o f l ine with  both the firing pin 
and  the  booster .

Operation : On set-back, the  set-back block 
moves back, breaking the  she ar wire th at  has 
been holding  it  to the rotor. Cen trifu gal force 
causes the  firing-p in de ten ts to move outw ard 
and to turn the  ro tor  so th at  the  det ona tor  is 
aligned with the firing  pin. The rotor is held in 
th is position  by cen trifuga l force. On impact, 
the  nose of the  fuze is crushed  and the  firing 
pin extension drives th e firing pin into  the  d et
onato r.

Rem arks: The  Point Detonatin g Fuze Mk 34 
Mod 1 differs in th at  the  firing  pin de ten ts are 
“ho ur-gla ss”  det ent s. On set-back, the  firing  
pin will move back again st the d eten ts, and (be 
cause of thei r 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 saf ety  
device. In the  even t th at  the  round is dropped, 
the  plas tic extension will sh at ter, where  a one- 
piece metal firing  pin mig ht force its way pas t 
the  firing-pin de ten ts and ini tiat e the  fuze.

Mk 66 Mod 0
Projecti les used in ..........................5*738 Wr.P.
Over-all length, in ches ............................4.408
T hre ad ..............................1.70’*-14N S-l R.H.
Mater ials ..  Body—steel

Nose piece—bra ss 
Ogive—plas tic (cloth base)
Rot or assem bly—aluminum alloy 
Magazine—steel

Weight, pounds.........................................1.54

Description: This fuze  is very much like the 
Poin t Detonating  Fuze Mk 29 Mod 3. with  the 
addi tion of the ro to r for detona tor  saf ety . It 
has the firing pin an d crush cap in the nose, the 
flash channel, the int errupto r device, the  rotor 
assembly, and the  magazine.  The rotor conta ins 
a lead azide det onato r and is held in place by 
two detents. The booster  magazine contains  6.7 
gram s o f black powder in a wa ter -tig ht vinyli te 
cup. A vinylite cup is cemented onto the base 
of th e fuze to  prevent the  holes in the  metal 
cover f rom a brading th e silk powder bags in  the  
W.P. load as the fuze is inse rted .

An aluminum disk 0.010-inch thick between

98 CO NF IDEN TIAL



PROJECTILE FUZES (POINT  DETON ATI N G )

Figure 85. Point Deto nating  Fine  M i 34 M od 1

ROTOR HOUSING
SHEAR WIRE

DETONATOR

SET-BACK BLOCK 
ROTOR

FIRING PIN 
EXTENSION 

FUZE BODY 

FIRING PIN

FIRING PIN DETENT 
DETENT SPRING 
SHEAR WIRE 
DETONATOR 
ROTOR
ROTOR HOUSING

BOOSTER LEAO-IN

the re lay detonator and the ro to r housing is an
othe r safety  feature. I t  prevents pressure from 
an accidental detonation in the nose from  get
tin g to  the  ro tor a fter leaking past the unarmed 
in terru ptor—which the gas could do.

Operation: When the project ile is ready to be 
fired, the  settin g screw fo r the in te rrup te r is 
turned to the  ON or SQ ("Super-Quick ” ) posi- 
tion. Up to  th is t ime th e in te rr upto r.  in the OFF

position, has blocked the (lash channel so tha t 
accidental crushing  of the cup. set ting of f the 
detonator, could not set o ff the booster charge. 
On set-back, the inter ruptor  sits  down in the 
flash channel; but, as creep takes over, the 
centr ifuga l force moves the  in terru ptor  in to the 
sleeve, clear ing the flash channel.

Centr ifug al force also moves the detents ho ld
ing the ro tor out, allowing  the lead countcr-
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Figure 96. Point Detonating Fine Mk 66 Mod 0

weights in the rotor, through c entr ifugal force, 
to ro tat e the roto r until  the stop pins res t 
aga inst  th e edge of the  holes in the  housing, 
th us  lining up the  second deto nato r under  the  
flash channel. The fuze  is now fully armed, and, 
on impact, the  crush cap collapses, allowing th e 
tiring pin to set off the detonator , sending the 
flash down the open tube, which in tu rn sets  off 
the deto nato r in the  rotor , and finally the black 
powder charge.

Rem arks: The fuze  will detonate on impact 
with ground, '/s-inch wood, or  Mj-inch mild 
steel plate.

The Poin t Detonating  Fuse Mk 66 was de
veloped to  give detonato r safe ty in 5"/38 W.P.

project ile assemblies, which do not have auxil 
iary  detonating fuzes.

M75
Projectiles  used in ..................20-mm (Army)

H.E .-I.,
M97

Over-all length , in ches............................ 1.20
Diameter a t base o f ogive, in ch.................0.64
Threaded length, inch................................ 0.20
T hre ads.................................................7 R.H.
Weight, pound ......................................0.0197
M ater ia l.................      Brass
Fi lling ............ Detonator—mercury fulminate

Relay charge—lead azide 
Booster—tetry l
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DETONATOR

RELAY

BOOSTER

Fig ure  87.  Point Detonatin g Foie M7S

BRASS DISC

DETONATOR

RELAY

BOOSTER

Figu re 88 . Point Detonatin g Fu ie No.  2S3 Mk 3

Desc ription: This fuze is designed to function 
with ins tan taneou s action  on impact with  light 
materia l surfaces. The fuze is ini tia ted  on im
pact by the  set -forward motion o f th e detonato r 
charge, or by pieces of metal from  the  body 
striking the det onato r charge.

The fuze  has two major par ts, a body with 
an ai r space in th e fore pa rt of  th e fuze, and a 
magazine containing the explosive train, 
screwed into the  base of the  body.

Rem arks: The  fuze  conta ins no int err up tor s 
or o ther  safe ty devices and is, therefo re, sensi
tive for  handling.

No. 253 M U  1— 3
Pro jectiles used in ..................20-mm (Arm y)

H.E .-I. ,
Mk 1

Over-all length , inches ...............................1.41
Diameter at  nose, in ch ,. .......................... 0.32
Diameter a t base of ogive, inch ...............0.70
Threade d length, inc h...............................0.12
T h re ad s..................................................4 R.H.
Weig ht, pound .........................................0.058
Mate rial ...................................................Brass
Filling  . . .  Detona tor—mercury fulminate

Relay charge—mercury fulminate 
Booster—te try l

Descrip tion: This  fuze is designed to  func
tion with  ins tan taneou s action  on impact with 
ligh t m aterial  surfaces. It is init iated on impact 
by the  set-forw ard  force  of the  deto nator  charge, 
or by pieces of meta l from  the  body stri kin g 
the  det onato r charge.

The  fuze cons ists  of two m ajo r par ts, a b rass 
body with  an air  chamber in its  forward par t, 
and a brass  mazagine con tain ing  the explosive 
tra in and externally  threaded  (L.H .) to screw 
into  the  base of the  body. The magazine is cov
ered with  a brass disc separat ing  th e deto nato r 
from the  ai r column. In th e Po int  Detonating 
Fuze Mk 1, th is disc is solid, bu t in the  Mks 
2 and  3 a small hole is drilled through the  cen
ter o f the  disc to increase the  fu ze’s sensit ivity . 
In the  Mks 1 and 2 the  body cav ity was closed 
at  the  forw ard end by a thi n bra ss disc;  in the 
Point Detonatin g Fuze Mk 3, th e brass disc is 
omit ted, and th e nose is solid across  th is area.

Remarks : The fuze  conta ins no interruptors 
or oth er  safety  devices, and is the ref ore  sens i
tive  for  handling.
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Part I — Ch ap ter 3 —  Section 3 

NOSE TIME FUZES FOR PROJECTILES

Mk 18 Mods 0— 4 [Obsolescent ]
Project iles  used in

4*750 Illuminating  
5*725/38/51 A.A. Common 
5"/ 25 /38 /51  Illuminating 
5*738 Window 
5*738 W. P.
5*751 H. C.
6*747 /50/53  Illumina ting 
6*747/53 H.C.
8*755 H.C.

Over-all length , inch es..............................3.54
Diam eter at  base of ogive, inc hes .......... 3.05
Threaded length,  inch ................................0.81
T hre ads.................................................7 R.H.
Weight , pounds......................................... 2.52
Mater ial ..................... ...........................Brass
Set ting  times, seconds

Mods 2, $, and 4—minimum, 0.6 
maximum, 45

Mods 0 and 1 —minimum, 2.4
maximum, 45

Description: In its assembled form, the  fuze 
has a contour which corresponds to th at  of the 
Navy medium- and major-caliber projectiles. It 
consis ts 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. Body—The brass  body contains  the mag
azine charge, 30 gra ins of black powder, and 
the bottom closing screw assembly. It  is 
threa ded 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 rotativ e cap. is attached to 
the body by a join t, consist ing of  a  steel wire 
leading  through grooves in the  cap and body. 
This  a llows rota tive  motion between the lower 
cap and the body, but  prevents axial motion 
between the lower cap and the  body. It has a

tensioning feature wherein  th e torsional resist
ance which res tra ins  rota tive  motion is ad
jus ted  by four screws during assembly of the 
fuze.

4. Upper CAP—The brass  uppe r cap screws 
into the  lower cap and completes the nose con
tou r of  th e assembled fuze.

Fo r purposes of  explanat ion, the movement 
assembly may be divided into  three main par ts, 
as follows:

1. T he timing -disc mechanism consists 
of the  t iming  disc, a set ting  p in, a spr ing  ham
mer  assembly, and  t he cen tra l d rive s haf t. The 
timing disc has a firing  notch on one side and, 
on the  other side, a forked set ting lug  which 
engages the set ting  pin located in the  top in
side shoulder of the  lower, rotat ive, cap. The 
timing disc is secured to the  cent ral drive 
shaft  by a fric tion  clutch, so th at  it may be 
turned independently of  the  cent ral drive  
sha ft. Around the top of  the timing disc is a 
retain ing  rin g which prevents  the  timing disc 
from riding  forw ard when the  projectile  ini
tial ly sea ts itse lf in the gun, and also prevents 
the hammer  from driv ing the s etti ng lug down 
too far . Beneath the  tim ing  disc is a safety 
disc, the  project ion of which bear s aga inst  t he 
elbow piece of t he firing arm. This pa rt  i s rig 
idly secured to the  central sha ft, so t ha t i t will 
ro tat e out  of the way when the clock operates. 
Its  purpose  is to provide a safe and a minimum 
setting.

In set ting  t he clock, the lower cap is rotated 
to tu rn  the  sett ing pin, which, in tur n, will 
rot ate  the  timing disc to the desired position, 
since the set ting  pin is engaged by the setting 
lug of the  t iming disc. Disengagement of these 
two pa rts  is effected by the spr ing  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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2. The  CLOCK MECHANISM cons ists of two 
cen trifuga l gea r arcs, a ser ies  of reduct ion 
gea rs, and  the  escapement mechanism. The 
cen trifuga l gear arc s are  geared to the central 
drive s haf t and a re  weighted on one s ide  so th at  
they will tu rn  in a counterclockwise direction , 
thus  turn ing  the cen tral sh af t and  the tim ing 
disc in a clockwise direction . The gea r arc s 
have st ar te r spr ing s on them which serve to 
prevent the  gears from  freez ing. The reduction  
gea rs are simi larly  geared to the  cen tral spin 

dle, and th ei r rot ation  is governed by the es
capement  mechanism which is connected to the  
lowest gear . The escapement mechanism con
sis ts of an escapement gea r, escapement lever, 
escapement-lever spring, sa fety -lever plate, and 
safety  lever plat e sprin g. In the  assembled posi
tion, the escapement lever  is prevented from 
moving by the  safe ty-l eve r plate , which has  a  
pin pro trudin g from the  bottom of it and  en 
gages  the escapement lever.  The  safe ty-lever 
plate  is pivoted with a weight on one end, and
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is held in position  by the safe ty-l eve r plat e 
spr ing . The  escap ement lever acta  a s a balance  
wheel and is caused to move back and  for th 
by th e escApement-lever spring, which  is a ha ir 
sprin g secured at  both ends and atta ched to the 
escapement lever.

5. The firing mechanism cons ists of  the 
firing  arm , firing-arm  sha ft, set-back pin, fir
ing-pin sa fe ty  plate , and firing pin.  The firing 
arm  is pivoted and  Las a weight on one end 
and,  on the oppos ite end, an elbow piece which 
bears  aga ins t th e o ute r per iphery  o f th e ti ming 
disc. Rigid ly secured to the  firing arm  is the 
firing-arm shaft , which is prevented from tu rn 
ing in the assembled condition by the set-back  
pin. The  se t-back  pin is held in position by the 
set-back pin spr ing  and res ts in fro nt  of a 
projection  of  the  firing-arm sha ft, thus p rev ent 
ing th e l at te r piece from rotatin g. In the bottom 
of the  f ir in g -a rm  sh af t is a notch. Bear ing 
aga ins t the  s ha ft in such a posit ion th at  i t will 
pass through the  notch  when the  shaf t is ro
tated. is the  firing-pin  safe ty plate . This  safe ty 
plate is  a ls o  pivoted a nd is fi ttin g under a shoul
der  of th e cocked firin g pin. thu s holding it 
away  from the  pri me r beneath it.

Opera tion : The  fuze is armed by set-back, 
driven  by cen trifu gal  force  governed by an 
escapement mechanism, and fired by a spring- 
driven  liring-pin. When the  projectil e is fired 
from the  gun. t he  force  of set-back accomplishes 
two thi ngs:

1. The set-back pin overcomes its  spr ing and 
drops into  the bottom of the  fuze. Th is action 
frees the  firing -arm s ha ft for  l at er  ro tation .

2. The  hammer spr ing assembly pivots  down 
the  weights on one end to str ike the  sett ing  
lug, thus  depressin g it and free ing it from the 
se tting  pin. When th e force of  creep sets in, the 
spr ing  re tu rn s the weigh ts to thei r original 
position, in front of the  tim ing disc.

As the project ile rotates, cen trifuga l force 
accomplishes four things:

1. The safe ty-l eve r plate  of the escapement 
mechanism is pivoted ou t of the way, thus  re 
leasing the escapement lever and unlocking the 
escapem ent mechanism. This  initial movement 
causes the  escap ement lever to oscillate, thus

act ing  as  th e balance  wheel and governing  the  
speed o f operation .

2. As soon as t he escap ement mechanism has  
been unlocked, th e weights  on the  centrifug al 
gea r arc s tend to move outw ard,  thu s causing 
the  arcs to pivot  and rot ate  the cen tral  shaf t 
and, consequently , the timing disc. This ro ta
tion is slowed down by th e ser ies  of reduct ion 
gea rs, and its  speed is dete rmined  by the  es
capement mechanism. T his ro tar y motion of the 
tim ing disc tu rn s the firing  notch around to 
the elbow piece o f t he firing arm.

3. When the  firing notch has been presen ted 
to the elbow* piece of the  firing  arm, the weight 
on the opposit e end of the  firing arm  is moved 
outw ard, tur nin g the elbow into  the  slot and 
tur nin g the firing-a rm shaft . Th is is now pos
sible. s ince the  set-back p in was depressed  when 
the  project ile was initially fired.

4. As the  firing-a rm sh af t rot ate s, the  notch 
in the bottom of it is presented to the  firing 
pin safety plate , which will pivot thro ugh  this  
notch , th us  moving out from unde r the shoulder 
of th e firing  pin. The  firing pin will then  be 
thrown downward onto the primer by its com
pressed spring . The primer will then  igni te the 
black powder charge in the base  of the  fuze.

Re ma rks : Mods 2, 3, and 4 a re identical, but 
made by diffe rent manufactu rers .

M l 22 Mo ck 0— 6 (Obso lescent)
Projecti les used in 3"/23/f>0 A.A. and III.

4"/50  H.C.
Over-all leng th, inches .............................. 4.55
Diam eter at base of ogive, inc hes.............. 2.1
Threaded  leng th, inch................................ 0.81
T hre ads................................................. 7 R.H.
Ma ter ial ............Upper body—zinc-'lead alloy

Cente r body—brass 
Base—aluminum

Setting tim es, seconds
Mods 0-3—minimum, 1.4

maximum, 30 
Mods 4-6—minimum, 0.6 

maximum, 30

Desc ription: The mechanism for thi s fuze is 
very  similar to that  descr ibed for the Nose
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Figure 91. Nose Time Fuie Mk. 22

Time Fuze Mk 18. In the  Mk 22. however, the  
cen trifuga l weights do not have “kick-off” 
spr ings, and  the  Mk 22 is slot- set instead of 
lug-set , as the Mk 18. Also, the  Mk 22 is very 
sim ila r to the Army M43A3.

Mods 4. 5, and 6 are  identical, but are  made 
by di fferent manufactu rers .

Mk 25 Mods 0—3
Project iles  used in ............ 5"/ 54  H.C. and 111

6'7 47  <D.P.) ILC.

Over-all leng th, inc hes............................ 4.55
Diameter at  base  of  ogive, inches ...........2.40
Threaded length, inc h................................ 0.81
T h re ad s ................................................. 7 R.H.
Materi al.......... Nose—die-c ast lead-zinc alloy

Body—brass 
Base —aluminum

Settin g t imes , seconds.............. minimum,  0.6
maximum. 45

Description:  The Nose Time Fuze Mk 25 is a 
combina tion of th e Nose Time Fuzes Mk 50 and
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Mk 51. It  ha s the  shape of the  30-second Nose 
Time Fuze Mk 51, but  contains the  45-second 
clockwork of the  Mk 50. The longer,  slimmer 
shape of the Mk 51 is necessary because of the  
more streamlined shape of the  5"/54  and 67 47  
D.P. projecti les with which it  is assembled. But, 
since these projecti les are  used in long-range 
guns, they need the  45-second clockwork.

The descriptio n of the  clockwork in the  Nose 
Time Fuze Mk 18 is equally applicable to the 
Mk 25.

This  fuze has slots cut  for the set ting mech
anism, like the  slots on the  Mk 22 or  Mk 50.

The  Mk 25 is a moistu re- res ista nt design, hav
ing g ask ets  placed between th e u ppe r and lower 
caps and between the  lower cap  and the  body, 
and a  silica gel unit in the base cavity  to  absorb 
what mois ture penetra tes the  gaskets. This 
moi sture resistan ce prevents  deterio ration of 
the metal pa rts  and the  explosive.

Figure 92.  N « c  Time Fute Mk 42

Mk 42 (O bsolete)
Project iles  used in.......... .  12 75 0 H.C.

14 74 5/50  H.C. 
16 74 5/ 50  H.C.

Over-all leng th, in ch es .............................. 3.54
Diameter a t base o f ogive, inch es.............3.05
Thre aded  l ength, inc h................................ 0.81
T h re ad s ................................................. 7 R.H.
Weight, pounds .......................................... 2.5

M at er ia l................................................... Brass
Se ttin g times, seco nds..............Minimum, 0.6

Maximum, 45

Desc ription: The Nose Time Fuze Mk 42 was 
developed to supersede the  Mk 18 when used 
in m ajor-caliber H.C. projectile s, because of the  
err ati c performance  o f the  la tte r fuze when so 
employed. The fuze is generally similar to the
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Nose Time Fuze Mk 61, diffe ring only in th at  
th e prim ary  driving force of the  Mk 42 is pro
vided by a  heavy mainspring instead  of by ce n
tri fug al weights. The driving force  for th e clock
work mechanism thus  becomes substan tially in
dependent of the ra te  of spin of the projecti le, 
and is applied during the  entire  running  time 
of  the fuze.

In addition to the spring-driven feature , the 
Nose T»me Fuze Mk 42 also differs from  the  
Mk 61 in th at  a heavy addit ional ham mer  is 
located in th e re ce ss  in the  nose cap of th e fuze. 
Th is ham mer  is a tta ched  to  th e nose cap by a 
spring. On set-back, th is ham mer s tre tch es the 
sprin g and strikes  th e conventional hamm er, 
giv ing  it  addi tional force in st rik ing  the  se ttin g 
lug.  This fea tur e was  found necessary  because 
th e low set-back of majo r-cal iber projec tiles 
failed to  provide sufficient force for  th e usual 
hammer arrang em ent  to disengage the  set ting 
lug from the se tting  pin.

Operation: The method of operat ion of thi s 
fuze is generally  similar  to th at  of the  Nose 
Time Fuze Mk 61, except, of course, th at  the  
driving force is supplied by a mainspring. The 
force of set-back, when the  gun is fired, causes 
th e auxilia ry ham mer to descend aga ins t the 
main  hammer, disengaging the  se tting  lug from 
th e set tin g pin.

Centrifugal force causes the  cente r arbor 
de ten t to move ou twards again st its spring and 
ou t of engagement with  the cen ter arbo r. The 
mainspr ing is then allowed to exert  it s force on 
th e c ente r arbor,  actu ating  th e escapement-con- 
trolled clockwork mechanism. All other fea ture s 
of operat ion are identical to thos e of the Nose 
Time Fuze Mk 61.

Remarks : This fuze is now considered  obso
lete. It w as found du ring func tioning trials  th at  
the a uxi liary hammer did not  function properly 
on set-back. The Nose Time Fuze Mk 62 is de
signed to supersede  thi s fuze in major-cal iber 
Il.C. project iles.

Mk 50 and Mk 5 1
Pro jectiles used in

Mk 50
4" /50 Illuminating 
4*725/38/51 A.A. Common 
5*725/38/51 III.
5*738 Window
5*'/38 W.P.
5*751 H.C.
6'*/47 /53 H.C. and III.
8*755 H.C.

Mk 51
3*723/50 A.A. and III.
4" /50  H.C.

Se ttin g times, seconds
Mk 50—minimum, O.G 

maximum. 45
Mk 51—minimum, 0.6 

maximum, 30

Desc ription: The Nose Time Fuzes Mk 50 and 
Mk 51 arc  merely mo istu re-r esis tan t versions 
of the Nose Time Fuzes Mk 18 Mods 2. 3. and 
4 and Mk 22 Mods 4. 5, and 6. respectively. The 
size, opera tion, component  parts  (except as 
noted below), firing tra in,  and  set ting tim es are 
identica l to thos e of the  Nose Time Fuzes Mk 
18 and Mk 22.

Moisture Res istance : The following develop
ments prolong the  life of the mechanism and 
th e explosive. A s ilica gel bag to absorb mois 
tu re  is placed in the base cavi ty of the  fuze. 
Special gaskets are placed between  the upper  
cap and the  lower cap, and between the lower 
cap and th e body. The  joint  between  the  upper  
cap and the  lower  cap is coated with  bake lite 
varnish . The prime r unit  ends are  covered with  
bakelite varnish. Thread  lu ting compound is ap
plied to the  joint between  the  body and  the  
bottom closing screw. T he bras s disc a t the  cen
te r of the  bottom closing screw is crim ped in 
und er a washe r and then  coated with  bake lite 
varn ish. AU screw  heads visible on the outside 
ar e co ated  with  glyptol lacquer .

Rem arks: Diffe rent modifications of these 
fuzes indica te nothing  more than differen t 
manufacture rs.
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Mk 57
Pro jec tile s used in ..........8*755 H.C. (for  use

in 8"  R ap id -F ir e  
case gun).

Over-all leng th, inches ............................ 4.305
Diameter at base  of  ogive, inches.......... 2.983
Threaded  length, inch ................................ 0.47
T h re ad s ................................................. 7 R.H.
M at er ia l.................................................... Brass
Settin g times, second s.. . .  minimum, 0.8-1.0

maximum, 45

Descrip tion : This fuze is ident ical to  the  Nose 
Time Fuze Mk 61 in so fa r as th e inte rna l mech
anism  and method of opera tion are  concerned. 
The fuze differs from the Mk 61 in th at  it  is 
provided with external slots for  sett ing , rat he r 
than se tting  lugs, Furtherm ore , the  external 
contour of the  fuze  differs considerably from 
th at  of  th e 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 str ength en the  
fuze body and lower cap sufficiently to accom
modate the  s et tin g slots.

Mlc 61, Mk 62. Mk 63
Project iles  used in

Mk6 1 5*738 A.A. Com.
5*'/38 W.P.

Mk 62 12*760 H.C.
14 74 5/50  H.C. 
16 71 5/50  H.C.

Mk 63 4"/ 50  111.
57 25 /3 8/ 51  A.A. Com. 
57 25 /3 8/ 51  Ill.
5"/ 38  W.P.
57 38  Window 
5*751 H.C.
W R  H.C,
67 47 /5 8 HI.
8" /55 H.C.

Over-all leng th, inch es.............................. 3.51
Diam eter at  base of ogive, inches .............3.05
Threaded leng th, inch ................................ 0.8l
Threads ................................................. 7 R.H.

Figure 93. Note Trmo Fuie Mk 57

Weight , pounds.......................................2.52
M at er ia l................................................... Brass
Se ttin g times, seconds. . . .  minimum,  0.9-1.0  

maximum, 45

Desc ription: The Nose Time Fuze Mk 61 is a 
modification of th e mechanical time fuzes of the 
Mk 18 and Mk 50 type. designed specifically 
for the 5738 projec tile when th e special re
duced charge with  initial velocity of_l,2Q0J ee t 
per second is employed. The modifications, al
lowing the  fuze to funct ion a t lower rota tional 
velocities  and decreased set-back, are as follows:

A w eaker  hammer spr ing is used.
The set-back pin has  been eliminated.
A ccntrifugally operated firing-pin safety  

block has been added unde r the firing pin.
A centrifu gally opera ted det ent  or plate , re

tained by a flat spring, holds the  safe ty-lever 
plate, which locks the  escapement  mechanism.

Heavier ce ntri fugal weights are  placed on the  
driv ing gears to drive the  clockwork movement.
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MAIN SPIND LE
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F IR IN G  A RM  
S H A F T

Figure 94. Note Time Fuie Nik 61

Stronger  centrifugal •’kick-off’* springs arc 
in corp ora te d  on  th e  c e n tr if u g a l g e a r s . T h ese  
sp r in g s  a r e  a c tu a ll y  d r iv in g  sp r in g s , an d ex ert

a strong force throughout the  entire cycle.
A sp r in g  is  added to  the firing-arm shaft. 
W e ig h t is  a dded  to  t h e  s a fe ty - le v e r  p la te .
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Figure 95. No io  Timo Fuio Mk

The fuze body is slightly altered to provide 
clearance for  the  heavier driv ing weights.

The safety set tin g is changed to 0.9-1.0 
second.

The Nose Time Fuze Mk 62 is almost  identical 
to the  Mk 61, but  is slight ly fu rth er  modified

to allow its  use in the majo r-cal iber H.C. pro
ject iles,  where  extremely  low set-back force 
on firing is encoun tered. The addi tiona l modi
fications incorporated in the  Mk 62 are  as 
follows:

A st ill weaker hammer spr ing  is used.

CONHDENT4AL- I I I
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A safety post is provided benea th 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  inte rnal  cons truction is identical to tha t 
of  th e Mk 61, except th at  the escapement move
ment has been regulated for a higher  spin rate 
— 12,600 revolutions per  minute—the average 
spin  rate  o f the  5 "/3 8 projectil e at service ve
locities.

Rem arks: These fuzes, like the  Mk 50 type, 
have  complete moi sture-resista nt feature s in
corporate d. These  m easures include g aske ts be
tween the  time-se tting ring and the uppe r 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 dif fers in opera
tion from the  Mk 61 only in the functioning  of 
the  safe ty post. This  sa fety post cons ists merely 
of a stud fastened by a  screw to the  uppermost 
ring of the clockwork mechanism. With the 
fuze set  on "S afe” , t his  s tud  i s located beneath  
a projec ting  end of th e hammer spring, preven t
ing the  hammer from disengaging the set ting 
lug from the set ting pin as the result of  acci
dental dropping. When the fuze is set off the 
"Safe” position preparato ry to firing, the  h am 
mer  assembly is moved away from above the 
safety  post, allowing the hammer to  move down 
on set-back.

Part I — Chapter 3 —  Section 4

V.T. FUZES

Mks 32 and 40 Type (Obsolete )
Operatio n: When t he  round is fired, accelera

tion  in th e gun causes the  three set-back 
switches  to close. T his  action connects  t he bat 
te ry  to the  electrica l mechanism and init iates 
chargin g of the  firing condenser throug ht its 
high -res istance  delay circuit. Simultaneously, 
the set-back pin in the  c entr ifugal clock moves 
back aga inst  its  spr ing, freeing and s tar tin g 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 set ting of 0.4 to 0.6 second, at  
which time  the  trip ping lever moves over the  
spring-loaded arming pin. The arming pin 
moves forward, withdraw ing from the inte r
rupter  cavity . This allows the int err up ter  pin 
to be moved outward by centr ifugal force, the re
by clear ing the flash channel between the  elec
tric prim er and the  auxi liary  detonating fuze, 
hi tting  th e shor t-ci rcuit plug, and break ing the

short-circuit wire away from the elec tric primer 
leads.

Meanwhile, th e 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 -ba ttery 
type fuze, the fuze is fully armed.

On approach to a tar ge t under  the  proper 
conditions, the reflected electromagnetic signal 
from the  t arge t causes  t he  V.T. element to dis
charge the firing condenser through the electric 
primer. The blast from the primer operates 
the  auxil iary detona ting  fuze, which in turn 
init iate s detonat ion of the projectile.

Operation of the wet-energized fuzes of  this 
type  is identical, excep t that  the electrolyte 
vial in the  r eserve energizer is broken by accel
erat ion of the round, and centrifu gal force dis 
tribu tes  the electrolyte  thro ugh out  the ene r
gizer. Charging  of the  firing condenser is not 
begun when the  sct-back switches close, but 
mus t wait until  the  electrolyte is uniformly
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dis trib uted throug h the reserve energ izer. This  
normal ly occurs 0.2 to 0.3 seconds af te r set 
back, the reby delaying complete arm ing  of the  
unit unti l 0.8 to  1.1 seconds af te r set-back.

M b  45. 47, 53, 58, and 59 Type
Opera tion: When the  round is fired, accelera

tion in t he  gun bar rel causes the  f ingers of the  
crown bre ake r to open up, allowing the  e lectro
lyte  vial to break aga inst the  bottom of the 
breaker.  Centrifugal force dis trib ute s the  elec
tro lyte throug hou t the  energ izer, ac tivating it 
in 0.2 to 0.3 second. Centrifugal force also opens 
the  handl ing safety  switch , which previously 
had been sho rting  out the  firing condenser.

The firing condenser begins to accumulate 
a charge throug h it s high -res istance  electrical 
delay, and electrical energy i s fed to the  electric 
mechanism in the  V.T. element. Centrifug al 
force causes the  small globule of mercury in 
the  mercury  switch to move thro ugh  a porous 
membrane into the  lower chamber, thereby  re
moving the  electric  shor t circ uit across the 
prim er lends. T his requ ires  from 0.2 to 0.9 sec
onds, depending on the  fuze and the  rat e of 
rota tion  of the  projec tile. When the  firing con
denser has  accumulated  enough elect rical en
ergy to allow firing of the  electric  primer, 0.6 
to 1.0 second, the  fuze is fully armed .

Upon approach to a ta rget  under proper 
conditions, the  reflected electromagnetic  signal 
from the  ta rg et  causes the  V.T. element to dis
charge the  fir ing condenser th rough the  electric  
primer. Th e b las t from  th e pr imer  function s the 
auxiliary detona ting  fuze, which, in turn, ini ti
ates  the  deto nation of the  project ile.

The V. T. Fuzes Mk 58. Mk 47. and Mk 59 a re 
equipped with two mercury switc hes inste ad of 
the single switch incorporated in the  Mk 45 
and Mk 58. This  fea ture is provided to insure  
additional sa fety;  in all oth er  respects,  these 
five fuzes are  mechanically identical.

The differences in these fuzes lie in dimen
sions and contour of the  head, thread  sizes, 
and elect rical cha racteri stic s (fo r slower spin, 
less set-back. e tc. ).

Mlc 32 Mods 0— 20, Mod 30, and Mod 40 
(O bs olete)

Projectil es used in ....................5 "/3 8/2 5/5 1*
A.A. Common

Over-all length, inch es................ 12 (approx .)
Diam eter at  base of ogive, inches

3.3 (approx.)
Threaded  length , i nch................0.6 (approx.)
T h re ad s................................................. 6 R.H.
Ma ter ial ......................Steel base rings,  black

plastic nose ogive, alu
minum nose cap or  but 
ton tip

Weight, pounds......................................... 6.81
Minimum range, yard s. . . Mods 0-20, 40—600

Mod 30—1,000
Energ ize r....................... Mods 0 -20, 40—Dry-

Mod 30—Wet
Wave-suppression fe at ur e.......... Mod 40 only
Self -destruct ive featur e.......................... None

Desc ription: This  fuze was designed to initi 
ate detonatio n when passing  within  the  maxi
mum influence radius of about six ty feet. The 
Mod 40 has reduced sensitiv ity aga ins t low- 
flying a irc raft because of the  wave-suppression 
fea ture (fo r values, see V.T. Fuze Mk 40). Burst  
hei ghts above water for all Mods withou t the  
wave suppression  featu re will be high at  most 
ranges, ave raging  130 fee t at  12,200 yards  in 
the  5"/3 8 projec tile, with bu rs t heigh ts varying 
widely be tween rounds. Bur st hei ghts over wa
te r will average lower at  shor ter  ranges, bu t a 
wide dispersion in height s will occur. These 
fuzes arc  especially affected by water surface 
conditions. Bur st heights of the  Mod 40 above 
water (WSF) will vary between 10 and 50 feet.

Random premature  burst s of rounds assem
bled with  th is fuze will occur along the  tr aj 
ectory af te r the  fuze is armed but  before it 
approaches a  tar ge t. W ith targets  a t long range, 
20 per cent of the  rounds may burst  before 
approaching t he target , and a somewhat smaller 
percentage of prematures will occur at  s ho rte r 
ranges . If a ta rget  at long ra nge  is approached

•Mods  0- 20  and 40 of  this fu ie  can  be used In 
o '/ S l gun  at 2600  ft ./s ee ., I.V. r^duerd chance only . 
M od 30  can not  be used in the  5”/61 rounds.
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Figure 96. V.7. Fuie Mkt  32 and 40 Type
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w ith in  the sens itiv ity  lim its  of the fuze. 65 
per  cent o f the rounds should function at the 
most cri tical point to  throw frag ments against 
the target. The percentage of proper functions 
at  shorter ranges is higher by the amount of  
decrease in premature funct ions.  The remainder 
o f the  rounds wil l be duds. Because of ageing o f 
the dry energizer, on ly about 50 per cent of  
the  rounds will  function properly af te r eigh t 
months. The dry  energizers are changed about 
eve ry six months by Bureau of  Ordnance per
sonnel. Production has been suspended on this 
item .

Employment: Th is fuze was used fo r an ti
a ircr aft  wo rk from 600 yards  minimum  range to  
extreme range. The Mod 40, with WSF, has 
normal  sens itiv ity  above about 200 feet  fro m 
the water, bu t has automatica lly reduced sensi
ti v it y  below this  level. Mods 0-20 and 30 are 
no t ord ina rily  used against surface craf t, be
cause bursts at long range are too high  fo r 
effective frag menta tion  damage, and those on 
low  t ra jectory have a large  dispersion in range. 
These Mods might be used wi th reduced ef 
fectiveness against low -fly ing  planes.

Remarks: The A ux iliar y Detonating Fuze Mk 
54, replacing the Auxi lia ry  Detonating Fuzes 
Mks 17 and 16. is used in conju nct ion wi th th is 
fuze.

This fuze is cu rre nt ly being replaced by the  
V.T . Fuze Mk 58 in new p rojectile s: Mk 53 cav
it y  is smaller.

Mk 40 (Obsolete)
Project iles used in ........................... 5" /25/38

A.A. Common
Over-all length, inches............... 12 (approx.)
Diameter at base of ogive, inches

3.3 (approx.)
Threaded length, inch ................0.5 (approx.)
Thr ea ds .................................................6 R.H.
Mater ia l.................................Steel base, black

p la s tic  og iv e ; 
may have bu t
ton tip.

We ight, pounds . . , ....................................6.81
Min imum range, ya rds................................800
Energ iz er...................................................Wet

Wave-suppression feature................. Present
Self-destructive feature......................... None

Description: Th is fu2e init iates  detonation if  
the t ra jec tory passes w ith in  the  maximum inf lu
ence radius of  seventy  fee t. Against ai rc ra ft be
low 200-foo t alti tude, oj>erating radius is re
duced, depending on the alt itude of  the plane 
and the  height of  the waves, because of  the 
wave-suppression feature. Burst heig ht over 
land or water  may vary between 10 and 30 feet.

Random bursts wi ll occur along the tra
jec tory af ter arming, but before approaching a 
targ et. With  a target  at 12.200 yard range. 
20 per cent of the rounds will  function prema
tu re ly ; and at closer ranges a somewhat smaller 
percentage wil l func tion premature ly. I f  the ta r
get at 12,200-yard range is approached wi th in 
the sens itiv ity  lim its  of  the fuze. 65 per cent 
of the rounds w ill  funct ion.

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 th is  item.

Emp loyment:  This  fuze is recommended for  
an tia irc ra ft work from a min imum range of 
800 yards to the extreme range of the gun. 
The wave-suppression feature makes this fuze 
useful against low -fly ing  ai rc ra ft and surface 
targe ts, as it  w ill  not detonate on water inf lu
ence above 15 to 20 feet: but it  must pass some
what closer to the targe t in order to  func tion 
than in the case o f hig h- fly ing  targe ts. I t  may 
be used effectively  fo r barrage of land targe ts 
where burs ts at  10 to 30 feet w ill  be effective 
against personnel and ligh tly  protected installa
tions.

Remarks: The A uxi lia ry  Detonating  Fuze Aik 
54, replacing the Aux iliar y Detonating Fuzes 
Mks 17 and 46, is used in conjunction wi th  th is 
fuze.

Th is fuze is curre ntly l>eing replaced by the 
V.T.  Fuze Mk 53 in  the new, smal ler-cavity 
projecti les.

Mk 45 Mods 11 and 12 (Obsolete)
Projectiles  used in ........................3"/50A .A .
Over-al l length, inches..............7.7 (approx.)
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Diam eter a t base of ogive, inches
2.4 (approx.)

Threaded leng th, inc h.............. 1.0 (approx.)
T hre ads................................................ 12 R.H.
Ma ter ial....................... Plas tic ogive molded

integral to steel base ; 
perfora ted nose cap 
molded into  forward 
end of plastic ogive

Weigh t, pounds .. ....................................... 2.40
Minimum range, ya rd s.............................. 600
Ene rg iz er .................................................... Wet
Cen trifu gal handl ing safety  switch . .Pre sen t

Desc ription: This fuze ini tia tes  detonat ion 
within the  maxim um influence rad ius  of fifty 
feet. Bu rst  heights  over wa ter  at  long range 
will average  around 75 feet , with  wide var ia
tions in bu rs t heig ht occuring as a resu lt of 
wave effect and var iatio ns in sensitivity be
tween rounds . Burst  height s over  wa ter  at 
sho rter ran ges  will general ly average to lower 
levels.

Random bu rs ts will occur along the  tra jec 
tory  af te r arm ing ; so th at  approximately  30 
per cen t of th e rounds will have bu rs t prema
ture ly before approach to a  targe t a t extremely  
long range . At long range , af te r 30 per cent 
of the  roun ds have functioned prem aturely,  50 
per cent of the rounds will funct ion w’hen pass
ing th e ta rget  within  the  sensitivity limi ts of 
the  fuze.

These fuzes have wet  energizers of the  re
serve type.

Employment: This  fuze is used for an tia ir
craf t work from  a min imum rang e o f 600 yards 
to the  ex treme ra nge of the  gun. The V.T. Fuze 
Mk 45 is useful for  low-level att ack against 
torpedo bombers or  sur face craf t, if  it is real
ized tha t the  fuze func tions  on approach to wa
te r a s outlined above. The fuze is l ess sensi tive 
at  s ho rte r ranges.

Remarks : The origina l V.T. Fu te  Mk 45 Mod 
11, with longer  stem, ha s been dec lared unserv
iceable and recalled, 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  Auxilia ry Detonating Fuze Mk 44 is used 
in conjunction  with these fuzes.

Mk 47 Mo d 0
Project iles used in ..........................6 ''/4 7 ll.C.
Over-all length, inches ..............8-9 (app ro x. )
Diam eter at base of ogive, inches

3.3 (approx.)
Thre aded  length, inc h................................. 0.5
T h re ad s ................................................. 6 R.H.
Ma ter ial ..........................Plastic  ogive molded

integral with steel 
base  ring,  and steel 
nose cap molded in
side of forward end
of plastic ogive

Weight, pounds.......................................... 4.28
Minimum range, ya rd s................................ 800
Ene rg iz er ....................................................Wet
Wave-suppression featur e...................P resent
Self -des truc tive  f ea tu re ...........................None
Cen trifu gal handl ing safety  swi tch.  .P res en t

Desc ription: This  fuze is designed for the 
H.C. round of the  6 "/4 7 dual-purpose gun. It  is 
expected th at  ita sens itivi ty again st ai rcraft 
will be of the same order as th at  of the  V.T. 
Fuze Mk 53. The Auxiliary Detona ting  Fute 
Mk 41 is used with thi s fuze.

Mk 53 Mods 0— 6
Project iles used in ......................5"725/38 /51

A. A. Common
Over-all length, inches .............. 8.9 (approx.)
Diam eter  a t base of ogive, inches

3.3 (approx.)
Threaded  length , i nch................ 0.5 (approx.)
T h re ad s................................................. 6 R.H.
Ma ter ial......................S teel base with integral

molded plastic nose; 
some Mods may have 
steel ins ert  molded in 
forward end of plastic 
nose

Weight, po un ds ......................................... 4.28
Minimum range , yards

Mods 0-2—700 
Mods 3 and la ter —500

Ene rgiz er ....................................................Wet
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Wave-suppression fe at ur e.................. Present
Self-destructive  fe at ur e.......................... None

Desc ription: Thi s fuze func tions within  a 
maximum  influence rad ius  of  abo ut eig hty  fee t. 
Sen sit ivi ty to ai rc ra ft below 200-foot altit ude  
will be somewhat less, depending on the a ltitu de 
of  the  plane and the  height of the  waves, be
cause of the wave-suppression fea ture. Burst 
hei ghts above wa ter  will vary between 10 and 
30 feet.

Random bursts along the  tra jecto ry  will oc
cu r af te r arming, bu t before  reaching a targe t. 
At  12,200-yard ran ge on te st  firing, approxi
mately ten  per cent of the  rounds will function 
premature ly. Upon app roachin g a ta rget  within 
th e sensitiv ity limits of  the fuze  at  12,200-yard 
range, 80 per cent of the  roun ds will function 
a t the  most advantage ous point for enveloping 
the tar ge t with frag ments . The percentage  of 
normal functioning a t sh or ter rang es will be 
hig her by the  amount of decrease of premature  
burst s. The  remainder of the  rounds will be 
duds.

These  fuzes have wet energizers of the re
serve type.

Employment: Th is fuze  is used for  an tia ir
cr af t work from a minimum range , as  shown 
above, to the maximum range of the  gun at  all 
elevat ions. It is useful again st low-flying ai r
cr af t and surface cr af t where aer ial-hurst fuze 
action is des ired. It is also  effective  for bar rage 
work again st personnel,  light equipmen t, and 
land targets . Later  Mods may have self-de
structive action to ini tia te detonatio n a t around 
10,000 ya rds to prote ct outlying friendly ships  
and t roops on the  beach.

Rem arks: This  fuze is replacing the  V.T. 
Fuzes Mk 32 and Mk 40 in all assemblies of new 
ammunition. The Au xilia ry Detonating Fuze Mk 
44 is used.

Mods 1, 2, and 3 have  heen declared unse rv
iceable. Mods 5 and 6 have additional water-  
resistan ce and are not intercha ngeable  with  the  
previous Mods.

Mk 58 Mod  0— 5
Project iles used in ..........................3 "/5 0 A.A.

Over-all length , inc hes.............. 8.5 (approx.)
Diam eter  a t base of ogive, inches

2.4 (approx.)
Threaded length, inch ............... 1.0 (approx.)
T h re ad s ............................................... 12 It. 11.
Ma teri al..........................Plast ic ogive molded

integral to  steel b ase: 
steel  cap molded in 
forw ard end of plas 
tic ogive

Weight,  po un ds .......................................... 1.98
Minimum range, ya rd s................................ 500
Ene rg iz er .................................................... Wet
Wave-suppress ion fea tu re .................... Pre sen t
Self -destruct ive ele me nt................Mod 5 only
Centrifugal hand ling safety swi tch.  .Presen t

Description: The maxim um influence radius 
varies between 40 and 100 fee t for diffe rent  
lots a nd Mods. S ens itiv ity to ai rc ra ft flying be
low 200-f t alt itude will be reduced by the  
wave suppress ion fea ture. Burst  height s over 
water will average between 5 and 15 feet.

Random burst s o f rounds will occur a long the  
tra jec tor y af te r arm ing , so t ha t approxim ately  
20 p er cent of th e rounds will have functioned 
before  reaching a ta rg et  at  long range . When 
fired at  a  tar ge t a t long range , a ft er  20 per cent 
of the  rounds have bu rs t premature ly, 65 per 
cent will function.

Employment: This  fuze is used for an tia ir
craf t work for  ranges  of 500 yar ds to the  ex
treme range. It is useful aga ins t low-flying 
ai rc raft and sur face cra ft, and in lAnd bar rag e 
against  personnel and ligh t equipment.

Rem arks: The Auxi liary Detonating Fuze Mk 
44 is  used with th is V.T. Fuze.

The V.T. Fuze Mk 58 is cur ren tly replacing 
the  Mk 45 Mod 12 in the  3"/50 assembly.

Mods 3, 4, and 5 have  additional water-re
sistance and are not inte rchangeable with  pre
vious Mods.

Mod 5 will have a  self -destructive switch to 
function at a  range o f 6,000 to 9,000 yards . The 
switch is not adjusta ble .

Mod 0 is now obsolete.
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Mk 59 Mod 0
Pro jectiles used in ..........................5"/*>4 H.C.
Over-all leng th, inc hes.........................1-13/16
Diameter at  base  of ogive, inc hes......... 2.71
Threaded length, inch ............................... 0.5
Th read s.................................................6 R.H.
Ma ter ial.......................... Capless plas tic ogive

molded inte gral with
steel base

Weig ht, pounds ..........................................4.05
Minimum range, ya rd s............................... 500

E ner giz er .................................................... Wet
Wave-suppression  fe atur e...................Pres ent
•Self-dest ructive e le m ent.........................None
Centrifugal handling safety  switch. .Pr ese nt

Descrip tion: This  fuze is designed for  use in 
the H.C. round  of the new r/'/f id guns. It is 
designed for  an tia irc raft work from a  minimum 
range of 500 yar ds to the e xtreme range of the  
gun a t all elevations. The Auxiliary Detona ting  
Fuze Mk 44 Mod 0 is used.

Part I — Chapter 3 —  Section 5

AU XIL IARY  DE TO NA TING  FUZES FOR PROJECTILES

Mk 17 Mods 0— 13
Fuzes found with .......... Mk 18 Mods 2-4

Mk 22 and  Mods 1-5 
Mk 29 Moris 1-3 
Mk 30 Mods 1-3

Over-all length, inc hes .................................2.5
Diameter, in ches .........................................1.38
Weight , g ra m s .............................................348
Threaded length, inch ................................ 0.96
T h re ad s................................................ 10 L.H.
Ma ter ial...................... Steel  body, not  painted
Arming speed, r.p.m..................... 3,000-4,500

Descrip tion: The fuze is composed of a one- 
piece body, with  a booster  cap and plug closing 
the ends. The  body assembly consist s of the 
firing-pin hous ing and roto r housing, both  of 
which are container! in the  sealing cup. In the  
middle o f th e closing plug is an ob tur ating  cup  
with a sealing  disc between  the  plug and  the  
firing-pin housing. The  tiring-pin housing  Con
tains a meta l thi ng  pin which is held in position 
by two firing-p in detent s. Contained within the 
rotor  housing are  a rotor and two r oto r detents. 
The rotor, which contains  two lead coun ter
weights and the  deto nato r, is assembled in the 
housing with  the axis of the deton ato r a t an 
angle of abo ut 55 degrees from the  axis of the  
fuze. The  line of cen ters  of th e lead counter 
weights i s a t an angle  of about 35 degrees f rom

the axis . The rotor is held in the unarmed posi
tion by the two rotor detent s, the  tape red ends 
of which engage in holes in th e side of  the  ro tor.

Ope ration: As t he projectile is fired from the 
gun, cen trifuga l force moves the firing pin and 
rotor de ten ts back again st thei r springs . Then 
cen trifuga l force, ac tin g upon the  lead coun ter
weights in the rotor , will cause the  ro tor  to turn 
until  the d etonator assem bly is in line with  the  
booster  lead-in and firing pin. In th is position , 
the  rotor is dynamically balanced,  cen trifu gal  
force holding  the  two lead counterweights  at a 
maximum rad ius  from  the  axi s of rota tion  of 
the fuze. When the  nose fuze func tions , the 
gas  pre ssu re from it forces  the  obturating  cup 
down, she aring th e sealing disc a dja cen t to the 
firing pin and driv ing the  firing pin down into 
the primer-detonator assembly which fires the  
booster  lead-in and the  booster.

Rema rks : This  fuze is not designed to func
tion by itself , bu t will function only by the 
gas pre ssu re from  a nose fuze.

Mods 0-6 , represent ing  diff erent man ufac 
tur ers , were originally assigned for  use in 3- 
inch to  16-inch A.A., A.A. Common, and H.C. 
projecti les. La ter  assignm ents res tric ted  the ir 
use to 3-inch to 6-inch projectiles. Mods 0 to  6 
were then  withdraw n from se rvice  and replaced
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BOOSTER

BOOSTER LE AD-IN

Figure 97. Auxil iary Detonating Fute Mk 17 Mod 8

OBTURATING CUP

CLOSING PLUG

SEALING DISC

FIRIN G PIN

FIRIN G PIN  
DE TE NT S 
STO P PIN 

ROTOR

ROTOR HOUSING

ROTOR DE TE NT S

by Mods 8—13. la te r redesignated  as the Auxili
ar y Deto nating Fuse Mk 46. A special “green-

stripe” Auxiliary Detonating Fuze Mk 17 Mod 8 
with weaker detent springs was assigned to be
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used in major-cal iber H.C. ammunition. This  
fuze was la ter redesignated  the  Auxil iary  Deto
nat ing  Fuze Mk 35.

Mods 3-13  of Auxiliary Detona ting  Fuze 
Mk 16 diffe r 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  ro tor oppos ite these 
weights .

2. Two sto p pins were  added to the  rotor, and 
two holes were cut  in t he  rotor housing to en
gage the  stop  pins to prevent fu rthe r rotatio n 
of the  ro tor af te r the  detona tor had  become 
aligned with the firing pin.

Mk 17 Mods 0-11 are  considered obsolete.

Mk 35 Mod 0 {O bsole te}
Fuzes found w ith ..................Mk 29 Mods 1-3

Mk 39 
Mk 48

This  fuze is a  redes ignat ion of the  Auxiliary 
Detonating Fuze Mk 17 Mod 8. See “Remarks” 
on Mk 17.

Mk 43 Mods 0 and I
Fuzes found w ith ................Mk 25 and Mk 30
Over-all leng th, inches ............................3.18
Threaded, leng th, inc h............................. 0.625
T h re ad s ............................................... 11 L.II.
Thi s fuze is like the  Auxiliary Deto nating 

Fuze Mk 17 Mods 8-13 (see “Re marks” on Mk 
17), excep t for  th e dimensions listed  above and 
the  fac t th at  it  has a pointed firing pin and a 
lead azide detona tor,  also  an adapter  and an ad
ditional boos ter pellet. This ex tra  boos ter is r e
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 dif fers  f rom Mod 1 in that  the  form er 
has  the  two-piece body as illu stra ted , and the 
la tte r has a one-piece specially-built body. The 
Mod 1 is the design which was produced in 
quantity.

Mk 44 Mods I and 2; also Mk 52
Project iles used in

Mk 44 Mods 1 - 2 .. ..  3" /50 A.A.
5*725/38/51 

A.A. Comm on

5*754 H. C. 
6*747 H.C.

Mk 52 ......................8*755 H.C.
12*750 H.C. 
14*745/50 H.C. 
16*745/50 H.C.

Over-all length , inches
Roto r housing  ................................. 1.5
Boo st er  c u p ................................................... 1.25

Desc ription: This  fuze is'c onstruct ed in two 
par ts, a booster cup and a rotor housing into 
the  base  of which the  boos ter cup is screwed. 
The ro tor housing contains a double rotor  as 
sembly, one rotor  located above th e other. The 
upper  ro tor contains a prim er de to na to r incor
poratin g lead azide. The lower rotor conta ins 
a booster  lead-in of tet ryl . In the  assembled 
position, each rotor is locked by two centr ifugal 
detents so th at  the  components of the  firing 
tra in are out of alignment.

Operatio n: The fuze is armed by cen trifu gal  
force, which causes the  two se ts of rotor de
ten ts to move outward aga ins t th ei r springs , 
unlocking the  rotors. The weighted rotors  are 
then revolved by cent rifug al forc e,  until the ir 
motion is ar res ted  by the stop  pins. At thi s time 
the firing tra in is fully al igned, with  t he  deto na
tor immediately above the  boos ter lead-in, and 
the  fu2e is armed. When the nose fuze functions, 
the  gas pressure thus generate d forces  th rough 
the  weakened par t of the  c losing disc and fires 
the deto nato r, which init iate s t he  booster lead- 
in and the  booster.

Remarks : The Auxi liary Detona ting  Fuze 
Mk 52 is completely identical to the  Mk 44. ex
cept th a t the  rotor  det ent  spr ings have  been 
considerably weakened, allowing arm ing  at 
lower rota tion al velocities tha n th e Mk 44. This 
alte rat ion  was necessita ted by the  f ac t t hat  the 
Mk 52 is employed in th e low-spin major-ca liber 
H.C. projectile s.

The Auxiliary  Detonating Fuze  Mk 44 
Mod 1 has  a die-cas t mo tor housing; Mod 2 h as a 
hole in the  cover plate.

Mk 46 Mod 0 (Obsole te)
The Auxiliary  Detonating Fuze Mk 16 is a
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OBTURATING cup -----------

CLOSING PLUG---------------

SEALING DIS C-----------------
Firing  p in -------------------
FIRING PIN DE TE NT S------

ROTOR ---------------------------
ROTOR HOUSING------------

ROTOR DETENTS------------

BOOSTER L E A D -I N ---------

ADAPTER

BOOSTER

Figu/e Auxiliary Detonating Fate Mk 43 Mod I

redesignation of the Mk  17 Mods 8- 13 . See 
Mk 17, “Remarks .”

Mk 54 Mods 0 and I
Th is fuze is exactly  like  th e Au xilia ry  Deto

na tin g Fuze Mk  46, except that  this fuze has a

IcAd Azide rather  than  fulminate of mercury  
de to na to r,  and  also a pointed firing pin instead 
of a blunt one.

The Mod 1 has an aluminum  instead of a 
st ee l body, as the  Mod 0 has.
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coven  disc

ROTOR SHAFT

UPPER ROTOR

ROTOR HOUSING

LOWE R ROTOR -

LEa D-IN -CMP ASSEMBLIES

BODY ------------------------

BOOSTER SEPARATING

BOOSTER PELLET -------

BOOSTER SPACING DISC

MAGAZINE ------------------

UNARMED POSITION

DETONATO R ASSEMBLY 
LOWER ROTOR CHARGE 
LOW ER ROTOR WE IGH T 
TETRYL BOOSTER

DETENT

LOWER
ROTOR

WEIGHT

__ DETENT 
SPRING

ARMED POSIT ION
DETENT

UPPER ROTOR  
WEIGH T

ARMED POSITION

Figure  99. Auxil iary Detonating Fuie Mk 44 Mod 0

Mk 55 Mods 0 and I

This fuze  is exa ctly like the  Aux iliaiy Deto
natin g Fuze Mk 17 Mod $ (Mk 35 ), except that

it has a lead azide deto nator—f or longer life— 
and a pointed firing pin.

Mod 1 of this fuse has an alum inum body; 
Mod 0 has a ste el body.
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Part I —  Chapter  3 — Section 6

BASE FUZES FOR PROJECTILES

Base Detonating Fuze MIc 2 Mod  2
Projecti les used in ................................. 7"/46 A.P.
Over-all length, inc hes................................7.25
Diameter  o f body, inch es........................ 1.38
Diameter of head, inches ........................ 1.80
Threaded length, inches............................. . . .  .1.25
Threads .............................................. IS L.H.
Material .................................................. Steel

Description: This fuze consists of two major  
pa rts : <1) a trac er head, threaded externally 
to screw into  the base of the projectile .and 
containing1 the  trac er primer  and pyrotechnic 
components; (2) the fuze body which houses 
the  Semple s trik er and car rier  uni t, the primer- 
detonator tube, the safety coil, the contrifugal 
bolt assembly, and t he booster charge.

In the unarmed position, the  strik er, which

BOOSTER

SPRING  -  

ST RIK ER

P IV O T

CE NT RIFU GA L-  
LOCK BOLT

STR IK ER ---------
CARRIER
TRACER
TRACER
PR IM ER

CENTRIFUGAL  
GATE BOLTS 

SA FETY COIL 

DETONATOR  

DELA Y  

PR IM ER

Figure 100. Bote D e n o ti n g  Fuiv Mk 2 Mod 2

is pivoted in the  str ike r carr ier, is held in the 
offset position by a pair  of centrifugal lock 
bolts. These bolts a re housed in the str ike r ca r
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 pene trate  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. Centrifuga l 
force causes the centr ifuga l lock bolts and the 
centr ifugal gate bolts to move outward against 
the ir springs. This provides free  access be
tween the detonator capsule and the booster 
charge, and unlocks the  pivoted striker . Since 
the  str ike r is heavily weighted on its lower end, 
centr ifuga l force ca us es  the  str iker  to  rotate  
around its  pivot and align the s trik er point with 
the primer. On impact, the str ike r carrier  moves 
forward against it s spring, bringing the s triker 
against the primer, which fires the delay ele
ment and the det onato r. The flash from the  
detonator passes by the open  ga te  bolts and 
initia tes the booster charge, firing the projec
tile.

Remarks: Because of the shape of the str iker , 
the  force of initial acceleration prevents cen
trifugal force from producing alignment  while 
th e proje cti le is still in the bore of  the gun. 
When acc elerat ion  ce as es , centrifuga l for ce  re
volves the  pivoted str ike r to the armed position.
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POWDER 
CUP

BLACK
POWDER

PRIMER

FIRING PIN

LOCK PIN

Figure 101. Bate IgnUion Fuie Mk 2 Mod 9

Base Ignit ion  Fuze Mk 2 Mod 9 (O bsolete)
Projecti les used in

3'7 23 Common 
l-p dr ./4 0 Common 
3-pdr./50 Common 
6*pd r./4Q /42/4 5/50  Common

Over-all leng th, inches .............................. 1.75
Diameter of  head, inch ................ 0.875
Diam eter of body, i nc h.............................. 0.63
Threaded leng th, inch .............................. 0.80
T h re ad s................................................1G L.H.
Ma ter ial ............................... Body—brass

Plunger—brass 
Firing pin—steel

Desc ription: The fuze consist s of a b ras s fuze 
body ho usin g a firing pin and a plung er assem- 
bly. The firing pin and plung er are  locked to
gether  by a copper she ar pin, in the  unarmed 
position. A prime r and black powder magazine 
are  cr imped to the  upp er end of the fuze body.

Ope ration: When the  project ile is fired from 
the  gun, t he  force of set-back drives th e p lunge r 
back toward th e head of the  fuze, she aring  th e 
Copper pin locking th e plung er to the  firin g pin. 
When the plung er has moved back sufficiently,

the lock pin in the  firing pin is caused  by cen
tri fug al force to move in to the g roove cut  in the 
interior of the plung er body. The two un its  are 
again  locked toge ther , but  the plunger is now 
in the lower  position. On impact, ine rtia forces  
both the  plunger and the  firing pin forward, 
driv ing  the  living pin into  th e primer and ini tia t
ing the black powder ignition c harge.  This fires 
the black powder/T NT main cha rge  in the pro
jectil e.

Remarks : No anti-creep sprin g is incorpo
rated in the assembly of this  fuze. Once se t
back has ceased and the  plung er and firing 
pin are  locked tog eth er by the  lock pin. the re 
is noth ing present in the  fuze to prevent the ir 
movement forw ard toward the  primer.

Base De ton ating Fuze Mlt 3 Mod 2 (O bsole te)
Pro jec tile s used in ........6 "/5 0/5 S Common

7*745 Bombardment 
1 .r /4 5 /3 0  Bbt.

Over-all length , inches ............................. 6.85
Body diameter, inches ........................... 1.375
Head diameter, inc hes ............................. 1.80
Weight , p ou nd s......................................... 2.58
Threaded  length, inches ............................1.25
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T h re ad s................................................13 L.11. the saf ety  coil and will no t fire the stemmed
Material ............. .....................................S teel half-blocks or the  booster .

Desc ription: This  fuze consist s o f two major 
par ts : (1) a tracer  head, thre aded external ly 
to  screw int o the base of  th e projectil e and con
tai nin g t he  trac er prime r and pyrotechnic com
pon ents: (2)  the fuze  body, which houses the 
Semple firing  pin and firing-p in housing, the  
prim er-d etonator assembly, the cen trifu gal  half-  
blocks, the safety  coil, and t he  booster.

In the unarmed posit ion, the  fir ing pin, which 
is pivoted in its. housing, is held offset from the 
pr im er  by a pai r of cen trifugal detents. These 
de ten ts are housed in th e firing-pin  housing and 
eng age  the hole in the  weighted end of the 
firing pin. Also, in the unarmed position, the 
det ona tor  is separat ed from the  booster by a 
pa ir  of c entrifugal  half-blocks. Each half-block 
is TNT stemm ed to form  a booster  lead-in, but 
th e stemm ed portions of the  two half-blocks a re 
ou t of alignment  in the unarmed  position , pro
viding a safety interruption in the  explosive 
train.  Additional s afety  is provided by encasing 
th e detona tor  in a small expansion chamber su r
rounded by a safety  coil. Accidenta l explosion 
of the detona tor  will expend its  force against

PLUG

TRACER

BOOSTER  
SPRING 
CENTR IFUGAL 
HALF BLOCKS  

DETONATOR

PRIMER

PIV OT
STR IKER

Figure 102. Bate Detonating Fuze Mk 3 Mod 2

SA FETY  
CO IL  

SPRING
STRIK ER  
CARRIER 
CENTRIFUGAL- 
LOCK BOLT

Operatio n: When the projectile is fired, the 
tra cer primer functions and igni tes the  tracer  
element in the base of the  fuze. Cen trifu gal 
force causes the cen trifugal de ten ts and  the  
cen trifu gal  ha lf-blocks to  move outward against  
thei r springs . This  aligns the  booster  lead-ins 
in the  hal f-blocks and unlocks the  pivoted firing 
pin. Since the  firing  pin is heavily weigh ted on 
its  lower end,  cen trifuga l force rotate s it about 
its  pivot and brings i ts  point  into  alignm ent with 
th e primer. On impact, the  firing-pin housing 
moves forward again st the  anti- crccp spring, 
brin ging  the firing pin again st the  primer, 
which, in turn, fires the  deto nato r. The flash 
from  the detona tor  ini tia tes  the  stemm ed lead- 
ins in the  half-blocks, the  booster  charge,  and 
finally the  projectile.

Rem arks: Because o f the shape of the  str ike r, 
the  force  of the initia l accele ration  prevents 
cen trifuga l action  from align ing the firing pin 
until af te r th e project ile has lef t the  bore of 
the  gun. When acceleration ceases, cen trifugal 
force  revolves the pivoted firing pin to the  
armed position.

Base Ig n it io n  Fuze Mlc 8 Mod s 4 and 5 
(O bso le te )

Projecti les used in .. .. 1 - , 3-, and 6-pounders 
3*723 Common

Over-all length, in ch es .. . .Mk 8 Mod 1—3.61 
Mk 8 Mod 5------

Diameter, in c h ............................Head—0.875
Body—0.625

Weig ht.................. Mk 8 Mod 1—129.7 grams
Mk 8 Mod 5—2.40 ounces

Threaded leng th, inch ................................. 1-0
T li  r e a d s ........................................................18 L.H.
M ater ia l.. .Body—bra ss or  bronze

Plunger  i>ost and plunge r—brass 
Strik er—cold rolled steel

Desc ription: The body of th e fuze contains  
the  plunger and the plung er post  which is 
fitted to the plung er by a  sh ear pin. The s tri ke r 
is att ach ed by a hinge  pin to  the  plunger.
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SHEAR PIN

PLUNGER POST

TRACER

MAGAZINE 
PRIMER CAP 
STRIKER 

HINGE PIN

PLUNGER

FUZE BODY

Figure 103. Bote Ignit ion Fuie Mk  8 Mod 4

The primer-m agaz ine unit  is held to th e body by 
ups etti ng th e end inward.

Opera tion : The  fuze is assembled with  the 
plunger in the  forw ard position  and th e str iker  
rotated on the hing e pin, which fas ten s the 
str iker  to the plunger so th at  it is not aligned 
with th e prim er. The force of set-back cut s the 
she ar pin, allowing the plunger to  ride back 
on the  plunger post. This motion car ries the 
str ike r, which str aig hte ns  ou t as it en ter s the  
recess in the end of the  plunger pos t and then  
points  a t the prim er cap. On imp act the plunge r 
and plunger pos t go forward tog eth er  and fire 
the  p rimer, which igni tes the  magazine.

Remarks : While th is is not  a cent rifugally 
actuat ed fuze, the  firing pin is  not aligned with

the primer unti l af te r set-back .and cann ot be 
so al igned until the  plung er has  moved relative  
to the plunger post.

Base Igni tion  Fuze  Mk 8 Mod 1 differs from 
Mod 5 only in th at  it  has  the  longer  body with 
the  integral  external tra ce r assembly.

Base De tona tin g Fuze Mlc 9 Mod  2

Pro jectiles used in ..........................7*745 A.P.
Over-all leng th, inc hes ...............................6.62
Body diameter, inches ...............................1.38
Diameter of bead, inches ...........................1.80
Threade d length, inches .............................1.25
T h re ad s................................................13 L.H.
Ma ter ial ..............................T rac er head—steel

Fuz e body— br as s
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PLUG
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STRIKER
CARRIER
CENTRIFUGAL  
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TRACER

BOOSTER  
SP RING  
CENTRIFUGAL 
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DETONATOR
PR IMER
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ST RIKE R

TRACER
PR IMER

Figure 104. Bckq Detonating Fine Mk 9 Mod 2

Descr iption:  This fuze consists of two  ma jor 
pa rts : (1) a tracer head, threaded externally  
to screw into the base of the  pro ject ile and 
containing* the tracer prime r and pyrotechnic 
components: (2) the fuze body, which houses 
the  Semple st rike r and ca rrier  unit , the primer* 
delay-de tona tor assembly, the centr ifuga l ha lf
blocks. and the  booster.

In  the unarmed posit ion, the  striker , which 
is pivoted in the st rik er  carrie r, is held offset 
from the prime r by a pa ir of  centr ifuga l lock 
bolts.  These bolts are housed in the st rik er  
ca rri er  and engage the hole in the weighted 
end of the striker . Also, in the unarmed posi
tion. the detonator is separated f rom  the booster 
by a pair o f centr ifugal half-b locks.  Each ha lf
block is TNT stemmed to  form a booster lead-in. 
but  the two stemmed por tions  o f the half-blocks 
arc  out of alignment in the unarmed position, 
provid ing a safety in terru pt ion in the explosive 
train.  Additio nal safety  is provided by encasing 
the detonator in a small expansion chamber. Ac
cidental explosion of the detonato r wi ll ex|>cnd 
its e lf  in the expansion chamber and wi ll not 
fire  the stemmed half-blocks or  the booster.

Operation : When the pro jec tile  is fired, the 
tracer prime r functions  and ign ites  the tracer

element in the base of the fuze. Centr ifug al 
force  causes the centrifu ga l lock bolts  and the 
centr ifuga l half-b locks to  move outw ard against 
thei r springs. Th is aligns the booster lead-ins 
in the ha lf blocks and unlocks the pivoted 
str ike r. Since the s tr iker  is  heavily  weighted on 
its  lower end. centr ifuga l force rotates the 
st rik er  about its  pivot and brings the st rik er  
point into alignment with  the primer. On im
pact. the st rik er  carrie r moves forward against 
its  spring, bring ing  the  st rik er  against the 
primer, which fires the delay element and the 
detonator.  The flash from  the detonator in it i
ates the stemmed lead-ins in the  half-b locks , 
the booster charge, and fina lly the  project ile.

Remarks: Because of  the shape of  the s tri ke r, 
the force of  the in iti a l acceleration prevents 
centr ifugal force from a lign ing  the  st rik er  while 
the pro ject ile is st ill  in the bore of  the gun. 
When acceleration ceases, cen trifu gal  force  re
volves the pivoted st rik er  to  the armed position.

Base Ign itio n Fuze M l 10 Mods 3, 4, and 9 
(O bsolete)

Projecti les used in ............4" /50 Common
5" /50/51  Common

Over-all leng th, inches............................. 4.12
Diameters, inches..........................Body—1.05

Head—1.40
Threaded leng th, inches...........................1.40
Thre ads.................................................9 L.H.
Weight , g ra m s..........................................308
Mater ia l.....................Stock—cold rolled steel

St rik er  carrier—brass 
Fi rin g pin—sheet brass

Description: This fuze consists o f a single 
Ixx iy un it contain ing a st rik er  car rier, an an ti
creep spring, and a primer-magazine head. An 
inte gra l tracer is located in the af te r end of 
the fuze body. In the unarmed position, as il lus 
trated , the fir ing pin is held offset from the 
prime r by a pai r of centr ifugal lock bolts. The 
fir ing  pin is pivoted in the movable str iker  ca r
rie r. which is held away from the prime r by an 
anti-c reep spring.

Ope ratio n: When the pro jec tile  is fired, the 
gases from  the prope lling charge force a small 
fil  ing pin into the tracer primer, igni tin g the 
tracer-s tar ter  mixtu re, which in tu rn  ini tia tes
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SECTION A-A

M O D  3

MOD 9
Figure 105. Bate Ignition Fute Mk 10

the tracer pyrotechnic.  C entrifugal force  causes 
the two  lock bolts  to move outward against

th eir  spr ing, unlocking the pivoted firing-pin. 
The fir ing pin then rotates into the armed po-

129



U. S . EXPLOSIVE OR DN AN CE OP 166-4

sit ion , where  it is aligned with  the fuze primer.  
On impact, th e str iker  ca rri er  moves forward 
ag ains t the  anti-c reep  sprin g, bringing th e firing 
pin again st th e primer and ini tia ting the black 
pow der  in the fuze magazine .

Re ma rks : Because of the peculiar shap e of 
th e firing pin, the  effect of accelerat ion in the

gun causes it to lag. This force  is  grea ter  than 
cen trifu gal  forc e: so during the acceleration 
stage the  str iker  cannot align itse lf with the 
primer. When acceleration ceases, cen trifuga l 
force tak es cha rge  and rot ate s the  firing pin 
into alignment .

booster

OtTOMATO R

RQTQRDf TINTS  
ROTOR

ROTOR COVER

FlR -N CPIN  
OETENT5  
LOCKING BALL  

FIRING PIN 
SP RING

BO OST ER  
LE AD  IN  

LE AO
COUNTEAWtlGHTS

AN TI -C REEP
SPRING

ROTOR BLOCK

FIR IN G  PIN

PL UN &E RP LU G

PLUN GE R PLUG
BOOT
BOOT
TR AC ER  CJMTY

fig ure 106. Base Detonating Fine Mk 13

Base De tona tin g Fuze Mlt 13 Mods 0— 7 
(Obsole te)

Pro jec tile s used in.......... 5M/8 8 A.A. Common
Over-all length, inc hes...............................5.80
Diam eters, inches ........................... Body—1.05

Head—1.26
Thr ead ed leng th, inc hes.............................1.22
T h re ad s ..................................................7 L.H.
Ma ter ia] . . .  Body—steel

st rike r and hous ing—steel 
Rotor block and r oto r—aluminum

Arm ing speed, r.p .m......................3,000-1,000

Description:  This  fuze consist s of  a  one-picce 
body which contains  two housings, the roto r 
housing  and the  firing-pin housing. Thfc roto r

hous ing consis ts of a rotor,  with  lead cou nter
weights  and det onato r, assembled with  the  axis 
of the det onato r a t an angle of about 55 deg rees  
from the  axis of the  fuze. The line of cen ters  
of the  lead cou nterwe ights is a t an angle  of 
abo ut 35 degrees  from  the axis  of the  fuze. 
The rotor is held in th is  unarmed  position  by 
the two ro tor  detents , the tapered ends  of which 
enga ge in holes in th e side of the  roto r. In th is  
position the  detona tor  is ou t of line with both  
th e firing  pin and the booster. The  firing-pin  
housing is free to move and  is separa ted  from 
the ro to r hou sing by a light anti -creep spring. 
Contained within the housing  is a firing pin 
which is held in position by two firing-pin  de
ten ts. The point  of the firing  pin does no t pro-
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trudc from  the housing in the  una rmed position. 
Behind th e firing pin is a compressed spring 
and a  locking ball ten din g to thro w the  firing 
pin forw ard.

Opcr.ition: When the  projectil e is fired f rom 
the  gun, cen trifuga l force moves the firing-pin 
de ten ts outward again st thei r spr ings, thus 
releasing  the firing  pin. When the de ten ts are 
out,  th e compressed spr ing  moves the firing  pin 
forw ard .and th e locking ball moves into  the 
place formerly  occupied by the  firing  pin. thu s 
locking it  in a forward position. Cen trifu gal 
force also moves the  rotor det ent s back aga ins t 
thei r spr ing s, thu s releasing  the  rotor.  Then  
cen trifuga l force , a ctin g upon the lead counter 
weigh ts in the  roto r, causes th e ro tor  to tur n 
unti l the  det ona tor  is in line w ith th e firing pin 
and boo ster.  In t hi s position th e r oto r is dynami
cally balanced, cen trifuga l force holding the 
two lead-filled holes a t a maximum r ad ius  from 
the  axi s of rotatio n of th e fuze. Upon impact, 
the  firing-pin housing, being  fre e to move, r ides 
forward again st the  weak ant i-creep  spring , 
caus ing th e firing pin to h it th e de tonator , which 
set s off the booster  in the  base  of the  fuze.

Remarks : Because of an unacceptable per 
cen tage of pre mature funct ionings, these fuzes 
have been recalled.

A cut-off Base Detonating  Fuze Mk 13 is oc
casionally used as a tra ce r in B.L. & T. projec
tile s for  ta rget  practice.

Base Detonating Fuze Mk 19 Mods 0 and I
Pro jec tile s used in ............ 6^ /47 /63  Common

6"/53  Sp. Common
OveT-all length , inc hes ...............................6.68
Diam eters , in ch es .........................Body— 1.37

Head— 1.80
Threade d length , inc hes ............................. 1.56
T h re ad s ................................................18 L.H.
Ma ter ial.................. Body—chrome moly steel

N ose  cap—d ur alum in
Delay, second ............................................0.01

Descr iption: The fuze is composed of two ma
jo r parts , the fuze body and the nose cap. The 
body contains  the  aux ilia ry detona tor  plunger , 
the  de ton ato r plunger, the  deto nato r-plunger

det ent s, t he  ant i-cre ep spring as semb ly, and the  
fir ing tra in . The auxi liary  detona tor  is sur 
rounded by twenty ball bear ings  and bears 
again st the  bottom of the  det ona tor  plunger. 
Fit ted  over t he  top of the  det onato r plunger is 
the ant i-creep  spring assembly consist ing of an 
inne r and an outer  cup separat ed by an anti
creep spr ing . The ou ter cup will not move, and 
the inner cup is  crimped over  the  to p of the d et
ona tor  plunger and held in  p os iti on  by th e se n si 
tive  prim er holder. The firing tra in  consist s of 
the sensitiv e prim er, secondary firing pin, se c
ondary prim er, delay element, detona tor , and 
booster  lead-ins and lead-outs whi ch  are  ou t o f 
line in t he  unarmed  position.

The  nose cap, which is secu red to the end 
of the body by a threaded  joint,  houses the 
sens itive  firing  pin and firing-pin detent s. The 
sens itive  firing pin is held in place by two 
stak es, bu t is referred to  a s a "floating'* firing 
pin, since i t can move downward slightly . Ninety 
degrees  removed from the  two de tents are  two 
holes in the nose cap. A locking pin is provided 
to lock the nose cap in position.

Ope ration: The force of set-back causes the 
sens itive firing pin to move down on t he  firing- 
pin det ent s, thu s creatin g fric tion  and holding 
them in. When th e pr oj ec til e leaves the  bore of 
the  gun, creep causes th e firing pin to move 
forw ard again , thu s releasing the ftrin-pin de
ten ts. Cen trifu gal  fo rc e will move both  sets of 
det ent s outward again st the ir spr ing s, and  the 
fuze is th en  co m pl et ely armed . The  deto nato r 
plunger is prevented from moving forw ard on 
creep  be ca us e of the  anti-creep spring, but  on 
impact the auxi liary  plunger, ac tin g as an in
er tia  weight,  pushes the detona tor  plunger for 
ward. This action moves the inner cup f orward,  
thu s compressing the  anti-creep spring, and  
brin gs the  booste r lead- ins and lead-outs in line. 
The sens itive  primer in  the  top  of th e detona tor  
plun ge r is carried on to  the  sensit ive  fi ring pin, 
and the explosion of the sensitive prime r ac
complishes two things:

1. The gases result ing  from  the explosion 
pass through the portholes on th e side of the  
prim er con tain er and build up a  high pressure, 
expanding  th at  part of the  cup which is ad ja 
cent  to th e holes in the  nose cap. This action
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figu /c  107. Bate Detonating Fuig  Mk I?

locks the  de tonator  plunger in the fired position 
and keeps the  firing tra in lined up.

2. The shea r wire th at  has been holding  up 
the secondary firing pin is broken , and th e sec
ondary firing pin is driven down into the  sec
ondary prim er, thu s se tting  off the  delay ele

ment of 0.01 second and the  detona tor  and  
booster  elements.

Remarks : This fuze  will function on four- 
inch plate  and on wate r.

The Base Detona ting  Fuze Mk 19 Mod 1 is
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fully moistu re-res ista nt, as described for the 
Base Detona ting  Fuze Mk 28. Thi s is its  only 
difference from the Mod 0.

Base De tona tin g Fuze Mk  20 Mods 0-2
Project iles used in .......... 4"/5O Sp. Common

5738 Sp. Common 
5738 Common

Thre aded  leng th, inc h................................0.96
Tlirends  ........................................... .. ,11 L.H.
M ater ia l................... Body—man ganese steel

Nose cap— duralumin
Delay, seco nd ..............................................0.01
Except for  the  dimensions noted above, the

Base D eton ating Fuze  Mk 20 is the  same a s the 
Mk 19.

Mods 1 and  2 of th is fuze, re pre sen ting diffe r
ent manuf acture rs, differ from the  Mod 0 only 
in being fully moistu re-r esis tant.

Base De tona tin g Fuze Mk 21 Mo ds  0 and I
Project iles used in

6747  A.P., 8*755 Common 
7745  A.P., 8 7 5 6  Sp. Common 
8 7 5 5  A.P.
12 75 0 A.P.
14 74 5/ 50  A.P.
16 74 5/ 50  A.P.

Threaded  le ngth, inc h................................0.96
T h re ad s............................................... 11 L.H.
Materi al.................... Body—manganese  steel

Nose cap—duralumin
Delay, se co nd ............................................0.035

Desc ription: Exce pt for the  dimens ions 
noted above, the  Base Detona ting  Fuze Mk 
21 is like the  Mk 19, and has prac tical ly the 
same ope rat ion ; however, thi s fuze is designed 
with an additional plunger-locking unit. The 
plunger body is d rilled in fou r places, and four 
balls a re placed in the holes. On forward motion 
of th e plunge r and und er cent rifu gal  action, the 
locking balls fly out of thei r recesses into the 
forward or larg er-d iameter  po rtion  of t he  body, 
locking the  plunger in th e forward posit ion. This 
locking featu re is provided to insu re alignment  
of booster lead-ins and deto nato r lead-outs d ur 
ing the  long  delay  period, when the  projecti le is 
subjected to violent  shocks  of penetra tion .

Remarks : The detent  spr ings in thi s fuze 
are  considerably weaker than those used in the  
Base Detonating Fuze Mk 28.

The Mod 1 of  th is  fuze  is identical to the  
Mod 0. except th at  it  is fully moistu re-r esis tant.

Base De ton ating  Fuze Mk 23 Mod 0 
(O bs ol et e)

Project iles used in ............ 8755  Common
8755  Sp. Common 
8 7 5 5  A.P.

Over-all length, in ch es .. ............ . ........... 7.80
Diam eters,  in ch es........................Head—1.8

Body—1.38
Threaded  length, inches ............................1.25
T hre ads................................................ 13 L.H.
Weig ht...................... 2 lb. 7 oz. without tra cer
Mater ial ......................Cadmium plated steel
Arming speed, r.p.m..................... .1,200-1,400
Delay, second ......................................... 0.035

Descrip tion; The fuze is composed of three 
ma jor  pa rts:  the  head, the  body, and the  nose 
cap. The fuze head assembly con tain s the  firing 
pin. firing pin d eten ts, and two lock ing balls be
hind the  firing pin. In the  assembled position, 
the  point of th e firin g pin does not prot rude  
from the  head. The body co ntains t he  de tonator 
plunger, which is spring-loaded downward to
ward the  firing pin by a very  heavy firing 
spring. The  f iring  tra in—cons isting o f the  sen
sitive prim er, the  secondary prim er, the  delay 
element, the  detonator, and the  booster elements 
—is contained within the  det onato r plunger. 
Plunger alignme nt is m aintained by pins  in the  
plunger stock . The nose cap contains the  ball 
reta ine r, ball retain er detents , and locking balls. 
The spring-loaded  plung er is held up by the  
locking balls, which are,  in turn , held in by the  
ball ret ain er.  The ball retain er is prevented 
from moving because of the  ball ret ain er de
tents .

Ope ratio n; When the  proj ecti le is fired, cen
trif ugal force causes the  firing-pin de ten ts and 
ball -ret ainer detents to be moved outw ard 
against  the ir springs. When the  firing-pin de
ten ts have  moved out, the  firin g pin moves 
forward because of creep, and the  locking balls
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drop into the space lef t by the  forw ard  move
ment  of t he  firing- pin and will be held outward 
by cent rifu gal  force, thus locking the firing pin 
in th e forw ard  position. T he ball re tai ne r is pre 
vented from  moving forw ard unde r influence 
of creep, because of the  anti-c reep  spr ing  behind 
it. On impact , the  ball retain er moves forward 
until stopped by the  nose, and  is locked in thi s 
position by th ree  spl it r ing segments  eng aging a 
shoulder at  the  end of the  body. The plunger
locking balls are  released by this  fo rward move
men t of the  ball re tai ne r and are  projected 
outward. When the force  o f impact has  dimin 
ished sufficiently to perm it the  firing  spr ing to 
propel the  plunger to the  rea r, the  sens itive  
prim er in the  base  of  the  plunger is thrown 
down on to the firing pin. When the  plunger 
moves down, it brin gs th e boos ter lead-ins and 
lead-outs in line, and the  plunger is locked in 
the  rear  position by th ree split ring  segments 
in a man ner similar to the  ball retain er.  When 
the  sensitive pr imer is fired, the  gas f rom  it  fires 
the  percuss ion primer. The flash from the per
cussion prime r pass es throug h and around the 
baffle and ignite s the  delay pellet. This  defe rs 
ignition of the  detona tor  for 0.02 second. The 
detona tor then fires the  booster  elements.

Remarks : Thi s fuze will deton ate  on thin  
plate and on water impact .

Base De tonating Fuze Mk 28 Mo ds 0— 17
Project iles  used in

4*750 H.C.
6*86/88 /61 A.A. Common 
6*751/64 H.C.
6‘750  Common 
6*747/58 H.C.
7*745 Bombardment  
8*755 H.C. and Sp. Common 
14*'/45/50 Bombardment 
•’Green St ripe”
12"/50 H.C.
14"/4 5/5 0 H.C.
16*745/50 li.C.

Threaded  leng th, inches ............................0.96
Thre ads...............................................11 L.H.
W ei gh t............................................... 21b. 6 ox.

M at er ia l....................Body—mang anese steel
Nose c ap—duralumin 
(un pain ted)

Arm ing speed, r.p.m ..................... 3,000—1,000
Delay ....................................................... None
Except for  the  dimensions and delay noted 

above, the  Base Detonating  Fuze Mk 28 is like
the  Mk 19.

Remarks : The fuze will func tion on 1/4- to 
1/2-inch plate and on water.

The special “green str ipe " Base Detonating 
Fuze Mk 28 was issued for majo r-ca liber II.C. 
projectil es, bu t is being replaced by the  Mk 39.

Mods 0 to 14 rep resent  diffe rent manufac 
turers .

Mods 15 and 16 are  identical  to ear lier  Mods, 
bu t ar e fully moistu re-r esis tant, with a silica 
gel capsule in the  auxiliary det onato r plun ger  
and all exte rna l joints  coated with  bakeli te var 
nish over a lacquer base. Mod 17 has an add i
tional  boos ter charge.

Base De ton at ing  Fuzes Mk 31 and Mk 36
Project iles used in ..........................4*740 H.C.
M arking s..........................B.D.F. Mk 31 Lot—
Over-all leng th, inches ..............................4.68
Delay, second..............................Mk 36—0.01

Mk 31—None

Remarks : This  fuze is moistu re-r esis tant. 
These fuzes are  almost identical  to the  Base 
Detonating Fuze Mk 28, differing  only in length. 
Because  of the  small explosive cavity in the  
-l-inch projectile,  the  Base Detona ting  Fuzes 
Mk 31 and Mk 36 have been made two inches 
shor ter , with an exte rnal tracer .

Mk 31 and Mk 36 differ  in t he  following:
Mk 36 h as a delay of 0.01 second ; Mk 31, no 

delay.
Mk 36 has  a stronger anti -creep spring.
Mk 36 has a chrome-molybdenum deto nato r 

plu nger;  Mk 31, a pearl ite manganese steel one.

Base D eto nating Fuze M k 39 Mod  0 
(O bsolete)

Project iles used in ..................8” /55 H.C.
12*760 H.C. 
14*745/50 H.C. 
16*745/50 II.C.
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Th is  fuze is a  modified Base D eton ating Fuze 
Mk 28. the only chan ge being  th at  th e springs  
beh ind  the dete nts  have been made weaker. It  is 
a Mk 28 with the  det ent  springs  of a  Mk 21. The 
rea son  for th is  change  was as follows. At long 
rang es  in major-caliber  guns, the re was not 
sulli cient cen trifu gal  force  to keep the fuze in 
an armed condition. It  was form erly  designa ted 
the Base Detona ting  Fuze  Mk 28 Sp. and was 
identif ied by a green  str ipe  arou nd the  body, 
bu t thi s has been replaced by the  new Mark 
number.

Th is fuze is being replaced by the  Base Deto
na tin g Fuze Mk 48.

Base De tonating Fuze Mk 48 Mods 0 and I
Th e Mk 18 is exac tly like the Mk 39, except 

th a t the  Mk 48 has a 0.01-second delay element.

Baso Don ating Fuze Mk 64
Pro jec tile s used i n...................... 5*754 Special

Common
In order to incorpora te the  str onger body of 

the Base Detona ting  Fuze Mk 21 Mod 1 with 
the det ona tor  plunger and the 0.01-second delay 
of th e Mk 36 Mod 0, th is fuze is construc ted as 
follow s: (1) fuze body, anti -creep-spring outer 
cup, and plunge r-re tain ing  cup of the  Base Det
on ati ng  Fuze  Mk 21 Mod 1; (2) detona tor  
plunger assembly of the Mk 36 Mod 0; (3) 
anti -creep spr ing  and all oth er  Components of 
the Mk 31 Mod 0.

Base De ton ating Fuze M66 AI
Projecti les used in .......................... 8*750 A.P.
Over-all length, inches ...............................3.45
Threade d length, inch .................................. 0.5
T h re ad s ..................................................5 L.H.
Total weight, pound.......................................1.0
M ate ri a l................................... Body—steel

Str ike r—brass
Delay, second ..........................................0.016

Descrip tion: This fuze is assembled in two 
pa rts , and, when assembled in the  projectile,

extends from th e base  of the  project ile in the 
form of a boat- tail. Conta ined with in the body 
itse lf is a heavy bra ss plunger, which ac ts as  a 
st rike r: and fitting under  the  str iker  is a sof t 
brass washer,  which ac ts ns a shea r washer. Be
neath  the str ike r, and conta ined in a sep ara te 
uni t which thread s into  th e body, is a container 
for  the  delay element, detona tor,  and booste r. 
The cavity in the  head of the fuze houses th e 
built- in tra cer element.

Ope ration: There are no arm ing  pr inciples in 
thi s fuze : and on impact th e ine rtia action  of 
the  heavy str iker  collapses  the brass washer, 
allowing th e s tri ke r to ini tiat e th e pr imer , which 
set s ofl* th e detona tor  and booster  af te r a  s ho rt 
delay period.

Remarks : This is an Army fuze which has  
been adopted by the  Navy.  No Navy Mark has  
been a ssign ed to th is fuze, and it is ref err ed  to 
by its  "M” designation.

.TRACER
CAVITY

RETAINING
WASHER

BOOSTER

Figure 109. Sate Detonating Fuze M66A1
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Part I— Ch ap ter  4

PRIMERS AND TRACERS

Section I — INTRODUCTION

Primers
When used in connection with gun ammuni

tion, the  term  “primer” means the  small tube 
of s ensitive explosive which init iate s t he burn
ing of the  propellant charge. Prim ers are  
threaded into the  base of the car tridge case in 
case-gun ammunition. For bag guns, the  primer  
is inser ted in the primer lock of  the  breech 
plug. Prim ers are classified according to the 
means of activat ing  them, as follows.

Percussion—impact-fired
Elect rical—fired by electric ity
Combination—fired by either  percussion or 

electricity

Lock prim ers:  The term "lock” ref  ere to the 
breech-plug lock o f a  bag gu n: hence, these  are 
bag-charge primers.

Construc tion:  Large-s ize prim ers have a main 
tube, or  body: an ignition tube: and a cap, or 
caps. Activation of the  cap, bv elect ricity  or 
percussion, set s off the powder in the  ignition 
tube, which then ignites  th e 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  nex t respect ive charge.

Percussion caps have a hammer-and-anvil 
construc tion 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 ign ites the gun cotton 
for firing-

charg es:  The explosive in percussion caps 
may be a  mixture  of the fol lowing: fulminate of 
mercury, potassium chlora te, TNT, lead sulfo
cyanate, antimony sulfide, or  pentaerythr itol  
tet ran it rate.

In electric caps, black powder is usually 
packed with the gun cotton.

For  t he main cha rge, black powder or u mix
tur e of black powder and cannon powder is the 
Standard.

Tracers
Tracers are  devices designed to leave a trace 

of eith er smoke or flame, showing th e t raje ctory 
of the projectile . They are  eit he r screwed or 
pressed into the  af ter end of the  projectile,  and 
may be set  in to the inte rior  of th e projectile , in 
which case they  are internal  tra ce rs:  or  they 
mnv project from the  end of the  projectile , in 
which case they  are  called external trace rs. 
Trac ers nwy be ignited by the heat  from the 
burning of the  propelling charge, or may be 
equipped with a str iker and deto nato r which 
ignites the tra ce r when the force of set-back 
occurs.

Some tracer s are designed to detonate the 
explosive charg e—“self dest ruct ion”—in the 
projectile when the  illuminant m aterial has been 
burned out  by the flame from the  tracer ignit 
ing a detonato r, which, in tur n, igni tes the 
main charge.
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Pa rt  I —  C hapte r 4 —  S ectio n 2

PR IM ER S

Percussion Primer. M k 10 Mod s 8 and 9
Over-all len gth , in ch es ................................2.21
Diam ete r of  body, in ch..............................0.375
M ate ri a l.......................................................Brass
How  s ecu re d ......................................... Push fit
Charg e ...................... 10 gram s b lack powder

26 gram s cann on powder
C a p .............. Comm erc ial m ix tu re  o f m erc ury

ful mina te,  po tas siu m chlora te, 
and antim ony sulfide

Gu ns used i n . ..  .8 *723 ; 1-, 3 -,  and  6-Pounder
Pr im er  Mk 10 Mod 8 is sim ila r to the Mk 10 

Mod 9, bu t is au tho rized for  use  wi th sal uti ng  
ch arge s only.

Com bin at io n Primer Mk 13

Over-all len gth , in ch es ............................ 9.745
Diam ete r of  body, in ch ............................ 0.538
M ate ri a l......................................................Brass
How secu re d ....................., .  .S crewed  in case
C harg e .. , .265  gr am s black powder in primer
C ap ................ Mixtu re of potass ium  chl ora te,

antim ony sulfide, and  mercu ry 
fu lm inate; also, pla tinum  elec
tr ic  br idg e and gu n co tton

Gu ns u sed in ................ 4' 75 0,  5 "/ 38 ,5 "/ 25 ,
5*751, 6 "/47  case gu ns

Percussion Pr imer Mk 14

Over-all len gth , inch es ............................ 5.021
Di am ete r o f body, in ch ............................... 0.55
M ate ri a l......................................................Brass
Meth od of se cu ri ng.. . .Sc rew ed into case by

11 R.H. th read s
C h a rg e ......................................... Black powder
Cap ...................Me rcu ry fulminat e, ant imo ny

sulfide, and  po tas siu m chlo
ra te

Guns used in ............................................. 3*750

Lock Com bi nat io n Pr im er  Mk 15 M od I
Over-all len gth , inch es .............................1.985
Diam ete r of body, inch .............................0.492
Material ................................................. Bronze
IIow secu red.........................Push- fit in breech

plu g of gun
C h a rg e .......................30 gram a black  powd er
Ca p...................M ercury  fulminat e, ant imony

sulfide , and potassium chlo- 
rn tcd;  also, pln tinu m bridge 
and  gun  cot ton  fo r electr ic
firing

Guns used  in ................................. All bag  guns

Percussion Pr imer Mk 19 M od 0 (O bso le te )
Over-a ll len gth , inch es ...............................1.71
Diam ete r o f body, in ch ............................... 0.54
M at er ia l......................................................B rass
I low se cu re d ......................................... Push fit
Charge.............. 28 gra ins A rmy black powder
Ca p......................... Mixtu re of  TNT. ant imo ny

sulfide, and potassium ch lo
ra te

Guns used in ..................................................1.1"

Percussion Primer Mk 21 Mod s 0 an d I 
(O bso le te )

Over-a ll len gth , inch es ...............2.9 (ap pro x.)
Diam ete r o f body, in ch ...............................0.54
M ate ri a l......................................................B ras s
How secu red......................... Screws into  case ;

R .H .th re ad s
C h a rg e .......................64 gr ains  black powd er
Ca p..................... Mixtu re of lead sul foc yan ate ,

potassium chl ora te,  and a nti 
mon y sulfide

Gun used  i n ...............40-mm Brass  Case Mk 1

Percussion Pr imer Mk 22
Th is pr im er  is exactly  like  the Percussion 

Pr im er  Mk 21, except th a t it  is secu red by a
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Figure  111. Porcuuion Primert Mk  30 (a bove ) and 
Mk 31 (b el ow)

push-fit ra th er  than thread s. The  Mk 22 is used 
in 40-mm Brass Case Mk 1 and Steel  Case Mk 3.

Percussion Primer Mk 30
Over-all leng th, inch . .. ..............................0.2
Diam eter of body, inch . ..........................0.314
Material  ........................ ........................Brass
Method of securing. . . . ....................Press-fit
C harg e.......................... .2.5 g rains fulminate 

of merc ury, pota s
sium chlorate, an ti
mony sulfide

Gun used in ..............20- mm Brass Case Mk 2

Percussion Primer Mk 31
Over-all length, inch . .. ..........................0.250
Diam eter  o f body, inc h. ........................0.3325
M at er ia l........................ ..........................Brass
Method of sec uring............................Press -fit

Cha rg e...........2.10 gra ins  lead sulfocyanate,
antimony sulfide, potassium 
chlorate, pentaerythritol tet- 
ranit ra tc

Gun used in .. . .20-mm Steel Case Mk 3 and 
Brass Case Mk 4;  also in 
Army M21A1 series  cases

This  prim er is the same a s t he Army Prim ers 
M36 and M36A1

Electric Primer Mk 35 Mod 0
Over-all length, in ch es . ........... 23.601
Diameter of body, i nc h......................... 0.760
Method of sec uring ............Screwed into case
C harg e ........................................Black powder
Cap ................None. Platinum electric  br idge,

plus gun cotto n and black pow
der mix ture
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Part I — Chapter 4 — Section 3

TRACERS

Mk 5 Mods 0 and I
Over-a ll len gth , in ch es .. ......................... 2.48
Dia me ter  of head, inc he s........................... 1.248
S ta rt er  p yr ot ec hn ic .. . .B ar ium peroxide and

magne sium powd er
Ill um inan t.......... Sodium ni trat e,  ca lcium  s ili

cide, charcoal, and  linseed 
oil

C o lo r........................................................Ora nge
Hot propel lnn t gases  bu m throug h th e cellu-

in tu rn , ign ite s the orange  illumin ant .

Mk 6 Mods 0 and I
Over-a ll le ng th,  in ch es ...............................2.45
Diam ete r o f head , in ch .............................0.939
S ta rt er  py ro tec hn ic...............Ba rium peroxide

and  mag nes ium
powder

Ill um inan t.........Red— stron tiu m ni trat e,  am
monium perch lor ate , magne 
sium powder , cha rcoal, and 
linseed oil
Wh ite—b ari um  ni trat e,  ba ri
um p eroxide, mag nes ium  pow
de r. alumin um powder,  and 
wax

Colors............. ..............Mod 0—red and  white
Mod 1—ora nge

Pro jec tile s used  in
Mod 0—wi th ad ap te r in 5" /2 5 A.A. 
Common Proje cti les  M k 28 and  5*7 
38 A.A. Common Projec til es  Mk 31, 
blind- loaded fo r ta rg et  pra ctic e 
Mod 1—with ad ap ter in 4"/ 50 Com 
mon Pro jec tile s Mk 6 Mod 6 and Mk 
10 Mods 1 to 3 and 5'75 1 Common 
Pro jec tile s Mk 15 Mods 6 and 13, 
blind- loaded for t ar get  p rac tice .

Propellant gases  bu m  thr ou gh  th e celluloid

disc and ign ite  th e st a rt er mixtu re,  which tires 
th e illumin ant .

Mk 8 Mod 0 [Obsole te)
Over-all  len gth , inc hes............................... 2.12
Dia me ter  of hea d, in ch ............................ 0.925
S ta rt er  py ro te ch ni c. . . .Barium  peroxide and 

mag nes ium  powder
Pro jec tile s used  in .........................40-mm A.A.

Op era tion: Th e cap holder, when  the shell is 
fired, se ts  back, th us  overcomin g the st ir ru p 
spring, and forces itse lf against  the  anvil, ignit
ing th e tr ac er  and  ini tia tin g its  action,  and 
blowing ou t the sea ling disc ab af t the anvil .

Mk 9
Over-all len gth , inch es .............................2 .48
Diam ete r of head , inc hes......................... 1.248
S ta rt er  m ix tu re .......... Bar ium  perox ide,  mag

nesium powder, ba ri
um nit ra te

Illuminant. ..  .White— aluminum powder and 
wax
Red—str on tiu m ni tra te , am 
monium per chl ora te,  mag ne
sium powder , ch arcoal , an d l in
see d oil

Proje cti les  used  in. .4* /50 , 5*738. and 5*725 
Pr»|M*llant gases  burn thr ou gh  the celluloid 

disc  and  ign ite  th e st ar te r,  which fires  the illu
mi nant

Mk 10 Mod 0 (Obsolete)
Over-all len gth , inch es ................................. 2.9
Diam ete r of head , inch ...............................0.93
S ta rt er  pyrotechn ic

Magnesium |x>wder, bar ium  
pero xide , and alum inum

Ill um inan t.......... Magnesium powder,  st ro n
tium ni tra te , an d am monium 
perchlorate
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TRACERS

C olo r............................................................ Red
Pro jectiles used in .. .. 40-m m  H.E. , H.E .-I. , 

and B.L.
Ope ration: Set-back forces  the  pr im er c arr ier  

back, bend ing the  ea rs on the  st irr up  sprin g and 
brin ging  the  prim er again st the  fixed anvil. The 
flash from  th e primer ig nite s the  tr ac er  st ar te r, 
which ini tia tes  the tra ce r illuminant .

This tra ce r is self-destroying, con tain ing  an 
ign ite r pell et of 6 gra ins  of black powder and 
a 5.7-gram self -destroying black-powder pellet. 
When th e t ra ce r illuminant has burn ed th rou gh, 
the ign ite r pellet is fired, ini tia ting th e self-de
stro yin g element, which, in tur n, explodes  the 
projec tile.

Rema rks : The T race r Mk 10 is being replaced 
by t he  Mk 11 in all assembl ies.

Mk 11 Mods 0— 3
Overall length , inc hes................................1.7$
Diameter of  head, i nches.......... 0.925 tap ering

to  0.65
Sta rter  py ro tech nic. . . .  Magnesium powder, 

barium peroxide, and 
aluminum

Illu minan t.......... Magnesium powder, st ro n
tium  ni tra te,  ammonium p er
chlo rate , charcoal, and wax

Co lo rs ................ Red or non-luminous (dark)
Pro jectiles used in .. ..40-m m  H.E., H.E .-I.,

and B.L.
Igni tion  meth od ........ Propellant gases  he at o r

burn through the  bra ss 
closing disc and  ignit e 
the s ta rter , which ini ti
a te s  th e illum inant

Remarks : The only difference between  the 
vario us Mods of the  Trac er Mk 11 is in the  con
struct ion  of the relay hous ing:

Mod 0—Housing  is threade d.
Mod 2—Housing is a push-fit.
Mod 3— Housing is an inte gra l pa rt of tracer  

body.
The  relay hou sing 1 contains th re e black-pow

der pellets, which are igni ted at  the end of the  
burning o f the tracer . T he pellets, in turn,  in iti
at e the  main cha rge  o f the projectile .

The  “dark  igni tion” loading of the Tracer  
Mk 11 has th e st art er  pyro technic of 65% 
barium peroxide and 35% powdered silenium. 
With  the subst itu tion of silenium for  the  mag
nesium, th e tra ce r does n ot become visible  until 
some 200 y ards  from the muzzle. 40-mm ammu
nition  us ing  the  “dark  ign ition ’’ tr ac er  is labeled 
H. E.-I. -T .-D .I .-S.D. (U. M.).

“ Dar k” Tracers  Mk 11 .ire non-luminous : 
hence invisible day  or night. They per mi t tim e 
of flight  of 8.5 to 10.0 seconds (4,200 to 4,600 
yards)  befo re self des truc tion . A small, inten se 
flash immediate ly precedes th e flash from  the  
bu rst ing  projectile . Th is amm uniti on was de
signed for night director-cont rolled fire. Lots 
are  labeled H.E .I.-S .D.(U.K>.

Mk 14 M od  0
The  T race r Mk 14 is of the  non-self-destrov- 

ing type. It  is made  like the Tra cer  Mk 11. ex
cept that , instead  of the  relay hous ing, the re is 
only th e blanked-off end of the  cav ity.  Only a 
few of these tra cers were eve r made.
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Abbre via tions
The following abbreviations are  used in the 

ensu ing cha pters:
S.S. —Sp in-sta bil ized
A. R.—Aircr aft  rocket  
II.E.—High explosive 
A/T —Anti-tank
D.R.—Demolition rocket
B. R.—Barrage  rocket
S. A. P.— Semi-armor-piercing
F.S.—Sulphur triox ide  in ch loros ulphonic  acid
W.P.—White phosphorus
PAV.P.— Plasticized white phosphorus
C. W.R. -N.—Chemical war fare  rocket, Navy
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Part 2

ROCKETS AND ROCKET FUZES 

Chapter  5 —  ROCKET BODIES 

Section I — INTRODUCTION

General
The propelling uni t of  the rocket  is called the 

motor and contains the propelling charge. The 
motor is atta che d to the head, which contains 
the payload and the  in itiat ing device. The  motor  
is closed on the  forward end and partially 
opened at  the af te r end. The propellant  is a 
relative ly slow-burning double-base smokeless 
powder allied  ballistite.

As th e balli stite is burned, hot gases  are  gen
erated which expand and exert pressu re against 
the confines of the  motor tube. Since the hot 
gases exe rt an equal pressu re in all d irections , 
the pressures  aga ins t the side walls counter
balance each othe r; however, the  pressure 
aga inst  the  forward closed end of th e tub e is not 
counteracted by pressure against  th e a fter  end, 
since that  end is parti ally open. The resu ltan t 
force, then, is a thrust aga ins t the  closed for
ward end of the motor, and the rocket  is pro
pelled in th at  direction. In order th at  the pres
sure of the  gases will not be expended too rap
idly, and th at  the  propellant can be retained in 
flight, the  af te r end of the  motor tube is par
tially closed by the  nozzle atta chm ent , which 
>s built into the inside of the tube. This nozzle 
rest rict s the  e jection of the  ho t gas es and also, 
by means of its rea r taper, furnishes  a canted 
surface aga ins t which the  rapidly  expanding 
emitted gases  may act to increase the  forward  
thrust of the  rocket.

The ball istit e propel lant is ignited by a black- 
powder charge, the  init iating device for  which 
is an electric  squib with a small b ridge wire of 
high resis tance which, when heated  by an elec
trical cur ren t, ignite s a violent match composi

tion. The black-powder charge sends a flash over 
the enti re su rface  of the  bal listit e and raises the 
tempera ture  of the  balli stite to the  ignition 
point. Upon ignition, the  ba llistit e bum s evenly 
and relative ly slowly; this  type of burning is 
necessary to prevent sudden and excessive p res
sures being exerted aga ins t the  th in walls of the 
motor tube. Rocket motors  operate at  much 
lower pressu res than guns, and correspondingly 
longer times are  required for t he  complete com
bustion of the rocket propellant. Burning  t imes 
of American rockets  range from abou t 0.15 sec
ond to as much as 1.5 seconds, depending on 
the web thickness of the gra in and the tempera
tur e of the prope llant;  and burn ing distances 
range from a few feet to several hundred  feet 
at  high velocities ; hence, most of the  burning  
of the rocket propellant occurs af te r the  pro
ject ile has  l eft the launcher.

The early productions of rockets were of the 
fin-stabilized type because of the ir use by the 
British and because of the inherent simplicity 
associated with fin s tabiliza tion. Rockets cannot 
be launched with th at  deg ree of accuracy char
acte risti c of gun projecti les. This is a  result  of 
many factors,  such as the effect o f tem pera ture  
on the  burning  rat e of the propellant,  difficulties 
in controlling to a  fine degree the  p ressu res ex
erted  by the expanding gases inside the  motor 
tube, the  effect of the expansion of emitted 
gases aga ins t the rea r taper of the  nozzle, etc. 
The mean deviation in deflection for most st and
ard land- or shipboard-launched fin-stabilized 
rockets is 20 to 10 mils, while fin-stabilized 
rockets launched from air cra ft have a mean 
deviation of about  5 to 10 mils. The increased
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accu racy  of airc raft -launched rockets is at tri b
uted to  the immed iate stabi lizing effect given 
to th e fins during th e initia l stages  of flight 
by th e rapid trave l of  the  plane through the 
air . Fin s on rocke ts e xe rt an appreciable  restor
ing force in flight  only a t a high  velocity, and 
thu s a grea ter  degree  of accuracy is achieved 
if rockets ar e launched from ai rc ra ft or  if the 
accele ration  occurs to a large exten t on the 
launc her.

A late r development, th e spin-stabilized 
rock et, is now in service use. Stabi lization of 
thi s rocket depends  on the rotatio n of th e round. 
Although the accuracy of spin-stabi lized  rock
ets is not comparable to th at  of g un projec tiles, 
they  are  generally more  accurate than fin-sta
bilized rockets at  sho rt ranges. The use  of sp in- 
stabi lized  rockets will be part icul arly  advan
tageous to ground and  amphibious forces, 
inasmuch as the rocket  is shor ter  and the 
launching ge ar  is more  compact, fac ts which 
fac ilit ate  the  loading and stowage problems.

As aga ins t the ir d isad vantage s, rockets have 
many advantages over gun-propelled projec tiles. 
The most im|>ortant is the  absence of recoil 
again st the launcher. Since there is no recoil 
action on t he  launcher, rockets may be launched 
from small tru cks, amphibio us ships,  and  air
cr af t which could no t withs tand the recoil 
forces exerted  by equivalent proje ctile s fired 
from  guns. Oth er adv antages of rock ets are 
cheapness, simplic ity, and portabil ity  of the 
laun chers a s compared to guns.

Compone nts
Head: This is the pa rt  which is functionally 

sim ilar  to a projectil e and which contains  the 
payload and th e ini tia ting device. This payload 
may be solid shot, high explosive, chemical, 
incen diary , window, flare, or a  special  load.

Motor tub e: This  con tain s the  propelling 
charg e and th e igni ter.  It is a combust ion cham
ber  in which the  propellan t is burned to pro
vide the  motive  power for  the rocket. It  gen
erally thread s to the  rocket head and is usually 
shipped sep ara te from the head and fuze. The 
dia me ter  of t he  inotoi is generally less than the 
dia me ter  of th e body with  which it is used.

Grid or tra p asse mbly: The  Navy refers  to 
the assembly which suppor ts the  powder grain 
as  th e grid . This grid  suppor ts the grain in 
such a position that  sufficient clearance is al
lowed between the  gra in and the motor tub e to 
allow th e gas  to flow from the  propel lant to the  
nozzle. The Army uses a tra p assembly, which 
is somewhat  more complicated than the  Navy 
grid. The  tra p assembly cons ists of spacing 
discs and wires run ning between them,  on which 
the  stic ks of bal list ite are  supported . Such 
an assembly is necessary  where  num erous  small 
gra ins  are  used.

Nozzle: The num ber  of nozzles var ies with 
the  type of motor and method of stabi lizat ion. 
The nozzle has seve ral functions. It dir ect s the 
gas je t in the  desired direc tion and provides  
for  expansion of the ho t gas  in the exi t cone, 
thus  giv ing ad ditional th ru st  (about  ) over 
th at  obta inab le from a simple orifice. In spin- 
stabilized rockets, it impar ts a clockwise rota- 
toin to the  rocket when launched.

Fin s: During burn ing,  the  action  of the air 
again st the  fins gives a res tor ing  moment 
again st side forces a t th e nozzle, thu s improv ing 
the  accuracy of fire. When the re is a t ail shroud, 
it  suppor ts the  rea r end of the  rocket in the  
launcher  and m ay  also provide electrical con
tac ts for firing.

Propellant and ignit er : The ign iter  contains  
loosely packed black powder and an electric 
squib  with a  high-re sistance bridge  running 
tliro ugh  a match  composition. The propellant 
is a double-base  smoke less powder called bal
li st ic , which bu ms slowly and uniformly. Pro
duction of bal list ite differs somewhat for the  
Army and the Navy, th e Army pre fer rin g the  
solven t ex trus ion process and the Navy specify
ing the  solventless extrusio n process. The  sol
vent extrusio n process is impracticable for 
grains hav ing  a web of more than  1-1/4 inches.

Gra in shapes also vary . Army rockets gen
erally  have severa l small cylindrical gra ins  of 
balli stite , with an axial hole to increase  the 
burning surface and uni formity o f burning.  The 
Navy rockets use e ith er  a s ingle  solid cruciform
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gra in wi tho ut perfora tion s or  a single cylin
drical grain with  an axial hole and radial  per
fo ra tio ns . The  la tte r, used  in Navy ground- or 
shipboard-moun ted rockets, is c haracte rized by 
three ridges 1200, removed and run nin g longi
tudinally alon g the  grain. Inh ibit ors  are  not 
used on th is type. The cruci form grain, in 
Navy ai rc ra ft rockets, is a symmetrica l cross 
with rounded ends. If all the ex ter ior  surface  
of this  gra in were perm itted  to burn, the re 
would be a grad ual decrease of area, and a re
gressive rat e in burn ing. Hence, a num ber  of 
slower burning  cellulose ace tate  str ips are 
bonded to p ar ts  of the  are a exposed on th e oute r 
curved ends of  t he  arms, to give desi red burn
ing c haracte rist ics.

Sto rag e
To decrease haza rds in handl ing, rocke t 

bodies and motors are  generally shipp ed and 
stored separa tely . Motors with large grains 
arc kep t in a non-propulsive st at e unt il final 
assembly is necessary . The seals at  both  ends 
of the  moto rs are  ligh t and easily displaced 
by pressure developed inside  the tube. Should 
the ign ite r and grain ignite, the  closures would 
fail quickly , rel ieving the p ressure wi thou t more  
than a sligh t m ovement of the  motor.

It is n ecessary  t hat  loaded moto rs be kep t a t 
moderate tem per atu res  as much as possible. 
Even though spontaneo us ignition  should not 
take pla ce,  th e powder should not be stored  
where te mp era tur es exceed 100° F, because such 
conditions tend  m arkedly to decrease the stab le 
life of the  prope llant.  Because of th e electric 
squib, rocke t motors should not be stored  nea r 
radio apparatus  or  antenn a leads.

Although  the re is very little poss ibility of a 
motor  firing as  a res ult  of falling or  rough 
handling, such tre atm ent 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  o ther  i ner t subs tances to simu late  the 
explosive loads in service rounds. These rockets 
also have dummy fuzes.

Safe temperatures
The burning rate of propellent powders 

changes with  tem perature  and pre ssu re—the  
higher  tem per atu res  and pre ssures  causing 
more rapid burning. If rockets are  fired at tem 
peratures higher  th an those f or which they  a re 
designed, t he  pressure may build up faste r than  
the  nozzle can release it. perhaps burst ing  the  
round. At tem per atu res  below th e safety  limit,  
the re will be back blas ts of flame with  burn ing 
fragm ent s of powder.

Retro rockets
These were  rockets designed to be fired af t 

from a fa st  moving ship  or plane—th e move
men t af t to compensate exactly for  the  move
men t forward of the  launching vehicle, thu s 
leaving  grav ity  as the only effect ive force  on 
the  rocket.
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PR OP ELLANT

Mark Mod

Crucifo rm

Shape U.8. Navy 
Thickness 
(inches)

Outside
Diameter
(inches)

Outside
Diameter
(inches)

1 - Cylind rical - — 1.97

2 — M • _ 1.97
3 - M — — 1.97
3 1 W - - 1.97

4 — M — — 1.10
4 1 M - - 1.10
5 - W — — 1.10
5 1 « - - 1.10

6 — a — 2.95
6 1 a - — 2.96
7 - M - - 2.96
7 1 M - — 2.96
8 - M - — 2.96
8 1 U - - 2.96

9 - n 2.96
10 - a — — 1.97
11 - n — — 2.96
11 1 It - - 2.96

12 - 44 - - 1.10

12 1 a - - 1.10

13 - Cruciform 0.990 2.930 -

14 — Cylind rical * 2.96
15 - a •B — 2.96
15 - H — — 1.97
15 1 N — 1.97

17 - a — - 1.97

18 0 Cruciform 1.540 4.530
19 0 M 1.540 4.530

20 0 M 0.990 2.93
21 0 a 1.540 4.53 —
22 0 44 1,540 4.53 a»
23 0 a 0.990 2.93
24 0 a

25 0 a

148 C O N FID EN TIA L



GR AINS

Cylindrical
Inside

Diamete r
(inches)

Body
Diam eter
(inches)

Weight 
i pounds)

Leng th
(inches)

Motors
Used In

0.59 1.70 1.429 11.60 2.25' R.M. Mks
1. 3. 7. 8. anti 9

0.43 1.70 1.551 11.60 2.25’  R.M. Mk 3
0.51 1.72 1.503 11.60 2.2 5' R.M. Mk 3
0.51 1.70 1.503 11.60 2.2 5' 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 3.2 5' R.M. Mk I
1.42 2.51 1.800 8.70 3.2 5' R.M. M k 1
1.38 2.49 2.800 13.00 3.2 5' R.M. Mk 2
1.37 2.51 2.800 13.00 3.2 5' R.M. Mk 2
1.38 2.49 4.140 19.30 3.25’ R.M . Mk 3
1.37 2.51 4.140 19.55 3.2 5' R.M . Mk 3

1.42 2.51 1.690 8.15 3.2 5' R.M . Mk 1
1.63 1.70 1.397 11.50 2.25' R.M . Mk  5
1.05 2.55 5.250 20.25 3.2 5' R.M . M k5
1.03 2.55 5.250 20.25 3.2 5' R.M . Mk  5

0.53 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 3.2 5' M k 7 (Aircraf t)

1.03 2.55 3.77 14.(500 Rock et Mk 10 (Target)
1.03 2.55 2.60 10.100 Rock et Mk 11
0.26 1.70 1.75 13.287 2.2 5' M k 10
0.26 1.66 1.75 14.037 2.25' Mk  10. Mk  10 1.

Mk 11 and  Mods.

0.26 1.66 1.12 9.250 2.2 5' M k 12. M k 13 
and  Mod i

- — 24.83 39.750 5.0'  M k 1. Mk 1
38.00 59.750 11.75' Mk  1.4 grains 

required for one 
assem bly

— — 8.83 34.000 3.2 5' Mk  7 (Aircra ft)
- — 10.38 16.750 5.0'  Mk  3 (H.V.S.R.)
- - 5.83 9.350 5.0'  M k 4 (H.C .S.R .)

2.50 9.950 3.5 0' S.S. Mk  13
5.0* S.S. Mk  5
5. 0'  S.S.  Mk  6
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Part 2 — Chapter 5 — Section 2 

ARM Y ROCKETS (SERVICE TYPES)

2.36-inch A /T
Service— M 6A I, M6A3, M6A4, M6A5 
Practice—M 7A I,  M7A3, M7A4. M7A6

M6A1 and M6A3
Over-all length, inc hes .............................21.6
Tota l weight, pounds..................... M6A1. 3.4

M6A3,19.4
Head length , inch es................................... 8.6
Body length, inches................................... 4.11
Body diameter, inc hes ..............................2.23
Body wall thickness, inch........................0.087
Ogive length, inches

M6A1 (cone shaped) ..............................4.5
>16 A3 (hem isp heric al) ..........................4.56

Ogive diamete r (at flange), inches ........2.245
Motor tube length, i nch es..........................6.32
Motor tube  (inner diameter), in ch es .. . .1.06
Motor  tube wall thickness, inc h.............. 0.095
Maximum range, ya rd s..............................700
Effective range,  y ar ds ............................... 300
Muzzle velocity, f t./ se c...............................265
C olo r.............................................. Olive drab
Explo siv e........................................... Pcntolite

General: Pill boxes, tank s, and armored ve
hicles are prime targets. The rocket can also 
be used in a stat ionary emplacement for  demo
lition or a s an ant i-tank mine o r a booby t rap. 
The  rocket can p ene trat e t hree inches of  homo
geneous-steel armor plate  a t all ranges and at  
angles of impact as low as 30 degrees, employ
ing the  shaped-charge explosive.

Launche r: The Rocket  Launcher M1A1, com
monly called the “bazooka”, is an electrically 
opera ted weapon of the  open-tube type, fired 
from  the shoulder, and weighing 13.26 pounds. 
Rocket [jiuncher M9A1 is simi lar but breaks 
down into two sections, each 31 inches long, for 
ease  in transporting.

Construction:  The 2.36-inch A/T  Rockets 
M6A1 and M6AS are identical except  for di ffer
ence in the ogive and the tail assembly. In o the r 
respec ts the  two rockets are similar, consisting 
of a hollow ogive crimped onto the body, a  body 
union fitting into the  base of the body wi th in
ternal threads to receive the  motor, and a  fuze 
which is located in the fo rward  end of the  motor  
tube. The M6A1 has  a conical ogive, whereas 
the  M6A3 has a hemispherical ogive which gives 
be tte r penetrat ion by forming a s tron ger s tan d
off piece for the shaped-charge effect of t he  ex
plosive. M6A4 is like the  M6A3, except th at  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 >1401 and 
has a larger propellant  grain, which eliminates 
the  safety  disk.

Tail assem bly; The >I6A1 has  six fins (5>/g 
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 coun terac t the change of the cen ter of grav
ity effected by the hemispherical nose. This tail 
assembly consists of fo ur sheet-steel fins 2-5/16  
inches long, each of which is curved over an 
arc of 90 degrees on i ts outboard  edge to form 
a blade. Each fin is joined to the oth er by weld
ing. with an overlap of approximately ’/a inch 
to form a c ircular 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  M6A5 and M7A6 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.

Propellan t: The propellant consists of five 
sticks of ballistite . On an average, the propel-
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AR MY  ROCKETS (SERVICE)

lan t weig hs approximately  6 1 ^  gram s, though 
it is loaded not  by weight  but  ra ther  by length 
of powder stick , to keep the pre ssu re for vari
ous rounds at  a relatively cons tan t value. The 
M6A4 and M6A5 use the Powder M7, which 
burn s a t a  lower  tem perature, + 120° to *-40° F.

Fuze: The  fuze for the  M6A1 an d M6A3 con
sist s of a stee l firing pin which slips into  the  
central cav ity  of the fuze body, where it is held 
in a  rea rward  position  by the firing-p in spring . 
A circ umfere ntia l groove midway down th e 
length of th e firing pin receives  the  safety  pin, 
which extend s through the  motor tube. When 
the  safety pin is removed, the  firing pin is free  
to move forward, res tra ined only by the  action 
of the  firing-p in spring. Af ter  the  safety pin 
has been removed, the firing  pin will overcome 
the  sprin g and  det ona te the rocket if it is 
dropped over fou r feet . T he fuze body conta ins 
the  D eton ator M18 of lead azide and tet ryl , and 
the  booster  cha rge  of  tet ry l.

Rem arks: The prac tice  rounds ar e sim ilar  to 
the ir accom panying 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 M7A6 have plas tic closing 
plugs, making them wate rproof rounds . They 
also use the  Powder M7, which burns  at  a lower 
tem peratu re, +120° to  -4 0° F.

The M6A1 and M7A1 are now considered ob
solete.

2.36-inch Smoke {W .P.) MIO . M I0 A I,

OGIVE-

CONE'

BURSTING- 
CHARGE

BODY- 
UNION 
FUZE BODY-

SAFETY-
DISK

SOU IB

K - 4 — 4 4 -  J

-BODY

•BOOSTER

•DETONATOR
SA FT Y PIN 

•FIR ING PIN

•safety
TUBE

PROPELLANT

MI0A2, MI 0A 3
MIO

Over-all leng th, inc hes...............................17.1
Total weight, pounds ...............................    .3.4
Length of head, inc hes .................................51,4
Maximum diameter, inches .......................2.36
Diam eter of head,  inc hes ......................... .2.30
W.P. cha rge , gr am s.................................... 405
Bu rster charge,  g ra m s.................................... 4
Effec tive range, ya rd s................................. 300
C o lo r..................................Motor—olive dra b

■WIRE

^CONTACT
GROOVE

Figure 115. 2.36-inch A /T  Rocket M6A1
Head—blue grey

Gen eral : This rocket is designed not  only as 
a  screening age nt, bu t also to cause casua lties.
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Figure 116. 2.36-inch S«»oA« /lock*/ M10A1

White phosphorus in smoke form has little  
effect  upon the  huma n body, but part icles cause 
small bums . This rocke t makes  an effective 
weapon for dislodging enemy troops from dug- 
outs and  foxholes.

Lau nch er: The  2.36-inch Smoke Rocket MIO 
is fired from the Lau ncher Ml At  or  M9, the 
••bazooka.”

Construction: The  components of this  rocke t 
are  the motor and the head assembly. The  mo
tor  presen tly used is the M6A1, which is being 
replaced by th e M6A3. As new moto rs are de
veloped, it  is contemplated th at  thi s rocke t will 
be modified.

The  head assem bly consist s of a conta iner 
for  the smoke charge with  a long burster well 
contain ing PETN  inserted from its  af te r end. 
A colla r is soldered to the base of t he  con tainer. 
The spac er slips over  the  thread s of the collar 
and is held aga ins t th e flat surfaces of the  
collar  by t he fuze body, forming a join t between 
the two. The prim er holde r is threaded  into the  
fuze body.

Tail asse mbly: The 2.36-inch Smoke Rocket 
MIO has the  standard  tail  assembly for the  
M6A1 or  MS A3 motors.

Fuz ing: 'fil e fuze is sim ilar  to th at  used in  the  
A/T Rocket M6A3.

Rem arks: The  M10A1 and M10A2 differ from 
the MIO in the type of propellan t used. The 
M10A1 used the T1E1 Salted Powder, with  a 
tem peratu re range of 120® to —20® F. The 
M10A2 uses the Powd er M7. 120° to -4 0 °  F. 
The M10A3 d iffers from the M10A2 in th at  it 
uses the Fuze M401.

2.36-inch Go s M26
Over-all leng th, inc hes............................17-66
Exc ep t for its increased leng th, the 2.36-inch 

Gas Rocket M26 is s tru ctu ral ly the  same as the 
2.36-inch M10A2. The  M26 is filled with C.K. 
(phosgene) gas.
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AR MY  ROCKETS (SERVICE)

IGN ITER

‘-F L A R E ‘-PR OPELL ANT
GRAIN

figure  f l7 .  3.2S-inch Target Rocket M2A 2

3.25-inch Target M2. M 2A I,  M2A2
Over-all length, in ch es ..................................59
Width across fins, inches................................ 24
Weig ht, po un ds .......................................... 37.5

Propell ant weight, pounds...........................3.2
Range, y a rd s .............................................1,700
Maxim um velocity, ft ./s cc ............................630
Burning  time of Hare, s e c o n d s ...........................30
Gen er al : This is a high-speed ta rg et  for filing
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practic e with  auto mat ic A.A. weapons.
Pr op elhn t: The propellant has  grains five 

inches  long and  %-inch in diam eter , with a 
5/16 -inch axia l hole. It  is ignit ed by an  electric 
squib.

M2A1: When a Hare is added to the 3,25-inch 
Tar ge t Rocket M2 for  a nt ia irc ra ft ta rget  prac
tice at  nigh t, the  res ult ing  projectile  is desig- 
nat ed as the  M2A1. The flare bums  f or 30 sec
onds f rom the beginn ing o f flight.

M2A2: Th is design has  a flat  nose, to which 
is thre aded a  yellow flare fo r both day  and 
nigh t tracking . It also  has  a diffe rent  system  
for  ign iter con tac t: the  lead wires  pass in t urn 
through the  nozzle and  an inne r 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 ign iter cable 
coiled between the closing cups, to allow ample 
lead for  connecting to the launcher.

4.5-inch H.E.  M8, M 8A I,  M8 A2 , and M8 A3 ; 
also Pra ctice M9, M 9A I,  M9A2, and M9A3

Over-all length, inches .................................. 33
Total weight,  pounds.................................... 38
Head leng th, inches ...................................... 7.5
Wall thickness, in ch ...................................... 0.2
Bu rster tub e leng th, inches .......................15.5
Fin  length,  inche s........................................4 >4
Burst ing  cha rge (TN T),  pounds ................ 4.3
Maximum range, ya rd s............................... 4,500
Muzzle velocity, ft ./s ec ............................... 840
Fu zing ..................................M4, M4A1, M4A2

General:  The initia l issue of the rocket  went 
to the Army Air Fo rces for  projectio n f rom ai r
cr af t launchers again st ground ta rget s;  but, in
asmuch as the  rocke t was originally  designed 
fo r use from  ground  launchers, its use in ai r
cr af t has been discontinued.

Const ruc tion : T he head is a thin-walled high- 
capacity type, rounded at  the  nose to form the  
ogive, threaded  at  th e nose to take the fuze 
ada pte r, and thre aded exte rnal ly af t to fit into 
the  motor, A b urste r tube is fitted to the  head 
and exten ds down into  the motor, a des ign which

s t r  SCREW

H

ASSEMBLY

ADAPTER

PROPELLANT
STICK

TRAP
ASSEMBLY

FUZE WEL L CUP

BURSTING
CHARGE

HEAD

PRCFELLING 
CHARGE holocr

------BURSTER TUBE

IGN ITE R BAG

FiN

NOZZLE

FiM  RETAINE R-

Figure 118. 4.5-4nch H.E. Roclei M8

utilizes the  motor tub e for addit ional  fra g
ments, since the  bu rs ter tube as well as  the 
head itse lf is loaded with  TNT.

The moto r is a stee l tube of unifo rm diam 
et er  except a t the  a ft er  end, where  i t cons tric ts 
and then  flares to form  the  nozzle. The moto r 
houses the  tra p assembly, which consists o f ten 
wires runn ing from the tra p plate  on th e for 
ward end to the  trap  rin g on the af te r end- 
The tra p assembly holds the  thi rty  stic ks of 
propellant and f its a round the  burs ter  tube. The 
motor  tub e is thread ed inte rnally forw ard to 
take  the  head, and ju st  abaft  thi s th re ad  is a 
groove which weakens th e tub e to provide a
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saf ety  sh ea r point, should the  motor pressure  
become too grea t.

The fin assembly for  the  rocke t opens and 
guides the  r ock et in f light only a fter  th e rocket 
has  cleared the  launcher. The fins of the  as 
sembly are  held in place by the fin reta iner , 
which is expelled by the blas t of the  eseaping 
gas . Af ter  clea ring  the  launcher, the  fins snap 
to t he ir ou tst retche d position. T here ar e six  fins.

The M8A1 involved a chan ge in the design 
of the  motor tube to streng the n it on the  
threaded end. The head  of the  M8 was used by 
machin ing new base threads . Tests  on th e M8A1 
indicated th at  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 M8A2, will supersede  the  M8 and M8A1. 
The M8A3 is a modification of the  M8A2 made 
by the addi tion of a locking bu rr to each fin 
blade to as sis t in rigidly maintaining  the  fin 
in full open position during flight.

Prop ellant: The propellan t consist s of 30 
sticks o f ballis tite.  Each stick is five inches long 
and % inch in diameter  with  a Vi-inch axial 
hole. Three s ticks are  placed on each tra p wire, 
and the re is sufficient clearance between the  
sticks and the  wire to allow burning of the 
inner stick wall simultaneously with  the  burn
ing of the  ou ter  wall. Two igni ter-hag  assem
blies are  bound on two opposite columns of the 
propellant. The  bags assis t the  ignition of the 
propellant by catching  the  flame of  the ign iter  
and, in turn , ignit ing  the  upper  propellan t 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 c harge and live fuze. The Fuze  Ml and 
booster may be assembled and used in the  M9 
as a spo tting charge.

4.5-inch H.E.  S.S. M l6, M I6 E I,  and MI6E2 ; 
also Practice M l7. M l7 E l,and  MI7E2 : also
M20 and M 2 1

Ml 6
Over-all leng th, inches .................................. 31
Total weight, pounds...................................42.5
Head le ngth  (wi th bu rst er tube),

in ches.................................................... 23.29

TNT  charge , pounds ........................, ......... 4.3
Range, y a rd s ............................................ 5.250
Maximum velocity, ft ./s ec ........................ .830
Fuzing ........................................................M81
Descr iption : The  head, loaded with  high ex

plosive. contains a fuze-well cup and a bu rst er 
tube. T he burs te r tube p roje cts abo ut 15 inches 
into the  cen ter  of the  rocket motor to secure 
additional frag menta tion . The  motor body is a 
steel tube thread ed at  each end to receive the  
head and the  nozzle pla te, which contains eigh t 
nozzles equally spaced in a  circle and one nozzle 
in the  cen ter.  The eig ht nozzles are  se t at an 
angle in ord er to impar t rota tion  to the  round 
when fired. The cen ter  nozzle is normally closed 
by a blowout disc which is designed to fa il when 
the intern al pre ssu re in the body surpasses  a 
predetermined limit. The nozzle openings are  
protected by a plastic sealing disc  which re
mains in place d uring fi ring and  is blown out by 
the rocket blast.

Pro pellant: The propelling charge co nsist s of 
30 gra ins  of ball istite st rung  on wires  of a 
cage-like trap. The ign iter cons ists of a charge 
of black powder enclosed in a plastic tube at 
tached to the  tra p and running the  length of 
the charge. The tube also contains an electric  
squib. The leads of the  squib  pass throug h one 
of the  nozzles, one lead being grounded to the  
motor  body and the  othe r connected to a con
tac t ring.

M20: The M20 is similar in desig n and con
stru ctio n to the M16, differing only in that  the  
ignit ion wire s are  attach ed to spools ra ther  
than contact rings.

Practice Rockets M17 and >121: These  are  
similar in design and construction to the  H.E. 
rounds, bu t lack the  explosive charge and the  
live fuze.

The M16E1 has  a deep er fuze cavity for  the  
V.T. Fuze  M4O2 (Mk 173). Shipped with these  
rockets is a supp lementa ry cha rge  to fill pa rt 
of thi s cavity in case the Fuzes MSI or M48A2 
are used.

The M16K2 is like the M16K1, except th at  
purge  pellets of 41 IE  composition  have been 
added to eliminate chunks in burn ing.
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5-inch A.R. 7.2- inch  Ch em ica l M 25 and M 27
The A rm y is curr en tl y  us ing th e N avy-d e

sign ed  5- inch  a ir c ra ft  rockets . See Se ction  1 o f 
th is  ch ap ter.

In  th e 7.2- inch  size, th e A rm y has  st an dar d
iz ed  t h e  ch em ic a l round  d e s ig n ed  by  th e  N a v y . 
See N avy  chem ical w arf a re  ro ck et , pages 178 
an d 17 9.
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Part 2 —  Chap ter  5 —  Section 3

SOME AR MY  DEVELOPMENTAL TYPES

2.36-inch Smoke T-27EI
Over-all length , inches.............................. 16.1
Total weight , pounds...................  3.4
Length of head, inch es................................4.5
H.C. smoke charge, pound............................ 1.0

General: This  rocket  is generally similar to 
the oth er smoke rockets in thi s scries , differ
ing mainly in its payload. I t 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 1I.C. 
smoke will issue for one minute  aft er  impact.

2.36-inch Incendia ry T3 I
Over-all length , inches .............................. 17.7
Total weigh t, pounds....................................3.4
Length  of head, inch es................................ 1.1
The rmite filler, p ounds................................ 1.1

General: The T31 is like the other 2.36-inch 
chemical load rockets, using th e same motor and 
fuzing as the  MIO. It  has, however, a much 
shorter  head. On impact, it  igni tes and burns, 
producing extreme heat.  It is cur rently issued 
for pract ice only.

4.5-inch H.E. $,$, T22 and Pract ice T46
General; These rockets have the heavier shell 

of the MSA2 and M9A2. Also, the  motor tube 
ia fu rth er  strengthened and the assembly of 
the fins slightly  changed. The igni ter is loaded 
in a tube attached to the trap , extending the 
length of the  propel lant charge. Its safe  tem
peratu re range:  -2 0° to +120° F.

3-5-inch A /T  T80 an d Prac tice T85
Over-all length, inches ............................ 26.3
Weight  of head, pounds...........................5.11 Figure 120. 3.5-inch A /T  Reckef T80
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65/35 Cyclotal cha rge , p oun ds...................1.82
Length  of motor, inches .............................15.6
Fuzing ..................................................T160E1

General:  This design  is mainly a larger  ty pe 
of  the  2.36-inch A /T  model, with  improvements . 
It  has th e shaped -eh arge explosive for pene
tra tio n. It  also has  a more efficient propellant 
and an all-ways-a?tion fuze. Perfo rmance tes ts 
ar e still bein g conducted. It  is the  larg est  of  the  
shoulder-fired rockets.

Propellan t: There a re 12 stick s of powder five 
inches long  and 0.375 inch in diameter ; tota l 
weight . 160 grams. The ign ite r is conventiona l.

4.5-inch H.E.-A.R. T83 and Practice T87
Over-all length, inches ............................ 75.88
Total weigh t, pou nds .................................... 98
Head l ength, inches ...................................16.68
Weight of charge, pou nds ..........................8.8
Range, y a rd s .............................................1,500
Fuzing ................................................. Mk 149

General: This is one of the  *'fixed-fin** type 
of  1.5-inch rockets, the  oth er  being the  S.A.P. 
round. It is a high-velocity  rocket, fired from 
th e zero-length launchers.

Head: The high-explosive head T2O02 is thin - 
walled and has an adap ter  and fuze-seat liner 
fo r the Nose Fuze Mk 149. An Auxilia ry Booster 
Aik 3 Mod 1 is shipped in th e fuze sea t, p rotected 
by a chipboard disc and a shipp ing plug.

.Motor: The T2000 motor is connected to the  
head by a steel coupling, thre aded internally . 
The motor tube is constric ted at the  rea r to 
form the  nozzle. Lug bands are  one but ton- 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 assem bly—four  flat fins 
mounted  radially  on a metal sleeve—is secured 
to the  nozzle by a thread ed retai ne r coupling.

Propell ant:  Twelve sing le-perforated  sticks 
of  powder havin g 7/1 6 inches  inside  diameter

and 1.22 inches  outside diam eter , 20.6 inches 
long, are  mounted in two bank s of six each on 
the  bars of  a  cage-like support.

Ign ite r: An electric squib  and 2 -f t ounces 
of black powder ar e assembled in a  plastic tube 
6-'5/i inches long and one inch in d iameter . This 
tube is suspended from the  end of the  proiwl-

Frgure  121. 43 -in eh  A.R. — H.E.  T63 (ab ove) ord 
S.A.P. 778 (be low )
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lan t in the  cen ter  of th e tube.  The  igni tion wires 
pass  to the rear  through a plas tic closing cap 
cemented in the  th ro at  o f the nozzle. They ter 
minate in a phone-type plug. About two fee t 
of ign iter cable are held in the flare of the 
nozzle by a fiber cap cemented in place.

Practice rou nd: The T87—T2003 head and 
T2000 m otor—is like  the T83 ex cept  fo r the  live 
fuze and explosives , for which ine rt sub sti tutes 
are  provided.

4.5-inch S.A .P. -A.R. T78 and Practice T86
Over-all leng th, inch es............................ 70.89
Total weight, pounds .................................... $8
Head length , inc hes ...................................15.0
Weight of charge,  pou nds .......................... 2.8
Range, y a rd s .............................................1.500
Fuz in g........................................................ T156

General:  Thia is ano the r “fixed-fin” 4.5-inch 
rocket. A high-veloci ty ai rc ra ft rocket, i t is  fired 
from the  zero-length launchers.

Head: This S.A.P. Head T2000 is of heavy- 
walled construction and threaded  a t the  base 
to receive th e motor tube.

Motor: This round uses the same motor and 
fin assembly as are found on the  T83 round. 
It also uses th e same propellant and igni ter.  The 
Pract ice Round T86, T20O1 Head, is ine rt fuzed 
and loaded.

4.5-inch H.E. S.S. TI60  and Practice T I6 I
Over-all length

Without fuze, inches ............................30.07
TNT cha rge , pounds.............................. ?. .6.0
F uzi ng ............................M81 or  M402 (V.T.)

General: Because of i ts  more efficient propel 
lant, thi s round is expected to be a more power
ful, longer-range rocket. Exce pt for  the  propel
lant. it is o f  convent ional Army design .

Propel lant: Seven cylindr ical powder sticks, 
13.5 inches long and 1.35 inche s in diam eter,  
furn ish th e power. The grid type  of suppor t 
is used ins tead of the convent ional tra p, and 
the ign ite r is housed aga ins t the motor wall.

Figure 122. 4.i-inz/i H.E. S.S. Rocket T160

inst ead  of  being placed in the  cente r. Safe  tem
perature limits for  th is round are from —20° 
F. to +120'5 F.

7.2-inch H.E. T24
See Navy 7.2-inch chemical wa rfa re rocket, 

p. 178.

7.2-inch D.R. T37 and T88
See Navy 7.2-inch demol ition rocket, p. 176.

8-inch D.R. T25
Over-all length , inc hes.............................60.25
Tota l weight, pounds ...................................137
Head leng th, inches .................................... 27.5
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F il le r.................... . . .  .TNT  or 50/50 Amatol
W eigh t o f filler, po un ds ................................... 58
Range, y a rd s ...............................................550
Fuze ............................................................ T20
Gen eral : This  round  is a modified 100-pound 

G.P.  bomb fastened to a 4.5-inch rocket motor.

Con struction: Suspensio n lugs  and base  plug 
are  removed from the standard 100-pound

bomb, and a motor adap ter  substi tuted for  the  
base plug. The  motor is the standard  type for 
the  4.5-inch Army folding-fin type  of rocket, 
modified to tak e th e special box-type fin. The 
fuze seat in the  bomb is modified to receive the 
Poin t Deton ating Fuze T20.

Launc her : The metal c rate in which the round 
is shipped serv es as an exj>endable launcher .

H.E. S.S. 2 1-cm T 36 and Pra ctice T45
Over-all length , inc hes........................... 48.86
Weight, po un ds ....................................... 91.75
Fuzi ng ............................................M61 (M81)

Gen eral : This  round  is a copy of the German 
rocket of the  same type. At  present,  per form
ance tests  are  being conducted by the Army 
Ordnance Departm ent.  It is of conventional 
struc tur e, with the art ille rv- typ e fuze.

Figure 123. 21-c m H.E. S.S. Roc iet T36
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NAVY ROCKETS

2.25- inch  Assemblies

Motor Hea d Velocity Approximate 
Tra jec tory of

2.2 5' Mk  10 o r 11 
2.2 5' Mk 12 o r 13 
2.25' Mk  10 or 11

2.2 5' Mk 1 or  3 (1.61b.) 
2.2 5' Mk 1 or  3 (1.61b.) 
2.25’ Mk  2 (8.6 lb.)

1150 ft ./sec .
810 ft ./sec.
810 ft. .'sec.

3.5'  Rock et (3 .25 ' Mo tor) 
5.0'  Rocket (3.25 ' M oto r) 
5. 0'  Roc ket  (3.25 ' M oto r)

CC «M C< 0« a « o o  I
C » K I »luC

•- » . W T . l t  M «rQ t . . I .  ..  . Ito

Figure 124. 2.25-inch A.R., Practice

2.25- inch A.R.  Practice 
General: The 2.25-inch sub-caliber rocket  fo r

aircra ft was developed for tra ining  purposes. 
Initia lly, two types were designed to approxi 
mate the  t raj ector y of the  3.5-inch and 5.0-inch 
rockets; however, only the  Motor Mk 11 and the 
Head Mk 3 Mod 2 will be used in future  train ing.

The Mk 1, a  California Ins titute  of Technol
ogy production, was issued until adopted and 
issued by Bureau of Ordnance as the Mk 3 
Mod 2. The Mk 2, a Califo rnia Ins titute  of Tech
nology production, was designed as  a slow sub
calibe r rocket. The complete assembly for the 
lat ter  is no longer available.
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The  2.25-inch Motors ML 10 and Mk 11 are 
sim ila r to each oth er,  as are the  2.25- indl 
Moto rs Mk 12 and Mk 1$. The  Motors Mk 10 
and Mk 11 differ from  the  Mk 12 and Mk 13 
in th a t the  d iam eter  o f the  nozzle on the  la tte r 
is sma ller and  the weight  of the  propellant of 
the Mk 10 and Mk 11 is 1.75 pounds, as com
pare d to the  weight of 1.12 pounds in the  Mk 
12 and Mk 13.

The external dimens ions of these rockets are  
the  same. Fo r recognition purposes, the  2.25-

inch motors Mk 10 and Mk 11 are  pain ted white 
with black fins, while t he Motors Mk 12 and Mk 
13 are  grey with black fins-

Motor Mk 11 and Head Mk 3 Mod 2: Over-all 
leng th of the rocket is 29 inches. Two button- 
type lugs a re provided on the  motor tube, spaced 
approximately  19 inches  apart . Four  fins a it  
welded to the  af te r end of the  motor tube. The 
propellant is a cylindrical gra in of ball istite 
■weighing approx imately l-%  pounds.

Figu re 125. 3.2 5-inch Target Rocket

3.25-inch Targets
General: As a ta rget  fo r an tia irc raft gunners, 

the  rocke t is  projected with  speeds a pproxim at
ing those of an air craf t. It  co nsist s of a rocket 
propulsive unit to which are  a ttached large  sta 
bilizing fins, for  maximum visibility. Rocket 
ta rg et s are  refe rred  to by thei r assembly num
ber  as indica ted in the  accompanying table. 
They all cons ist of a simple rocke t motor with 
th ree large fins prep ared  from wooden frames 
and light-we ight  fiber board.  The  fins arc  120 
degrees apart , each atta che d by two lugs.

The 3.25-inch Rocket Ta rgets  Mk 1 and Mk 
2 consist of a  mo tor 36 inches long, to which fins 
18 inches by 34 inche s are  atta ched. An elec
trical connection is made by a standa rd 110- 
volt plug. The 3.25-inch Ta rge t Rocket Mk 1 
is standard ized  at 425 m.p.h. and the  Mk 2 
at 300 m.p.h. On some models, a scre ame r is 
put over the  nose end.

The Mks 3 and 4 diffe r from Mks 1 and 2 
in th at  the  motor is heavier and the  fins are  
held on by thread ed stu ds instead  of lugs- 
The ballistics are  sim ila r; Mk 3 is like Mk 1. 
and Mk 4 is like Mk 2.
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3.2 5- inch T arget Asse mb lies

Mark Assembly
Number

Ini tial
Velocity
fm.p.h.)

Range Maximum
Elevation Motor Fin Flare

1 3.2 5' RT001 425 — — Mk 8 Mk 1 Flare

1 3.25' RT002 425 — — Mk 8 Mk 1 None

2 3.2 5' RT003 300 — M k9 Mk 1 Flare

2 3.2 5' RT004 300 — — Mk 9 Mk 1 None

3 3.25’ RT005 425 4500 1600 Mk 10 Mod 0 Mk 2 Mod 0 Mk 1 all 
Mods

3 3.2 5' RT006 425 5000 1750 Mk 10 Mod 0 Mk 2 Mod 0 None

4 3.25’ RT007 300 3100 950 Mk 11 ModO Mk 2 Mod 0 Mk 1 all 
Mods

4 3.2 5' RT008 300 3400 1050 Mk 11 ModO Mk 2 Mod 0 None

3.5-inch  Wind ow
Head Mk 10, Motor  Mk 12

Over-all length , inches  (app rox. )............. 45.1
Weig ht, pounds............................................. 32
Head length , inc hes.................................... 23.2
Head weight, pounds (loade d)................. 14.25
Motor length, i nches.......................................23
Motor diameter,  inches.............................. 3.25
Width of tail  fins, inc hes.............................9.2
Length of t ai l fins, inches .............................8.0
f u z e ...................................... Base Fuze Mk 134

Gen eral : The window rocket is designed to 
be fired from  Naval vessels equipped with  a 
modification of th e pre sen t shipboard launcher. 
The round ca rri es  a payload of paper-coated 
meta l foil str ips which are  sca tter ed in the  ai r 
by a delayed-ac tion charge. The payload is 
ejec ted a t an alt itu de  of 1,200 feet and range 
of 2,000 yards a t 40* elevation.

Desc ription: The window rocket cons ists of 
a 3.5-inch Rocket Head Mk 10 Mod 0, Mk 11 
Mod 0, o r 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 th e propell ant gra in Mk 
7 Mod 1, weighing  2.80 pounds.

The  rocke t head contain s a 3.5-inch rocke t- 
head load—Mk 2. Mk 3, Mk 4. Mk 5. o r Mk 8 
—which is housed in a  spli t s teel  ejection  liner. 
It has a closu re adapter  on the  af te r end, an 
ob tura tor cup for  seal ing the  fr on t end. and a 
solid wood ogive cap reta ined by th re e alum i
num rivets  in the  Mk 10, hollow stee l frict ion 
fit in the  Mk 14 and MTt 15. The closure ada pter, 
which is welded to the af te r end, car rie s a cop
per diaphragm  plate  with  a firing  pin, and also 
serv es as a chamber for  the  Cal. 32 blank  car
tridge which ign ites  th e fuze. The Fuze Mk 134 
cons ists of a plas tic case contain ing a length 
of Ens ign Bickford  fuse and a 20-g ram eje cto r 
charg e of black powder.
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Fitju /e 126. 3.6-tncti  Window Rocket

Rocket
Body Load

Length 
of Strips

Number 
of Strips

Mk 1 Mod 0 10’ 5,868
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 ' 5.868

Mk 5 Mod 0 1.87* 76.800
Mk 8 Mod 0 400 ft. 12 rolls

All str ips are 3/1 6 inches wide and 0.003 
inches  thick  except the Mk 8, which is •/> inch 
wide.

Opera tion : When th e rocke t is fired, gas  pres
sure blows o ut the  forw ard closure disc of the 
moto r and exe rts  force on the  d iaphragm  plate  
in the base of the  motor ada pter. The diap hrag m 
collapses, and the  firing pin is forced into the  
primer, firing the  blank car trid ge.  The flash

from the  car trid ge igni tes  the fuse, which burns 
for  15 seconds and then ignit es the  black-pow
der  ejection charg e. The firing of the ejecto r 
cha rge  forces off the  ogive cap and push es the 
load forw ard out of  th e head. The str ips are  
the n dispersed.

Rem arks : The Motors Mk 12 Mod 0 and Mk 
14 Mod 0 carry adj ust abl e 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 durin g shipp ing, 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 Flore
3.5-inch Head Mk 14 Mod 0

Overall leng th, inches  (app rox.) ...............47
Total  weight, pou nds .................................. 33-5
Head length, inc hes...................................... 23
Head weight, pou nds .................................. 16.5
Motor length, inches. .................................24.5'
Motor diameter,  inches .............................. 3.25
Fuze (Head Mk 1 4) ........... Base Fuze Mk 131
Fuze (Head Mk 1 5) ........... Base Fuze Mk 128
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General:  The 3.5-inch rocket flare was devel
oped for use from sur face ships,  par ticu larly 
motor torpedo boats . The il luminant candle pro
duces an ave rage of 800,000 eandle ,lower for 
approxim ately  twenty-nine  seconds. The rocket 
motor ca rri es  the  flare ou t 1,800 yards before 
ignition.

The  flare cons ists of the following m ajo r com
ponents : 3.25-inch Motor Mk 12 Mod 0, Mk 14 
Mod 0, or Mk 14 Mod 1; S.5-inch Head Mk 10 
Mod 0, Mk 14 Mod 0, or  Mk 15 Mod 0; and Body 
Load (Flar e)  Mk 7 Mod 0.

Head : All the  heads ar e inte rchangeable  and 
differ only in minor deta ils. The 3.5-inch Head 
Mk 10 Mod 0 has  a wooden nose piece held in 
place by thr ee  sh ear pins, while t he  Mk 14 Mod 
0 and Mk 15 Mod 0 have a sheet-m etal  nose piece 
press- fitted  in place. The Mk 15 Mod 0 is one 
inch longer tha n th e oth er  two.

The head cons ists of a 3.25-inch seamless  
steel tube  which incorpora tes a 3.5-inch diam 
ete r closu re ad ap ter  welded to  the af te r end. 
This  closure adap ter  car ries a copper diaphragm 
plate with a firing pin, and serves as a chamber 
for the  caliber  .32 blank car trid ge which ig
nites the fuze. The balance  of  the  head is ta ken 
up by the  candle and parachute from the  4-inch 
illum inat ing projectile , the  composition of the 
candle slig htly  changed to  increase  the candle- 
power in the shor ter  burn ing  time .

Ope ration: This rocke t is similar to the Win
dow rocket in operat ion.

SHIPPING

DIAPHRAGM 
FIR ING  PIN 

MOTOR

FUZE MKI34  
MOO O

CAL 32
CARTRIDGE

ILLU MINAN T
CANDLE

Motors: The thr ee  motors ar e similar  and 
interchangeable. The  principal dist inguish ing  
fea tur e of the  3.25-inch Motor Mk 14 Mod 1 is 
the  use of welded-on laun cher  lugs replacing the  
lug bands  employed on the ear lier  models. The 
motor hou sing  is a  3.25-inch seamless s teel tube  
contain ing a forward closure disc, Ign iter Mk 
11 Mod 0, Tubul ar Bal list ite Grain  Mk 7 Mod I 
(2.8 pounds), steel grid , welded nozzle, and 
pigtail . Four tail fins, thre e inches by eight 
inches, ar e mounted on a  sleeve fixed to the af te r 
end. A th rea d pro tec tor  on th e forward end and 
shipp ing cover taped on the  af te r end protect  
the  motor in ship men t. The  3.25-inch Motor 
Mk 12 Mod 0 does not have a shipping  cover 
on the  af te r end.

Figure 126A. 3.5-inefe Roefcef Ftare

TU BE

PARACHUTE  
AND SHROUDS 

CLOSING 

NOSE
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3.5 -incii and 5 .0- inch A .R. with 3.25- inch Motors—Assemblies

Head
Head

Weight
fpoundx)

Filling
Weight
(pounds)

Head
Length
(inches)

Total
Weight

(pounds)

Total
Length

(inches)
Fazing

3 .5 ' Mks 1. 2 30.0 None 9.7 53.8 54.7 None
3.5 ' Mks 3. 5 19.9 2.2 13.8 53.7 58.9 Mk 148. Mk 149
3.5 ' Mk 4 20.2 1.0 13.4 53.9 58.5 Mk 146

3. 5'  Mk 6 20.0 9.4 21.2 53.8 63.0 Mk 155
3 .5 'Mk 9 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
5. 0'  Mk 1 46.5 8.6 19.7 80.3 61.8 Mk  148. M k 149. Mk 146.

Mk 157. Mk 165

Motor: AU heads U9e Hie 3.25-inch Motor Mk 7.
Itockct Length: 46 inches; Rocket W'cighl: 33.8  pounds

Figure J27. 3.5-inch A.R. (Head Mh 6)
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3.5-inch and 5.0-inch A.R. with 3.25-inch 
Motors

Gen era li The  3.5-inch rockets were  designed 
to be used again st sma ller targets , such as sub
mar ines  and tanks, fo r  larger ta rg et s, th e 5.0- 
inch rocke t was developed from the  5-inch an ti
ai rc ra ft shell. The 3.5-inch Solid Head Mk 8 
and th e 3.5-inch F-S. and P.W.P. Smoke-Filled 
Heads Mk 6 ar e the only ones now’ being issued. 
The 3.5-inch H.E. heads  were replaced by the 
5.0-inch head s. The  form er were never issued, 
because  of the small load of TNT carr ied,  as 
compared to the  5.0-inch heads .

Heads

3.5-inch Mks 1 and 2:  The head is of solid 
steel and con tain s no high explosive or fuze. 
The shape of the round gives a relatively long 
und erw ater trav el a t shallow depth-of -ent ry an
gles (abo ut 20 deg ree s),  and it is used as a 
semi-armor-piercing project ile again st subm a
rines or tanks.  The  Mk 1 was the  California  
Insti tu te  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 adap ter  in the nose 
to take the  Fuze  Mk 149. With  a second adap ter,  
the  diameter  is reduced to 1.5 inches  to take 
the  Fuze Mk 148. These  rounds were no t issued 
and were replaced by the  5.0-inch head s, which 
conta in a grea ter load o f h igh explosive.

3.5-inch Mk 4: The head has a semi-a rmor- 
piercing nose and is filled wi th TNT. T his round 
was no t issued , because of the  small load of 
high explosive, and was replaced by t he 5.0-inch 
heads.

3.5-inch Mks 6 and 9 : The head is filled with  
F.S. or P.W.P. smoke . The Mk 9. the initial 
Cali forn ia Insti tu te  of Technology production, 
was no t issued. The Bureau of Ordnance, in 
adopting th is head,  increased the  leng th 1-1/2 
inches and issued th e 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 b et te r u nderw ate r travel, 
and replaces the 3.5-inch Head Mk 2.

Figure 128. 3.S-ii>ch A.R. (H eo d Mk 8)
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5. 0- in ch  Mk 1 Mod 0 : T he head  is  fille d w ith 
T N T  a nd  w eig hs 46 .5 pounds w hen fi tt ed  w ith  a  
F u z e  Mk 14 3.  Th e sam e  a d a p te r  ri n g s  a re  us ed  
a s  on th e  8. 5- in ch  H ea d Mk 5. T he hea d is 
is su ed  w it h  a  no se  pl ug . T he no se  fu ze  m ust  
a lw ay s  be  as se m ble d  in  th e  head  bef ore  fir ing.  
F ir e  w ith  th e  fu ze  on  " sa fe ” if  de lay is  de si re d.  
T h e  he ad  is  sh ip pe d w ith  th e  bas e fu ze  se al ed  
in  plac e.  T h is  b as e fu ze m u s t no t be  re m ov ed .

5. 0- in ch  Mk 1 .Mod 1 : T h is  head  d if fe rs  fr om  
th e  5.0- inch  Hea d Mk  1 Mod 0  on ly  in th a t  th e  
nose  is  es pe ci al ly  cav it a te d  to  ta k e  th e  Fu ze  
Mk 172 M od  0,  whi ch  is  La rge r th a n  th e  Mk  119 
o r o th e r  no se  fu ze s an d  th e re fo re  is  n o t in te r 
changeab le  w it h  th em .

M otor

T h e  3.25 -in ch  M oto r Mk  7 is  us ed  w it h  th e  
3.5-  an d 5. 0- in ch  h e a d s  desc ri bed  ab ov e.  A t th e  
fo rw ard  end  o f th e  m o to r a re  a bl ac k- po w de r

ig n it e r an d an  e le c tr ic  sq uib . Tw o el ec tr ic  le ad s 
ex te nd  th ro u g h  th e  m o to r a n d  ou t th e  a f te r  e nd 
to  a  ca bl e and  p lu g  co nnec tion.  A t th e  a f te r  
en d o f th e  m oto r,  th e re  a re  a  no zz le  an d a b ag  
o f si lica  ge l w hi ch  a c ts  a s  a d e h y d ra ti n g  ag en t 
in keep in g  m o is tu re  fr om  th e  b a ll is ti te  g ra in . 
T h e  g ra in  us ed  in  th e  cru c if o rm  ty p e  w it h  
in h ib it o rs , 33 in ch es  lo ng . 2.75  in ch es  in  d ia m 
e te r . and  w ei ghi ng  8.5  po un ds .

T h e  ta il  consi st s o f fo u r sh ee t- m eta l fins  s e t 
90 ° a p a r t an d w el de d to  a  c en tr a l cy linder . The 
ta il  is  sl ip pe d o v er th e  a f te r  en d o f th e  m o to r 
an d is  se cure d  by  a  ta il  lo ck in g ri ng , w hi ch  
sc re w s on .

R em ark s : T h e  3. 5- in ch  (H .E . and  E. S. ) have 
a m ax im um  ve lo ci ty  o f 1,2 00 ft ./ se c . ex cl us iv e 
o f pl an e sp ee d,  as com par ed  to  80 0 f t. /s e c . fo r  
th e  5. 0- in ch  H.E .

T h e  3. 5- in ch  H ea ds Mk  11,  in ce ndia ry , and  
Mk  12, gas,  w er e n ev er load ed .
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4.5- inch B.R.
With Head Mk 3

Over-all length , in ches................................ 30.0
Total weigh t, poun ds.................................. 28.7
Head length, inc hes.................................... 13.0
Head weight, pounds...................................19.9
Wall thickness, i nc h.................................... 0.25
Motor length,  inches .................................. 15.5
Motor diam eter,  inches .............................. 2.25
Range, y a rd s .................................. 1,000-1,100
TXT charg e, pounds.................................... 5.5
Fuz es ..................................Mk 137 or  Mk 145

4.5-inch B.R. Assemblies

Head Filler Fuze

Mk  3 TN T Mk 137
Mk 5 F.S., W .P . Mk 137

Mk 154 Mod 3

Mk 7* F.S.,  W .P . Mk 137
Mk 154 Mod 3

Mk  3 TN T Mk 145

Mk  10 P.W.P. Mk 154 Mod 3
Mk  11 TN T Mk 137

"Head Mk 7 makes over-all  len gth  of  37.0 inches.

General:  The 4.5-inch bar rag e rocket  is a ligh t 
demolition rocket intended for  launching from 
landing boats , from amphibious t rucks, or  from 
portable la unch ers of one o r more rai ls.

Head:  The head and motor are coupled by 
mean s of a threaded  ada pter, and the  fuze 
scre ws into the nose of  the  head. The head is 
cylindr ical, the forward and hemispherical and 
the  rear  end reduced. About 6.5 pounds of  high 
explosive can be loaded throug h a 2%,-inch 
hole in the  rear, which is sealed lat er with a 
mo tor  ada pte r. The fuze liner, in the  nose of 
the  head, contains a booster  charge of granu lar  
TNT.

Tall assembly : Two circular  shrouds, the  
same diameter  as  th e body, are attached to sup 
port in g fins at  th e r ea r of  th e motor. Two wires 
bro ught out  through the powder grain and the

nozzle connect  to th e two sh rouds. T he forward 
shroud is insula ted from  t he  res t of the  rocke t 
to prev ent a shor t c ircu it to the  after  grounded 
shroud.

Propell ant:  The  prope llant cons ists of a  sin
gle cylindrical grain  of ball istite 11 inches long, 
with  a  1.7-inch o ute r diam eter .

5.0- inch A.R.  wi th 5-inch  mo tor
Over-all leng th, inc hes.................................. 69
Tota l weight, po un ds .................................. 140
Diam eter of head,  inc hes.................   5.0
Length of head, inc hes.............................. 20.3
Weight of head, pounds...............................52
Motor length, inches .................................. 51.4
Motor diameter,  inc hes................................ 5.0
Velocity, ft. /se c......................................... 1,350
Fuzes: Mk 5 Mod 0 and Mk 6 Mod 0 

Nose Fuze Mk 148 
Nose Fuz eMk 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  
TXT and is equipped with  a base fuze  and  a 
nose plug. When thus used, the  head will have 
the penetra tion  and fragmentatio n cha rac ter 
istics  a t comparable  velocit ies of  the 5"/ 38  A.A. 
Common project ile, 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 att em pt shall be made 
to remove the base fuze  from the  head prior 
to the firing. A metal cup-shaped  thread  pro
tector covers the  ext ern al thread s on the  base 
of the  head and on t he  base  fuze.

The Mk 6 Mod 1 is s imi lar to the  Mk 6 Mod 
0. w ith a gas seal added to the  bomb-fuze seat. 
The 5.0-inch Body Mk 5 Mod 0 is the  init ial Cali 
fornia  Insti tu te of Technology production, which 
was adopted by Bureau of Ordnance as  the  Mk 6 
Mod 0. The two bodies are  identical.

The 5.0-inch Aircraft  Common Mk 2 Mod 1 
is a new head designed to achieve grea ter  pene
trat ion . This penetra tion  is expected to be two
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Figure 132. S&-incb A.R. *iih SA-inch Motor

to thr ee  inches  o f homogeneous arm or plate at  
launching speeds of  1,500 feet  per second. The 
head has  a tota l weight of 18.1 pounds, is 14 
inches long, and contains a filler of 2.66 pounds 
of Explosive “ l>.” The nose is h eavy  and solid. 
A base fuze (the Mk 166 Mod 0) will be shipped 
installed . Thi s head will fit any of the 5.0-inch 
motors.

The Head Mk 2 Mod 2 has no a dapte r and has 
Acme th re ad s; otherwise i t i s the same.

Motor: The  5.0-inch Motor Mk 2 Mod 0 con
sis ts of a seamless steel  tube with internal 
thread s on both ends. Into  the  rear  end is 
screwed the nozzle plate  having eight nozzles 
arra nged in a  circle, and a  cen tral blow-out noz
zle. The cen tral  nozzle is closed by a disc of 
0.024-inch thic k copper, insu lated aga inst the  
heat of the  motor by asbestos nnd hard fib er  
plugs. The thickness of the  disc  is such th at  it 
shears and blows out at a pressure of ap prox i
mately  2,400 pounds per squa re inch, which is 
the  normal maximum motor p ressure when the  
propellant g rain is at  a tem per atu re of 100° F. 
If the pre ssu re rises above thi s, the  disc and 
plug a re ejec ted; t hi s increases the  usable tem

per atu re range of the  rocket by abo ut 40° F.
Seven of the  eight nozzles are  sealed indi

vidually by a ligh t steel cup and sealing com
pound. The eigh th nozzle accommodates the  
electric  connec tor cable, which is crimped into 
the  steel nozzle closure. In shipm ent, a dome
shaped stee l shipp ing cap fits into the  sleeve 
of the  fin assembly, acting as an auxil iary seal 
and at the  same  time  serving to enclose and pro
tec t the  electrical pigtail  in sh ipment.

Lug s for  att achin g the  fins are  mounted  on
the  nozzle end of the  motor. The fins ar e shipped 
with  th e motor  and arc  atta che d when the  round 
is assembled. The fins are  held in place by 
spring- loaded  latches with in the  fin itself. The 
fin lugs and rear  suspension lugs are  welded 
to th e ban ds of the fin assembly, which is slipped 
on over  the  nozzle end of the  moto r. The front 
lug band is strapped to the  motor. The motor  
is shipped  with lug attachm ents on the  motor  
tube fo r use with  Ai rcr aft  Launcher Mk 5 Mod 
1. An ex tra  rail- type  lug is provided in the 
shipp ing box to adapt the  rocket for  use on 
the  Aircraft  Launcher  Mk 4.

The fro nt  end of the  motor is scaled by a 
stee l diaphragm equipped with a blow-out disc
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in the  cen ter  to allow easy p assage of  th e m otor 
gases to the  pressure-arming fuze in the  base 
of  the body. In shipm ent, a cylindrical metal 
thread  protector extends into the motor the  
sam e depth  as the  body an d sea ts on a felt  rim 
glued to the dia phragm seal.

The prope llant is a grain  of crucifo rm bal
li s ti c  weighing 24 pounds. The grain  is in
hibi ted on the  outer web surface  and is sup- 
iwrted by a  spacer and a steel grid  a t the  nozzle 
end. The propellant is ignited by a  metal case 
ign ite r containin g 35 gram s of black powder.

The 5.0-inch Motor Mk 2 Mod 1 was never 
produced. The Mk 2 Mod 2 differs in th at  the  
tai l fins ar e welded to a sleeve which sl ips over 
th e base of  the  tub e and is clamped in place. 
Th e fin assembly is com plete and separa te from 
th e  motor. The rea r suspension lug for  use with  
th e Launcher  Mk 5 Mod 1 is on an independent 
band. The Mk 2 Mod 3, which will supersede

the  Mods 0 and 2, is  sim ilar t o t he  Mod 2, except  
th at  the  nozzle rin g is of sligh tly diffe rent 
const ruction.

The  5.0-inch Rocket Motor Mk 1 Mod 0, Cali
forn ia Insti tu te of Technology product ion, is 
the  pro totype of the Mk 2 Mod 0, Bureau of Ord
nance issue. The two motors vary only in th at  
the  suspension lugs on the  form er are welded 
directly  to the  rocket motor.

5-inch S.S.S.R.

General;  The General-Purpose and Common 
rounds are particularly adap ted for repelling PT- 
boat at tacks at  ranges less than  11,000 yards. The 
High-Capacity rockets are suitable for barrages 
at 1.250 to 5.000 yards. These rockets must be used 
in the specially designed Launchers Mk 50 Mods 0 
and 1 and Mk 5L Mods 0 and I ; 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.(l,250yds.)

Head ........... .5.0 ' M k 7 5.0 ' Mk 8 5.0'  Mk 10 5.0 ' Mk 12 5.0'  Mk 13
All Mods . . . . . All Mods . . . . All Mods .. . All Mods All Mods

Mo tor ............... .5 .0 'Mk 3 5.0’ Mk 3 5.0'  Mk 4 5.0 ' Mk 5 5.0 ' M k 6
All Mods . . . . All Mods All Mods . . . Mod 1 ModO

Propellant grain .Mk 21 M od O... Mk 21 ModO .Mk 22 ModO Mk 24 ModO Mk 25 Mod 0
Ig n it e r............. Mk 17 Mo dO.. . Mk 17 Mod 0 Mk 18 Mod 0 .Mk 20 ModO Mk 20 Mod 0
Motor length .22.5 ' ........... 22.5' 15.28' ....... 10.50'............... 8.845'
Over-al l length 31.5' 28.8'  ....... 32.2' 32.2'  . 32.2'
Hea d we ight ... .20 lb................... 20 lb................. ,24 .61 b. .......... 31.4 lb.............. .34.35 lb.
Filler T N T .................. Explosive *D " TNT TN T TNT

Weight . . . . 1.751b................ 1.681b............ .9.6 lb.............. 12.4 lb.............. 13.6 lb.
Total  weight 
Fuzes:

.49.1 lb................ .50.8 lb............ .50.2 lb ............ • •-----

Nose . . . . Mk 100 Mod 0 None .Mk 30 Mod 3 
or Mk 173

Mk 30 Mod 3 
. orM k 17 3. .. .

Mk 30 Mod 3 
or Mk 173

Bas e............. .None.................. Mk 31 Mod 0 None .N o n e .............. None
Aux. Det. Mk 44 Mod 2. None Mk 44 Mod 1 .Mk 44 Mods 1 

and 2
Mk 44 Mods 1 

and  2
Range ............. .11.000 yd ........... .11.000 yd. .. 5,250 yd......... 2,500 yd. 1,250 yd.
Velocity 1.530 ft./'sec. . 1.600 ft.-sec. . 830 ft. sec.. 475 ft., sec. 340 ft./ sec.

Heads
5.0-inch Head Mk 7—General-Pu rpose: This  

head is thre aded externally a t the  af te r end

to accommodate the motor. It is thre aded in
ternally  at  the  forw ard  end to accommodate 
the  fuze  ada pte r for  Rocket Fuze Mk 100 and
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Figure 133. S.O-inch S.S.S.ft. (H ea d Mk 7 Mod 1)

Mo ds.  T wo sp an n er ho le s a re  lo ca te d in  t h e  a f te r  
en d of  th e  head  sp ac ed  180 ’  a p a r t  to  fa c il i
ta te  ass em bly . T he fu ze  a d a p te r is  in te rn al ly  
th re ad ed  fo r  A u x il ia ry  D eto nato r Fuz e Mk 44 
Mod 2.  T h e  Nos e Fuze Mk 100, al l Mods, is 
sc re w ed  in  o ver th e  A uxil ia ry  D e to n ati n g  F uz es . 
(T he  fu ze  a d a p te r an d an  A uxil ia ry  D eto nato r 
Mk  14 M od 2 a re  s h ip ped  in st al le d  in th e  he ad .)

5.0- inch  Hea d Mk 8  a nd  M ods — C om m on: T h is  
hea d  is  in te rn a ll y  th re ad ed  a t  th e  a f te r  en d to  
ta k e  B as e Fuze Mk 31 . I t  h as  t w o sp an n e r ho le s 
180°  a p a r t to  fa c il it a te  as se m bly  opera ti ons.

5.0- in ch  H ea d Mk 10 an d Mo ds— H ig h Ca 
p a c it y : T he no se  o f th is  hea d  is  in te rn all y  
th re ad ed  to  fit  N os e Fuze Mk  30 Mo d 3  an d  a  
fu ze  a d ap te r.  I t  h a s  tw o  sp an n e r hole s 180*  
a p a r t n ear th e  bas e en d  to  fa c il it a te  as se m bl y 
oper at io ns.  T h e  fu ze  a d ap te r is  in te rn a ll y  
th re ad ed  to  ho ld  A ux il ia ry  D eto nato r Mk 44 
Mod 1, and  th e  Nos e FU2C Mk  30  Mod 3  fi ts  
over th e  aux il ia ry  deto nat or.

5.0- inch  Hea d Mk  12 an d Mo ds— H ig h Ca
p a c it y : T h e  5. 0- in ch  H ea d Mk 12 an d  M od s is 
3.12 5 in ch es  lo nger th a n  th e  5 "  Mk  10 he ad  
use d in  th e  5, 00 0-y ar d ro un d.  I t c a rri e s  abou t

2.8  p oun ds m or e TN T t h an  t h e  H ea d Mk  10.
5 .0 -i n c h  H ead  M k 13  a n d  M od s— H ig h C a

p a c it y : T he  5.0- inch  H ea d Mk  13 an d Mods is  
4.78  in ch es  lo nge r th a n  th e  5.0- in ch  Hea d Mk  
10.  I t  a lso c a rr ie s  a b o u t fo u r pounds m or e TN T.

M otors

5.0- in ch  M ot or  Mk  3 an d  M od s:  T he m oto r 
tu be  is  a  se am le ss  s te e l tu b e  w ith  in te rn a l 
th re a d s  a t  b ot h e nd s.  I t  is  m ac hin ed  w it h  a  b ou r-  
re lc t r in g  a t  ea ch  en d. T he f ro n t cl osu re  is  a 
st ee l di sc  p re ss ed  in  po si tion  n e a r  th e  fr o n t 
en d o f th e  m oto r tu be . I t se a ls  th e  f ro n t en d 
from  m ois tu re , d ir t,  e tc ., an d  re ta in s  th e  i g n it e r 
an d p ro pe ll an t g ra in  in plac e.  A th in  fe lt  pa d 
cu sh io ns  an y con ta c t bet w ee n th e  f ro n t cl os ur e 
an d  th e  ig n it e r.  T he  Ig n it e r Mk  17 Mod 0 co n
s is ts  o f a fl at  ti n  ca se  co n ta in in g  35 g ra m s of  
bl ac k po w der  an d an  el ec tr ic  sq ui b.  A fe lt  di sc  
on e in ch  th ic k  p ro te c ts  th e  g ra in  fr om  ac ci 
den ta l sh oc k.  I t  h as  an  ecc en tr ic al ly  pl ac ed  ho le  
whi ch  house s an d fo rm s a  sn u g  fi t fo r th e  ig 
n it e r ca se . T he  pro pel la nt is  an  in h ib it ed , c ru c i
fo rm  g ra in  w ei ghin g a ppro x im ate ly  te n  po un ds . 
T he no zz le  p la te  a ss em bly  co n si s ts  o f e ig h t no z
zles  and  a g ri d  m ount ed  on  a  nozz le pl at e.  The  
cy lindr ic al  T-s ha pe d st ee l g ri d  is  pre ss ed  in to
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place and peened in position in a c en ter  hole in 
the nozzle plate . It  ac ts as a spac er between  
the  g rain  and the  nozzle plate,  cr eating a  cham
ber which equalizes th e pre ssu re to  all nozzles 
during burnin g. The nozzles are p ress fitted into 
the  plate  and are canted 12° to give a clock
wise rotatio n. The  nozzle-plate rin g assembly 
consist s o f a  nozzle-plate ring  and  th e insula ted 
contact  ring . The  con tact rin g is a stee l band 
around the nozzle-pla te ring  and is insulated 
from it.  The plate  r ing  and con tac t r ing  a re the  
two terminal s of the  ignited elect rical  circuit. 
The  rings are  shor t circu ited by a band. The 
sho rt-c ircu iting band must be removed when 
prepar ing  th e ro cke t for  firing. T he re ar  closure 
is a th in  alum inum cup cemented in place in the 
af te r end o f the  motor, and blows ou t a fter  the 
motor pre ssu re builds up.

5.0-inch Motor Mk 4 and Mods: The  5.0-inch 
Rocket Motor Mk 4 is simi lar to  th e Mk 3 dis
cussed above, except th at  the  motor tube is 
seven inche s s ho rte r tha n the  Motor Mk 3. The 
Ign iter  Mk 18 with  shor ter  leads is used. Pro
pellan t Gra in Mk 22 Mod 0, sho rte r and weigh
ing approximately  5.5 pounds, is used. The 
nozzle in the nozzle-plate assembly  has a  smaller 
th roat  dia meter.

5.0-inch Motor Mk 5 Mod 1: The Mk 5 Mod 1 
is similar to the  Mk 4, except th at  it is 3.125 
inches sh or ter and the nozzle plate has fou r in
stead of eig ht nozzles. This  sho rte r motor gives

a range of 2,500 yar ds and a maximum velocity 
of 475 ft. /se c.,  which is suit able for barrage 
purposes.

5.0-inch Motor Mk 5 Mod 0:  The  Mk 6 Mod 0 is 
also sim ilar  to the  Mk 1 and Mods, except  that  
it is 4.78 inches  shor ter  and the nozzle plate 
has only four  nozzles. Th e can t o f these nozzles 
has been increased to insure  sta ble  fl ight of the 
round a t slower  velocities. This shor ter  motor 
gives a ran ge of 1,250 yards  and  a maximum 
velocity of 3-10 ft. /se c.,  which is suitable for 
bar rage purposes.

7.2-inch H.E. "Mouse Trap" and 2.5-inch
Prac tic e

Over-all l en gt h, in ch es ................................88.6
Head leng th, inches .....................................19.0
Head weight, pounds ...................................17.9
Fill er weigh t (TN T), pounds..................... 81.0
Wall thickness, inc h.....................................0.2
Motor leng th, inches ...................................15.9
Motor diameter, inches .............................. 2.25
Motor weigh t, pounds .................................. 8.1
Tail width, inches ........................................ 7.0
Tota l weight, pounds.................................... 65

Gen era l: Tins rocket  was designed for  use by 
patrol vessels again st submar ines . The  most 
common installa tion  cons ists of two four-rail 
laun ch er s Mk 20, with a fixed elevation of 48°, 
moun ted on the  fore deck with firin g controlled 
from the  bridge.
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Complete Rounds

Assembly No. Head Filling Grain Fuze

7.2'  H.E. 203 7.2’ Mk 4 TN T Mk 3 Mk 131—Mk 156
(Obsolete)

7.2'  H.E. 211 7.2’ Mk 5 TPX Mk 3 Mk 131—Mk 156

7.2'  H.E. 212 7.2'  Mk 5 TPX M k3 Mk 140—Mk 156
7.2'  H.E. 213 7.2'  Mk 5 TN T Mk 10 Mk 131—Mk 156

7.2'  H.E. 216 7.2 ' Mk 5 TNT Mk 10 Mk 140—Mk 156
7.2'  H.E. 217 7.2 ' Mk 4 TNT Mk 3 Mk 140—Mk 156

In addition to  the service rounds, the re  arc  the Mks 106 and 109 filled with 
plas ter fo r ta rg et  practice, and th e Mks 206 and 209 filled with  pla ste r 
for  drill.

Head: The projectile  c ons ists of a flat-nosed 
hea d with a conical tail fa iring  and parallel 
sides. The ada pte r and fuze  thread  into the  
nose , and the  motor unit thr eads  into the  base.

.Motor: T he Motor Unit Mk 3 contains a long 
sing le pellet of smokeless powder which, when 
ign ited  by a black-powder primer fired by an 
elec tric squib,  burns a t a pressure of 1.000 to 
2,500 pounds per squ are  inch. The gase s are  
forced ou t af t thro ugh  the  nozzle in the rear  
end  of the  motor  tube. The burn ing continues 
fo r 0.2 to 0.7 second, during which time  the  
miss ile trav els  abou t 30 feet. At thi s point, 
propulsion  ceases and the  projectile  is free in 
flight. This pro jector charge is intended for use 
on the  7.2-inch Rocket L aunchers Mk 20, Mk 21, 
or Mk 22.

Tai l: A s teel  t ube  attach ed to the  head by a 
threaded  joi nt has fins wi th two circular  drums 
attached to the  af te r end. The vanes have a 
10-degree  tw ist  to give  a slow rota tion  and pre
vent ruddering . The two vane -support drums 
also  act as contact rings,  the  wiring from the  
electr ic squib  pass ing from  the  prim er af t to 
the two ring s which serve as firing contacts.

Rem arks: 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 m inia ture of the r egular rocket and is 
used in pract ice. The  motor contains a single  
tub ula r powder g rain, an  ignite r, and lead wifes. 
The tail fins, supported by a shroud, are  o ffset  
five degrees to imp art some rota tion  to the 
round, to improve under water  travel. The Head 
Mk 1 has  a cavi ty fo r a shot-gun she ll; 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 leng th, inc hes.................................. 35
Motor diameter,  i nch es.................    2.25
C-2  explosive, po und s.................................... 33
Loaded weight, p oun ds...................................60
Maximum range, yar ds.  .............................275
M ot or ....................................... 2.25-inch Mk 3
Fuze

Head Mk 5 ........ Nose—-Mk 152 o r Mk 141
Head Mk 1 0 .. . .Ba se—Mk 116 
Head Mk 10-1. .Ba se—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 
ant i-tank obstacles. The 7.2-inch D.R. was pro
jected from a multiple-rail armored launcher
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Figure 136. 7.2-inch D.R. (H ee d Mk 5)

- O J l l I

Figure 137. 7.2-inch D.R. (H ea d Mk 10)
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mounted  on the tu rr et  of the  Tank  M4. It  was 
fired at point-blank range and proved effective 
again st concrete obstacles a t rang es of 100 
to 150 feet.

Descr iption:  The rocke t has  a  th in steel head 
to give  the  maximum blas t effect. The propel
lant  is th e single u npe rfor ated cruciform  Grain 
Mk 10. The body can be fitted with any one o f 
a number of  rocket moto rs to give velocities 
fro m 175 to 400 ft. /se c. The mean  lat eral  devia 
tio n is 10 mils  from a  90-inch launcher.

Th e Base Fuzes Mk 146 and  Mk 161 Mod 0 
are armed dur ing  flig ht by th e pressure of the 
ga s evolved from the  b urn ing  propellant actin g 
on the diaphragm. The  Head Mk 10 Mod 1 is 
th e Head Mk 10, slig htly  alte red to accommo
da te  the new moto r adapter  of the  Base Fuze 
Mk 161 Mod 0.

Remarks : The Army des ignates the Head 
Mk 10 or Mk 10 Mod 1 as the T37.

A smoke-filled round used by the  Army is 
th e same size, and has  the  d esignatio n of T88. 
It  is nose-fuzed with ei ther  the  Fuze Mk 152 
or  th e Fuze Mk 141.

The  Head Mk 5 may take eit he r the  Booster 
Mk 1 or the Booster Mk 2; the  Head Mk 10. 
only the  Booster Mk 1.

The  Heads Mk 5 ar e loaded with TN T; the  
Heads Mk 10 may also take a TNT  load.

7.2- inch  C.W .R .-N. and M25, M27, and T24
Motor Mk 5 and Head Mk 7

Over-all length, inches .............................. 48.1
Head width , inches..................................... 7.2
Head leng th, inches .................................. 18.75
Motor length, inc hes.................................. 29.0
Propellant (b al li st it e) ................Grain Mk 11
Fi lle r............ Any chemical filler wi th specific

gra vity over 1.2.
Fille r (F .S.),  p ounds...................................19.7
Total weight , pounds.................................. 53.2
Range, y a rd s ............................................ 3,500
Fuzi ng .......... Nose: Mk 147 or Mk 147 Mod 1

Gen eral: This rocket Is fired from a 24-rail 
demountable, variab le-elevation launcher  car
ried in a 21/fc‘ton truck.  The salvo is fired in

2>4 seconds, and the  lau ncher can  be reloaded in 
11.« minutes.

These rockets of  Navy design are  u nder pro
duction by the Army. The only esse ntia l dif 
feren ce between the rockets as  used by the  
Army  and the  Navy is in the propellant.

Head: The con tain er is a bulb-shaped steel 
tub e open at  both ends. The adap ter  fit s inside 
the  flange on the  forward end o f the container 
and is brazed the reto. The wide forw ard end 
of  the adap ter  is inte rnally thre aded to sea t 
the  fuze. The bu rs ter tube, made of steel, fits 
inside  the  adapter  and extend s downward into 
the  container. The tube and adapter  are  held 
tog eth er by a pre ss fit and sealed with white- 
lead paste. The rear  end of the  tube is closed.

Motor: The motor is a steel tube, with the  
forw ard end externally  thre aded to screw  into 
the  connector  of  the  head. The nozzle is slipped 
down throug h the  open end of the  m otor  body, 
and the end is welded to the inner edge of the 
motor-body rim.

Tail: The tail assembly has  fou r tail vanes 
spot-welded in pai rs to t he  motor tube  and spot - 
welded to the  rear  sh roud . The forward shroud  
is ri veted to th e vanes  but insulated from  them. 
Four large fins are welded to the  motor  tube, 
pa ss  over  the  forw ard shroud, and are  welded 
to t he  re ar  shroud. The lead wires a re connected 
to the  two shrouds which serve as contac ts.

Prop ellant: As produced for  the  Navy, the 
projiel lant consi sts of a single grain of solvent
less extruded ball istite with an outer  diameter  
of 2.5 inches and an inner diam eter  of  1.0 inch. 
Thi s is the  Grain  Mk 11.

In the Army  Chemical Rocket M25, the  pro
pellan t cons ists of four  sticks o f ballis tite,  with  
a one-inch axial hole, placed end to end with 
sep ara ting wash ers between the  sticks.  The  
sticks are  t hree-ridged, and each has  e igh t se ts 
of  holes radial ly through it. The over-all length 
of the  sti cks  is 20.5 inches.

Rem arks : The Army Rocket M27 is str uc 
turally  the  same as th e Navy rocket, bu t is 
filled with C/K  gas. Its  tota l weight is 51.8 
pounds.
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figu ro 138. 7.2-inch and M2S end M27

A head s im ila r to  the Mk 7 but loaded with 
22 pounds of TN T and equipped wi th  a booster 
instead o f a burster tube is known as the  Mk 9. 
I t  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 
game launchers as the C.W.FL-N.

When the Head Mk 9 is fuzed wi th the Fuze 
Mk 147, i t  is known as the Round T24. Its  to tal 
weight is <51.8 pounds.
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Figure 139. 11.75-inch A.R. "Tiny Tim"

I 1.75-inch A.R. "Tiny Tim"
Over-all leng th, inches ............................. 123.0
Tota l w eight, pounds .................................1,253
Head length , inc hes ....................................... 17
Head weight, pounds .................................. 600
Motor length , inc hes .................................. 82.4
TNT filling, pounds ................................. 152.5
Fuzes

Mk 1 Mod 0 ............................Mk 15 7M od i
Mk 1 Mod 1............................ Mk 157 Mod 2
Mk 2 Mod 0 ............................ Mk 157 Mod 2

Mk 163 Mod 0 
Mk 162 Mod 0

Heads: T he  Mk 1 Mod 0 consist s of a  stan dard 
500-lb. S.A.P. Bomb AN-M58A1 modified for  
th is  par ticula r use. The  changes include the  
removal  of th e suspension  lugs, an increase  in 
the  number of thr eads  securing the  base  plate, 
the use of a new base plug to tak e th e Fuze 
Mk 157 Mod 1, and the use of  an  ada pte r ring 
welded arou nd the  af te r end as a means  for  
att achin g th e rocket motor. The motor gases

are sealed from th e high explosive in th e body 
by co ating the  thr eads  of the  base  plate with  a 
luting compound, and also by a  gask et under th e 
fus e body flange.

The Mk 1 Mod 1 is simi lar  to the  Mk 1 Mod 0, 
except th at  a proj ecti le-type  gas seal is added 
around  the head o f the  Fuze Mk 157 Mod 2.

The Mk 2 Mod 0 was  developed from the  Mk 1 
Mod 1. This  head differs in th at  it has a solid
nosed "Common” head and a base pla te modified 
to take three Base Fuzes Mk 157 Mod 2. The 
projectile*type gas seal is used arou nd all fuzes 
and also between  th e base  plat e 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 sligh tly lighte r and 
shor ter  than  prev ious heads.  The  head weight is 
578 pounds, including 152 pounds of TNT. The  
head leng th is 46 inches . Three Fuzes Mk 163 
Mod 0 or Mk 162 Mod 0 are used in the base.
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The penetra tive  characterist ics of thi s head are 
the  same as  those of present types, bu t s lightly  
bet ter  over-all performance may be expected, 
because of the  small increase in velocity result
ing from reduction in tota l weight .

The Practice Head Mk 5 dummies  the Mk 
4. It  is 14.75 inches long and weighs 569 pounds. 
It  has  a ca vity  f or a smoke puff.

The heads  are  shipped loaded and fuzed. A 
cuff pro tects the  thread s on the ada pte r ring  
and the fuze dur ing  shipment.

Motors: The Mk 1 Mod 0 cons ists of a steel 
tube, the af te r end of which is threa ded to 
receive a plate  having  twenty-f ive nozzles. The 
moto r tube  conta ins four propellant gra ins  of 
solventless extruded ballistite of cruciform 
cross-section, weighing 147 pounds. The  g rains  
are shielded from each othe r by an X-shaped 
par titio n which extends longitud inally for al
most the full length of the  motor  tube. The 
grains and the par tition are suppo rted by the  
grid and are strapped toge ther  by aluminum 
bands.

In normal  operation, the gases  from  th e burn
ing powder do not pass thro ugh  the centra l 
nozzle, which is closed by a copper blowout disc. 
Only when the  pressure in the  moto r exceeds 
approx imately 22,500 po un ds  per  sq uare  inch is 
this  disc expelled, bringing  the  cent ral nozzle 
into operat ion. The use of a blowout disc allows 
the rocke t motor  to perform sati sfac tori ly over 
a gre ate r tem peratu re range . It has one disad
vantage, however, in that  at  motor tem pera
tures of  ab out 100° F., where the  normal oper
atin g pre ssure is ju st  enough to s hear the disc, 
it  is impossible to predict whe ther  it  will blow 
out or not. If i t does, the burning t ime is length
ened and the  gra vity drop is increased, so that  
the  rocket may miss th e target.

Fou r black-powder charges of  abou t 0.5 
pound each, contained in plastic cases at  the 
front ends of th e grains, provide th e igni tion for 
the propellant. They  are  set off by two small 
electric squ ibs in each ease, which ar e connected 
to receptacles  in the nozzle plate. The  burning 
of the  propellant is markedly affected by its

moisture conten t. Consequently, the  motors are 
sealed a t both ends. Each of the 24 peripheral 
nozzles is sealed with a thin  steel  cup. The 
front end is sealed with a th in steel  disc  having 
in i ts cen ter  a small blowout window. This  win
dow is blown out  by the  m otor pressure, allow, 
ing the propellant gases free  access t o the  base 
fuze. These closures should n ot be removed.

The Ignit er  Mk 19 Mod 0 has recen tly been 
developed for  use in 11.75-inch A.R. motors. 
Known as a tin-plate case ignit er, it  consists  of 
a single metal case 3.38 inches in diam eter  and 
1.8 inches deep, with  a wall thick ness  of 0.01 
inch. Four clips ar e soldered to the base of t he 
case, for attach me nt to the  moto r charge sup
port.  The  case contains 230 g ram s of F.F.F.G. 
black powder. Contained in the case are  two 
electric  squibs  connected in parallel to the  ig
nit er lead wires.

Motors mus t never be fired above the rated 
tem perature stencilled on the  motor, because 
they  are  likely to bur st, below the lower rated  
tem peratur e, occasional ignition  f ailures and in
ter rup ted  bu rning  may be experienced.

The  Motor Mk 1 Mod 1 is identical to the 
Mk 1 Mod 0, excep t that  the  moto r tube is of 
higher tensile streng th and th e pigta il 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 moto r closure 
and the  base o f th e rocket head has  been elimi
nated. This motor  is similar in other respec ts 
to the Mk 1 Mod 0, excep t th a t the  over-all 
leng th has been reduced to  75.75 inches and the 
pigtai l connection has been replaced by two 
receptacles built into the  base plate.

The Motor Mk 1 Mod 3 is the  Bureau o f Ord
nance production of the  Mk 1 Mod 2.

The Motor Mk 2 Mod 0 weighs 600 pounds 
and is 72.01 inches in length. Length and weight 
reduction have been accomplished by improve
ments  in design detail , so t hat t he total amount 
of propellant in the m otor ha s not been changed. 
Because of design and cons truct ion changes, 
the Motor Mk 2 Mod 0 may be used only with 
the  Head Mk 4 Mod 0.
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Figure 140. Army No te fine (Rocket)  M4A2

182 CONFIDENTIAL



Part 2 — Chapter  6

ROC KET FUZES

Section I —  INTRODUCTION

G en er al
Because  roc ket ballis tics hav e some thing  in 

common wi th the bal list ics  of both proje cti les  
and bombs, t hei r fuze des ign  has  bor rowed from  
both of these, and  has also in iti at ed  devices 
from its  own province, such  as  u sin g mo tor  gas  
pressure  to  arm base fuzes, etc.

The dev elopment  of roc ket s du rin g th e wa r 
was  rap id, and  ad ap tat ions  wer e som etim es

thr ow n in to  the breech  which will now be re
placed by m ore efficient me chanisms. At  pre sen t, 
however , th er e is a gr ea t va rie ty of rocket 
fuzes ava ilable.

Dummy fuzes
Th e Arm y use s in er t or  dum my fuzes in its  

pra cti ce rou nds . Th ey ar e desig nated  by differ
en t nu mbe rs th an  tho se on th ei r cor respon ding 
serv ice fuzes.

Section 2 —  ARMY NOSE FUZES

M4A2 (Discont inued)
Rocke t used  in .......................4.5- inch H.E . M8
Funct io nin g.................For  air , 0.015  sec. de

lay  or insta nta neous 
Fo r gro und , 0.1 sec.  de
lay or insta ntan eous

Armi ng  t im e ...............When for ward acce ler
ation  ceases

Body dia me ter , inch es ................................. 3.21
Over-all leng th , inch es ...............2.51 (w ith ou t

b oost er)

Ge neral: Th e Fuze M4A2 ha s been designed  
to be bore sa fe  fo r fir ing  from  lau nc he r tub es  
on ai rc ra ft  or  from the ground . Th ere are two 
dif fer en t issues of the fuze,  identic al exc ept  for 
the delay tim e, which is sligh tly  less  in the 
roc ket s fired  fro m ai rc ra ft  because of  th e in
creased velo city  of tho se roc kets as  compared 
to roc kets fired  from  gro und  launch ers .

Op erati on : Before the rocket is loaded on the 
launch er, th e f uze  is se t f or  ei th er  ins tantan eo us  
(su per-q uic k) act ion  or dela y act ion  as  des ired .

Th is i s accomplished by ro ta tin g t he se tti ng  pin. 
Fo r insta ntan eous  act ion , th e pin is ro ta ted so 
th a t the fun ction ing  hole (fla sh cha nnel)  in th e 
se tti ng  pin ma tes  with  th e flash hole  from th e 
sup er-quick elem ent . Fo r dela y act ion , th e se t
ting  pin is ro ta ted 180 deg rees, so th a t the flash 
hole from th e sup er-quick element is ob str uc ted  
and  th e delay  firing cha nne l is th e only one 
open. In ei th er  position , the se tt in g pin is se
cur ed by th e spring- load ed lock ing ball fitt ing  
into ei th er  of  two  recesse s in th e se tti ng  pin. 
Th e co tter  p in is then  removed , so th a t the se t
back pin wil l be  fr ee  to move back on set-b ack .

Whe n th e roc ket is fired, acc ele rat ion  causes 
th e set -ba ck pin to move rearwa rd , th e sprin g 
offering sufficient  res istance so th a t th e pin 
rea ches its  mo st rearwa rd  pos ition only af te r 
th e rocket ha s cleared th e launch er.  Th is fre es 
the re ta in ing ball to  be forced in to  an escape 
hole by th e spring- load ed delay arming pin as 
decel era tion se ts  in. As th e low er end of the 
dela y armin g pi n cl ea rs th e  in ner  end of the 
de tona to r slid er, th e slid er is moved  over to 
th e arm ed pos ition by th e slider sp rin g. The 
spr ing- load ed lock pin rides in a keyway  on th e
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underside  o f the slider and snaps into a recess 
when the slider reaches the armed position. 
Th e firing t ra in  is now lined up. On impact , the 
head of the  fuze is crushed,  the  she ar wire is 
sheared, and both str ikers are driven inward, 
ini tia ting both  primers. Thus,  both the  super
quick and th e delay elements are  ignited, irre
spect ive of the se tting  of the fuze. If set  for  
ins tan taneou s action, the  flash from the super
quick element ignites  the  deto nato r before  the 
delay element functions . If se t for delay, the 
flash from the super-quick element will be ob
struct ed by the  s ett ing  pin and  the flash from 
th e delay clement  will ignite t he deto nato r 0.015 
second lat er  if used in an aircra ft-launched  
rocket, 0.1 second lat er  if used in a ground- 
launched rocket.

Ear ly designs: The M4A1 had a longe r setting 
pin, with double flash holes, so that  the  flash 
from cit he r the  super-quick or the  delay ele
ments had to pass through the set ting pin. 
Hence, if the sett ing  pin was n ot rota ted  t o ex
act ly the proper poin t where the setting -pin 
flash holes matched w ith those  from  t he in itiat
ing  elements, t he fuze would not  function. In the 
M4A2, thi s condition was remedied by the 
shor ter  se ttin g pin, so that , even if the  pin is 
not rota ted  to match  with the flash hole from 
th e super-quick element, the  delay flash hole 
will permit firing of the  fuze af te r the sligh t 
delay. The M4AL also had a heavier  d eton ator  
slide r, which occasionally sheared the lock pin 
and did not  stay  p roper ly lined up in the  armed 
condition. The  M4A2 has  a light er, aluminum 
slid er detona tor.

The original Ml had only one issue for  both 
ground- and aircraft -lau nch  cd rocke ts with 
ci ther  insta ntaneous  or  0.1-sec. delay set ting s. 
The M1A1 had two issues, with eith er 0.015-sec- 
ond or 0.1-second delays and insta ntaneous  set
ting s. The original M4 also had thicker walls 
and  was consequently heavier , and had s tronger 
springs  und er the set-back pin and delay arm 
ing  pin, requ iring grea ter  acceleration to arm.

M 8I , M48A2, or M5I
Rockets  used i n........................... 4.5-inch Spin
Funct ioning ..................Instanta neous or 0.05

sec. delay

Over-all leng th, inch es............................. 4. .55
Weight, po un ds .........................................1.41
Thr ea ds .............................................14 N.S .-l

Gene ral: The Fuze M81 cons ists of th e Art il
lery Fuze M18A2 assembled with  eith er the 
Booster  M21A1 or t he  Booster M2I. Depending 
on where the  fuze is assembled, it may be 
marked M81, M48A2, or M51. Only the 0.05-sec- 
ond delay models of th e M48A2 fuzes ar e loaded 
in rocke ts at  present.

Descr iption: Much like the Navy’s Fuze Mk 
29 or Mk 30 in const ruction, thi s fuze adds a 
delay firing tra in.  The  choiee of instantaneous 
(super-quick) or delay firing is made on the se
lector  sleeve of t he in ter rupte r device—the  slot 
being set parallel to the longitudinal axis  of 
the  fuze, or with in 15 degrees eith er side, for 
super-quick action, and a t rig ht angles the reto 
for delay action.

The interruptor  sleeve is thic ker  on one side 
than on the  othe r. When set  for ’‘Delay,” the 
thick side holds the  int err up tor  in the  flash 
channel,  blocking any flash through th at  tube. 
When the  sleeve is set  for "Super-quick,” the 
thin  side of the  sleeve allows the  inte rrupto r 
to move up into  the sleeve by c entr ifugal stim u
lus, clearing the flash channel.

The insta ntaneous  action is like th at  de
scribed for  the Mk 29. The delay firing tra in 
is a sep ara te uni t in th e base o f th e fuze. There 
arc two plunger pins or  centrifugal detents 
holding the  delay assembly in the unarmed po
sition. When t he fuze is armed, the re is a firing 
pin positioned over a primer, which leads to a 
black-powder delay, and,  in tu rn to  a flash pellet.

Operation : No ac tion takes place upon firing 
until sufficient r otat iona l speed has  been estab
lished to overcome th e resistance of springs 
and set-back force on the  several safety  de
vices. When the fuze is set for super-quick 
action, af te r it leaves  the muzzle, centrifugal 
force causes the  int err up tor  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 preparat ion for  impact. The
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PR IMER
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Figure 141. Ar/ny Note Fine (Rocket) M48A2

plunger-pin lock then swings on it s pivot under 
centr ifuga l force, placing an arm against the 
inner end of each plunger pin, preventing the 
return  o f the  pins to the unarmed position. 
Upon impact, the fir ing pin of the super

quick action is driven against the detonator, 
in itiat ing the super-quick action. Iner tia  causes 
the delay-action plunger to move forward,  dr iv 
ing the  prime r against the delay-action fir ing 
pin and in itiat ing the delay action. In normal
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fun ction ing  w ith  super-qu ick action, the  delay 
act ion has no effect, si nee the  super-quick tra in 
w ill  have caused the rocket to explode before 
the delay train can burn fo r i ts  prescribed time. 
However,  should the super-quick action fa il, the 
fuze w ill  fu nction  w ith  delay action rather than

become a dud. When set fo r delay action , the 
in te rrup te r is restra ined from moving.

Upon impact , the super-quick fir ing pin and 
detonator function, bu t the effect  is prevented 
from  being transm itted to the shell.
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ROCKET FUZES (ARM Y BASE— SERVICE)

V.T. M4O2
See Navy V.T. Fuze Mk 170. page  209.

Boosters M 2 IA I and M24
General:  These booste rs are  used with the  

Fuze M48A2 to  form th e Rocket Fuse MSI. The 
Booster M24 has been standardized as  an alt er
nate  for all modifications of the  Booste rs M21 
Type and may be used in place of the  M21A1 
with the Fuze M48A2.

Booster M21A1: The M21A1 consists  of a 
booster cup which contains a te try l charge and 
thre ads  into the  base of the  body contain ing 
a te try l boo ster  lead and the  rotor assembly. 
The rotor assembly consi sts of a rotor  contain
ing the  lead azide deto nato r, a safety  lock pin, 
a rotor stop pin, a roto r lock pin, and a rotor 
lock-pin lock. The rotor is seated on the  pivot 
pin and ro tat es  under  centrifu gal force. The 
mechanism is covered by a th in br as s disc which 
has  a flash hole >4 inch in d iameter  to perm it 
the  transm issio n of the  fuze ac tion to the  deto
nato r. The Hash hole is covered by a thin disc 
of onion-skin paper.

When rocke t is launched and reaches  required 
rota tion al velocity, the  safety lock pin moves

outward aga inst its  spr ing under cent rifug al 
force. Thi s releases the  rotor, which rotate s on 
the  pivot pin to the  aligned or armed position. 
The ro tor is locked in the  arm ed position by 
the  rotor  lock pin, which moves outward into 
a cavi ty of the  body under centri fugal force, and 
the  roto r lock-pin lock moves forward by creep 
to p revent  the  rotor lock pin from return ing  to 
its  origina l position. The boos ter is armed in 
flight, and the  detona tor is initi ated  by action 
of the  fuze.

Booster M24: The roto r assembly o f t he M21 
cons ists of a rotor  which contains  the detonato r, 
a cen trifu gal  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,  cen trifu gal force 
causes the  roto r stop to move outward against  
the  spr ing  and release  the  rot or,  which turns 
so th at  the  detona tor is aligned with the  flash 
hole and the  booster lead. The rotor is locked 
in the  armed position by the  lock pin, which 
en ter s the  lock pin cavity  as  fa r as  the  closing 
plug. The  boos ter charge cons ists of a tet ryl  
pellet. The  booster  is armed in flight,  and the  
detona tor is initia ted by the action of the  fuze.

Part 2 —  Chapter 6 —  Section 3

AR MY  BASE FUZES (SERVICE)

M400 and M40I
Rockets used in ....................2.36-inch rounds
Func tioning ............................. Instantaneou s
Over-all leng th (M401), in ch es .. . . . . . . .2 .5 8

General:  These  fuzes arc simila r in operation , 
the  differences being in the  dimensions and 
arrang em ent  of the  part s. Also, the  M400 lias a 
str iker  guide which is not in the  M401. Both 
these fuzes are  considerably sa fer to handle 
tha n the original base fuze in the  2.36-inch 
rockets, a fuze which had only a safety pin and 
det ona tor  cover for  safe ty devices.

Desc ription: Both fuzes have  a housing, or 
body, a str ike r, creep sp ring,  arming  pin, slider, 
slider spring , detona tor  holder, safety pin. and 
shipp ing clamp.

Ope ratio n: The shipp ing 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 aga inst its 
spring, which action free s t he  arming pin from 
the  binding action  of the  slider . The arming 
pin is now riding again st the  inside of the  
launcher, and, when the  round  leaves the  
launcher , the  arming pin is shot out by its
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spr ing . The  firing pin is now held by only  the foot  drop, it will overcome  the  spring to  s trik e 
cre ep spring. On an impact equivalent to a 12- the  detonator.
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PaH 2 —  Ch ap ter 6 — Sec tion  4

ARM Y BASE FUZES (EXPERIMENTAL TYPES)

TI56
Rockets used in ............... 4.5-inch S.A.P. T78
Weight, pounds..........................................1-39
Over-all length , inches ............................... 2.81
Diameter, in ch es ......................................... 2.3
Functioning ........0.01 -second delay on impact

Genera l: The T156 is a modification of the 
Artil lery Fuze M68, without the  trn cer  and with 
the r eta inin g spr ing holding the firing pin block.

Also the  sa fety  w asher is  0.02 inch rather than  
0.04 inch thick as in the M68.

Description and opera tion:  The reta ining  
spring, which is slotted  and fits around t he  neck 
of the firing-pin block, holds t he firing-pin block 
in a safe  position, until the  spring is removed 
by the pull ri ng before affixing the motor  to the  
racke t head. The expansion plug acts to hold 
the  spri ng in place dur ing shipment.
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On impact of the rocket, the  firing-pin block 
is forced down by ine rti a on the  safe ty washer , 
a  thi n aluminum d isc, bending the  washer, and 
str ik ing the  primer. The primer se ts off the

delay pellet (0.01-second) and then  the  deto
nator, which, in turn , explodes the boos ter 
cha rge  of tet ryl .

Figure 146. A t my Bate  Fuie (Roc ke t) 7160E1

TI60 EI
Rockets used in ............................3.5-inch T80
Function ing .............................. Instanta neous

(All-ways-action)
Over-all length, in ches............................... 3.26

Gen er al : A fu rth er  adva ncem ent in simple 
rocket base fuzes, th is design has  the  wedge- 
shaped ine rtia weight to  f aci lita te corr ect fuze 
action in cases  of side-wise impact of the  rocket.

Descript ion and ope rat ion : A safety  or ship
ping clamp, covering the  arm ing  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  set-back 
sleeve. On set-back,  thi s sleeve moves back 
again st the creep spring, and comes out of its

slo t in the  arm ing  p in. The aim ing  pin is then 
forced out aga ins t the launcher by its  spring. 
When the  round leaves the launcher, th is arm
ing pin, which was between the  str ike r and the 
detona tor,  is ejec ted from the  fuze  by the 
spring. The fuze is now fully armed, the iner tia 
weight being hold only by the  creep  spring. 
On impact,  th e weight moves ag ainst t he  spr ing 
to force the  str iker  into  the  deto nato r. In case 
of a side blow, the  fuze will s till function, be
cause the  shape of the  ine rtia  weight is such 
th at  a side blow will not cause it to bind ag ainst 
the  fuze  body, b ut  gives it room to move side- 
wise and at  the  s ame time  compress the  spring 
and move the  st ri ker  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 i n.......... 5-inch Mk 10 and Mods
Functioning ..............................Instan taneous
Fuzes found w ith ..................................... None
Arming  speed, r.p.m.................... 1,500—2,000
Diameter, inches ......................................... 8.0
Over-all length, inches................................4.15
Weight, pounds.................................. 1.45-0.04

Gene ral: 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 pa rts : (1) the  base, which contains the 
relay detonator and holder and the  inte rrupto r 
unit; (2) the  nose or  detonator assembly, which 
Contains the  str iker assembly and the deto
nato r; (3) the  plastic  ogive; and (4) the  flash 
tube, which is fitted in the  c ente r of the ogive 
and holds the nose and the base together.  The 
firing-pin sup port ing cup is located bene ath the 
firing pin, holding the  str iker  away from the 
detonator, and a centri fugal interruptor  sepa
rates the  detonator from the  relay detonator 
in the base  of the fuze. Two types of in terruptor 
assemblies have been employed. In the  earlier 
model, the interruptor  bore aga ins t the upper 
blade of a forked set ting sleeve in the  “Delay” 
or ‘•Off” position and thu s could not move into 
the sleeve and clear the flash channel . Rotat ing 
the sleeve 90° in either  direction to  the “S.Q.” or 
“On" position removed the  end of the  forked 
blade from the inte rrup tor,  and centri fugal 
force could move the in ter rup tor  into  the  sleeve 
and out of the  flash channel. The inte rrupto r 
system of lat er models has been sligh tly altered. 
A cylindrical sett ing sleeve with an eccentric 
bore is employed. In the  “ Delay” or “Off" posi
tion, the eccentric bore is not aligned with the

inte rrup tor,  and the  int err up tor  cannot move 
into the sleeve and clear the channel. Turning 
the  set ting  sleeve to the  "S.Q.” or “On” posi
tion aligns the  bore with the  in terruptor, which 
can then  be moved into  the  sleeve by cent rifugal  
force.

Operation: When the fuzed rocket is loaded 
into the  launcher, the  set ting  key is turne d to 
the  "On” or “S.Q." position. When the  rocket 
leaves the  gun, centrifugal force moves the 
interruptor  into the  s leeve and clears  the flash 
channel. On impact, the closing disc above the 
str iker is forced down, the crush  cup beneath 
the str iker  is crushed, and the str ike r is driven 
into the  detonator. The flash travels through 
the  open flash channel and initia tes the relay 
detonato r in the  base  of th e fuze.

Rem arks : The differences between Mods of 
this fuze are as follows:

No Moi,—Dark g reen  ogive, made of easily 
chipped asbestos plastic, unsuitable  for storage 
and handling.

Mod 1— Chi|>-proof. resin-impregnated 
cloth, yellow plastic  ogive.

Mod 2—Same as Mod 1. with st rengthened 
flash channel.

Mod 3—Like Mod 2, with  longer nose cap 
extending to base and giving addi tional suppor t 
to flash channel. Brown plastic  ogive.

This  fuze will function on thin  plate  and 
on w ate r at  angles over 6°.

A disc 0.01 inch th ick is incorporated between 
the relay  detonator and the flash channel of 
the Mod 3. This  prevents gas pressure , which 
sometimes leaks pas t the unarmed inte rrupto r, 
from set ting  off the  relay detonator, if  the 
nose of the fuze is accidentally struck during 
handling.
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STRIKER ASSEMBLY- STRIKER SUPPORT CUP
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Mk 30 Mods 3 and 4
Rockets used in .............. 5.0-inch Head Mk 10
Fu nc tio ning .............................. Instanta neous
Arming speed, r.p.m..................1,500—2,000
Body diameter, inches................................ 2.1
Over-all length, inc hes .............................. 4.55
Weight, poun ds......................................... 1.51

General: The Nose Fuze Mk 30 Mod 3 is the  
poin t-detonat ing projectile  fuze. It  i s armed  by 
creep and centrifu gal force and used in spin- 
stabilized rockets. The  fuze is designed to func
tion  on impact with  super-quick action.

Descrip tion: The fuze cons ists of the  same 
principal parts  as  are  in the Mk 29. The fuze 
is designed for  super-quick action on impact. 
The "Ofr” set tin g is a  sa fety  fea ture to p revent 
premature  detonation, and the  set tin g sleeve 
must be turned to "S.Q.” or "On” before  the 
rocke t is launched. When the rocket i s launched, 
the  in ter rupte r moves outward by creep  and 
centrifu gal force to compress the  spr ing and 
open the  flash tube. On impact , the  gilded metal 
cap collapses and the  str iker  is driven into the 
deto nato r, the  flash o f which init iates the  relay 
detona tor and the  main charge.

192 CO NF IDEN TIAL



ROCKET FUZES (NAVY  NOSE)

Mod 4: Because o f inab ili ty to procure sufti- tities of  steel ogives. These fuzes with steel 
cient plastic ogives fo r the Point-Detonating  ogives, designated as Nose Fuzes Mk 30 Mod 4. 
Fuze Mk 30 Mod 3, it  was necessary to use quan- will lx? restricted to rockets.
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Figure 146. Navy Note Fuie (Rocket) Mk 100 Type
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Mk 100 Mods 0— 2
Rockets used in ....................5.0-inch Mk 7 S.S.
Funct ioning . . . .................... Ins tan taneou s or

0.05-second delay
Arming speed, r.p.m...................... 1,500-2,000
Body diameter, inc hes................................ 3.0
Over-all length , inches .............................. 4.15

Gen eral : The Nose Fuze Mk 100 i s simi lar to 
the  Navy Poin t-De tona ting  Projecti le Fuze Mk 
29, with  the  addition of the delay plunger as 
sembly from  th e Army Pro jectile  Fuae M48A2. 
The  fuze can  function  eit he r super-quick or  with  
a  0.05-second delay,  according to the  set ting of 
the key on the ogive. This fuze can be used 
only in spin-s tabilized rocke ts, as the fuze is 
armed by rotat ion or  cen trifu gal  force.

Descrip tion and opera tion: See Fuze M48A2, 
page 184.

Mk 100 Mod 1:  I t was concluded af te r te st 
ing  tha t the delay of  0.05 second in the  Mk 100 
Mod 0 was too long fo r proiwr action  of the  
round, and a  0.025-second delay  was sub stit ute d. 
This modification was  designated Mk 100 Mod 1.

Mk 100 Mod 2: Fai lures of the  Mk 100 Mod 0 
and Mod 1 were occasional ly encountered , and 
as  a remedy an addit ional relay detona tor  was 
placed underneath  th e delay assembly . This 
modification was desig nate d Mk 100 Mod 2.

Mk 131 Mods 0— 6. Mk I 36 Mods 0— 10
Rockets used in ................Mk 131—7.2" H.E.

Mk 136—7.2" Pro
jec tor  Charge

Funct ioning ....................Arm s dur ing  wa ter
travel, inst antane ous  
firing on impact

Iden tifica tion.......... Mk 131 has red paint on
nose o f vane hub

ArmingTim e.......... 4 to 5 vane revolutions, or
8 to IB feet water travel

Vane span, in ch es ......... . .......................3.125
Body diam eter,  inches ............................. 2.25
Over all length (without b oos ter) , inc hes.7.2

General:  These two fuzes are identical, excep t 
th at  the Nose Fuze Mk 136 has a shea r wire

throug h the  set-back collar. Both fuzes were to 
be replaced by t he  Nose Fuze Mk 140; however, 
th is fuze is being recalled from  the field. The 
Nose Fuze Mk 1S1 h as been replaced by t he  Mk 
156 and the Mk 136 has been replaced by the 
Mk 158 Mod 0.

Ope ratio n: The  safety  pin is removed when 
th e rocket is loaded on the launcher, leaving 
th e vanes secured by the  set-back collar, which 
has a leaf spr ing  holding it up by pres sure  
again st the locking p ins. On firing, the  se t-back  
colla r moves back (bre aking the  she ar wire in 
the  Mk 136), freein g the  locking pins from  the 
groove in the  col lar. On impact with  water , the  
force on the vanes  cause a  torque sutti cient to 
she ar the  vertical sh ea r wire  holding the vane 
cup to the neck of the fuze. The  vanes are  free 
to rota te, unthreading the  spindle throug h the 
neck of the  fuze body. As the  spindle draw s 
back from the  ine rtia weigh t, th e spr ing  under 
the  firing sleeve forces  the  sleeve and ine rtia  
weight up. Since the firing pin is locked to the  
firing  sleeve by three locking balls, th e firing  
pin and its  spr ing,  cocked ag ain st a  collar on t he 
firing pin, rise with the  sleeve and ine rtia  
weight . As the  sleeve clea rs the  four  spr ing 
loaded det ent s in the  fuze body ju st  above the 
firing-pin guide, the  dete nts spr ing  out  under 
the  sleeve. Af ter  ap prox imately four v ane ro ta
tions , the firing  pin will have  been raised by the 
sleeve sufficiently to clear the  sh ut te r cavity , 
allowing the spring- loaded  detona tor  s hu tte r to 
move over into the armed  position with  th e deto
na tor  lined up with  the firing pin and booster 
lead-in. The spindle continues to rise until  the 
washer  to which it is keyed engages a groove 
in the underside  of th e fuze neck. The  ine rtia  
weight, sleeve, and firing pin cease rising when 
th e sleeve engages  the reta inin g ring af ter 
rising approximately */i inch. On con tac t with 
a tar ge t, the  three locking balls are  forced in
ward , as ine rtia causes the  weight to move 
forward on normal  impact  or la tera lly on oblique 
impact. As the weight moves clear, the  locking 
balls  are forced outward by the beveled edge of 
th e spring-loaded str ike r, which is then fre e to 
be driven into  the d eton ator .
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Remark?*: The detents  in th e fuze body, which 
spring ou t under the  sleeve, are provided in 
order to allow the  spindle to be screwed back 
down from the armed position withou t danger  
of  forcing the  str ike r in to the detonato r. In view 
of the fact  that  the  inertia  piece may be inse
curely lodged over the  str iker  spindle, th is 
procedure  is not recommended on any  rocket 
th a t has once been fired.

Do not remove these fuzes from a projectile 
with any tool other than the  span ner which is 
issued with  the  fuze. Separation of the two par ts 
of  the fuze  body a rm s the fuze.

Difference in Mods for the Mk 131 and Mk 
136 were minor distinctions,  some being sepa
ra te  contrac ts.

Some lo ts of the Mk 136 will have small-vanc 
shea r wires.

Mk  132
Rockets used in ..............4.5-inch Head Mk 9
Weight,  p ou nd s........................................... 1.1
Over-all length, inches ..............................19.5
This  fuze is like the  Nose Fuze Mk 137, 

except th at  it has a long bu rst er 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 )
Weight,  p ou nd s........................................... 2.9
Over-all length, inches ............................. 20.6
The fuze is exactl)’ like the  Nose Fuze Mk 

149, except that  it  has the  long burster tube 
fo r the  smoke head, the  same  tube th at  is 
found on the  Fuze Mk 132.

Mk 135 M ods 0— 2 (Obsole te)
Rocket used i n............................ 7.2-inch H.E.
Funct ioning .............................. Instantaneous
Arming ti m e .............................30 f eet  s tati c

water p ressure
Body diameter, inc hes............................... 3.25
Over-all length , inches ............................. . .  .5

General: The fuze con sists  of  a nose cap with 
two water port s which is screwed on the  uppe r

fuze housing. A phosphor-bronze diaphragm is 
housed in the  uppe r end of the  fuze. Thi s dia 
phragm works again st the  diaphragm but ton  
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  cran ks engage  
the  sh ut te r and also keep the  body a nd weight 
locked toge ther . In thi s position the  firing pin 
is locked, with spr ing  compressed, by thre e balls. 
A freely moving safety  sleeve, on set-back, en
gages hooks in the  bell cranks  and prev ents  
air  pressure from arm ing  th e fuze. On decelera
tion in  th e water,  th is safety  sleeve engages the 
bell c ranks to reduce the  possibility of prem a
tur e functioning.

A reta ining ring screwed into the  lower fuze 
housing secures  the  booster magazine and 
booster lead-in disc in the  fuze. A gask et is lo
cated on the  und er surface of the shoulder of 
the  nose cap to provide a w ate rtigh t s eat  in the  
rocket. A safe ty pin is  inserted  through t he  nose 
cap and diaphragm button nut , thereby locking 
the  diaphragm in the  unarmed position.

Operatio n: When the  fuze ent ers  the  water, 
pressure  of the  wat er  which en te rs  the  water 
ports  in the nose cap acts  on the  diaphragm. 
When the  projectile  has  reached a depth of 
15 to 20 feet, the diap hrag m is inverted. This 
diaphragm action moves the  two bell cranks  
out of engag ement with the  shutt er,  which is 
forced by its  spr ing  into position under  the 
stri ker . The sh ut te r is locked in thi s position 
by a detent  housed in the  body. At the  same 
time the  bell cranks  also move out of enga ge
ment  with  the  body and the  weight. The fuze is 
then fully armed.

If  the  fuze should arm prem ature ly, before 
the  charge has slowed down sufficiently, the  
weight will be pulled of f by it s own inertia  when 
the  bell cranks move outward, allowing the  
firing pin to function before the  sh ut te r will 
have moved into place. The res ult  will be a dud.

The fuze is des igned to funct ion upon impact 
with a solid objec t but  not on impact with sof t 
obje cts 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 1S0. Navy Now Faie (R oc ke t) Mk  13S Type

it s  engagem ent w it h  th e  body.  T he  th re e  balls  
a re  th e n  e je cte d  by th e  fo rc e  o f  th e  f ir in g  
p in  w o rk in g  a g a in s t it s  co m pr es se d fi r in g -p in  
s p ri n g . T he  f ir in g  p in  is  no w fr e e  to  be  fo rc ed 
by it s  s p r in g  ag a in s t th e  de to na to r,  th u s  ac tu 
a t in g  th e  fu ze . A g la nc in g  b lo w  caus es  th e  
w e ig h t to  p iv o t about a p o in t on  th e  edge, w here  
i t  is  supported  ag a in s t th e  body an d re leas es  
th e  th re e  balls . T he  s e n s it iv it y  to  fo rw a rd  an d

sid ew is e  im pact is  about equal.

R e m a rk s : T he  fu ze w il l fu n c ti o n  under w a te r 
on  angle s o f im pact up to  75 °.

Mod s 1 and 2  o f  th is  fu ze  are  s im il a r  to  th e  
M k  13 5 M od  0  in  genera l desig n, except th n t 
th e  s e n s it iv it y  ha s been  a b o u t do ub led,  an d th e  
s ta ti c  pre ss ure  to  a rm  ha s bee n incr ea se d to  a 
he ad  o f a p p ro x im a te ly  50  fe e t.  T he  fuze s,  whe n
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fir ed  from  lau nchers,  a rm  a t  a  de pth  of  20 fee t. 
The  Mod 2  dif fer s from  th e Mod I in th a t de
te n ts  lock th e bell cr an ks  in th e arm ed  pos ition 
and the sa fe ty  pin ar ra ng em en t in th e nose 
ha s been sl ig ht ly  al tered.

Mk 137 Mods 0—2 and Mk 145 Mods 0 and I
Ro ckets  use d in .......... Mk 137—4.5- inch  B.R.

an d 7.2- inch  D.R.
Mk 145—4.5 -inch B.R.

F uncti on in g ...............M k 137—In stan tane ou s
Mk 145—0.02-sec. delay

Ar ming tim e........................10 vane r evolu tio ns
Va ne  gu ard diam eter , in ch es ..................... 2%
Over-all leng th  (w itho ut  b oo ster ), in ches.2'/i

Ge ne ra l: Th ese fuzes fire upon water  im pa ct  
fo r veloci ties  of  300 ft ./ se c.  an d more, an d a t 
im pact angle s a s small as  15° t o 20° . T hey prob
ab ly will no t ar m  if  the bu rn in g tim e is sh ort er
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BOOSTER
LEAO -IN
Booster

DETENT CAVITY

SPRING LOADED DETENT 
STRIKER 
DETONATOR 
DETONATOR SH UTTER 
SHUTTER SPRING

STOP PIN

198

fig ure 151. Navy No ie Fuie (Rocket) Mk 137 Type

CO NF IDEN TIAL



ROCKET FUZES (NAVY NOSE)

tha n 0.2 second, or  the  velocity is less than 
300 ft./ sec.

Ope ratio n: When the  rocke t is loaded on the 
launcher, the  safety pin securing  the  set-back 
collar is  withdraw n. On firing the  rocket, the  
set-back collar is forced back by inertia , com
pressing  the  set-back spr ing  and withd rawing 
the  vane locking pin from the  hole in the  vane 
boss. The vanes ro tat e freely , and af te r thr ee  
to fou r rot ations  have unth readed the  str iker  
spindle sufficiently that , when decelerat ion oc
curs , th e va ne  locking pin canno t again  en
gage  the  vane boss. Af ter  about ten  vane ro ta
tions . the  str ike r spindle is unth read ed suffi
cient ly to free  th e detona tor shut ter , which is 
forced across the  sh ut te r cavi ty by its  spring . 
It is stopped by the stop  pin and is locked in the  
arme d position by a  spring-loaded dete nt housed 
in the  s hu tte r, which slips into a recess in the  
Stri ker  guide. When t he  st rik er  ha s reached the  
end of its  thre ads , it rotates  free ly with  the  
vanes as the  str iker  spindle collar  rides in a 
groove in the underside of the  fuze  body. On 
impact, the  thr eads  on the fuze body are sheared 
as the  str ike r is forced into the  detonator.

The Mk 137 Mod 1 resembles the Mk 137. bu t 
has ten blades on the arm ing vanes  as  compared 
to eight, and also has  a  spl it spacer  sleeve.

The Mk 137 Mod 2 i s similar to the  Mk 154 
Mod 3. A modified vane lock-pin se at  prevents  
premature  arming .

The Mk 145 is  simila r to the  Mk 137 but in
corporates a  0.02-second delay in the  de tonator.

The Mk 145 Mod 1 has a modified vane lock- 
pin s cat  prevent ing  premature arming.

Mk 139 (Obsolete)
Rockets used i n ....................7.2-inch and H.E.
Funct ioning ..............................Instan tane ous
Arming ti m e .............................About % sec.

af te r launching
Body diameter , inch es................................. 2.5
Over-all leng th, inches ............................. 4.25

General : This  fuze was designed for ant isub 
marine warfa re and was used in rockets pro
jected bo th from a irplanes and from small pa trol 
cra ft. The fuze functions on impact  with a hard

object , bu t not on w ater impact.

Description: The fuze body encloses th e func
tioning mechanism. A w aterpro of cap is affixed 
to th e nose of the  fuze and is held in position 
by two band s locked by a sa fety pin. Beneath 
the  cap, a firing wheel is a ttac hed  by  a  setscrew  
to t he  end of a fi ring pin. This wheel is formed 
like a  cross to present less surface  and prev ent 
firing on water impact. The slide stop pin, riv
eted  to th e cap, engages  a leg of th e firing wheel. 
This  pin also extends down into  th e nose p late, 
where  it prev ents  a slide from moving outward. 
A flywheel and set-back collar, sepa rated by a 
spr ing  and secured by the  flywheel screw, form 
a subassembly. This  assembly is placed on the  
shaf t of the  firing pin. A pin se t in the  slide 
engages the  set-back collar in ord er to prevent 
its rota tion . A clock spring,  secured  on one end 
to the  flywheel and on the othe r end to a pin 
on th e closure disc, is assembled under tension 
so as  to impart its force to the  flywheel. The 
pin to which the  clock spr ing is attached  is 
ancho red to th e fuze body to prev ent  rotation of 
the  closure disc. The firing pin is screwed into 
she ar thread s in the  closure disc. A deto nato r 
sh ut te r is affixed on a  pin se t in the  lower s ur
face of the  closure disc. The firing  p in extends 
into a cav ity in the  shut ter . A tightly fitted 
spacer  ring se t in the  body mainta ins  a spring 
det ent  housed in the  detona tor shutt er.  This 
ring,  interposed between  the  closure disc and 
leAd-in disc, provides free  movement of the  
shut ter . The lead-in charge is contained in the 
lead-in disc, and  th e booste r charge in a  booster 
magazine which screws into t he  fuze body.

Ope ratio n: When the arm ing  wire is with
draw n as  th e rocket  is launched,  the  dam ps are 
unlocked and forced off by the clamp spring . 
The waterproof cap flies off by t he  act ion of its  
compressed springs. Set-back  causes the  set
back col lar to move back ag ain st its  spring. This 
movement releases the slide pin in t he  nose cap. 
permit ting  the  flywheel assembly to be rota ted 
by the  force of the clock spring . Thi s rota tion  
is transm itte d to the  firing pin, causing it  to 
screw outw ard, thereby withdrawing the  f iring 
pin from engagement  with the  detonato r
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shutter,  which  is forced by its  spring  in to align 
ment with  the fir ing  pin. Once the shutte r moves 
in to  the armed position, it  is locked by a spring- 
loaded detent.

On impact of the fir ing wheel wi th  a solid 
object, the fir ing pin is driven backward and 
shears the shear threads of the closure disc. 
I t  then pierces the detonator, set ting  off the 
explosive tra in.
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FLY
WHEEL

CLOCK SPRING

PIVOT PIN

SHUTTER

LE AD -IN
ASSEMBLY

f  igure  J 52. Nor y Noi«  Fuie (Roc ke t) Mk J39
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ROCKET FUZES (NAVY NOSE)

Figure 153. Nary Wojc  Fuie (Rocktt ) Mk 140

Mk 140 (Re ca lle d)
Rockets used i n ..................7.2-inch Mousetrap

and Hedgehog
Func tioning ..............................Instan taneou s
Arming ti m e ................Sta tic  pressure o f ap

proximately 30 feet  
of water

Body diameter,  inc he s, . , . , ....................... 2.7
Over-all leng th, inches ...............................4.5

General:  This fuse was developed and issued 
to replace the  Nose Fuzes Mks 131 and 13G in 
the  7.2-inch Mousetrap and Hedgehog. It arms 
by hy dro sta tic  pre ssure and has  sa fety fea tures 
which preven t it from firing eit he r on set-back 
or on impact with the  water.  Its  sidewise sensi
tivi ty is 1/6 to 1/4 of the  nose sens itivi ty, and 
a glancing blow perm its the  fuse to function. 
Orders have been issued th at  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  iner t 
motor, when dropped as bombs.

Opera tion: When the  rocket is fired, the  a rm
ing wire is pulled. On set-back, the  safety  ring

is forced down over the  uppe r hooks on the  two 
bell cranks , prev enting them from  spreading out 
and releasing the  detona tor slider. On impact 
with  the  water, the  firing ring slips down a 
slight amount and engages the  lower hooks on 
the  bell cranks, thu s preven ting  the  bell cranks 
from spre ading to release the det onato r slider 
on water impact;  the  hooks on the  crank also 
prev ent the  firing ring  from dropping f ree of  the  
locking balls. As the  rocket  travels thro ugh  the  
water, water ent ers  the  ports  in the  protective  
cap and through th e holes in the  nose plug 
which formerly received the  arming  wire. Af ter  
reaching  a depth  of from 8 to  15 fee t, the  pres 
sure of the  wa ter  will inve rt the phosphor- 
bronze diaphragm, which presses down on the  
inne r ends of the  bell cranks. Since the  bell 
cranks  are  pivoted about pivot pins, they  swing 
clea r of the detona tor slider, which is forced 
over to the  armed position by two springs,  and 
locked the re by a spring-loade r detent . On im
pact with  a hard surfa ce, the  firing rin g is 
forced by ine rtia aga ins t its  two firing -ring 
springs, which are  coiled around  two guide 
pins. Thi s action  of the  firing  rin g frees the
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lock ing bal ls, which are forced outward by the  

spring-loaded striker , which is  then driven into 

th e detonator.  A glancing blow causes the

loose ly fitt ing  str ike r ring  to move sidewise, 

camm ing the  firing  ring forward, relea sing the 

lock ing balls and firing  t he  fuze.
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Figu re 1S4. Nary  No te Fuie (Rocket) Mk 141 M od 0
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ROCKET FUZES (N AV Y NOSE)

Mk H I  Mod 0
Rockets  used i n ..........................7.2- inch D.R.
Fun ct io ni ng .............................Instantaneous
Arm ing ti m e .............................90— 130 vane

revolutions
Body diameter , inch es........................... -.  1.75
Over-all length, in ches................................. 8.5

General: The Nose Fuze Mk 141 Mod 0 is i s
sued to  amphibious groups for use in dest roying 
beach obstacles. The fuze is wate r-dis crim inat
ing and so designed th at  it  will not fire on impact  
with wa ter  but will be actuated  by impact with 
the  ear th or  sof t sand, provided th e w ate r travel 
before  impact is not more tha n twe nty  feet.  
The wate r-discriminating f eat ure  is ob tained  by 
use of a copper she ar wire. The Mk 141 Mod 0 
will replace the  Mk 152 in the  7.2-inch Demo
lition Rocket, Head Mk 5.

Desc ription: The fuze was developed from th e 
Bomb Nose Fuze AN-M110A1 and retain s the 
upper body and gear-reduction system used in 
that  fuze. To obta in det ona tor  saf ety , a piv
oted det ona tor  sh ut te r has been added below 
the  firing pin. The  shut ter  is held in the  safe  
position by the  firing pin, and, when the  fuze 
is armed , the sh ut te r is locked in position  by 
a  spr ing-loaded detent.  The safety  block of the 
bomb fuze has  been replaced by the  arming 
hub. an integral extension of the  stationa ry gear 
which locates the  cross-shaped str iker  head in 
the  saf e position.  The movable gear in the  Mk 
141 Mod 0 acts to thread  the  str iker  assembly 
forward and out of the  fuze body, thu s with
draw ing the  firing pin from the  detonator shu t
ter  slideway, releasing the  sh ut te r to move into 
the armed  posit ion, and moving th e s tri ke r head 
away from  the  arming hub. The str ike r and 
firing pin are  mounted, by a copper she ar wire, 
in the  inner sleeve which forms the  threaded 
hub of the  movable gear.  The  arming wire 
brac ket of the  bomb fuze has  been retained 
and, in shipm ent, a safety  wire  tie s the  vanes  
to th is bracke t. To insure proper ai r flow pas t 
the  fuze vanes, an elongated booster chamber 
has  been added to the  fuze. T his cavity, loaded 
with te try l increments, extends the  tip of the  
fuze six inches beyond the  rocket head. At the

lower end of the  booster cham ber a thre aded 
adap ter  has  been fixed to adapt the  H/g-inch 
diameter  fuze to the 2-inch diam ete r fuze pocket. 
Two Auxi liary Boosters Mk 1 Mod 0 arc  re
quired  in the  fuze pocket.

Ope ratio n: When th e rocke t is  fired, th e a rm
ing wire is pulled, and the  vanes are  free to 
rot ate . The rota tion  of the  vanes  acts  thro ugh  
the  reduction gea rs to thread  the inner  sleeve 
up in the  arming hub  and thereby  withdraw 
the  firing pin from the  detona tor shutt er.  The 
sh ut te r is forced across the sh ut te r cavi ty by  its  
spr ing and is locked in the a rmed position by the  
spring-loaded detent. On impact , the  str iker  is 
driven  down, shearing the  copper she ar wire, 
and fires the  detonator, boos ter lead-in, and 
booster.

Mk 147 Mod I and Mk 148
Mk 148

Rockets  used in ............3.5-inch Heads Mks 3,
5, and 9
5.0-inch Head Mk 1

Functioning ............................. Instantaneous
Arming ti m e ......................8 vane revolutions
Vane span, inches .......................................
Body diameter,  inc hes............................... 1%
Over-all length (wi thou t bo oster) , inches. 2 V4

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 protect ive 
cap which is removed when the  rocke t is loaded 
on the  plane. It  fires at  impact angles  as low 
as 5® and  10° fo r w ater or land tar ge ts,  allowing 
slig ht pene tration. On hard  targe ts,  it fires at 
impact angles not less than 20° to 25°.

Opera tion: The  weath er cap is removed when 
the  rocke t is loaded on the  launcher. Afte r the  
rocket is loaded on the launcher, the safety  wire 
is withdraw n and the  arming wire is installed 
thro ugh  th e arming-wi re guide. Two Fahnestock 
clips secure  the  arming wire. When the  propel
lant  is ignited , the forward motion o f th e rocket  
pulls the  arming wire free  and the  force of 
ine rtia  causes the  set-back  block to set back 
aga inst the set-back spring . Since the  vane  lock-
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Figuro 1$$. Novy Note  Fine (Roekof) Mk 148

in g  p in  is  p o s it iv e ly  a tt a ched  to  th e  se t-bac k 
bl ock , i t  is  th us w it h d ra w n  to  a  pos it io n  fla sh  
w it h  o r  belo w  th e  to p  o f  th e  fu ze bo dy . T h is  
fr ee s  th e  v anes  t o  r o ta te , unscre w in g  th e  s t r ik e r  
as  t hey ro ta te . The  v an es  m u s t m ake  f ro m  t h re e  
to  fo u r  r o ta ti o n s  d uring- acce le ra tion to  u nsc re w  
th e  s t r ik e r  su ff ic ie n tl y  t o  p re ven t re -e ng ag em ent  
o f  th e  va ne  lo ck in g  p in  as  th e  se t-back  s p ri n g

g ra d u a ll y  fo rc es th e  set-back  bloc k an d lock ing*  
p in  up . A f te r  e ig h t o r  n in e ro ta ti o n s  o f  th e  
vane s,  th e  s t r ik e r  w il l h a v e  un th re aded  su ff i
c ie n tl y  to  f re e  th e  s pring-loaded d e to n a to r s h u t
te r . T he  la tt e r  is  th e n  ro ta te d  by  th e  s h u tt e r  
s p r in g  in to  th e  arm ed pos it io n , w here  i t  is 
st op pe d by  th e  s to p  p in , li n in g  th e  d e to n a to r 
up w it h  th e  s t r ik e r  and booste r le ad-in . As
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ROCKET FUZES (NAV Y NOSE)

the  sh ut te r reaches the  armed position, ft 
spring-loaded det ent  carried in the  sh ut te r is 
forced into ft recess  in the st rike r guide, locking 
the  sh ut te r in the  armed position. Aft er an 
additional rota tion  or  two, the  end of the 
thr eads  on the  str iker  spindle is reached, and 
the  vanes  r ota te freely a s the  Collar a t the  end 
of th e thread s rides in a groove in th e fuze body. 
On impact, the  s tri ke r is forced in, sh ear ing  the  
thr eads  in the  nose of the  fuse  body, and is 
driven  into the  lead azide deto nato r.

Mk 147 Mod 0: This fuze is used in the  7.2- 
inch chemical warfare rocket and is similar to 
the  Mk 148, except  th at  it has  no arming wire 
guide like the  Mk 118, and no booste r. Instead 
of the  booste r, there is an ada pte r which re
ceives a bu rst er tub e to brea k open the  rocket 
and eject t he chemical filler. The fuze has a vane 
gua rd which consi sts of a  cylindrical tube open 
a t the  top. with perfora tion s around the  tube 
ju st  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 u 
protective cap.

Mlc 149 and Mk 155
Mk 149

Rockets used i n ..............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

Functioning ............................. Instantaneou s
Fuzes used w ith ..................Alone, or  with Mk

146. 157. 159, 159 
Mod 1,164, or  165

Arming t im e ......................8 vane revolutions
Vane span, inch es......................................V/u
Body diameter , inch es................................... 3
Over-all length (wi thou t booslo r), inches 3>/s
General:  The working parts  of th e fuze are  

very similar to those of the  Nose Fuze Mk 148, 
which it  is replacing. The essential  changes a re 
the  addition of a second se t-back block, a shu tte r 
locking pin, a nose cap and clamp, and smaller  
bu t less sharply pitched vanes.  The fuze body

itse lf is more streamlined. The addition of the 
spring-loaded wea ther  cap over th e vanes pro
tec ts the  vanes from icing up dur ing  flight of 
the  a irc raf t a t high  al titud es. Thi s cap  docs not 
spr ing off until the  arming wire is pulled from 
the  clamp when the  rocke t is fired.

Operation: When the  rocket is fired, the  arm
ing wire is pulled free  from the  clamp pin and 
the  compressed weather-cap spr ing  forces the 
weather cap up, spreading the  clamp until the 
weather cap is f ree.  The force of inertia  causes 
the  two se t-back blocks to  fall back aga ins t the 
pressure  of the  set-back spr ing . This accom
plishes two things: Fi rst , the  va ne  locking pin 
is freed from the  vane boss and the  vanes are 
free  to ro tat e and screw the  str iker  upward. 
Second, the  lower set-back block forces the s hu t
te r locking pin down into  the  sh ut te r cavity, 
preventing the  sh ut te r from moving over and 
lining  up under the s trike r a s long as the  rocket 
is acce lerat ing <i.e. as long a s the  rocke t motor 
is burning). Af ter  eigh t vane revolut ions, the 
point of the  str ike r will have risen clear of 
the sh ut te r; and, upon reaching  t he end of the  
thre ads , the  spindle stops as the  str ike r collar 
rides in the groove in the fuze body. A fte r the 
rocket  propellant has ceased burning, decelera
tion occurs and both  set-back blocks a re forced 
up by the  set-back spring. The sh ut te r locking 
pin is thus  lifted from the sh ut te r cavity  and 
the  sh ut te r moves across the  fuze unde r in
fluence of its  spr ing until stopped by the  stop 
pin. A spring-loaded dete nt in the detonato r 
sh ut te r springs up into a recess in the  str ike r 
guide, locking the shu tte r in the  armed position. 
On impact, the str ike r shears the  body thre ads  
and is driven into the  de tonator , s ett ing  off the 
bo os ter lead-in and booster in succession.

Mk 155: The Nose Fuxe Mk 155 is used in 
the  F.S. or P.W.P. smoke-filled 3.5-inch Heads 
Mk 6. T he fuze is simila r to the  Nose Fuze Mk 
119, with  a bu rs ter tube inste ad of a booster 
charge.

Mk 152
Rockets  used i n .. .7.2-inch D.R. (Head  Mk 5)
Func tioning ............................. Instantaneous
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ROCKET FUZES (N AVY NOSE)

Arming tim e.................. 120 vane  revolu tions
Vane span, inches........................................ 4.75
Body diameter , inch es................................ 2.75
Over-all length, inches ................................ 5.5

General : Thi s fuze is identical to the  Bomb 
Fuze AN-Mk 219. excep t t ha t it  has  been pa r
tially armed fifty  turns of the  arming vanes  
and a meta l fork  has  been inse rted  between the  
vane ca rri er  and the  fuze body to take up the  
space left  by the  pre-arm ing process. Thi s fork  
must be removed before  launching  the  fuzed 
rocket. In addit ion, the  pitch of the  vanes has  
been increased to 10 degrees ins tead of the  18 
degrees on the AN-M k 219.

The Bomb Fuze AN-Mk 219 must not be used 
in place of the  Rocket Fuze Mk 152, and vice 
versa.

When insta lling  the  Fuze Mk 152 in a demo
lition rocket, be sure  to use a reg ula r adapter  
ring  for the  Bomb Fuze AN-Mk 219, the  same  
as when in stall ing the  Bomb Fuze AN-Mk 219 in 
the  nose o f a depth bomb. The fuze cavity  in the  
rocke t body is deep enough to necess itate the  
addit ion of the  following with  the  Fuze Mk 
152: Au xilia ry Booster Mk 2 (two  inches  long) ; 
Auxi liary Booster Mk 1 (th ree inches lo ng ); 
and one cardboard spacer approx imately f t  inch 
thick  placed below the auxi liary booste rs. Tes ts 
have indica ted th at  a high-order detonation 
can still  be expected if an additional cardboard 
spacer  is used in place of the  Auxiliary  Booster 
Mk 2; however, use of t he  booster is p referred .

When the rocke t is placed in the  launcher, an 
arm ing  wire,  one end of which is attached to 
the launcher, replaces the  sa fety pin. This  as
sembly preven ts fuzes of oth er rockets in the  
launcher from  arm ing  as  a result  o f the  blast  
from rockets  al ready launched. Both safety  pin 
and arm ing  fork must be  replaced  if the  rocket 
is not fired.

Operat ion : There  are  two stages  of arming. 
During the  firs t stage, the  uppe r gear is free 
to ro tat e and the  lower gear,  being atta che d to 
the  ham mer c arrie r locked by the inner  sleeve, 
is held s tat ion ary . During t he  second stag e, the

ham mer carrier ha s risen  to  clear the  inner  
sleeve, and the  lower gea r is free  to rotate , 
while the  upper  gear is held sta tionar y, as it is 
atta che d to the  arming shaf t, which was 
thread ed up unti l it locked aga inst the  shaft  
extension nut.

First  sta ge : As the  rocke t is launched, the  
arm ing  wire is with draw n and the  vanes are  
fre e to rota te. Through the  sy stem  of reduction 
gea rs, the  upper  gear rotate s to th rea d the  arm
ing  s ha ft  up until the head of the  screw on the 
sh af t locks again st the  sh af t extension nut. 
A collar on the  shaf t lift s th e ham mer  carr ier  
and the  en tire arming assembly . Simultaneous ly 
with the  locking of the  arm ing  shaf t and the 
upper g ear,  the  hamm er car rie r clears t he  inner 
sleeve to free  the lower gear.

Second sta ge : The  lower gear and hammer 
ca rri er  are rota ted  in a  counter-clockwise direc
tion . The aligning  lug on the  hammer car rie r 
enga ges the  firing-pin car rier, lining up the  fir
ing-pin extension with  the firin g pin. Fu rth er  
rot ation causes the  firing-pin ca rri er  to engage 
the  det ona tor  car rie r, lining the  firing pin up 
with  the  de tonator. 'The h amm er carrier*, firing- 
pin carr ier , and d etonator car rie r cont inue to ro
ta te  throug h 180 degrees, unti l the lip on the 
det onato r ca rri er  engages th e inner  sleeve. 
Simul taneously, the  spring-loaded det ent  in the 
st rike r snaps into a recess in the  ham mer  car
rier , thus locking the  firing tr ain components in 
an armed position.  Since the  upper and lower 
gears  a re now both locked, th e two copper pins 
secu ring  t he  lower gea r to the  ham mer  c arr ier  
are  sheared  and the  vanes ro tat e freely. If the  
air  speed is less th an  300 m.p.h., th e a ir  pressure 
will no t be sufficient to she ar the pins, and 
the vanes  will merely cease  rota ting .

The  fuze is now fully ar med . On impact, the 
entire  upper assembly of the fuze  is forced in
ward. The  shea r wire in the  arming sh af t is 
cu t as the  upper p art  of the  sh af t telescopes into 
the lower pa rt,  and the  s hear wire thro ugh  the 
fir in g pin is cut a s th e firing-pin extension forces 
the  firing pin into the  detonator . The detonato r 
set s off the  auxi liary  booster  lea d-i n, booster 
lead-in, booste r, and main cha rge  successively.
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ARMING 
VANE
(4 BLADES)
S E T 
SCREW
SE T-BA CK  
COLLA R 
SHEAR WIRE  
(ON M KI5 8 ONLY)

ARMING VANE HUB

RADIA L SHEAR 
WIRE
SET-B ACK
CO LL AR

tsP - sapetv
b ----- PLUG

ARMING SCREW

PIN

GASKET

SEALING
WASHER
SEALING
COLLAR
WEIGHT

SK ETC H OF 
SETBACK COL
LAR TO SHOW 
TH E LO CK ING 
PIN S AND THE  
SPRING PL AT E 
IN PLACE.
(SO *FROM THE 
CROSS SECTION 
OF F U Z E )

BALLS ( 3 ) —
FIRING P IN -  
SLEEVE
SL EEVE -------
STOPS

-------------- SLEEVE SPRING
--------------FIRING PIN SPRING

FIRING P IN - 
oetonator 
SHUTTER  
LEAD-IN

-------LOCKING DET ENT

------ LE AO -IN  DISC

BOOSTER

Figuro 1$7. Navy No w Fuiei  (R oc kt i) Mk 156 and Mk 158

Mk 156 and  Mk 158
Rocke ts used in ,, , , , ,Mk 15$—7.2-inch H.E.

Mk 158—7.2-inch Pro
jec tor  ch arge

Functionin g..........................The M k  156 has  red
poin t on nose of  
vane  hub

Arming  tim e................4 to 5 vane  revolutions
Va ne  span, inc he s....................................... 3.125
M ax im um  body dia m et er , inch es ................ 2.2 5
Ove r-al l leng th  (w ith out bo os te r) , in ches.6.9

Gen er al : The tw o fuzes ar e iden tic al , except 
th a t th e Nose Fuze Mk 158 Mod  0 has  a sh ea r 
w ir e  in  th e set-back co lla r. Th ese fuzes we re
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ROCKET FUZES (N AVY NOSE)

designed to replace  the  Nose Fuzes Mk 131 and 
Mk 136 respectively .

Operatio n: The safety  pin is removed when 
the  rocke t is loaded on the  launcher , leaving 
the  vanes secured by the  set-back collar, which 
has a leaf spr ing  holding it up by pressure  
aga ins t the locking pins. On firing, the  set-back 
collar moves back (breaking the  she ar wire in 
the  Nose Fuze Mk 158). freein g the  locking pins 
from the  groove in the  collar. On impact with 
water, the  force on the  vanes causes a torque  
sufficient to shea r the  radial shea r wire holding 
the  vane cu p to the  neck of the  fuze. The vanes 
are  fre e to rota te, unthreading the  spindle 
thro ugh  the neck o f th e fuze body. As the  spin
dle draws back from the  ine rtia weight , the 
spr ing under the  firing sleeve forc es the  sleeve 
and ine rtia  weight up. Since the  firing pin is 
locked to t he  firing sleeve by three locking balls, 
the  firing pin and its  spring, cocked again st a 
collar on the  fir ing pin. rise  with the s leeve and 
ine rtia weight . As th e sleeve clears the  four  
spring-loaded sleeve stop s in the  fuze body jus t 
above th e f iring pin guide, th ey spr ing o ut under  
the  sleeve. Afte r approximately  fou r vane ro
tatio ns. the  firing pin will have been raised by 
the  sleeve sufficiently to clea r the s hu tte r cavi ty, 
allowing the  spring-loaded detona tor sh ut te r to 
move over  into the  armed position  with the  
deto nato r lined up with  the firing pin and 
booster lead-in. The d etonator sh ut te r is locked 
in position by a  spr ing-loaded detent.  The spin
dle continues to rise  unti l the washer  t o which 
it is keyed engages a groove in the underside 
of the  fuze  neck. The inertia  weight , sleeve, 
and firing pin cease  ris ing  when the  sleeve 
engages the retain ing  ring.  On con tact  with  a 
submarine  o r o the r underw ater o bstruction , in
er tia  causes the  weight to move forward on 
normal impact or  laterally on oblique impac t, 
thereby  allowing th e thr ee locking balls to jum p 
out and release the  spring-loaded firing pin.

Remarks : The sleeve stops  in th e fuze body 
which spr ing out  under  the  sleeve are  provided 
in ord er to allow the spindle to be screwed back 
down from  the  Armed position withou t dang er 
of  forc ing the  str iker  into the detona tor.  In

view of the  fact  th at  the  ine rtia piece may be 
insecurely lodged over  the  str iker  spindle, thi s 
procedure is not recommended on any rocket 
th at  has once been fired.

Do not remove these fuzes from a projectile 
with any tool oth er  than  the spanner which is 
issued with the  fuze. Sep arat ion o f the two par ts 
of the  fuze body min s th e fuze.

Mk 154 Mod 3
Rockets used in ..............4.5-inch B.R. Smoke
Func tioning .......................   .Ins tan taneou s
Arm ing ti m e ..................300 vane revolutions
Vane guard  diam eter,  in che s.......................2%
Over-all length, inches .............................16.56

General : This  fuze  consi sts of a Nose Fuze 
Mk 137 Mod 2 fuze plus a te try l burster tub e 
14.06 inches long. A steel collar  is brazed to the 
upper  end of the  tube. A rub ber  gas ket  is in
ser ted  between the burste r-tu be collar and the  
bu rs ter  retain ing  disc. Between the wall of  the  
bu rs ter  tub e and the  inside wall of the  bur ster 
retain ing  disc is left n clearance of approxi
mate ly 0.03-inch. This  c learance, in addition to 
the  rub ber  gasket, allows the  bu rst er tube a 
cer tain  degree  of flexibility, which is desirable  
when installin g the  complete fuze assembly in 
the  fuze  adapte r of t he rocke t body.

Rem arks: No disassembly of thi s fuze is 
authorized.

V.T. Mk 170 Mods 0 and I , V.T. Mk 173 Mods 
1— 5, and V.T. M402

Rockets used in . .Mk 173—Head Mk 10 (S.S.)
Mk 170—4.5-inch Mk 16

<&S.)
Funct ioning ..............20- to 60-ft. aerial burst

when fired 15° to hor i
zontal

Over-all length , inc hes ................................. 8.5
Materials........................ Nose section—plastic

Base ring—steel 
Body—steel

Desc ription: The V.T. Fuzes Mk 170 a nd Mk 
173 Series are  for  spin ner  rock ets. The  Army
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ELECTROLYTE
VIA L

BREAKER PIN

FIRING  CONDENSER

PLASTIC NOSE SECTION

ST EE L BASE RING

WET EN ER GIZE R

ELECTRIC DETONATOR  

r— MERCURY SWITCH

RELEASE LE VE R'
BREAKER P lN - i
CENTRIFUGAL 
RELEASE 
PLATES

CENTRIFUGAL* 
HANDLING  
SAFETY SWITCH

DETONATOR 
ROTOR 
ROTOR OETENT

MK 4 4  AUXILIARY. 
DETONATOR FUZE

TETRYL PELLET. 
BOOSTER

HA LF ROUND CAM
FIXE D STRIK ER--------

L— DETONATOR SLIDE R

MK 6  MOD 12 REAR FITT ING IN MK 173 MOO 0  FUZE 
MK IO MOO 0  REAR FITT ING IN MK 173 MOD I FUZE

Figure 1S8. y.T. Fuim Mk 170. Mk 173. and M402

designates t he  Mk 170 Mod I as th e M402. 
Bursting heights will depend on t he  angle of

approach to the  ta rget  and the  type of tar ge t, 
as in all V.T. fuze opera tion. When the  rockets 
are fired at  a 15 -d eg ree  angle  from the  hori 
zontal, bu rst ing  h eig hts  over average land ta r
gets will be 20 to 60 fee t, while burs ting he igh ts 
will be 40 to 80 feet when the  rockets are fired 
at  a 15-degree angle of elevation.

Minimum range fo r the V.T. Fuze Mk 173 in

the  Navy 5.0-inch S.S. rocket  is 2,500 yards, at 
which point only 26% of the  fuzes  will operate  
properly upon approach  to the  tar ge t. Best  re
sul ts ar c obta ined a t rang es between $.000 yards 
minimum and 5,000 yards maximum—maxi
mum effective ran ge of the  rocket. In these 
limits,  76 to 80% of the  fuzes should func tion 
properly upon approach to t he  target .

It  has  been found  necessary to use a very 
long arming delay on these V.T. fuzes to give

210 CON FtDENTlAt



ROCKET FUZES (N AV Y NOSE)

assurance that  t he fuze will not  be armed until 
the afte r-burn ing  of  the rocke t motor  is no 
longer  a hazard . If the  fuze were arm ed earlier, 
after-burning would cause the  V.T. fuze to 
funct ion prem ature ly, the reby wasting  the 
round.

Minimum range of the  V.T. Fuze Mk 170 or 
M402 in the 4.0-inch Army rocket i s 2,500 yards, 
at  which point 50 per cent of the fuzes will 
function properly  upon approach to the target . 
Effective  rang e limits  are  3,000 yards to 5,000 
yards, for  full operability. Bursti ng height s a re 
about the  same as for  the V.T. Fuze Mk 173 
in the  N avy rocket.

Operation: After  the  rocke t is fired, when 
spin has  reached 25 to 30 revolut ions per  sec
ond, the cent rifugal release plates in the spin 
breake r swing  outboard  s imultaneously aga inst  
the ir hair springs , thereby free ing the release 
lever. This lever swings outbo ard, freeing the 
half-round earn which is rota ted counterclock
wise by the  spring-loaded detona tor  slider, re
leasing  it. The deto nato r slider is snapped 
aga inst  the  fixed str ike r, firing the  detona tor. 
The force of the  explosion is exer ted aga ins t 
the  head of the  breake r pin, forcing it upward 
thro ugh  a hole in the  bottom of the  wet ener
gizer  and into the electro lyte vial, breaking  i t. 
Centrifugal force dis tributes the  electroly te, 
energ izing  th e powder supply. E lectrical energy 
is supplied to the  V.T. element.

In the meantime,  the  rocket has atta ined  
its terminal spin velocity of about 140 revolu
tions per  second, and the mercury in the mer
cury  switch  in th e re ar fitting is forced outboard 
thro ugh  the  porous membrane.  After  a delay of  
two to eigh t seconds, depending upon the  rate 
of spin and the  tem peratur e, the  shor t circui t 
across the  squib caused by the mercury is re
lieved and the  squib is armed.

When spinning of  the  rocke t s ta rts, the rotor 
dete nts of the auxi liary  deto nating fuze swing 
outboard, bu t the  roto rs are  prevented from 
lining up by their  friction again st the  bottom 
of the housing, caused by accelerat ion. When 
burn ing is over, the unbalanced rotors swing 
into position, arming the  auxi liary  detonating 
fuze.

When spinning of the rocket sta rts , the reed 
contact in the  cent rifeg al handl ing sa fety switch 
is forced outboard, allowing the firing condenser 
to st art  accumulating  a charge thro ugh  a  high- 
resis tance circuit as  soon as the  wet energize r 
is activ ated . In about five seconds af te r the  be
ginn ing of charg ing, sufficient charge  has been 
accumulated to allow firing of t he  electric deto
nator  and th e fuze is armed.

Upon approach t o the earth , t he V.T. element 
completes  the  firing circuit and discharges  the 
firing condenser through the electric detona tor. 
The force of the  explosion detonates the auxili
ary detonating fuze, which init iate s detonat ion 
of the  main cha rge.

In the  V.T. Fuze Mk 173 Mod 1 o r the V.T. 
Fuze Mk 170 Mod 1, if  the  V.T. element docs not 
funct ion upon approach to the target, the  R ear 
Fi tti ng  Mk 10 Mod 0 will cause instantaneous 
opera tion upon impact.

Rem arks: A rear  fitting  containing th e sa fety 
and arming fea tures common to V.T. fuzed 
rounds will be the  Rear Fi tti ng  Mk 6 Mod 12 
in t he  V.T. Fuze Mk 173 Mod 0 or  Mk 170 Mod 
0. It  contains a mercury switch across the  squib, 
which unshort s as a result of spin, and a cen
trifuga l handling safety  switch which allows a 
charge to be accumula ted on the firing con
denser only while th e round is spinning.

The Rear Fit ting Mk 10 Mod 0 is used in the 
V.T. Fuzes Mk 173 Mod 1 and Mk 170 Mod 1 
and, in addition to th e components of the  sta nd
ard  Rear Fi tting  Mk 6 Mod 12 described above, 
also contain s a mechanical impact firing feature 
cons isting  of a fixed str ike r and a movable deto
na tor with  appropritc  det ent s and anti-creep 
springs  to give adequate  sa fety .

V.T. Fuzes Mk 173 Mods 2, 3, 4, and 5 are 
waterproo fed fuzes. Mk 173 Mods 0, 1, 2, and 3 
are  not unde r procurement  by the  Bureau of 
Ordnance. Mods 0 and 1 had no au xilia ry deto
nat ing  fuze waterproof ing; Mods 2 and 4 are 
like the Mod 0 in that  the Rear Fi tting  Mk 6 
Mod 0 is used. Mods 1, 3, and 5 have the impact 
deto nato r. The  Mod 6 is th e one  being manufac
tur ed  in q uanti ty to supply the fleet.
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FIRING CIRC UIT___
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Figure 1$9. V.T. F vm  Mk 171. Mk 172. end T2QQ4
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ROCKET FUZES (N AVY NOSE)

V.T. Mlc 171, Mk 172, and T2004
Rockets used i n . ..  .5.0-inch A.R. Mk 1 Mod 1 

Head
Funct ion ing ............By impulse on approach

to ta rget
Fuzes used with ............Mk 157 Mod 0 or Mk

165 Mod 0
Arm ing d ist an ce ................. 340 yd. a t 0° F.

255 yd. a t 110° F.
Launched at  300 kno ts .. . .1030 yd. at  0* F.

810 yd. at  110° F.
Body diameter, inches ............................... S.4
Over-all length , inches ............................. 10.4
General: The Mk 172 is a V.T. fuze for  Navy- 

type-fin stabi lized  rockets. The complete round 
is d esignated as  Rocket Assembly Mk 1 Mod 5.

Desc ription: In appearance, the  V.T. Fuze Mk 
172 is the  same  as the  V.T. Ring-Type Bomb 
Fuze T50. T he fuze may also be marked as the 
T2004 for  use in Army rockets. Internal ly, the  
fuzes are  also similar, excep t th at  a set-back 
has  been added in the  V.T. Fuze Mk 172 Mod 0.

Operat ion : When the  rocke t is launched,  the  
arm ing  wire  is withdraw n from the vane lock
ing pin, which in tu rn  is forced o ut by i ts sprin g 
to free  the  vanes. At the  same time, the  set 
back produced by the  sudden accelera tion forces 
the hinged ine rtia  weight back aga inst its 
spring . The hinged ine rtia weight forces  the 
locking dog from the  arming- stem  gea r sector 
by means  o f its  lever linkage,  freeing the  gear 
tra in.  The vanes rot ate , driv ing t he  elect ric gen 
erator  an d the  gear  train. Af ter  approximate ly 
100 vane revolutions, the  gear sector on the  
arm ing  stem  has rota ted 25 degrees clockwise 
to move clear of the  gea r tra in. As the gear 
sector clears the  gea r train, the  tension sprin g 
snaps it 75 degrees clockwise, where it  is de
tained by the  stop pin on the  hinged ine rtia  
weight . Since the  arming stem and deto nato r 
rotor  are  integral with the  gea r sector, they  also 
move 25 degrees by vane ro tation and 75 degrees 
by spring action . The vanes continue to r ota te, 
driv ing the  gene rator and the  gear tra in, which 
is disconnec ted from the  arm ing  stem.  As ac
celera tion ceases  at  the  end of burning of the  
motor, the  spring forces the  hinged ine rtia  
weight fo rward, pulling the  stop  pin and  freeing

the  gear secor. The tension gea r snaps the  gear  
sec tor 90 degrees clockwise into  the armed 
position, lining up the  det ona tor  with  the  
booster  lead-in and making electrical connec
tion to the  firing c ircuit. The deto nat or is locked 
in position by a spring-loaded de ten t in the deto 
na tor  ro tor. When the  electric  detona tor is con
nected to the firing circu it, the firing condenser 
is charged. Af ter  0.7 to 1.4 seconds, the  con
denser  ha s stored up sufficient power and the 
fuze is armed. On approach to a  ta rget , t he V.T. 
element activates the  firing circuit, which dis
charges the condenser through the  electric  deto
nat or which init iate s th e explosive tr ain .

Rema rks : Each V.T. Fuze Mk 172 Mod 0 is 
shipped  as a complete uni t including a seal wire 
and booster  safety  pin. It  will be recalled th at  
the  booster  safety  pin in th is application , like 
th at  on the bomb fuzes, gives a  visual indication 
th at  the  deton ator  ro tor  is in its  orig inal or sa fe 
position,  if, upon removal of the pin, it can be 
fully reinserted. If  it  canno t be reinsert ed, the  
detona tor  roto r will have moved out of position 
and, hence, th e fuze should be disposed of.

The  V.T. Fuze Mk 172 Mod 0 h as nei the r self- 
des tructiv e nor  impa ct-functioning features. 
However, if the  V.T. fuze is a complete dud, 
the  Base Fuze Mk 157 Mod 0 will cause deto 
nation af te r impact. While the  V.T. Fuze Mk 
172 Mod 0 is designed prim arily  for  air-to-  
ground firing, it  could be used, thou gh less ef
fective ly, for ai r-to -air  firing. In thi s applicat ion, 
the  rocket would have to come within 20 feet 
of the ai rc ra ft ta rget  in order to function.

A seal wire throug h a hole in the  a rming  pin 
inserted at  th e fac tory prev ents  th e vanes from 
ro tat ing  and insures th at  the arming mechan
ism is in the  proper position. Any turn ing  of the 
vanes, unless accompanied by set-back, will 
cause the  roto r syst em to jam , str ipp ing  its 
gea rs, so th a t the  fuze  will be a dud. For this 
reason, t he  fuze cannot be pre-armed.

If  the  seal wire is broken when the  fuze is 
originally removed from the  conta iner, do not 
use the  fuze. Fuzes in thi s condition could be 
disposed of In accordance with secu rity  regula
tions  by lowering in deep wa ter  or by explosive 
demolition.

CO NF IDEN TIAL -' 213



U. S. EXPLOSIVE ORD NA NC E O P  16 64

/.EO T
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ARMWG STEM TENSION SPRNG

ARMED
POSITION

UNARMED
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POSITION DURING 
ROCKET MOTOR 

Burning

Figur» 160. V.T. Fuiu Mk 172 Mo d 0 —  Mochonical Arming Dovico

High-sp eed rotat ion of  the  vanes is neces
sary to  produce the  current to fire the  fuze. 
The refore , the  fuze is actual ly armed only  when 
in  fl ig h t on  th e  ro cke t a t  sp ee ds in exce ss  of 
80  kno ts . D am ag ed  f uze s m ay  h ol d th e  e le ctr ic al 
c h a rg e  in th e  condense r fo r q u it e  som e tim e.  F o r 
th is  re aso n , dam ag ed  fu zes  and  duds fo und on

the  ground should preferab ly be handled with  
ca re .

N o d is as se m bly  o f th e  V.T. Fuze  M k 17 2 
Mod 0 is authorized by field personnel.

T h e  V .T .F uz o Mk 171, fo u r  t im es a s  se n sit iv e  
as  the  Mk 172, was designed for plane-to-plane 
firing; but, because of poor results in th is tech
niq ue of  f ir in g , fe w  o f t h e se  fuz es  w er e pr od uc ed .
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Part 2 —  Chapter 6 — Section 6

NAVY BASE FUZES

M k3 l andM k36
Rocke ts used  in ........................... 5.0-inch Mk 8
F unct io n in g ................ Mk 31—non-delav

Mk 36—0.01 sec. de lay
Body diam ete r, inch es .................................1.8
Over-all l en gth,  inch es .................................4.68

Ge ne ra l: Th e Navy Rocke t Bas e Fuze Mk 31 
is identic al to  th e Na vy Ba se- De ton ating  Pr o
ject ile  Fuze Mk 31. Th is fuze is armed  by cen 
tr ifug al  force and th us  can on ly be used  in  spin - 
stabili zed  roc ket s. The  fuze is des ign ed fo r in
stan tane ou s act ion  on imp act . I t is shippe d in
sta lled  in the base of the rocket  body.

De scr ipt ion : The fu ze js  composed of  two  ma
jo r p a r ts : t he  fuze  body a nd th e noze  cap. The  
body contain s th e auxil iar y de to na to r plunge r, 
the  de tona to r p lunger , th e d eto na tor -plung er  de
tent s, th e an ti-creep sp rin g assembly , and  the 
firing trai n.  The au xi lia ry  de tona to r plu nger  is 
surro unded by tw en ty  ball be ar ings  and bears  
ag ains t the bottom of  th e de tona to r plunge r. 
Fi tte d over the top  of the de tona to r plu nger  is 
th e an ti- cree p sp rin g assembly  cons ist ing  of an 
inne r and  ou te r cup  sepa ra ted by  an ant i-creep 
sprin g. Th e ou te r cup  will not  move, and the  
inne r cup  is crim ped  over the top  of th e de to
na to r plu nger  a nd held in pos ition by the sen si
tiv e pr im er  holder . Th e firing tr ai n  cons ist s of 
th e se ns itive  pr imer,  plu nger fir ing  pin, sec 
ond ary  pr im er , de tona tor, and bo os ter lead- ins 
and  lead-outs,  which ar e ou t of  line in th e un
arm ed posi tion .

Th e nose cap, which is secured to the end of 
th e body by a  threa de d jo in t, house s th e sensi
tive fir ing  pin  and  firing-pin de tent s. Th e sensi
tive fir ing  pin is held  in place by  two  sta kes, 
but is  r efer red to  as  a “flo atin g” fir ing  pin,  since

it can  move dow nward  s lig htl y. Ninety deg ree s 
rem ove d from  th e two  de tent s are  two  holes  
in th e nose cap. A lock ing pin is provided to 
lock th e nose cap  in posi tion.

Op erati on : Th e for ce  of set -ba ck cau ses  th e 
sens itive  firing pin to  move bac k on the firing 
pin de tent s and  hold the m in by  fricti on . When  
th e mo tor  burns  out . creep causes th e firing pin 
to  move fo rw ard and  rele ase  th e de tents. Cen 
tr ifug al  forc e will move both se ts  of de tent s o ut 
wa rd ag ains t th ei r s pr ings , a nd  the fuze i s t he n 
com plet ely ar m ed . Th e de tona tor p lun ger is p re
ven ted  fro m mo vin g forw ard  on cre ep  because  
of  th e anti-cre ep  sp ring ; but on impac t the 
au xi lia ry  plu nge r, ac tin g as  an  in er tia weight , 
pushes  t he  d eton ator  plu nger forw ard.  T his ac
tion  mov es th e inne r cup  forw ard,  th us com
pr es sing  th e anti-cre ep  sprin g, and br ings  the 
bo os ter  lead- ins and  lead-o uts  in line. The s ensi
tiv e pr im er  in th e top  of th e de tona to r plunge r 
is ca rri ed  on to  t he  sen sit ive  firi ng pin, and the 
explosion of th e sen sit ive  pr im er  acco mpl ishes 
two th in gs :

1. Th e gases  resu lting  fro m th e explo sion 
pa ss  th ro ug h th e po rt  holes  on th e  side of the 
pr im er  conta ine r and  build  up a high  press ure , 
expand ing  th a t par t of the cup  which is ad ja 
cent to  th e holes in  th e nose  cap.  Th is action 
locks the de tona tor p lun ger in th e fired posit ion 
and  kee ps t he  fir ing  tr ai n lined  up .

2. Th e sh ea r wire th a t has been hold ing up 
th e  s eco ndary  firing p in is bro ken, and the sec
on da ry  firing pin is driv en down into th e sec
on da ry  pr imer,  and  th e flash se ts  off th e de to
na to r and booster  eleme nts.

Rem arks : The  Base  Fuze Mk 36 dif fer s from  
th e Mk 31 only in th a t it  has  a  0.01 second de lay 
ele men t housed  in the space which is th e flash 
cha nnel in the Mk 31.
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SENSITIVE FIRING PIN

FIRING PIN DETENT 
SENSITIVE PRIME R 
INNER CUP 
OUTER CUP 
PLUNGER FIRING  PIN 
SECONDARY PRIMER 

ANTI-CREEP SPRING 
OELAY ELEMENT 

LEAD IN 
BOOSTER 
LEAD OUT 

DETONATOR 

PLUNGER DETENT  
AUXILIARY PLUNGER

PLUNGER DETENT-

AUXILIARY PLUNGER

Figure 161. Navy Baso Ftnot (Roc k+ f) Mk 31 ant/ Mk 36

SENSITIVE FIRING PIN
SENSITIVE PRIMER------
FIRING PIN
INNER CUP 
PLUNGER FIRING  
SECONDARY
AN TI-CR EEP SPRING
DELAY ELEMENT-------
OUTER CUP---------------
DETONATOR--------------
LEAD OUT------------------
LEAD IN --------------------
BOOSTER------------------

Mk 134
Rockets used in. .3.5-ineh Window a nd Flare
Over-all length , inches .................................1.28
Diameter, inches ...................................... 2.875
M at er ia l.................................................. Plast ic

Fuzes used with ....................................... None
Fu nc tio nin g.. . .Safety-fuze delay 15 seconds
Descriptions: The Base Fuze Mk 134 consis ts 

of a molded plastic case in which a leng th of 
Ensign Bickford safety fuse  is coiled with a cap
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ROCKET FUZES (NAVY BASE)

on one end and a 20-gram c harge of black pow
der  on the oth er. •

Ope ratio n: Blast from the  motor impinges 
and fires the  cap. The cap set s off  the  fuse  
which burn s for  15 seconds befo re the  burn ing 
gets  to th e black-powder charg e. Explosion 
of the  black powder expels the window load 
throug h the forward end of  the rocket.

Mk 146 and Mk 146 Mod I
Rocke ts used i n . . . .3.5-inch Head Mk 4 

5.0-inch Head Mk 1 
7.2-inch D.R. Head Mk 10

Fu nc tio ni ng ......................................Non-delay
Fuzes used w i t h A l o n e  or with  Mk 1-19

or  Mk 148
Arming T im e. . . .  From ignit ion o f propellant 

to 0.1 second af te r acceler
atio n ceases

Body diameter , inches ............................... 2.88
Over-all leng th, inch es............................. 5.50

General:  The fuze head screw s into an 
adap ter  fixed in the  base  of the rocke t body, 
and th e gaske t a nd luti ng on the  thread s make 
a gas-t igh t seal. The top of the  fuze is exposed 
to the  fron t end of  the rocket motor. The Base 
Fuze Mk 1-16 Mod 1 d iffers in th at  i t has a more 
sensitive firin g tra in.  T hese  fuzes are  being re
placed in the 5.0-inch rocke t 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 ship ped assembled in the  base of the 
rocke t head,  and is not to be removed.

Opera tion: When the  rocke t is fired, gas under  
considerable pressure from the  rocket  motor 
passes  thro ugh  the  in let screen  und erneath  the 
inlet  screw and en ter s the  pressure chamber. 
As the  gas  pre ssu re builds up. the diaphragm 
bears again st the  a iming  plunger, breaking the  
she ar wire and forcing the  arm ing  p lunge r in
ward.  T he locking ball, which is preven ting  the 
rea rward  .movement of the  str iker  block, is 
forced ove r by the  pressure of the  spr ing
loaded str iker  block into  the  narr ow portion

of the  arm ing  plunger. The  st rike r spring fo rces 
the  s tr ik er  block rearw ard,  re tra cti ng  th e firing 
pin from the  detona tor  sh ut ter. The sh ut te r is 
still  prevented from moving across the  fuze by 
actio n of its spr ing  u ntil af te r deceleration be
gins. since  the  force of set-b ack th ru sts the 
sh ut te r back and causes the  sh ut te r locking 
pin t o engage in a recess in the  firing-pin guide. 
After  burning of the  propellan t ceases  and de
celeratio n begins, the sh ut te r ride s forward, 
disengaging  the  locking pin from the guide . The 
sh ut te r spr ing  forces  the  sh ut te r across the 
sh ut te r cavity, where it is locked in the  armed 
position  by a detent  which is housed in the 
firing-pin guide and which enga ges a recess in 
the  shu tte r. On impact,  ine rtia  drives th e st rik er  
block forw ard  aga ins t its  spring, the  firing pin 
str ik ing the  detonator.

Remarks : A few of the  ear ly exper imental 
models incorporated a delay of 0.02 second to 
allow penetra tion . The Base Fuze Mk 157 was 
developed from these . The  la te r models of thi s 
fuze have  undergone the following modifica
tions  :

1. The  inlet  shield  has been modified. The 
two outside  legs are slightly  longer  tha n the  
flat base of the  shield, so th a t the  inlet  screen 
will no t be crush ed when the inlet screw is 
tigh tene d.

2. The ball retain ing  plug, slaked in place, 
has  replaced the  screw plug.

3. A safety  pin has been fitted below the
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sp a c e r  sl ee ve  to  fa c il it a te  as se m bly  opera ti ons.
4. T h e  d e to n a to r s h u t te r  h as ta k en  o n a il  ova l 

sh ap e , e li m in at in g1 th e  fo rm er sq u are d  com er s.
5.  T h e  la te s t lo ts  o f R ase  Fuzes Mk 146 hav e 

bee n fu r th e r  a lt er ed  to  in cre as e  th e  ov er -a ll  
se n s it iv it y  o f th e  fu ze by  u s in g  a  w eaker cr ee p 
sp ri n g , a  m o re  se n sit iv e  p ri m er,  an d a  m or e 
ta p e re d  fi ri ng  po in t.

Mk 157  Mods 0  and I, and Mk 159
R o ck e ts  u se d  i n . . .M k 157— 5. 0- in ch  H ea ds

M ks  1 , 5 , a nd 6
Mk 157 Mod 1— 11.75-inch  

Head Mk 1
Functioning .......... Mk 157— 0.02 -sec on d de la y

on  im pact

A rm in g  t im e ................ A rm ed 0.1  se co nd  a f te r
ac cele ra ti on  ce as es

B od y d ia m ete r,  in c h e s ............................2 -1 5 /1 6
O ve r-al l le n g th , in c h e s .................................5 -1 /2

G en era l:  T he B as e F uze  Mk 157  Mod 0 is  es
sen ti a ll y  s im il a r to  th e  B as e Fuze  Mk 146 , w it h  
th e  fo llow in g d if fe re nces:  <1) a 0. 02 -sec on d de
la y  d e to n a to r re p la ces th e  no n- de la y d e to n a to r 
o f th e  M k 14 6;  (2 ) th e  f ir in g  pi n an d  th e  ficin’g- 
pin  b od y a re  p in ned  t o g e th e r  b y a  th in  lock w ir e.  
T h e  B as e Fuze  Mk  157 Mod 0 h a s  be en  devel 
ope d to  af fo rd  g re a te r  p e n e tr a ti o n  o f th e  ta rg e t 
th a n  w as po ss ib le  w it h  th e  no n- de la y d e to n a to r 
o f th e  B as e Fuze  Mk 146. The  Bas e Fuz e Mk  15 7 
M od  0 is  bein g  re p la ce d  by th e  Mk 165  Mod  0,

'NLE T SH IELD

SPAN NE R HO LES

SHEA R WIRE

ARMING

FIR ING PIN SPRING

spr' ng loaoco detent  

FIRING PIN-------------------

OELAV DETONATOR-----
SAFE TY  PIN  — --------------

HLET SCREW

INLET SCREEN

PRESSURE 
CHAMBER
COOPER
DIAPHRAGM

LOCKING BALL

BALL RE TA K
ING PLUG

FIRING PIN  BODY

LOCK WIPE

FIR  NG PIN SPRIN G

firing pis go k
locking pin

SPACER SLEEVE

DETONATOR SHU TTE R

SPRING LOADED OF TENT

STOP pH* a KLE

Figure 163. Na vy  Base Fuse (Roc ke t) Mk 1ST Type

PIN
OETONATOR SHUTTER

SHUTTER SPRING B

CEL AV DETONATOR

GETENT HOLE
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ROCKET FUZES (N AVY BASE)

which cons ists of the Mk 157 Mod 0 with  a 
motor adapte r and an improved detona tor-shut
te r locking: arrangement.

The Base Fuze Mk 157 Mod 1 differs from 
the  Mk 157 Mod 0 in th at  the  material for  the 
fuze body has  been considerably  stre ngthened,  
and the num ber  of external thr eads  has been 
approxim ately  doubled. In all oth er  respects, 
the  fuzes a re identical.

Mk 159:  The Base Fuze Mk 159 is simi lar to 
the  Mk 157, except t hat  th e delay t ime  has been 
changed to 0.015 second. The fuze is used in 
the  base of the 5.0-inch Rocket (5.0-inch Mo
to r—Heads Mks 5 and 6).  Other  minor str uc 
tural changes  have been made as follows: (1) 
a slightly  heavier she ar wire is used; (2) the 
inle t screen and inle t washer have been replaced 
by a b rass  washer having one side flat and the  
oth er radially  ser rated (the radially  ser rated 
side faces  the fuze head, so th a t the motor 
gases  can en ter  the fuze diaphragm  ch am be r) ; 
(3) the n umber  of external t hre ads on the  body 
has been increased and "ru n out ’’ ju st  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 instal led in the base of th e rocke t 
head.

Rema rks : The sen sitivity  of the Base Fuze 
Mk 157 Mod 0 is some what less than that  of 
the  Base  Fuze Mk 146. since the percussion-type 
primers used in delay explosive tra ins are  in
here ntly  less sensitive than  the "s tab’Mype 
primer caps used in instantaneous  deto nato rs.

The Base Fuzes Mk 157 Mod 0 and Mk 157 
Mod 1 are always shipped to th e field installed  
in the base of the  rocket.

No att em pt  should ever be made to remove 
th is fuze from the assembled round for any 
purpose  prior to firing, e.g., to clean th e fuze 
or sub sti tut e a  base plug for the  fuze. Any thing 
less thAn a perfe ct seal between  th e fuze and 
the  ad ap ter in the base of the rocket body 
will allow th e gases  from the rocke t motor to 
seep into  the body and contact the  H.E. filling. 
Prem atu re explosion of the rocke t is then highly  
probable.

Figure  164. Gas Check for  N avy Fu ie i Mk  1S7 
Mod  2, Mk 159 M od 1, Mk 163, an d Mk 164

Mk I57 Mod 2, Mk 159 Mod I, Mk I6 I.  Mk 
163, Mk 164, and Mk 165

Rocket heads  used in:
Mk 157 Mod2 . . . .  11.75" Mk 1 Mod I, Mk 2 
Mk 159 Mod 1 . . . .  5.0" Mk 6 Mod 1 
Mk 161 Mo dO.. . .7.2" D.R. Mk 10 Mod 1 
Mk 163 Mod 0 . . .  .11.75"  Mk 1 Mod 1, Mk 2 
Mk 164 Mo dO.. . .5.0"  Mk 6 Mod 1 
Mk 165 M od O ... . 5.0" Mk 1

Functioning :
Mk 157 Mod 2, Mk 163 Mod 0, Mk 165 

Mod 0 ..................................0.2 sec. delay
Mk 159 Mod 1, Mk 164 Mod 0

0.015 sec. delay
Mk 161 Mod 0................................ Non-delay

Mk 157 Mod 2 and Mk 159 Mod 1:  In o rde r to 
secure  a more  adequate seal ing for th e protec
tion of the explosive in the  11.75-inch and 5.0- 
inch rocket  heads  from th e hot  gases during the 
burning of the  motor, t he  base  fuzes we re modi
fied in th at  a projectile-typ e gas  check was 
added around the  fuze body ahead  of the 
thre ads . The fuzes are  shipped assembled in the 
base of th e head. The lead washe r with  copper 
hood is pressed into place a t 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 (he Base Fuze 
Mk 157 Mod 1 with the  projectile -type  gas seal; 
the  Base Fuze Mk 159 Mod I is the  Mk 159 Moil 
0 wi th a project ile- type gas  seal. These  fuzes 
will be replaced by th e Base Fuzes Mk 163 Mod 
0 and Mk 164 Mod 0 respec tively.

Mk 161 Mod 0 : This fuze w as developed from 
the Mk 116 Mod 1 to secure  be tte r sealing of 
the  motor  gases from the  high-explosive filling 
of th e head and  to eliminate th e possible firing 
of an  unfuzed round. The Base Fuze Mk 161 
Mod 0 will replace th e Mk 146 Mod 1 in the 
7.2-inch Demolition Rocket Head Mk 10.

The Mk 161 Mod 0 d iffers from the  Mk 116 
Mod 1 only in th at  the head of the  fuze has 
been modified to receive th e motor. The 7.2-inch 
Head Mk 10 Mod 1 has  been sligh tly altered 
to accommodate the  new motor ada pter. The 
3.25-inch motor will thr ead  into  the fuze, and 
a thre aded reducer is supplied to per mi t use 
of the 2.25-inch motor.

Figure 165. Motor Adapter in Foies Mk 161 and 
Mk 165

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 161 Mod 0 is sim ilar  to the 
Mk 159 Mod 1. In addit ion to retain ing  th e pro
jecti le-ty pe ga s seal previously  mentioned, the  
Base Fuzes Mk 163 Mod 0 and Mk 164 Mod 0 
have an improved deton ato r-shutter locking ar-* 
rangement. Formerly, the sh ut te r was retained 
in th e safe position by a  project ion which locked 
in a  recess of  the  body durin g set-back, and 
was held in th at  position  by th e force of accel
era tion dur ing  the  burning of the  motor. This 
allowed the  detona tor  upward movement as 
well as rota tion , which contributed  to the  mal
func tioning of the  earl ier  fuzes.

The  new design has removed the  project ion 
and replaced it with a sh ut te r lock pin which 
is mounted  in a set-back block. The block is 
reta ined  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 p in moves up to contact 
the  detent,  to  move upward and compress the 
de tent  spring. As the  motor  burns, the  firing 
pin is withdrawn from the  sh ut te r, to leave 
onl.v the  lock pin to prev ent the  sh ut te r from 
pivoting. As the  motor  b um s ou t and decelera-

DETONATOR
SHUTTER

SH UT TE R 
LOCK PIN

SE TB AC K
BLOCK
SPRING

SE TB AC K 
BLOCK

Figure 166. Modified Detonator Shutter Lock for 
Futa Mk 163. Mk 164. and Mk 165

tion set s in, the  set-back block spr ing  and the 
det ent  sp ri n g  force the  set-back block forward,  
thereby  with drawing the  lock pin from the  
shutt er.  Thi s frees the  detona tor shut ter , and 
the  spr ing acts  to pivot the  sh ut te r over in 
the  cav ity and a lign the  firing tra in.
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ROCKET FUZES (NAV Y BASE)

Mk 163 Mod 1: This fuze differs from the 
Mod 0 in th at the diam eter  of the  inle t orifice 
has  been decreased  and the diameter of the 
she ar wire increased, to increase the arming  
pressure  to  330 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  B as t 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 th at the head 
of the fuze has been modified to receive the 
moto r and the  booste r is approximately  0.3 
inches longer, to incorporate the improved deto
nator -shutter locking arrang ement  described 
tinder the Base Fuzes Mk 163 Mod 0 and Mk 
164 Mod 0.

The adap ter  in the  fuze head is threaded to 
receive th e 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 a s  the Fuze Mk 157 Mod 0.

Mk 162 and Mk 166
Rockets  used i n ............. 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 — Instan taneous 
explosive t rain

Arming distance, fe e t. . .Mk 162—120 to 550 
ilk  166—450 to 580

Over-all length , inch es............Mk 162—6.800
Mk 166—6.400

Body diameter, inches ............Mk 162—2.750
Mk 166—2.125

General: These fuzes were designed primarily 
to be used again st marine ta rge ts. They will not 
detonate immedia tely af te r impact with water, 
but  will allow the  rocket to continue on its  un
derwater tra jec tory. If the rocket str ike s the 
hull o f a ship above water or unde r wate r, the 
fuze will detonate  the  rocket  af te r penetration 
of the hull is completed. I f the rocket misses t he

ship, however, the fuze fires af te r approxi
mately 150 to 200 fee t of und erw ater travel. 
Upon penetra tion  of very heavy fortifica tions, 
the fuze does no t function  a fte r fixed pyrotech
nic de lay but  automatically varie s the  delay in 
firing mechanically, so that  i t does not fire until 
pene tration of th e ta rget  is completed or, if the 
target is too heavy, until  the rocket  stops. It  is 
in this  man ner that  the fuze is discriminating .

Operation: The operation of thi s fuze is di
vided into five st ages: (1) gas pres sure  effect: 
(2) rotatio n causing alignment  of firing tra in 
in a vertical plane; (3) creep; (4) impa ct; (5) 
firing.

F irst  8TAGB— Af ter  the round  has been 
fired, gases from the  burning motor  en ter  
thro ugh  t he  in let filter, pass thro ugh  the orifice 
in the  inlet screw, and exert sufficient force to 
open the  inlet  valve. The gases accum ulate  and 
build up pres sure  in the uppe r chamber. Be
cause of the differential pressure between upper  
and lower  chambers, the gases seep thro ugh  a 
small orifice in the baffle cup into  the lower 
cham ber. Upon the  completion of b urn ing  of the 
motor, the  pres sure  of the gases in the upper  
cham ber is above the rema ining  motor pressure, 
and  the refore  forces shut the inlet valve. The 
gase s from the uppe r chamber continue to seep 
into the  lower chamber , tend ing to equalize the 
pressure between chambers . When the pressure  
in the  lower cham ber is sufficient, the dia
phragm collapses, forcing the  arm ing sleeve 
forw ard and  shearing the shear wire.

S econd STAGE— The rotor , which has been 
kept from turnin g by the  shear wire, is now 
free to rotate  under  the force of  the rotor 
spring. The deton ator  plunger is attached  to  the 
roto r thro ugh  a detonator-plunger  pin, which 
rides in a vertica l groove in the rotor. The tr ig 
ger block likewise is atta che d to the  rotor 
thro ugh  trigger -block rotating pins. Thus,  as 
the  roto r tu rns in a clockwise direction, so do 
the deto nato r plunger and trigg er  block assem
blies. Rotation continues for 90°. a t which point  
the roto r is stopped by the roto r stop pin. This 
aligns the  firing tra in in a vertica l plane. The 
grooves in the detonator  plunger are now aligned 
with two stop pins.
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INLET DISC — 

GAS CHECK— 

INLET VALVE

ARMING SLEEVE 
CAP

HALF CUP

ROTOR SPRING
ROTOR

FIRING PIN SPRING
TRIGGER BLOCK 
SPRING
TRIGGER BLOCK 
FIRING BALLS (4)

INLET SCREW
INLET FILTER
UPPER CHAM8ER
LOWER CHAMBER
BAFFLE CUP
OIAPHRAGM
SHEAR WIRE

CLOSING RING

ARMING SLEEVE 
PIN
OETONATOR 
PLUNGER PIN 
RETAINING RING

DETONATOR 
PLUNGER 
TRIGGER LATCH
TRIGGER 8L0CK 
LOCKING BALLS 14>

FIRING PIN 
DETENT

PRIMER- 
FLASH CHANNEL- 
DETONATOR

leao-outs-

l e a o - in s -

OETONATOR CASE

STOP PIN

BOOSTER

figure 167. Navy Bate Fuie (Ro cke t) Mk J 66 (A ne m bl y)

T h ir d  sta g e— U pon  th e  co m p le ti o n  o f 
b u rn in g  o f  th e  ro c k e t m o to r  and c o m p le ti o n  o f  
th e  ro ta ti o n  o f  p a r ts  d is cu sse d in  th e  second  
s ta g e , th e  fo rc e  o f  c re ep  ca uses th e  d e to n a to r  
p lu n g e r  an d  t r ig g e r  b lo ck  assem b ly  to  m ove  f o r 
w a rd , th e  r o to r  b e in g  he ld  in  p o s it io n  b y  th e  
r e ta in in g  r in g .  T he  t r ig g e r  b lo ck  Contin ues to  
m o ve  fo rw a rd  u n t il  i t  eng age s a sh o u ld e r in  
th e  fu ze  body . A s  th e  d e to n a to r  p lu n g e r is  a t 
ta ched  to  th e  t r ig g e r  b lo ck  b y  fo u r  f ir in g  ba lls .

fu r th e r  m o ve m e n t o f  th e  d e to n a to r p lu n g e r al so  
ceases as th e  t r ig g e r  b lo ck  engages th e  fu ze  

body. T h e  f ir in g  t ra in  is  p re ven te d  f ro m  g e tt in g  
o u t o f  li n e  in  a v e r t ic a l p la ne by th e  s to p  p in s  

w h ic h  ri d e  in  g ro ove s  in  th e  d e to n a to r p lu n g e r 
and p re v e n t f u r t h e r  ro ta t io n  o f  th e  d e to n a to r 
p lu n g e r.  U p  to  th is  p o in t o f  th e  o pe ra ti o n , 
th e  le ad-o u ts  a re  n o t y e t  in  co m p le te  a li g n m e n t 

w it h  th e  le ad-i ns  in  a  h o r iz o n ta l p la ne.
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ROCKET FUZES (NAVY  BASE)

STO P PIN

(A) VIEW  A FTER  CREEP FORCE

BLOCK  
ROTATING PIN

(B) VIEW  AFTER IMPA CT

ROTOR SPRING

SECTION X -X

ARM ING SL EE VE

SLEEVE PIN

STOP  PIN

SECTION Y-Y

BALLS

BLOCK
LOC KING BA LLS

(C ) FIR ING VIEW

Figu/e f6B. Navy Bam Futt (Racke t) Mk 166 (D et cJ i)
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FOURTH stage—The  force of impact is suf
ficient to fre e the  detona tor  plunger from the 
tr ig ge r block by camming the firing balls in
ward. The detonator plunger the n moves all the  
way forward, aligning the  two lead-outs with 
the  two lead-ins. The deto nator  plunger is locked 
in the  a ligned position by two de tent s. Thus the 
firing train is locked in al ignm ent in both ver ti
cal and horizontal planes. The trigger-block 
locking halls are cammed into  the  recess be
twe en trigg er  block und detona tor plunger by 
the action  of  th e trigger-block spring. The  tr ig
ger  block is now free from the  trigger latch, 
allowing  the  trigger-block spr ing  to act on the  
tri gg er  block. The fuze is now fully armed .

FIFTH stage—The fifth s tage of  the  opera
tion occurs when the  force of deceleration drops 
to n value below the  str ength  of the  trig ger  
block spring. The trigger-block spr ing  now 
forces the  tri gg er  block af t, thus presenting a 
recess  to the firing balls. The firing bails are 
cammed into the  recess by the action of the

firing-pin spring, freeing the  sensitiv e-ty pe fir- 
ing pin. The cocked firing pin is driven into 
the  prim er, which se ts off t he  firing tra in.

The Base Fuze Mk 162 is similar to the  Mk 
166 except for the  following:

1. Thre ad diameter  of 2.75 inches instead of 
2.125 inches.

2. An inlet sh ield is issued instead of an inlet 
disc.

3. The tri gg er  spr ing  of the  Base Fuze Mk 
166 is abou t 50% stronger than  in the Mk (62.

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 sm aller th an  th at  of the  Mk L66.

Rem arks: Should a  dud occur af te r the  round 
has  been fired, the fuzes may be extremely  
se nsi ti ve be ca us e of the  spring-loaded trig ger  
block and the  cocked firing pin and should not 
be disturbe d or ja rre d in any manner.

Par t 2 —  Ch ap ter 6 —  Section  7

NAVY AUXILIARY DETONATING FUZE

Mk 44 Mod I and Mk 44 M od 2
Heads used in ........ Mk 44 Mod 1—5.0" Mk 10

Mk 44 Mod 2—5.0" Mk 7
Fuzes found with.M k 44 Modi—Mk 30 Mod 3 

Mk 44 Mod 2—Mk 100
Over-all  leng th, inches.................................. 1.8
Diam eters , inches

Roto r h ousi ng.......................................... 1.5
Boo ster  c u p .....................................................1.25

D es cr ip tion : The fuze is constructed  in two 
pa rts , a  r otor housing into the  bottom of which 
is screwed a booster  cup. The rotor  housin g con
tai ns  a  double rotor , one roto r above the  o ther . 
The upper rotor contains a prim er deto nato r 
incorporating  lead azide. The lower rotor  con
tains a booster  lead-in of  tet ryl . In the  assem

bled condition, each rotor is locked by two cen
trifuga l detents , so th at  the  firing tra in  is out  
of  line. See figure 169.

Operation:  This fuze is a rmed by centrifu gal 
force. When the rocket is launched,  cent rifugal  
force moves the  two de ten ts on each roto r ou t 
again st the ir springs.  The rotors  are  then  re
volved by cent rifug al force unti l thei r motion 
is arre sted  by con tact  with t he  stop  pin. At th at  
time,  the  firing tra in  is in line, with  the  deto 
nator  immediate ly above the  boo ster  lead- in; 
th e fuze  is now armed. When the nose fuze func
tions . the  gas  pressure generated  a t th at  time  
forces throug h the  weakened par t of the closing 
disc to fire the  deto nato r. The firing tra in  is 
the n as follows: boos ter lead-in, booster,  and 
main charge.
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ROCKET FUZE (NAVY AUXILIARY DETONATING)

COVER DISC

ROTOR SHAFT

UPPER ROTOR

ROTOR HOUSING

LOWER ROTOR

LEAD -IN .CUP ASSEMBLIES

BODY

BOOSTER SEPARATING DISC

BOOSTER PELLET ---------------

BOOSTER SPACING DISC

MA GA ZIN E ------------------
2 ^ J

UNA RMED POSIT ION

ARMED POSIT ION
DETENT

UPPER ROTOR 
WEIGH T

DETONATOR ASSEMBLY 
LOWER ROTOR CHARGE  
LO WER ROTOR W EIG HT  
IETRYL  BOOSTER

LOWER
ROTOR

WEIGHT

DETENT
SPRING

DETENT

ROTOR 
STOP PIN

aRmEO position
fig ure 169. Auxil iary Detona ting  Fuie (Roc ke t) Mk 44  Typo

M k  4 4  M o d  2 :  T h e  A u x i l ia r y  D e to n a t in g  F u z e  

M k  44 M o d  2  is  th e  s a m e  as  th e  M k  44 M o d  1,  

e x c e p t  t h a t  th e  h o le  in  th e  c lo s in g  d is c o v e r

th e  d e to n a to r  is  d r i l le d  c o m p le te ly  th r o u g h  a n d  

a  c o p p e r s e a li n g  d is c , 0 .0 2  in c h  th ic k ,  is  p la ced  

o v e r  t h e  d o s in g  d is c .
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©

o AN-M35

@  AN-M36

©  AN-M28 

©  AN-M29 

©  AN-M30 

©  AN-M3I 

©  AN-M32 

©  AN-M33
Figure 170. Cartridge  Signals M ff  and A N-M 28 to 

S3 Series
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Par t 3

PYROTECHNICS

Chapter 7 — INTRODUCTION

G en er al
These chapter s on pyrotechnics  deal with 

items whose principal function is either  signal
ling or illuminat ing. For instance , signalling 
smokes ar e trea ted as pyrotechnics, but screen
ing smokes are  discussed elsewhere, under the  
ordnance items which carry them. Since some 
pyrotechnic ite ms ha ve  many tactical purposes, 
they arc  described both here and in the ir o ther 
applicable sections o f the book.

The effectiveness of pyrotechnics is de
pendent on three major factors:  design, posi
tion, and the  atmospheric conditions prevailing 
at  t he time  of  use. Variat ions of des ign 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 
characterist ics of the objective ofte n affect the 
visibility of pyrotechnics. Open ground, such as 
an airfield, will reflect three to four  times as 
much ligh t as will woods or deep water.  Posi
tion, distance, relative position, background, or 
angle of observa tion also alte r visibility, while 
the  degree of ligh t or darkness, fog, haze, or 
other atmospheric conditions have obvious ef
fects.

Composi tion
Pyrotechnic co mp osition s are complex chem

ical mixtu res. On burning, they produce illum
inations ranging  in intens ity from the  “dark 
fire” used as an element of  blinker signals  to 
the brill iant flash produced by the  photoflash 
bombs. Standard  pyrotechnics, in general, con
sis t of compounds to provide ox yg en  fo r burn
ing, such as chlorates and ni trat es ; aluminum or 
magnesium for  fuel; salt s of  barium, copper, or 
stron tium for  color; and agents such as aspha lt

and paraffin for binding and waterproofing.
Pyrotechnics  usually function by means  of an 

igni ter tra in similar  to  an explosive train . In 
general, igni tion is ini tiated  by a primer mixture  
ami intensified by a “first-fire” composition 
which ign ites the luminous candle.

Handl ing  and stowage
All pyrotechnics should be handled with care. 

Rough handling may cause immediate func
tioning  of th e item, or it may damage th e item 
so tha t it will not function properly at  the de
sired time. Much of the  pyrotechnic material Is 
more sensi tive than  o ther  types of ammunition.

Pyrotechnics  should be stowed in the boxes 
or wa ter tight containers in which they are 
shipped, whenever possible. They must  not be 
stowed with othe r types  of ammunition.

Pyrotechnics  should never  be stowed where 
the direct rays  of the sun can stri ke them. 
They should be protected against excessive and 
variab le temperatures. If possible, the stowage 
space should be kept at  a tempera ture  below 
100°F., and must be kept dry  and ventilated. 

Disposition
When directed  by the Bureau of Ordnance, 

pyrotechnics may be disposed of by dumping 
overboard or burning.  Dumping is preferred, 
and must be done ten miles off shore and in 
water at leas t 100 fathoms deep. Certain  items 
must always be dumped, while o ther  i tems may 
lie eith er dumped or burned.

Methods of  pro jec tion
Aircraft pyrotechnics
1. Pyrotechnic P istol AN-M8—This pistol 

is used on air craft  with the Mount Ml and fires
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through a n opening, in the fuselage.  It can also 
lie detached from its  mount  and fired by hand. 
It is genera lly used for s igna lling  from a irc ra ft 
in flight, to troops on the ground or  to other 
ai rcraft.

2. Hand PftOJBCTOBS Mk 3 and Mk I— 
These projecto rs a re  fired by holding the bar rel 
in one h and and pulli ng back  on the firing pin 
handle with the other. They are  used to fire 
Very's  Signal Ligh t Mk 2.

3. Signal Pistol Mk 5—This is a single
action, single-loading  pisto l th at  fires th e Very’s 
Sign al Lig ht Mk 2.

-I. Very Pistol M5—This is a  single-ac tion, 
single-loading pistol that  fires the  Very’s Signal 
Light Mk 2. It is not  procured by the Navy.

5. Pyrotechnic Discharger AN-M5—This 
is a double-action , mul ti-barre l <<5) disc harger  
used on a irc ra ft when insta llation of pistols is 
no t practicable. It is used for  th e same purpose 
as  the Pyro technic Pistol  AN-M8. It is not 
procured by the Navy.

<>. Hand P yrotechnic Projector M9—This  
is a  single-action, single-loaded proj ecto r which 
ia fired by s trikin g the  firing pin with the hand 
or  by s trikin g the f iring pin on the ground. It is 
used for pro jecting  sig nals from the  ground to 
ai rc ra ft in f light. I t is not procured by the  Navy.

7. Pyrotechnic Discharger M10—This i s a 
meta l cylinder with a mushroom firing mech
anism  and a hinged locking stem. It is used to 
fire the Red Sta r Signal M73.

Ground pyrotechnics
1. Ground Signal Projector M lA l—This  

is a single-loaded, manually  opera ted projecto r 
used to fire the High -Bursting-Range Ground 
Signal  M27.

2. Ground Signal Projector M3—This is a 
single-loaded, manually operated  projecto r th at  
is fired by holding the  proj ecto r in the  hand 
and str iking  the base on the  ground. It  is used 
to fire S ignals  M17 throug h M22.

3. Ground Signal Projector M l—This pro
jecto r is similar to the  M3 and is replacing it.

4. Grenade Launchers Ml, M2. M7, and 
M 8—This typ e of launcher  is an extension to 
the barrel of a rifle or carbine. It  is used to 
lire ground signa l M17A1 thro ugh  M22A1, 
M51Al,an d M52A1.

5. Tree Suspension Device T l, for Smoke 
Grenade—This is a cardboard attachm ent con
tain ing  about ten  fee t of suspension cord. It  is 
attac hed to a sta nd ard smoke gren ade th at  is 
launched from a carbine or rifle. The device is 
used t o cause gren ades to become entangled in 
trees or  foliage, to per mi t emission of smoke 
above dense forest s and foliage where it is 
readi ly visible to ai r observers.

Ship and subm arine  pyrotechnics

1. Signal Projector Mk l and Mk l Mod l  
—This is a barre l, about 30 inches  in length, 
which fits into a tube mounted on a three-legged 
stand. The firing pin is pa rt  of a meta l disc 
which acts  a s a valve. It is used to fire Ship's 
Emergency Identification Signa ls Mks 1, 2, 3. 
and 1.

2. Submarine Rocket P istol—This is a  sin 
gle-loaded, breech-loaded pistol used to fire pis
tol rocket  signa ls.

3. Submarine E mergency Identification 
Signal Ejector—This ejec tor is similar  to a 
minia ture torpedo-tube arrang ement . It is used 
to fire Subm arine  Emergency  Identifica tion 
Signals, Submarine  Float Signal  Mk 1, Mk 1 
Mod 1. or Mk 2 Mod 0, and False T arg et Shell, 
Mk l.

I. Other projectors—These include Hand 
Pro jectors Mk 2 and  Mk 4, nnd pyrotechnic 
Pistol AN-MS, which are  described above un
der Ai rcr aft  Py rotechnics. There is also a High- 
Altitude Mortar  Mk 20 being developed, to 
which official nom enc latu re is being assigned.
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Part 3 —  Chap te r 8

AIRCRAFT PYROTECHNICS

Section I — PISTOL AND HAND-SIZE SIGNALS

Parachute Star M il ,  also MIO, M l4, M 15,
and M16

Length, in ch es ......................................... 7.69
Diameter,  in ches............ , .........................1.58
Burning  time, seconds .................................30
Intensity, can dle power....................... 20.000
Col or ..........................................................Red
Height, f e e t .....................................200—250

Use: This is a d istress signal from grounded 
planes.

Projection: The Pyrotechnic Pis tol AN-M8 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 pr imer. A press-fit identification top 
is cemented to the end opposite the primer and 
has  the embossed let ters “R.P.” for night iden
tification. This cartridge is classified by the 
Army ns the rimless type.

Opera tion: The firing pin of the pistol se ts 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 th e candle and parachute from the inner 
case.

Remarks: The Army has other parachute sig
nals which are similar  to the Mil. These are 
obsolete or limited standard  items :

Embossed Letters
White Star , Parachute, MIO.................WP
White S tar. Blinker Parachute, M 15. . .WB 
Green Sta r, Blinker Parachute MIG. ..  .GB 
Red Star, Cluster, Ml4 ...........................RS

Double-Star AN -M 28  to AN -M 33  Series 
(Ob solete)

leng th, i nches.......................................... 3.02
Diameter, inches ........................................1.58
Burning time, seconds...................................7
Altitude, f e e t ............................................ 250

Use : Double-star aircraft signals are used as 
emergency identification by airc raft .

Projec tion: The Pyrotechnic Pistol AX-M8 
or P rojec tor M9 is used for firing the  signal.

I>escription: The signal cartr idge has an 
aluminum, plastic, or steel barrel  with an ex
traction groove a t the closed end which houses 
the primer. A press-fit identification top is 
cemented into the opposite end, finished with 
embossed lette rs to identify the colons of the 
star s. 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 le tter s
AN-M28. ...Red-Red  ............... .......  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. CfOll Section of  C orf  ridge Signal 
A N -M 31

Openitio n: The firing pin of the  pistol strikes  
th e primer, ignit ing the propelling charge. As 
th e sta rs  are  expelled from  the  pistol, they  are  
igni ted by the propelling cha rge  thro ugh  the 
quickmatch. The s ta rs  reach full br illiance a fte r 
travel ing  -10 or 50 fee t, and rise  to a heig ht of 
approxim ately 250 feet.

Single-Star A N -M 34 to  A N -M 36 Series 
(O bsole te)

Descrip tion: This serie s has  the  single st ar  
ins tead of the double st ar  of the  AN-M28 to 
AN-5133 seri es, but the dimensions are  the  
same.

Color of Star  Embossed le tt e r
A N -M 34.. . .Red ................................. R
A N -M 3 5 .. . Y ello w ................................  Y
AN-M36 - Green ...............................  G

Remarks : Thi s serie s is not procured by the  
Nuvy.

Airc ra ft Signals  A N-M3 7 to AN -M42 and 
A N -M 3 7 A I to A N -M 4 2 A I Series

Length,  inches  .......................................... 3.85
Diameter,  inches........................................1.54
Burning  time,  second*.................................... 7
Altitude, f e e t .............................................. 250

Use: These  signals are  used for  emergency 
identification of a ircraf t.

Pro jection : The Pyrotechnic P istol  AN-518 is 
used to fire thi s signal.

Description: A metal or  pla stic head contain
ing the  primer is crimped to the paper board or 
metal ease, the  opposite  end of which is closed 
with a cardlmard wad. The colors of the  sta rs  
are  printed  and painted  on this  wad, the re being 
no means of  n igh t identification. Colors of s ta rs  
are  also indicated by the  appropriately colored 
bands on the  case near the  forward end. These 
signa ls are  classified by the  Army  a s the  C art 
ridge  Type.

Color of Bands and Top
AN-5137.................................. Red-Red
AN-5138.................................. Yellow-Yellow
AN-5139............................... .Green-Green
AN-5140.................................. Red-Yellow
AN-5141.................................. Red-Green
AN-5142..................................Green-Yellow

Opera tion: These signals are  similar  to the  
AN-5128 to AN-5133 series in operation.

Remarks: The A1 series has an aluminum 
case.
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Single-Star AN-M43 to  AN -M45 and 
AN -M 43 AI  to AN -M 45AI Series

Desc ription: This  serie s has a single s ta r in
stead of the  double star  of th e AN-MS7 to 
AN-M42 ser ies ; dimensions are  the  same.

Color of St ar  and Top
AN-M43..................................... Red
AN-M44..................................... Yellow
AN-M45..................................... Green

Two-Star C art ridge Mk 3 Mod 3
Desc ription: These are  intercha ngeable  with 

the  AN-M87 to AN-M42 serie s. There is no 
mean s of nig ht identification. Color combina
tion s availab le are:  red-red, yellow-yellow, 
green -green, red-yellow, red-g reen, or green- 
yellow.

Tracer W ith  Two Stars Mk 4 Series
Length,  in ch es ............................................ 3.85
Diameter, in ch es .........................................1.52
Burning  time,  seco nds.................................... 5
Burn ing time of tr acer,  se conds...............3—4
Altitude, f e e t .............................................. 250

Us e: Dou ble-star  sign als  are used a s a method 
of emergency identification of air cra ft.

Pro jection : The Pyrotechn ic Pistol AN-M8 
is used to fire the  signal.

Descrip tion: The outer  case is similar to t ha t 
of the  Mk 3. The st ar charges are  contained in 
an inn er case which also houses an ejec tor 
cha rge  an d tra cer element. St ar  color bands a re 
the  same  as the  band s on th e Mk 3 and, in addi-

PRIMER

CLOSING WAD

EJE CTION  CHARGE

QUICK MATCH

STAR CHARGE

INNER CASE 

TRACER

PROPELLING CHARGE

figu/t 17J. Tracer Two Sta/i Mk 4
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tion, a  nar rower band, before the  s ta r identifica
tion bands, indica tes the color of the  tracer. 
Color combinat ions are:

Red-red with  red tra ce r
Green-gre en with red  tracer
Red-red  with  green tra ce r
Red-yellow with yellow tra ce r
Red-green with  red tra ce r
Red-green with  green tra cer

Operat ion : The  firing pin str ike s the  primer, 
ign itin g the propelling charg e, which, in turn , 
ign ites  the tra ce r in the  inner case and expels 
the  inn er case  from th e barre l. The tra ce r be
comes visible after  tra vel ing  abo ut twenty  feet. 
At approxim ately 250 fee t altitude, the  trac er 
igni tes the ejection cha rge  throug h the  quick 
match, the st ar s being ignited by the  ejection 
cha rge  thro ugh  the  quick match  a s they a re ex
pelled from the  inner case.

A ir c ra ft  Signal AN -M 53 to A N -M 58 Series
Descrip tion : Signals of  th is serie s a re simila r 

to th e Mk 4 series.
St ar  Tracer

AN-M5 3..............Red-yellow.................Yellow
AN-M5 4..............R ed-red.......................Green
AN-M55..............Green-red...................Green
AN-M56..............Green-gre en............... Red
AN-M67..............Re d-red.......................Red
AN-M5 8............. Gre en- red ...................R fd

Sta r Signal Mk 6
Len gth , inc he s.............................................. 6.0
Diam eter,  i nch es .......................................... 2.5
Weight, pounds .......................................... 1.4
Burning  time, se co nd s................................ 25
Inte rva l between launching and

suspens ion, se co nd s.............................. 2.75

Use: Signals of  this  se ries a re used primarily 
for emergency identifica tion purposes at  night .

Desc ription: The body of the  signal is an 
aluminum cylinder with a bouchon type of gre
nade-fi ring mechanism on one end and a metal 
cap on the other. Contained in the  body are the 
ejec tion  charge, the pyrotechnic  candle, and a 
silk, rayon, or  paper para chu te. The typ e and

color of the  signal st ar  are  prin ted on the  side 
of the  cylinder . The closing cap on the  lower end 
of the signal is embossed for nig ht identifica
tion as follows: red star , one do t; white sta r, 
str aigh t line;  and green st ar  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 signa l is in itia ted in the man
ner prescribed for  all bouchon-fuzed grenades. 
The 2.75-sccond delay, hav ing  been ignited by 
the  primer, ignit es the  ejection charg e. The 
eject ion charge pushes off the  closing cap, ex
pelling the  pyrotechnic  candle and the  para
chute,  at  the  same time igni ting  the  star tin g 
mix ture  through a  quick match. The parachute 
opens and suspends the  candle, which burns for 
25 seconds.

Smoke Signal Mk 7
Leng th, inc he s............................................ 10.0
Diameter, inches  ........................................ 2.5
Weigh t, p ou nd s............................................ 2.5
Color......................................... Red, Yellow,

Green, or Black
Burn ing time, seconds................................. 25

Use: This  smoke signal is used for emergency 
identification in daylight.

Description: The Smoke Signal Mk 7 is the  
sam e as  the Sta r Signal Mk 6, excep t for its 
length and the  composition  of the  pyrotechnic 
candle. Also, the  closing cap of  the  smoke signal 
is not embossed, but  is painted  the  approxi
mate color of the  smoke produced.

Two-Star,  Red, AN-M 75
Leng th, i nc he s...................   5-0
Diameter, in ch es ...................................... 1.125
Altitude, f e e t .....................................100—200
Burning time, seconds.............................. 6—8
C olo r............................................................Red

Use: This  dis tress signal  is used as an 
emergency rescue signal.

Description:  The signa l is contained in a  cyl
inder  which houses the  sta rs  and the  firing
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PIN

COTTER PIN 

STRIKER POINT 

PRIMER

RELEASE LEVER 

-D EL AY ELEMENT

PYRO TECH NIC CHARGE

CABLE

PARACHUTE

CLOSING CAP

Figure 774. Identification  S#oz Signal Mk 6

EJECTION CHARGE

fork pin  stars

Figure 174A. D’ntreu  Signal, T*roSiar. Red, AN —M75
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mechanism. Thi s mechanism consi sts of a pull 
release fork and a spring-loaded  firing pin.

Operat ion : The tape  is removed from the top 
cover and the cover is removed. The release 
fork  is pu lled: th e fi ring pin is  released and hits 
the  primer,  init iating the  delay. Af ter  two to 
fo ur  seconds, the  first  red st ar  is ejec ted,  and 
af te r three to  five seconds the second red sta r is 
ejected.

Remark}*: This  s ignal is not procured by the  
Navy.

Single-Star, Rod, M73 (Obsole te)
Length , in c h es ..........................................2.25
Diameter , inch es .............................................1-0
Alti tude , f e e t ..............................................2U0
Use: This signal was intended for use as an 

emergency signal.

Desc ription: The signal  is composed of an 
aluminum cylinder, one end of which conta ins 
a prime r and the  o the r a cork plug. The pyro
technic composition is located below the  cork 
plug.

Ope ratio n: The firing pin of the  Pyrotechnic 
Discharger MIO st rike s the prim er, and t he  sig
nal s ta r is pro jected to the  a ltitude  of  200 feet.

Remarks : Thi s signal  is not procured by the 
Navy.

Smoko Grenades A N -M S , M 16, M 18, and
A N -M 4

le ng th , in c h es ............................................5.7
Diameter, in ch es ........................................ 2.57
Weight, po un ds .......................................... 1.68
Burning  time,  minu tes ................................3.5
Delay time, se co nd s..................................... .3
Use: These smoke gren ades are  used to at

tra ct  atte ntion to aviat ion personnel who have 
made a forced landing.

Desc ription: The cylindrical sheet-metal case 
is near ly full of a solid smoke mixture. A cir
cular  zinc cup contain ing a sta rti ng  mix ture  is 
located in a depress ion left  in the  top of the  
smoke mix ture , and is designed to be init iated 
by a bouchon type of grenade-fir ing mechanism. 
Adhesive ta pe covers four  quarte r-inch holes in 
the  top of the case  until the  signal is ready for  
firing. The grenade is p ainted gray and mnrked 
in yellow with one band, the  symbol of the  
filler, and the  word “smoke".

Operation: The re lease  lever co tte r pin hav ing 
been removed, the  release lever is freed by the  
ope rato r as  the  grenade is thrown, and is forced 
off by the  stri ker , which is at  all time s unde r 
tension of its  spring. The str iker  moves on its  
hinge and fires the  prim er, which ig nites  a delay 
element that  in tu rn  igni tes the  sta rti ng  mix
ture. The sta rti ng  mix ture burns thro ugh  the  
zine cup and st ar ts  a chemical react ion in the  
smoke mixture, gen era ting considerable  heat 
with  the  form ation of zinc chloride. The zinc 
chlor ide escapes  into the ai r as a gray -white 
smoke composed of finely divided solid partic les. 
These parti cles  are  highly  hygroscopic and be
come very obscuring  liquid particles . The gre 
nade bums  for  about th ree and a half  m inutes 
at  full volume.

M-lfi (obsolescent ): Same as AN-M8—may 
have  red, yellow, green , orange, violet, or black 
smoke.

MIS: Same as Ml 6, w ith burning reduced to 
one minute for a more dense  smoke. Available 
colors ar e red, green, yellow’, violet.

AN-M4: Has a shor ter  fuze lever and is 
issued in a metal con tain er with thr ee  f laps de
signed to be bent  outward to provide additional 
bear ing surface for  use in mud or  snow. The 
AN-M1 is not p rocured  by the  Navy.
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PRIMER

ADAPTER
PO IN T STRIKER

DELAY ELEMENT

STARTER MIXTURE

SAFETY LEVER

Sectiona l Vie w

Figure 775- Smoie G re nada A N -M 8  and M18

Full View
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DRIFT SIG NALS

Da y Dr ift  Signal Mk I
Length,  i nches ..............................................10.0
Maximum diameter,  inch es ......................... 3.5
Thicknes s o f case, in ch ............................... 0.07
Color of sli ck .............................Chrome yellow

Us e: Th is signal may  be u sed for a reference  
po int  for  ai r navigation.

Des criptio n: The  case is composed of a  wa ter 
proofed pa pe r pulp shel l pressed  in the form of 
a  te ar  drop,  with  fou r fins form ed on the tail  
cone  wi th a  d iam ete r app rox ima tely  t he  same as  
th e gr ea test dia me ter  of th e nose section. The  
only othe r elem ent of th is sign al is the very 
fine meta llic powder filling which  nearly fills 
th e cavi ty.

Op era tion: When th e  si gnal is dropped into  
th e wa ter , th e shell bre aks , allowing the powder 
filling  to spr ead  out  on th e surfa ce  and form a 
slick  visible to 15,000 f eet.

Re marks : The  Day Dr ift  Signal Mk 1 is a 
Bur eau  of  Aeronautic s item . Th is marke r has 
replaced th e Dr ift Signal M25, which  is now 
obsolete.

Figure 176. Day Drift  Signal Mk 1

Night Dr ift  Signals A N —Mk 4 and A N -M k 5 
Mods I and 2; Airc ra ft Float Light Mk 6 
Mods 0— 2

AN-Mk I AN-Mk  5
Over-a ll len gth , in ch es .. . .  13 19
Dia meter , in ch es .................. 3 3
Weight, p o unds....................  2 4
Bur ning time, m in u te s. . .3  to 3.5 15 to 17
T im e from  impact to ignit ion, seconds. .8— 12
Release  a lt it u d e .......................Un der  500 fee t
V is ib il ity .................. .N ight—6 to 7  miles

Uses:  These signal s ar e employed as follows:
To determ ine  the dri ft  of  the  plane from  

which th e signal was  dropped.
To ma rk  th e ini tia l po int  of  con tac t wi th a 

submar ine.
To mark a n obje ct to  which  an a ircr af t de sire s 

to call att en tio n of  a  sur fac e vessel.
To determ ine  the  wind direction before  

land in g.
To mark th e lan din g deck on ai rc ra ft  ca r

ri er s fo r n ig h t land ings .
To mark the location of th e sur fac e of  the 

wate r f or  emergency nig ht  la ndings.

Des criptio n: The Ni gh t Drif t Signal  AN-Mk 
•1 has  an ogival shaped,  die-cast  nose with  a lug 
on one side so th a t th e sign al will tu rn  and  not  
str ike th e bottom in shallow wa ter , while the 
Night Drif t Signal AN-M k 5 Mod 1 ha s a  Hat 
die -cast nose. In both case s the die- cast nose 
con tains a w ate r-imp act fuze. The  bodies o f both 
signals are  made of hollow wooden cylinders, 
with one end t apere d, on  which the  ta il as sembly 
is mounted .

The pyrotechn ic mi xtu re is form ed into  
pell ets app rox imate ly four  inches long a nd  1.25 
inches  in diameter,  with a 0.022-incli hole eon- 
cen tric  with the lo ngi tud inal ax is thro ugh which 
th e dela y fuse  passes. One pallet is used in the
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PYROTECHNIC tube

time  fuse------1
SEALING DISC

STARTING MIXTURE

FIRING  PIN QUICKMATCMNOSE

Figure 177. Night Drift Signalt

AN-Mk 4, and three pellets are used in the 
AN-M k 5 Mod 1. The  pellets are  enclosed in a 
pyrotechnic tube to keep the hygroscopic mate
rial from  absorbing mois ture through the 
wooden body. Originally , pure tin was used f or 
th is purpose; but in recent lots lead and zinc 
have  been sub stit uted. The nose end of the 
signa l is closed with a paraffin-treated  sealing  
disc, while  the  tail is sealed with a metal  cap.

Air cra ft Floa t Light Mk 6 Mod 0 consists of 
four Dr ift Signals  AN-Mk 5 Mod I 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.

and the  burn ing time is 45 minutes . The float 
ligh t is released by hand from an altitude  of 
from 300 to 5,000 feet. It gives off a grey  srrtoke 
and a flame 10 or 12 inches high. The  Aircraft 
Floa t Light AN-Mk 6 Mod 2 is ignited by a 
pull ign itor  Which is pulled when released. The 
ligh t can be dropped from an  alt itud e over 5,000 
feet.

Operation : When Launched from airc raft , the 
dr ift  signa l falls nose-down. On impact with the 
surface  o f the water, the  paraffined paper seal
ing disc is broken and the w ater  drive s the  firing 
pin up aga inst  the primer. The  flame from the
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prime r ignite s the  time fuse which runs the 
length of the  hole throug h the  center of the 
pyrotechnic pellet s in ord er to give the  dr ift  
signal  enough time to return  to the  surface 
and righ t itself . The time  fuse igni tes a length 
of quick match which, in turn igni tes the  s ta rt 
ing mix ture and  then the pyrotechnic pellets. 
The gases  evolved by t he  pellets break open the 
pyrotechnic tube and force out  the  cap which 
seals the  discharge tub e in the  tail. A brigh t 
(lame 12 to 15 inches high and a white smoke 
are produced. These are  visible for  six to seven 
miles on a  clear night.

Remarks : T hese  signals may be used f or day 
signa ls, but under cer tain  conditions observa
tion is difficult.

The Mod 2 is a moistu re-proofed version of 
the  Mod 1.

Retro-R ocket D ri ft  Signals
Gene ral: These 3-inch rockets are  designed 

to be fired af t from a plane to elimina te the  
effect of forward motion. Allowing th e signal to 
fall str aig ht  down. This  is called retro-fi ring.

Desc ription: 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.

Opera tion: Firing of the  rocke t motor  in
itia tes  a delay tra in in the  signal in the  head, 
which delay set s ofT the  flare 10 to 20 seconds 
later. The motor sep ara tes  from the  head during 
the  free fall, and the  signal hits  th e water and 
floats on i t, burning fro m 10 to 15 minutes.

Port  3 —  Chap ter 8 —  Sect ion 3 

NA VY  FLARES

| l / 2  Minute Parachute Flare
Length , inches ....................................... 18.75
Diameter, in ch es ........................................2.44
Weight, po un ds .................................  .4.31
Burning tim e, m in ut es ................................ 1.5
Lig h t in tensity , candlep ower.............. 110,000
C o lo r .......................................................White
Maximum release alti tude , fe et ...............1.200
Ra te of fall af te r ignition , ft ./m in ............ 550

Use: It is used to illuminate an area  for 
emergency nig ht landings by cer tain  commer
cial-type a irc ra ft in use by the  Navy.

Descr iption : The flare is issued in a hermet
ically sealed aluminum case called a projector 
tube. One end of this  tul>e is closed by a  metal 
cap and sealed by a gasket . The oth er  end nar
rows down into a small knob with  an electrical 
terminal in t he  e xtreme end. The tube is cylin
drical for  most of it s length .

The  pro jector tube conta ins an inne r case 
and a propelling charge of black powder. The 
inne r case conta ins an ejection charge, the

pyrotechnic candle, and a parachute. The ejec
tion charge is in the  a fter  end o f the  inne r case, 
and the  delay fuse and in ter rupte r mechanism 
are  mounted on th e outside of the  same end o f 
the  inn er ca se .

The electrical terminal at  the  end of the  
pro jector tube is connected throug h a toggle 
switch in the  pilo t's comp artm ent to the  lighting  
system of the  plane.

Releasing: The pro jec tor  tube, which is con
structed as an integral  p ar t of the  flare, is fixed 
by clamp bands to a b racket  in th e a fte r end of 
the fuselage,  where the  firing circ uit is con
nected when the  flares a re loaded. The projector 
tulie remains in the  bracke t when the  flare is 
released or  expelled by closing the  switch in 
the  cockpit.

Operatio n: When t he  electrical ci rcu it is com
pleted in the  cockpit, the propelling charge is 
ignited and the inner  case  is forced out of the  
projector tube . Th e prope llant ignit es the  delay 
fuse, which burns unti l the  inne r case is ap
proximate ly 40 feet  from the  plane and then,
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Figure 178. Flare  Mk  4 Type

through an explosive lead-in, ig nites th e ejec tion 
charge which, in turn , forces the  pyrotechnic 
candle and attach ed parachu te from the inner  
ca se . Simul taneously,  the  ejection charge ignites 
the  candle.

An int er rupter  mechanism between the  delay 
fuse and th e ejection charge in the  inner  case 
preven ts the  func tioning of the  tlare until the 
inne r case has lef t the  pro jec tor  tub* and is 
clea r of  the  plane.

Rema rks : A proprie tary  item , th is flare has 
a commercial designation of “1 >/• Minute Pa ra
chu te Fla re Mk 1 Mod 1”, but thi s Mark desig
natio n i s n ot t lia t o f th e Navy.

Mk 4 and Mods
Len gth,  inches  ............................................ 25
Diam eter,  in ch es .............................  .4.75
Weight,  pounds.............................................18
Burning  time, minu tes ................................... 3
In tens ity , candlepower........................300,000
C o lo r........................................................ White
Releasing altitu de,  f e e t ...............1,200—5,000
Kate of fall af te r ignition, ft ./m in ........... 350

Use : P rimarily, this flare is used to i lluminate 
an area  to p ermit the land ing of air cra ft. Occa
sionally, it is used for recon noiter i ng, bombing, 
and blinding an tia irc raft defenses.

Desc ription: The complete flare consi sts of a 
par ach ute  and illuminant  conta ined in  a  shellac- 
impregna ted chip b oard  tub e closed a t the  ends 
by chip-board discs which are held in place by 
gummed cloth and sealed with paraffin. The re 
ar e tw o metal  steadying bands fast ened around 
the  ease,  again st which the  stea dyin g forks of 
the  bomb rack rest . The complete flare is isuvd 
in a  waterproo f metal conta iner.

Opera tion: The Navy Fla re Mk 4 may be re
leased from bomb racks or shackles, from an 
ada pte r, or manua lly. As the flare is dropped 
from the plane, the  arm ing pla te o f th e rip cord 
is reta ined by the  plane and t he  rip  cord is pulled 
from the  side of the  flare case to which it is 
fastened  by gummed cloth tape . As th e flare 
cont inues to fall, the rip cord, which is wound 
arou nd a wooden spool inside the end of the
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flare case, is unwound, tea ring away the  end 
of the flare case. The end disc and spool fall 
away as the  parachute  tube is pulled from the 
flare case and retained by the  rip cord. The 
parach ute  is pulled out of its tub e by the weight 
of the  illuminant and fla re case, which causes the 
parach ute  and parachu te shrouds to straig hten 
out.  When the p arachu te 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 throug h the key, and 
the  flare fal ls free.

An ignition  wire is attach ed to the  suspen
sion cable in such a manne r th at  it is pulled 
before  th e cable is fully  extended. Four frict ion 
wire s are attached to the  ignit ion wire and run 
thr ou gh  primer cups of matc h compound. This 
ign ites a double quick-match tra in,  which burns 
down the outside of the  illum inan t case and 
ign ites the primer composition, which, in turn , 
ign ites the firs t fire and illuminan t. When the  
parach ute  o|x*ns, the illum inant  is pulled out of 
the  Hare case, and flare case fall s clear . Full 
suspension and ignition  occur abou t 30 to 50 
fee t below the plane.

Mk  5 and Mods
Length . in ches .............................................. 27
Diam eter,  i nc he s........................................ 4.75
Weight, pounds .............................................. 18
Burning  time, minutes .................................... 3
Int ens ity , candlepowe r........................ 750,000
Color ..................Mk 5 and Hk 5 Mods 1 and 2

are  whi te; Mk 5 Mods S—7, 
yellow

Release alti tude, fe et ................3,500—15,000
Ra te of fall af te r ignition, ft ./m in ........... 450

Use: The Navy Fla re Mk 5 illuminates an 
area for reconnoitering, bombing, or landing.

Descrip tion : The complete flare cons ists of a 
para chu te, an illuminant, and an impregnated 
Chip-board case. It is closed on the  parachute 
end by several layers  of  chip-board d iscs held ill 
place by gummed cloth  tape  and sealed with 
paraffin, and on th e fuze  end. which co ntains the  
Ensign Bickford fuse, by a meta l cover. There 
are two meta l stea dying bands faste ned around

the  case, aga ins t which the stea dying forks of 
the  bomb rack res t. The complete flare in its  
case is  issued in a  waterproo f metal conta iner.

Operatio n: The se tting  of the  Ensign Bick
ford time delay fuse is made by tur nin g the  
lock screw on the metal firing mechanism hous
ing to the  desired delay, which is indicated on 
the  bevel of the  fu ze-sett ing  ring. The numbers  
indicate the  ve rtica l distance  t he  fuze will drop  
before  igniting. When the  co rrec t s ett ing  is ob 
tained, the  firing mechanism is secured by 
screwing the  lock screw unti l i ts  po int is buried 
in the  flare case.

When the  flare is released from the  plane, 
the  arm ing  plate  is reta ined  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 atta che d to the  snap  cord th at  
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  
leve r sprin g and cocking the firing lever. When 
a  tension of approxim ately  38 pounds is 
reached in the  snap  cord, it breaks, releas ing 
the  firing lever and the  lever  spring, then driv
ing the  firing lever back Against the fulminate  
of m ercury primer.  The  flare now' fal ls f ire .

The prim er ignit es the black-powder pellets 
in the  fuze plunger. The expanding gases  from 
the  burning  black powder propel th e sha rp  point 
of the  plunger radial ly outward into the Ensign 
Bickford time fuse. There are  thr ee  small holes 
nea r the  point of the  plunger which allows some 
of  the  flame to escape from the  inside of the  
plung er into the  powder of th e Ensign Bickford 
fuse that causes its  ignition. The time  fuse 
bums  its  predeterm ined length at  the  rat e of 
approxim ately  12 inches  per 60 seconds, and 
ignit es the  quick match  under the  firing block.

The flash produced by the quick match ignite s 
the  firecracker fuse  sta pled to the  ignition com
position. The gase s evolved when the  ignition 
composition begins to burn force the  end discs 
out at the para chute end, then expel the  para
chu te and illuminant. The p arachu te tube, which 
is of spli t cons truc tion , falls away;  the  para
chu te opens; and the  rete ntio n cable slides 
thro ugh  the tr igge r snap  on the  end of the
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Figure 179. Flare Mk 5 Type

shro ud lines until it reaches the cable stop. A 
short  leng th of cable on one side of  the  cable 
stop  suspends t he flare case, and a longer length 
on the  othe r side suspends th e illu minant This  
keeps  the case from dropp ing as a missile haz
ard.  The sudden  shock caused by the  contact  
of the  cable stop  with the tri gg er  sn ap is taken 
up bi* a shock absorber. This is done by pulling 
a cable contain ing lead balls, called snubb ers, 
throug h a  hole which is of sma ller diam eter

tha n th e diam eter  of the  snub bers . As each 
snu bber passes thro ugh  the  hole, par t of it  is 
she ared o(r, thu s absorb ing  pa rt of the shock. 
The  las t bull is of much gr ea te r diameter and 
ac ts as  a stop.

Re ma rks : In la ter  models a new ty pe  of shock 
abs orber elim inates the  use of lead snubbers. 
The  cable pulls through a connection in which 
fric tion  absorbs the  shock of the  parachute 
opening.
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AUXIL IAR Y PARACHUTE
M k 6  an d M ods an d A N -M k  6  M o d  5

24 2

PARACHUTE

FLARE CASE

PARACHUTE CASE

STEADYING BAND

SHROUD CORDS

FE LT  GA S CHECK

SUSPENSION CABLE 
FIRE CLAY

ILLUMINANT

ILLUMINANT TUBE

RIP CORD COVER

RIP  CORD

IGNITION COMPOSITION

OUICKMATCH  

FELT GAS CHECK 

FIR ING MECHANISM  

ARMING PLATE
Fig ure  180. Flare M t 6 7yp«

L en g th , in ch es  .................................................. 37 .75
D ia m ete r,  in ch es  ................................................5.4
W eig h t,  p o u n d s .................................................... 30
B u rn in g  ti m e , m in u te s ............................... 3— 3.5
In te n s it y , c a n d le p o w e r .........................1,00 0,0 00
Co lor ................................................................Yel low
R el ea se  a lt it u d e , f e e t ...................3,50 0— 15 ,000
R a te  o f fa ll  a f t e r  ig n it io n , f t ./ m in ...........4 50

U se : T hes e fl a re s a re  use d  to  il lu m in ate  a  
la rg e  a re a  fo r reco n noi te r  i ng  an d bo m bin g, an d  
al so  as a b li nd in g  ef fe ct  on  th e  o p e ra to rs  o f 
a n ti a ir c ra f t w ea po ns .

D esc ri p ti on : T h e  co m ple te  fl ar e consi st s o f 
th e  il lu m in an t,  a p a ra c h u te , an d an  au x il ia ry  
p a ra ch u te  co n ta in ed  in  a  sh el la c-i m pre gna te d  
ch ip -b oard  ca se . T h e  ca se  is  cl os ed  on  th e  
p a ra ch u te  en d by sev e ra l la y e rs  o f ch i| )- boar d  
dis cs  he ld  in  p la ce  by gum m ed  cl oth  ta pe  and  
se al ed  w it h  par af fin , an d  on  th e  il lu m in an t en d 
by  an  E n sig n  B ic kfo rd  ti m e  fu se  an d  a  m eta l 
co ve r.  To th e  sn a p  co rd  o f th e  E nsi gn  B ic kfo rd  
fu se  is  a tt a c h e d  th e  ri p  co rd , w hic h is  ta p ed  
dow n alo ng th e  si de o f  th e  flar e ca se . T h e re  
a re  tw o m eta l s te a d y in g  b an d s a ro u n d  th e  c as e,  
a g a in s t whi ch  th e  s te a d y in g  fo rk s  o r  sw ay  
b ra ces o f th e  bom b ra c k s  re s t.  T h e  fl are  is  
is su ed  in  a  w a te rp ro o f m et al  co n ta in er,  and  
sh ould  be  k e p t th e re  a t al l ti m es whe n n o t in 
st al le d  in  an  a ir c ra ft .

O p era ti o n : W hen  th e  fl ar e ia  re le as ed , th e  
a rm in g  p la te  is  re ta in ed  by th e  pl an e an d th e  
ri p  cord  is  to rn  fr o m  th e  si de  o f  th e  ea se , fli p
p in g  th e  m eta l cover of f th e  E n sig n  B ic kf or d 
fu se . T h e  opera ti o n  o f  th e  fu se  is  th e  sa m e 
a s  g iv en  in  t h e  N avy  F la re  Mk  5 .

T h e  gase s ev ol ve d w he n th e  ig n it io n  co mpo 
sit io n  beg in  to  b u m , fo rc e  th e  en d ou t of th e  
H ar e ca se . N ext,  th e y  ex pel  th e  au x il ia ry  p a ra 
ch u te , th e  p a ra ch u te  in  it s  case , an d  th e  il lu m 
in a n t.  T h e  flar e ca se  fa ll s  c le ar.  T h e  au x il ia ry  
p a ra c h u te  op en s an d re ta rd s  th e  p a ra ch u te  in 
it s  ca se , to  w hi ch  it  is  a tt a c h e d , an d  th e  il lu m 
in a n t pu lls  th e  p a ra c h u te  o u t o f it s  ca se . T h e  
a u x il ia ry  p a ra ch u te  and  p a ra ch u te  ca se  fa ll  
aw ay , an d th e  para chu te  op en s.
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Remarks : This flare also incorpora tes a  shock 
absorber as  used in the  Navy  Fla re Mk 5, with 
cit he r lead balls pass ing thro ugh  a hole of 
smaller diam ete r than  the lead bal ls, or  a special 
connection utilizing  friction  to abso rb shock of 
the  parachu te opening. See Opera tion,  p. 210.

The Fla re AX-Mk 6 Mod 5 differs from the 
Mk 6 and Mods in th at  the  arm ing  wire has 
swivel loops instead of  an arm ing  plate.

Flare Container Mlc I Mod 0
Use: The Flare Conta iner Mk 1 Mod 0 is an 

electr ically  operated jett isio nab le container for 
car rying  six ai rc ra ft parachute flares of the 
Mark 6 typ e only, which may be released one at 
a time by e lectrical impulses from a 24-volt b at 
tery . The container may be suspended from any 
stan dard single or double-hook bomb rack.

Con struction: It  is necessary  to cock the 
mechanism manually before t he  conta iner  can lje 
loaded or  unloaded. The container holds six 
flares, thr ee  on each side of the  vert ical panel, 
one above the  other. The dividing panel asse m
bly su ppo rts the  f lares by metal a rm s or chocks. 
The flares are  loaded with the  fuze end af t, and 
the  end of the  lanyard is secured to the  con
tainer. T he energy  for the  operation  of the  con
ta iner  is stored in torsional s prings  and released 
by a solenoid. By wiring in series, severa l con
tain ers  can be operated  to secure an unin ter-  
hupte d release of  a series of more than six 
flares.

Ope ra tio n:  When the  solenoid is energized, 
the  spring-loaded plunger, which is linked 
mechanically to the  release rack,  re tra ct s com
pletely , thereby effecting the release of  one 
flare. The solenoid plunger will remain re
tracted so long as the  cur ren t is on. To release 
anoth er flare, the  circ uit mu st be broken long 
enough to allow the  spring-loaded plung er to  re
turn to the  normal position before  applying th e 
nex t impulse. The maximum rat e of release is 
abo ut 10 flares per  second, which is t he highes t 
ra te  practicable in order  to prevent  in terference 
between th e individual flares.

Figure 181. Flare  Cantoinar Mk I Mod  0

The cocking lever should always be in the  
“s afety ” position when on the ground, and only 
switched over to the  “operational” position  be
fore  the  plane takes off. Correctly loaded flares 
arc  a fire hazard, since they are  always armed.

Remarks : When the  container is used in a 
bomb bay, it is intended th at  i t be used without 
the  nose and tail fairings. If  desirable, the 
spr ing doors may also be removed.
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Figure 182. Flare AN-Mk  8 Type

RIP  CORD

PARACHUTE

Use: Thi s flare was developed specifically for 
night antisubm arin e warfa re.

Description: This  flare is the  same us the  
Navy Ha re  Mk I, except that  the  over-all 
leng th is two inche s shor ter  and the  illumina nt 
in the  Mod 0 and Mod 1 has  a 90-second delay 
fuse thro ugh  its  cen ter  or a 120-sccond delay 
fuse in the  Mod 2,

O|>eiati<m: Thi s flare is similar to the  Navy 
Flare  Mk 4. except tha t, when the  ignition  wire 
attach ed to the  suspension cable is pulled, it 
pulls the  frict ion wires in the  Ensign Bickford 
fuse  igni ter,  ign itin g the delay fuse  runn ing 
throug h the  cen ter  of the  illuminant. When 
th e parach ute opens, th e il luminant is pulled out 
of the  flare case, and the flare case falls away. 
The sudden  shock caused by the  opening of t he 
parachute  is taken up by a shock absorber of 
the  solder balls and apert ure typ e employed on 
the  Flare  Mk 4. Full suspension of the  flare 
occurs approxim ately  30 to 50 feet  below the  
plane, and 90 o r 120 seconds later the  first fire 
of the  illuminant is ignited by the  delay.

Rem arks : The Flare Mk 8 Mod 1 and Mod 2 
can be launched at iq>eeds up to 220 knots,  but  
the  Flar e Mk 8, which docs not have the  snub- 
liers  for the  shock-absorber effect, should not 
be launched a t speeds g reater  than 150 knots.

AN -M k 8 and Mods

Mk 10 Mod 0
Leng th, in ch es........................................ 37.75
Diameter, in ch es .......................................... 5.4
Weigh t, pounds............................................ 30
Burning  time,  m in u te s.............................. 4.5
Intens ity , eandlepower ...................... 750,000
C o lo r............................................. Pale yellow
Release altitude, fe e t................ 3,500—15,000

Length , in ch es ......................
Diameter, in ch es ......................
Weight, pounds ......................
Burning time, m in u te s..........
C o lo r.......................................
Inte nsi ty, eandlep ow er............
Minimum relea se alt itude,  feet

.................25.0

................ 4.75

................16.0

............3—3.5
Yellow (pale)
..........600.000
.............. 2,500

Kate of fall af te r ignition, ft ./m in ........... 500

Kate of fall af te r ignition, ft ./m in ........... 450

Use: Thi s flare is employed to illuminate an 
area for recon noite ring, bombing, or  landing.

Desc ription: The Navy Ha re  Mk 10 Mod 0 
has  the same dimens ions a s the  Mk 6 and  Mods. 
The inte rnal constru ction  is similar to the Mk 5 
and Mods, except th a t the  Mk 10 Mod 0 has  a
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metal suspension cup to which the  suspension 
cable and pyro technic candle are  fastened, and 
the  Aik 5 and Mods has a wooden suspension* 
base  block.

Opera tion: The  opera tion is sim ilar  to th at  of 
Navy Fla re Aik 5 and Mods.

Remarks : Though  thi s flare has  a specified 
light intensity of 760,000 candlepower, tes ts 
have  shown th at  it has  a ligh t intens ity  of 
800,000 to 850.000 candlepower. In the  futu re it 
may bo m anu fac tured so a s to have  a light in
ten sity  of  approximately  1,000,000 candlepower.

Mk 11 Mod 0
Length,  in ch es .......................   37.75
Diam eter,  i nches ........................................ 5.37
Weight, pounds............................................ 30
Burning time , mi nu tes .................................. 3
Col or ............................................... Pale yellow
Intens ity , cand lep ow er..................... 1,000.000
Delay, seconds , .................................. 90—180
Minimum release al titude, feet . .2,500—4.000

Use : The Navy Flare Mk 11 will supplement 
the  AN-M k 8  for nig ht ant isubmarin e war fare .

Descrip tion: The shellac-impregnated chip
board case of  th is flare has  two metal stea dyin g 
bands  fastened to it and is closed at the  par a
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  
par achute end of the  flare, and is at tached  to the  
parach ute  tube thro ugh  a  release key. The par a
chute  and par ach ute  shroud s are  enclosed in 
the  porach ute  tube . The shrouds are  attached 
to a suspension cable, which is a ttached to the 
illum inant  assembly.

The fuze end of the  flare is closed by a metal 
fuze  a nd a cover which must be removed when 
se ttin g the fuze. Immediately below the  cover 
is a  firing lanyard with  a swivel loop on one 
end and a clip-type loop on t he  o ther .

The selective-delay ignition device is simila r 
to the fuze  used in the Mark 5 and Mark 6 types

of a ircr af t parachute  f lares, t he  ch ief difference 
being  th at  the  fuze  is init iated by a pull cord 
running throug h the  cen ter  of the  illuminant 
instead of by a firing lanya rd. The pull cord is 
attach ed to t he  suspension cable. A safe ty screw- 
keeps the  firing lever  of th e fuze in position du r
ing shipping. A fric tion -typ e snubbe r is em
ployed a t the  lower end of the  suspe nsion  cable.

Operatio n: The meta l fuze-end cover is re
moved and the  filing lany ard withdraw n. The 
clip-type loop or  th e metal lany ard is attached 
to the  arm ing  wire  retain er of the  launching 
gea r. A select ive delay set tin g is made by pull
ing up on the  index pin, tu rn ing the  indicator 
to the required delay, and then releas ing the  
index pin. The saf ety  screw is removed.

As the flare falls  away from the  a irc raf t, the 
swivel loop of the  firing lany ard is held by the 
arming- wire reta ine r. The rip cord, which is 
fastened to the metal lany ard through the clip- 
typ e loop, unwinds f rom 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  t ube  con
tai nin g the  para chu te. The spool falls away. 
Since t he  parachute tube is held by the rip cord, 
th e pyrotechnic  candle and flare case fall away. 
The weight of the  candle pulling  on the  suspe n
sion cable and parachute shro uds  draw s the  
par ach ute  out of the  tube . W hen the  parachu te 
and shroud lines a re fully extended, the  release- 
key cord becomes t au t and pulls one end of the 
release key down. This  allows the  rip  cord to 
pull th rough the  key and become de tached f rom 
the  parach ute  and the  tube , which falls clear. 
The rip  cord and metal lany ard are  retained by 
the  ai rcraft.  The parach ute  opens and sus
pends the flare 30 to 50 fee t M ow  the  a irc raf t. 
The parach ute  pulls the  candle out of the  flare 
case, which falls free.

The selective-delay  ignition  device functions 
in a man ner  similar to th e fuze used in the 
Flares Mk 5 and  Mk 6. The fuze is initi ated  by 
a wire pull cord which passes  throug h a hole 
throug h the  center of t he  candle. The pull cord 
is att ached to the  suspension cable in such a 
manne r th at  it is pulled away from the primer 
and then released, str iking  the  prim er and
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Figure 183. Flare Mk 11 Mod 0

ign itin g the  powder pellet s 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 ignites the  quick match  under  
the fuze block, which in tu rn  igni tes the  quick 
match  and firecracker fuse stapled to the  igni
tion composition.  The ignition composition 
igni tes the  candle. The gases generated by the  
burning candle blow t he  fuze assem bly off from

the  end of the pyrotechn ic candle, and the  fuze 
falls clear.

Remarks : T his flare differs from the  AN-Mk 
8 and Mods in th at  there is a select ive delay 
between the  opening o f the  parachute and igni
tion of the  pyrotechn ic candle. The  selective 
delay allows a single  patro l plane to drop a flare 
nea r the  ta rget  and then get  into position for 
the  atta ck before  th e flare discloses his posi tion.

246 CONFIDENTIAL



AIRCRAFT PYROTECHNICS (NAVY FLARES)

Flo at  Fl ar e Mk  17 Mod  0 and Mod I
Length,  in ch es ............................................. 60.75
Diam ete r, inches............................................. 9-5
Weig ht , pounds............................................. 88.0
C olo r...................................... Yellowish white
Int ens ity , cand lepower....................... 1,000,000
Burning time, minutes .........................4.5—5
Delay, m in ut es .............................. Mod 0—1

Mod 1—5.5

Use: This flare is used to illum inate enemy 
sur face c ra ft.

Descr iption:  The  flare case is a cylindr ical 
body of she et metal tapered at  one end from 
9T& inches to approx imately 4 inches, which sec
tion has a lead weigh t an d fou r membrane-cov
ered ports  approxim ately two inches in diam e
ter.  Th e a ft er  end of th e flare case i s closed by a 
canvas bag  contain ing a par ach ute . The  candle 
is in a cen tra l tube so mounted as to  keep the 
burnin g m ixture  at  the  top of t he  flare by spring 
action.

Opera tion: When the  flare is removed from 
the  box, the adhesive tap e on the cover is pulled 
off and  membranes covering th e por ts in the 
nose are  punctured. The flare is loaded into the 
bomb rack  with  th e pointed end of th e flare 
tow ard  the  forward end of th e plane. Sufficient 
sta tic  line is pulled from the pocket  in the 
par ach ute  canvas bag to allow th e rin g a ttac hed  
to th e end o f the line t o be secured to  th e arm
ing-wire re tai ne r on the  rack  or  shackle. On 
launc hing, a combinat ion-type fuze causes a 
delay  before the pyro technic candle bum s.

Re ma rks : Fla res  having a one-minu te delay 
se tting  may be released a t elevations  between 
100 and  4,000 f ee t; 5’/2-niinute  delay s may be 
released from  gr ea te r alti tudes.  Descent is a t a 
ra te of between 80 and 100 fee t p er minute.

A cont inuous illuminatio n of nine minu tes' 
durat ion  may be obtained by d ropp ing a Mod 0 
and  a Mod 1 together.

Figure 184. Floa t Flora Mk  17 Type
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Figure 185. Depth Charge Marker Mk  1 Mod 1
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Part 3 —  Cha pte r 8 —  Section 4

DEPTH CHARGE AN D SLICK MARKERS

Day Depth Charge Marker Mk I Mods I and 2
Over-all length , in ch es................................11.88
Diam ete r, in ches......................................... 3.46
Weight, pounds.............................................3.5
Weig ht of dye, pou nds................................. 2.75
We igh t of  bursti ng  charg e, gr am s............... 30
Effective rele asin g al tit ud e.........Up to 1,000'
Visib ili ty.......... 3,000 yards  f rom  deck of sh ip

5 miles from ai rc ra ft
Use: Th e marke r is used to indicat e the 

init ial poi nt of con tac t with sub ma rin es and 
prov ide a reference  poin t fo r fu rt her  search  
and at tack  du rin g day  operation.

Descr ipt ion : The  marke r consi sts o f a  circula r 
wooden block on which  is mou nted a  gre nad e
firing  m ech anism with a 15-second delay . Fluor
escein dye  i s c ontained in two cylindri cal paper 
cans , one att ached to each tint side  of the 
wooden bloc k; and  a celluloid tub e con tain ing  
the black-powder bu rst ing charg e is att ached 
to the dela y elem ent  and exten ds through  the  
wooden block into th e pape r cans. The  dye  is 
ru sty  re d in color when dry , b ut  a w ate r solution  
of the  dye is yellow-green.

Op era tion: The opera tor  clasps the  ma rke r 
firmly in one hand, bein g su re  th a t the release 
lever  is held ag ains t the body of  the  marker . 
With th e othe r hand , he pulls th e safety rin g 
which is att ached to the safety co tte r pin and 
launch es th e marke r by thr ow ing  it over the 
side. Whe n th e marke r is released , th e spring- 
loaded st ri ker  forces  the release leve r off. The 
st rik er , ro tat ing ab ou t a hinge pin, hi ts  the  
prime r th a t ign ites  th e 15-second delay fuse. 
The delay give s th e ma rke r sufficient time to 
reac h th e wa ter  and  float on th e sur face, and 
the n ign ite s the  bu rs tin g cha rge . The  gases 
evolved  from  the cha rge  b ur st  th e dye con tain 
er s and  spread  th e dye on the wa ter , form ing  a

yellow-green slick alxiut 40 feet  in diam eter . 
The  slick las ts fo r 45 to 60 min utes.

Night Depth Charge Marker Mk 2
Over-all length , inc hes......................................7
Diameter,  inc hes................................................5
Weight, pou nds ............................................. 2.5
Effective  releas ing  a lt itud e........ Up to  3,000'
Visi bi lity.................. 4 mi les f rom  deck of ship

10 mil es from  ai rc ra ft
Bu rning  tim e, min ut es .................................. 55
Ignit ion  tim e (a ft er  im pa ct ). .70—90 seconds

U se : The marke r is employed to indi cate the 
init ial point of conta ct wi th sub ma rines and 
prov ide a reference  point fo r fu rthe r search  
and at tack  during nigh t operations .

Descr ipt ion : The ma rke r is a sealed , cylin 
drical. metal conta ine r th a t has  a  cen trally lo
cat ed tube , sealed on both  end s by tear  str ips  
with  a pull ring att ach ed,  and  con tain ing  cal
cium phosp hide.  The main charg e is calcium 
carbide th a t surro unds th e cen tra l tub e and 
is held in one end by a screen. Th is produces 
a concen tration of we igh t a t one end and  allows 
th e marke r to  float  in an up rig ht position.

Op era tion: Af ter  the two te ar st rips  are 
pulled off, th e marke r is launched  by thro win g 
it over board. W ater  en te rs  thr ough  th e small 
holes in the bottom and  reac ts both  with the  
calcium carb ide (pro duc ing an inflammable  gas. 
ace tyle ne)  and with t he  calcium phosphide (pro
duc ing  a  spontaneously  ig nited gas , p hosphin e). 
Both gases escape from th e small holes in the 
top and ign ite  within  70 to  90 seconds af te r 
imp act  with th e water. In ext rem ely cold 
we ath er,  th e ignit ion delay may be somewhat 
longe r. The res ult ing  flame is about nine  inches  
high. If  it  should be pu t out  by rough wa ter , 
the  gas es will i gnite  again.
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Slick Marker Cartridge  AN -M k I
Length,  in ch es ..............................................3.8
Diameter, inches .......................................... 1.5
Muzzle velocity, ft. /se c............................... 300
Weight  of dye, gr am s.................................. 28

Use: Thi s marke r is used prim arily  to pro
vide refer ence  points fo r air craf t engaged in 
anti submar ine warfare .

Desc ription: The car trid ge is composed of a 
sho tgun-type  case containin g a  primer, a black- 
powder propel ling charge, and the  projec tile. 
The projectile  has  a thin aluminum case  and 
conta ins 28 gra ms of fluorescein dye and a black- 
powder b urs ting charge in itia ted by a Bickford 
type fuse.

Launching : The marker  car trid ge is fired in 
the  Pyro technic Pistol AN -M 8, which may be 
held in the hand or  m ounted in the Mount M l.

Operat ion : When the  car trid ge is fired, the  
black powder in the head of  the case propels 
the  projectile  from the  pistol and at  the  same 
time ignit es the  Bickford fuse. The fuse bum s 
for  abo ut eleven seconds before igni ting  the  
burst ing  charge which expels the  fluorescein 
dye out into the  wate r. The projectile  has  a

positive buoyancy and will rema in near or at  
the  sur fac e until a small, br igh t green slick 
is crea ted.

Remarks : Thi s car trid ge should not be fired 
from al titu des  grea ter than  500 feet,  because the  
cartr idg e mu st be in the  water when it bursts.

Slick Marker AN-M59
Length,  inch es...........................   10.875
Diam eter,  i nc he s...................................... 3.375
Weigh t, po un ds ............................................2.9

Use : Thi s is the  stan dard all-purpose sea 
ma rke r for  dayligh t use:  to provide reference  
points ; to a id in determin ing dr if t:  and to pro
vide pract ice bombing ta rg et s on wate r.

Desc ription: Thi s marker c onsists of a paper 
composition case filled with a fluorescein dye. 
It is protected by a cylinder of papier-mache, 
which does no t i nte rfere with its  function.

Launching:  The marker  is dropped by hand 
from a plane.

Ope ratio n: Upon impact with wate r, the  case 
sh at te rs  an d the  dye spreads upon t he  surface .

Pa rt 3 —  Cha pt er  8 —  Section 5

A R M Y FLARES

M8 and M8AI
Length , in c h es .................................  .25.5
Diam eter,  i nc he s........................................ 4.25
Weight, po un ds .........................................  18.0
Intens ity , candlepower ........................ 350,000
Color ......................................................Yellow-
Burning  time, minu tes .................................... 3
Rate of fall af te r ign itio n.......... 500 f t/ m in .

Use : The flares are  used in emergency night 
landings .

Desc ription: Each flare cons ists of a  cylinder 
contain ing an unshaded candle.

Ope ratio n: Army Flares M8 and M8A1 are  
similar in opera tion to the  Fla res  AN-M26, ex
cept th at  the  han g wire  pulls the  parachu te 
directly  from the  case.

Rem arks: The M8 is sim ilar  ot the  M8A1, 
excep t th at  the  la tte r flare bums  with a white 
light of approximately 250,000 candlepower.
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Figure 187. A/my Flares M9 (top).  M24 (middle), end M26 (bottom)

M9 and M9AI
M9 M9A1

Leng th, in ch es .................. 13 8 15.05
Diameter, in ches .............. .2.0 —
Weight, po un ds ................ .1.9 2.1
Intensity, candlepower . .. . 60,000 —
C o lo r................................. . Yellow —
Burning ti m e .................... . 1 minute —
Rate o f fall af te r igni tion . . 400

ft./min.
400

ft./min.

Use: This  flare was designed to sat isfy the  
require ments for a small par ach ute  flare for 
reconnaissance .

Descr ipti on: The  flare consists  of a cylinder 
contain ing a candle, designed to be projec ted 
with  the  Pyrotechnic Pistol  AN-M8.

Operat ion : The flare is discharged  from the 
pistol and the delay fuse is ignited . The fuse 
hu ms for 2.5 seconds and igni tes the  expelling

charge, which expels the  candle and parachute, 
simultaneously igni ting  th e candle .

Rem arks : This flare is not procured by the
Navy.

M24 (O bs olete)
Leng th, inches .......................................... 37.0
Diameter, in ch es .............................  8.0
Weight, pounds ........................................ 47.0
Burn ing time, minu tes .................................... 3
Intens ity , candlepower........................ 800,000
Co lo r........................................................Yellow
Release alti tude , fe et ...................2,500—3,000
Speed of r ele ase ................Not over 200 m.p.h.
Ra te of fall af te r ignit ion, ft ./m in ............ 700

U«e: The flare is a subs titute  standard  for 
night observation and bombardment.

Description:  It consists of a simple cylinder 
withou t hemispherical nose or tail fins; other-
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wise, it  is sim ilar  througho ut to the AN-M26, 
without th e nose time fuze.

O pe ra tion : The flare is sim ilar  to the  AN-M26 
excep t th a t th e hang  wire  ac ts.dir ec tly  to pull 
th e par ach ute  from the flare case.

Rem ark* : This flare was not  procured by the 
Navy.

M 26 an d  A N -M 2 6
L en gth ,i nch es ...............................................50
D ia m et er , in ch es  .........................   8
Weight,  pounds.............................................53
Burning time,  mi nu tes ...........................3—3.5
Inten sity, cand lepow er.................800,000
C o lo r.............................................. Wh ite  ligh t
Releasing alti tude, fe et............ 4,000—25,000
Rate  of fall af te r ignit ion, ft ./m in .......... 700

Use:  These flares are used to provide illumi
nation for night bom bardme nt; also may be 
used to blind an tia irc raft defenses .

Fuzing: AN-M146, M l55, XI144.

D es cr ip tion : The flare is  enclosed in a metal 
cylindrical  case with  a rounded nose and tail 
fins. In the nose is a mechanical time fuze. T he 
tail end is closed with a shipping  cover that  
has a hand le att ach ed and sealed by a str ip  
of  tape.  The case is equipped with two su sp en 
sion lugs 14 inches apa rt.

Opera tion : When the  flare is dropped, the 
arm ing  wire is pulled, allowing the  vanes of the  
nose fuze to  rot ate . The hang wire  is reta ined  
and pulls off th e cover of the  stabil izing-sleeve  
com par tme nt. As the  flare continues  to drop, the

te ar  wire and tcar-w irc  cord pull out  the  st a
bilizing sleeve, and th e cover-lock cord attach ed 
to  the  shroud s of the  stab ilizing sleeve unlocks 
and pulls  ou t the  cover lock. When the sleeve 
is fully extended , the tea r wire breaks , allowing 
the  flare to  fall free, stabi lized  in flight by its  
fins and  stab iliz ing  sleeve.

When the nose fuze func tions , the  gases of 
the  black-powder boos ter force  the releasing-  
cup cover  out  of the  detachable  cover, releasing  
the  ret ain ing  pins from  the groove in the  flare 
case and free ing the detachab le cover. As the  
detachable  cover is pulled out  by the  stabilizing 
sleeve, a pull-out cord pulls ou t th e parachute.  
When th e par ach ute  opens , th e flare stops with 
a je rk , bre aking the  pull-out co rd (which allows 
the stab ilizing sleeve assembly to  fall free ) 
and pull ing the entire  flare assem bly ou t o f the 
flare case (which then falls aw ay). The sudden 
sto p also pulls th e fric tion  wires throug h the 
ign iters,  star tin g the six-second delay thro ugh  
the c en ter  of the  cand le, which allows full open
ing of the parachu te.

The  shock  caused by th e open ing o f th e p ar a
chute is tak en by the  shock abso rbers, made 
of copper  tub ing  in a spiral or  coiled shape.  
They  str aig hte n out  in absorb ing  th e shock. 
Afte r t he  parachu te is opened, the  delay  ig nite s 
the  fir st fire, which igni tes the candle. When 
the  fir st fire is igni ted,  the gas es formed by 
burning force  the rib ret ain er down, and the 
spring -loaded ribs jum p out, open ing th e gl as s-  
dp th  8hade.

R em ar ks:  T he Flare AN-M 26 can be dropped  
a t ai r speeds up to 240 knots, bu t above th at  
the  stab iliz ing  sleeve is apt  to te ar  away. The 
Flare M26 cannot be dropped a t ai r speeds  
gr ea te r tha n 130 knots, fo r the same reason .
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A.A. TARGET FLARES

Mk I (Obsolete)
Length, inches........................................... 21.4
DiAmeter, in ch es .........................................8.8
Weight,  po un ds ........................................... 12
Burning time,  m inutes ... ...............................3
Intensity, cand lepo wer ........................280,000

Use : Tile flare provides a targe t for both day 
and night  practice firing of an tia irc raf t guns.

Description: The flare consists of an illumi- 
nan t tube and a cable-container tube  made of 
rocket  paper. These are joined end-to-end under 
the  external metal reinforc ing ba nd . Both ends 
ary closed by chip-board discs held in place with 
tape. The cable ring is a ttached to the snubber 
cable a t the end which protrudes  throu gh the 
cover disc of the  flare assembly. The snubber 
cable is attached to the base block with  s taples.

Friction wire is attac hed to the  end of the 
snubber cable and extends throu gh the primer 
composition, which is adjacent to the  quick 
match which runs through a cardboard tube 
in the cen ter of the  illuminant. At  the  end of 
the quick-match tube is a firecracker fuse te r
mina ting 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 a irc raf t or antia ircr aft 
targe t reel can be mounted.

Operation: The flare slides back along th e tow 
cable un til the cable ring is stopped by the ta r
ge t release mechanism. Force exerted  on the 
snubber cable pulls off the end of the cable- 
container tube, and  the five solder snubbers a re 
stripped off. The staples holding the snubber 
block to the base block arc withdrawn by the 
pull exerted. Friction wire attached to the end 
of the snubber block is pulled through the 
primer. The flame from the prim er 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
>150 .M77 3178 M79

length, inches... . .  22.8 23.5 —
Diam eter , inches. . .  2.5 4.25 — —
Weigh t, po un d* .. . .  7.13 21.1 — —
C o lo r..................... . Wh ite Red Amber Green
In tens ity ,

cand lepo we r.. . ..5 0,0 00 207,000 80,600 108,500

Use: Target Flare M50 has the  same use as
Tar get  Hare  Mk 1. Target Hares  M77, M78, and 
M79 are assembly marke rs from which succeed
ing elements of a forming squadron or group 
of air cra ft can form a ta rget  under conditions 
of poor  visibility  and congested traffic pa tterns.

Description and opera tion: These are the 
same as for T arge t Flare Mk 1.

Remarks: These flares are  not under procure
ment by th e Navy at  present.
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fig ure 1S9. Target Identi fication Bomb Mk 72 Mod 1
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Part 3 —  Chapter 8 —  Section 7

TARGET IDENTIFIC ATION BOMBS

Mk 72 M od I
Length, in ch es .......................................... 36
Diameter, in ch es ...................................... 8%
Fil ling............. Smoke Composition (68% fire

orange dye, 15% lactose, 12% 
potassium chlorate, and 5% 
asbestos shorts)

Total weight, pounds.................................. 45
Fu zing .............................. 4 pull-type igniters

Construction:  This ta rge t 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 a ttached to 
the  bomb body by means of four bayonet joints . 
The parachu te pack houses a four -foot baseball- 
type parachute, the chute  shroud lines, the  load 
cables, the ignit er cable, and a sta tic  cord which 
extends out of the top of th e pack. Bomb body 
casing contains a base block in the tail which 
incorpora tes the  igni ter assembly. 12 vent holes, 
and four eye 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 apar t, welded onto sus
pension bands which are bolted to the  bomb 
case.

Operation: Upon release of the  bomb, the 
sta tic  cord is retained by the rack or shackle 
to which it  is attached. The sta tic  cord, through  
a scries of s hort  lin es ins ide  th e pack, rem oves 
the mold ed cover of  the  pack and pul ls the  para
chute out. After the parachute is out, the stat ic 
cord separates  from the parachute and is re
tained by the rack or shackle. As parachu te 
opens, the ignite r cable je rks 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 bums from the  inside toward the 
outside, evolving colored smoke tha t 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 tota l 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  
targ ets.

This colored smoke marker is for use over 
land only, as the  bomb docs not float.

Greates t accuracy can be obtained by releas
ing the bomb from alt itude 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 lx* suspended from 
the Bomb Adapter Mk 5 Mod 0 (used with 
Launchers Mk 5 and Mods) when tha t item is 
available. These bombs have been successfully 
released from external suspension on all types 
of planes in any flight atti tude. They can suc
cessfully withs tand catapult launching and ar
rested landings.

M75AI end M84AI
Over-all length, inches............................... 53.1
Body length, inches................   39.0
Body diameter, inches......................   8.2
Wall thickness, inch................................... 0.06
Tail length, inch es..........................  12.9
Tail width, inches............................ * • • .10.9
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BURSTER M 4J  

HEMATITE CHA RGE "
Figure 190. Target Identi fication Bomb M84

Ftllinsr....................Red iron oxide (hem atite )
Weight of filling, pou nds ............................ 72
Tot al  we igh t, po un ds ..................................... 102
Fuzing—&184A1.............................. AN-M147

M 75 A1...................................... M108

Con struction: Target Identification Bombs 
M£lA l and M75A1 arc identical with the  ex
ception  of the  fuze, and the  two bombs are 
sim ilar  in cons truct ion to the Chemical Bomb 
AN-M47A2. The  body is of she et metal with 
box- type tail fins welded t o the conical section. 
The Bu rster Ml runs throug h the  enti re length 
of the  bomb an d is closed a t the  forward  end by 
a closing plug. A filling plug is placed in the  fin 
cone  of the  bomb body, to fac ilit ate  loading the 
hema tite  cha rge  (red iron oxide). The fuze 
fits i nto the  forward end of the  burs ter.

Remarks : The  Ta rget Identification Bomb 
M84A1 is intended for release by the  lead or 
’’path find er” piano to  indica te the  bomb-release 
line fo r bomber's in formation  when operat ions 
are  carr ied out  above an overcast and ground 
ta rg et s are  n ot visible. The bomb was designed 
to produce a red srtioke cloud which would re
main nt the burst ing  point for a period of ten 
minu tes 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  ta rget  identification 
in pract ice, to mark targets on snow-covered 
bombing ranges .

M89, M90, M 9I,  M98, and M l00
Over-all length, in ches ................................ 51.8
Body leng th, inch es.................................... 35.8
Body diameter, inch es................................ 10.8
Wall thickness, inch .................................... 0.27
Tail length, inches .....................  15.7
Tail width , inches ...................................... 14.9
Type of filling..............61 pyrotechnic candles

(red , g ree n, or  ye llow)
Weight o f filling, pounds.............................95
Total  weigh t, pounds ....................... 240—265
F uzin g ................................. AN-M146, M144

Construc tion:  The body ls a modified 250- 
pound G.P. Bomb AN-M57 body with a metal 
closing cup riveted to the base. An integral  
booster  of four  ounces of  bla< k powder is placed 
immedia tely behind the  fuze -sea t liner and 
serves as  an expelling charge. A wooden nose 
piece fits around thi s booster. and a  steel piston, 
in turn, is s eated  in the  base  of the  nose piece. 
A steel tube or p iston stem  is welded throug h a 
hole in the  piston and extends from the  black- 
powder booster to the plywood ignition  disc 
in the  cen ter  of the  bomb. Six wooden th ru st  
members reach from the  piston plate to the  tai l 
closing cup and serve to tra nsmit stress  to t his  
cup without imposing any of the  force on the  
candles. Felt % inch in thic kness lines th e entire  
inte rior  cylindrical  su rface of the  bomb. T he 61 
candles arc  in two bank s of  30 and 31, and have 
the ir ignition  ends facing toward the  quick- 
match str ands  stapled on the  ignition disc which 
sep ara tes  the  two banks.
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SLACK POWDER BOOSTER ST EEL PISTON IGN ITIO N DISC CLOSING CUP

WOODEN NOSE PIEC E PIS TON ST EM  CA NO LES THRU ST  MEMBER

Figure 191. Target Identification Bomb* M8 9. M90. M91 , M98. and M100

Tail con stru ctio n: The tail , in appearance, is 
a standa rd box-type tail. It is atta che d to the  
bomb by mean s of fou r spring latches fitting 
into cut -ou ts in the  tai l closing cup .and can be 
locked in place by stamped steel str ips  pivoting 
ove r the ends of the  springs.

Suspensio n: Horizontal  suspension is pro
vided by sta nda rd lugs, 14 inches apa rt.

Ope ratio n: When the  aer ial- bur st fuze func
tions. th e fuze b ooste r ignit es the  black-powder 
booster  or  expelling charge in the  bomb. The 
force of the  expending gases  f rom the  booster, 
acting thro ugh  the  piston and th ru st  members, 
thro ws off the  fin assembly and expels the 
candles.

Simul taneously, Hash from the  booster passes 
through th e p iston stem to the plywood ignition 
disc and the quick match, ign itin g the  candles.

Remarks : The bombs are  used to fo rm a pa t
tern of red. green , or  yellow colored ligh t ap
prox imately 100 yard s in diame ter  around o r on 
a ta rg et ; the  ligh t should be visible fom alt i
tudes of  25,000 to 35,000 feet day or night.  They

are  used to spo t individual targe ts,  once the 
general target  area has been marked by flares 
dropped by pathf inder  planes. The explosive 
cha rge  in the  Candles M105 is ignited by the 
Hare comjjosition at  the  end of  burning. These 
cha rges serve to prev ent any removal of the  
candles by the  enemy, once the  candles are  on 
the ground.

The M89 contains 61 Non-Delay Candles 
Ml 03.

The MOO contains 57 Non-Delay Candles 
Ml 03 a lso; two Exploding Candles Ml05, burn 
ing for  one minute, and two exploding candles 
burning for two minutes.

The M01 has 16 Non-Delay Candles M103, 15 
red 2%-minute  Delay Candles M104. 15 4-min- 
ute  Delay Candles ML04, and 15 514-minute 
Delay Candles M104.

The  M98 contains 31 Non-Delay Candles 
.M l0 3, 10 Exploding Candles M105, b urn ing  for 
one minu te, 10 Exploding  Candles M105, burn 
ing for 1.5 minutes , and 10 Exploding  Candles 
Ml05, burning for two minutes.

The M100 contains Two-Color Combination 
Candles Ml04.
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Figure 192. Smoke Streamer Bomb T29
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Part  3 —  Ch apter  8 —  Section 8

SM OK E STREAMER BOMBS

T29
Over-all length, inches............................... 47.5
Body length, inches................................... 40.6
Body diame ter, inches................................... 8
Wall thickness, inch................................. 0.00
Tail length, inches..................................... 11.6
Tail width, inches..................................... 10.76
Fil ling ..........8 Modified Smoke Grenades M18
Total weight, pounds................................. 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 dia me ter  
and has four arms  0.75-inch wide and one inch 
long. The arm ing wire holds the  arming washer  
ove r 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 inter ior st rut s. 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 d iameter 
and 10 inches long, with a fuze a dap ter brazed 
to the af ter end. Eight  modified Grenades M18 
filled with fast-burning mixture are inserted 
into the tube to form the grenade train . Each

grenade is modified by cutting a cente r hole in 
its base, and the bouchon fuze is omitted. The 
top of each grenade is coated with a sta rte r 
compound which acts as the igni ter for the ad 
jace nt grenade. Four strand s 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 Hash. The eight grenades  are held apa rt 
by spring steel separators. A threaded closing 
plug seals the tube and protec ts the  grenade 
train  from moisture. This plug must be removed 
jus t 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 is 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 tur n is 
ignited, and the flash is simultaneously tra ns 
mitted to all the  grenades.

Remarks;  The colored streame r smoke bomb 
is used as a visuul signal to be dropped by the 
lead plane of a bomber formation when the t ar 
get has been determined. Smoke emission begins 
approximately one second af te r release f rom the 
plane and continues for approximately 7,000 
to 10,000 feet.
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PHOTOFLASH BOMBS

M23AI (Obsolete)
Over-all length, inches............................. 25.4
Diam ete r of  ca se , inch es..........................4.25
Weight, pounds .....................   10.6
Weight  of flash powder, poun ds................ 7.75
Fixed delay, seconds..................................... 15
Duration of flash, second..........................0.20
Intensity of flash, cand lepower .. .150,000,000 
Release altitude, fe et ................. 4,000—7,000

Use: This bomb is used to provide light of 
high intens ity 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. 
Th e fuze  assembly is made up of the  friction 
wires a ttached 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 atta che d to the arming-wire 
reta iner . As the  bomb drops, the hang wire 
pulls the f riction 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  ignite s 
a delay clement. Aft er 15 seconds, the delay 
element ignites the  base charge  of the fuze, 
which sets  off the flashlight powder charge. The 
flash las ts a  fifth of a second.
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FAHNSTOCK CLIP

BOOSTER

WIRE

LUG

TAIL  FIN

PLATE

F/g urt  134. Photoflmh Bomb AN-M 46

MECHANICAL TIM E FUZE

FLASHLIGHT POWDER CHARGE
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AN-M 46
Over-all leng th, inches .............................. 48.4
Diameter, in ches............................................ 8
Weight, po un ds ........ ................................. 51.9
We igh t of f lash powder, pounds.................. 25
Burning  time , seconds.............................. 0-20
Peak intensity, candlcpower ........500,000,000
Fuzi ng............................. M111A2, AN-M146

Use: The Photoflash  Bomb AN-M46 was de
veloped so th a t planes engaged in nigh t pho
tog raphy reconnaissance need not be limited  to 
low altitu des.

Desc ription: In appearance it  resembles  a 
conventional light-case bomb. Uses a Fuze 
M111A2 in the  nose, but  it is issued unfuzed.

It  also has two suspension band s for rack and 
shackle suspension.

Operatio n: When th e bomb is dropped, the  
arming wire is pulled, sta rt ing the  mcchnnical 
time fuze. When the time  set on the  fuze has 
elapsed, the  flashl ight powder is ignited b>r the  
fuze  booster.

Rem arks: Because of the  brilliance of the 
flash, it is detr imental  to the  vision to watch 
the  explosion of photoflash bombs. Extreme 
care should be exercised in handl ing these  
bombs, because the  charge is very sensi tive to 
frict ion, shock, and tem perature. These bombs 
should not be jett ison ed over friendly ter rito ry,  
as th ey may function  on impact.
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Part 3 —  Chap ter  9

GROUND PYROTECHNICS

Section I— SIGNALS

One-inch Salute Mk I Mod 0
Length, i nc he s.......................................... 1.75
Diameter, inch ........................................0.75

Use: This  salute is used by the  Marine con
stru ctio n batta lions  and amphibious train ing 
commands to simulate battl e sounds of loud 
report and bright flash.

Description: Essentially a commercial-type 
firecracker, th is salute is a spirally-wound pa
per tube closed at  both ends with paper cups. 
It  uses the  regu lar firecracker filling and fuse.

as fireworks, since i t conta ins no high explosive. 
Although coated with a  waterproofing material , 
it should be stored in a dry place.

Installa tion : The coupling base o f any stand
ard firing device is pushed thro ugh  the  wax- 
filled hole in the hollowed end of the firecracker 
and rota ted clockwise until  a t least two th reads 
of the coupling base a re inside the hollowed end.

o

Figure 195. One-inch Salute Mk 1 Mad 0

Firec racker Mk 2 Mod 0 
General: This firecracker is used as  a practice

charge  for  booby traps and firing devices. It 
produces a  loud report, brig ht flash, and smoke. 
It  is designed to reduce the hazard of flying 
particles  atte nda nt upon use of a standard  po
tassium perchlorate firecracker. It is classified Figure 196. Firociacker Mk 2 Mod 0
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PR IM ER

FE LT  PAD

WIRE

PAD

PROPELLIN G
CHAR GE

STAR CH AR GE

QUIC K
MATC H

Figure 197. Signal Light Ml 2

Signal Light Mlc 2
Red White Green

Burning time, sec. . . . .  7 6 6
Candl epower . . . . . ........300 250 600

Use: Signal Ligh t Il k  2 is used primarily  as 
a dis tre ss signal.

Descrip tion: The cart ridge, sometimes called 
the  Very signal, is sim ilar  in appearance to a 
10-gaugc shotgun shell. The st ar  charge is a 
tightly-packed cylinder of pyrotechnic materia l 
reinforced with wire and wrapped with quick 
match. The propelling charge is composed of 
about 25 grains  of  black pow der  separated from 
the  star  charge by a hard felt pad.

Identification of the thr ee  types
Red Star—Pa per wra pping is re d; closing 

wad is corrugated.
White star—Paper wrappin g is whi te; 

closing wad has a small cone in the  center.
Green star—Paper wrappin g is green;  

closing wad is smooth.

Operation:  The Signal Pistol Mk 5 may be 
used, as well as the  Hand Pro jector  Mk 3 or 
Mk 4.

The primer igni tes the  propelling charge, ex
pelling the s ta r ou t of the p rojector  and igniting 
the  quick match, which ignite s the  star  as it 
leaves the bar rel and burns as it rises to a 
heig ht of  about 200 feet.

Proje cto r Type M I7 — M22 Series
(Obso lete)

Length without tail , inches ........................6.0
Diameter, inches  ........................................ 1.6
Delay, seconds ................................................6
Height of t raj ec tor y, fe e t.......................... 600

Description: The signa l is assembled in a 
cylindrical case,  and equipped with a finned ta il 
assembly for stab ilization purposes. The primer 
is located in the  head  of th e signal, and the pro
pelling charge is conta ined in a small cavity  
under the  head. The end opposite the  primer 
is closed by a pr es s- fi t cap to which the  tail 
assembly is at tached. The  signal has  a solid tail  
stem and an X-shaped fin. Embossed let ter s on 
the  fin indicate the  color and  typ e of st ar (s ).
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Figure 198. Signal. Ground. White Star, Parachute, M17

Identification of M17—22 Series

Weight
(pounds) Fin Embossed

Letters Star(s)

MI 7 0.68 White WP Whi te- parachute-sup
ported  sta r

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 -clu ster  of five 
stars

M21 0.64 Yellow AP Amber—parachute-sup
ported  star

M22 0.71 Yellow AS Amber—clus ter of five 
stars

Ope ration: The signal is inserte d nose-fi rst 
into  Ground Pro jec tor  M3 or  >14. The projector 
is struck  sm art ly on the  ground, causing the 
prim er to str ike  the  pro jector firing  pin. The 
primer igni tes the  propelling ch arge, which pro
jects  the  signal tail -first for approximately  100 
feet . The s ignal then reverses itse lf and reaches 
an alti tude of approxim ately  600 feet.

High-Bursting  Range  Sig nal M 27

The  Range  Signal M27 is sim ilar  to the pro
jec tor -type signals, except th at  it has no tail 
assembly. It is fired only from th e Ground Sig
nal Pro jec tor  M1A1. The signal explodes a t the 
top of its  rise, producing a flash and  a puff of 
smoke.

Launcher Type M I7 A I— M22AI ; M 5I A I;  
M52AI ; and  M I7 A IB2—M22AIB2

Length,  inches ..., . ....................................10-5
Diam eter,  i nch es ...........................................1-6
Delay, se co nds................................................ €
Height  of t raj ec tor y, fe et .......................... 600

Descr iption: The signa l is assembled in a 
cylindrica l case and equipped with a finned tail 
assembly for stabilization purposes. It is simi
lar to  the  pro jec tor  type , bu t modified to be 
fired from  a service rifle or carbine. This  type  
has a hollow stem, which is closed by a cork 
plug and a wheel-shaped fin. The  "A 1112" series 
is the same as the "A T’ series, except that  the  
for me r indicates  stee l cons truc tion . Special c ar t
ridges are  used to igni te the propell ing charg e . 
E m boss ed  let ters on  the closing cap indicate  
color and type of st ar (s ).
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Figure 199. Signal, Ground, W hite Star, Parachute, M1 7A 1

Identification of M17A1 through M22A1 Series, M51A1, and M52A1

•
Weight

(pounds) Fin Embossed
Letters Star(5)

M17A1 1.04 White WP White -  parachute-sup
ported star

M18A1 1.10 White ws White—clus ter of five
stars

M19A1 1.02 Green GP Green—parachute sup
ported star

M20A1 1.10 Green GS Green—clus ter of five 
stars

M21A1 1.00 Yellow AP Amber—parachute-sup- 
ported star

M22A1 1.07 Yellow AS Amber -clust er of five 
stars

M51AI 1.02 Red RP Red -parach ute- sup
ported star

M52A1 1.02 Red RS Red—duster of five stars

High-Bursting  Rango Signal M27 AIB IOpe ratio n: Remove the  cork plug from the 
tail and place the  signa l on a rifle launcher. 
Place the  b utt  of the  rifle on the  ground  as  far  
away as practicab le. When the  rifle is fired, the 
car trid ge fires the  primer , which in t urn  ignite s 
the  propelling charge.  The signa l trav els  ap
proximately  100 feet and  then  reve rses  itself  
and reaches an alti tude of  approximately 600 
feet.

le ng th , i nc he s............................................ 8.37
Diameter, inches ........................................ 1.5
Weigh t, ou nc es .........................................
Height of tra jec tory, fe et..........................700

This  signal has  the  standard  tube and fin 
assembly as the  launcher  types. It is used in 
tra ining  maneuvers to s imulate the  ai r bu rst  of
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an art illery  shell.  I t produces a  flash and puff of 
smoke, and a noise audible fo r at  leas t 2,000 
yards.

Flash and Sound Signal M 74
Gen eral: The  F lash and Sound Signal M74 is 

designed fo r sim ulation  of ai r bu rs t of arti llery 
fire in tra ini ng  troops. It  is fired from the  
Hand Pro jector M9 or the  Pyro technic Pistol 
AN-M8.

Descrip tion : The signal cons ists of an outer  
case, an expelling charge,  and an inne r cylin
drica l case containin g the delay fuze  and bu rs t
ing charg e. The outer  case resem bles those of 
the  ai rc ra ft doub le-s tar type . A percussion

prim er in the  base of the  ou ter  case extends 
into the  expelling  charge. The expelling charge 
set s off th e delay fuze.

Ope ratio n: When fired, the  pr imer ignites  the 
expelling  charg e. This  igni tes the delay fuze 
and propels  the  inne r case out of the  outer  
case. Af ter  a delay of about two and a half 
seconds, the  fuze  ignite s the  bu rs ter  charge 
which, in exploding, produces a br igh t flash and 
a lou d no ise .

Remarks : With the  pistol or  projector a t 45° 
elevation , th e signal will reach a he igh t of about 
100 feet for  i ts burst . Helmets should be worn 
by ex po sed pe rson ne l.

SMOKE PE LL ET S DELAY  TRAIN -, r-LlN IN G DISK

- SPACER EXPELLING CHARGE-1 ^P RO PE LL ING CHARGE

Figure 200 . Smoke S ign ali  M62 . M64, M6S. and M66
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SHOW ER P El LETS

SHO WER TYPE 
fO ow tle  fiurU j 

M o d  3

CH AM EL EO N TYPE 
M o d  2

STAR TYPE 
M o d  I

OC CU LTING 
TYPE 

M o d  4

Figure 201. Pittol Rocket Signal Mk  1
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TUBE-

PAPER PARACHUTE

smoke candle

Smolre C«nto»»»<r A»»»wibl>»

EXPELLING CHARGE-

FvlJ Vie w  SAowi fig 
Wa terproof Container

ROCKET POWOER-

Figure 202. Pitta) Rocket Signet Mk 2

bar rel-

FRIMER
Sk OopoI v»ew

Smoke Signals M62. M64, M65, and M66

Length,  in ch es .......................................... 10.15
Diameter, in ch es ........ ................................1.8$
Burst ing  alti tude, feet ................................$00
Colors—M62 .............................................. Red

M 64.......................................... Yellow
M 65 ............................................ Green
M66 .......................................... Violet

Use: These signals are  employed by arti llery 
obse rvers  to s ignal  o r lay in a  line of fire.

Descrip tion and operatio n: The signa l is 
launched in the  same manner as the  M17A1 
series. The fure delay igni tes an expelling 
charg e, which expels and ign ites  th e six smoke 
pellets at an altitude of $00 feet. The pellets 
burn  and fall, leaving a  colored smoke trail .
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H IN G E  PIN

P O IN T
STRIKER

PRIMER

Q U IC K M A T C H

TO P SHELL

Q U IC K M A T C H

FIRST FIRE

LEVER

B O T T O M  SHELL
Sectional Vie w

PYROTECHNIC  
CHARGE

Fall Vie w

Figure 203. Illuminating Ha nd  Grena de Mk 1
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Pistol Rocket Signals Mk I Mod 2 and
Mk 2 M od I

Length,  in ch es ............................................14.0
Diamete r, inches ........................................ 1.5
Burn ing time, seconds.................................. 21
Weight, poun d.................................................. 1

Use : These signa ls are for identifica tion on 
oth er signaling  between ground troops.

Desc ription: Similar in const ruction to the  
subm arine  signal. Pistol Rocket Signal Mk 1 
Comet, the  Pistol Rocket Signal Mk 1 Mod 2 
produces a chameleon s ignal cons isting of t hree 
parachute-borne st ar s which burn successively 
in thr ee  colors. Each st ar  burn s for approxi
mately seven seconds before the  nex t color ig
nites. The Pistol Rocket Signal Mk Mod 1 is a 
smoke signal, a jiarachutc-bornc smoke candle, 
but is generally  the  same cons truct ion 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-M8. The primer ignit es 
the  one-gram  auxi liary  expelling charge , which 
pro jects the  upper section  of the  signal  to a 
heig ht of 30 feet, where  the  rocke t powder 
ignites, sending the  signal on up to 650 feet.  
There the  pyrotechnic  element—chameleon or 
smoke—ignites. As the  signal leaves the  pro

jec tor  or  pistol, the  spring-loaded vanes fold 
out into  place, stabilizing the  flight of the 
signal.

Illuminating Hand Gronado Mk I
Length,  in ches............................................4.3
Diameter, inches .........................................2.1
Weight, ounc es ............................................9.2
Inte nsi ty, c and lep ow er.......................... 60,000
Delay, se co nd s................................................7
Burning  t ime, seconds.................................. 25

Description:  The grenade consi sts of two 
metal shells pressed tog eth er and sealed. The 
upper shell conta ins a Bouchon ign iter  and a 
delay fuse. The bottom shell contains the  illu- 
min ant  composition, first  fire charge, ignition 
charg e, quick match, and disc.

Operation: Pull the  release  pin and throw 
the  grenade. When the  leve r is released, the 
firing pin is freed  to fire th e primer. The p rimer 
ignit es the  delay fuse, which burns for seven 
seconds and then ignite s the ignition  charge. 
The ignition  charge set s off the  first fire com
position,  which in turn ign ites  the  illuminant 
composition. The gases from the  ignition charge 
and first  fire force the  two shells apart , thu s 
leaving  the  illum inant  composition of the  bot
tom shell free for burning.

Part 3 —  Chapter 9 —  Section 3

FLARES

Parachute Trip Flare M48
Diameter o f flare tube, inch es.....................2.5
Height  o f t rajectory , fe et ................ 300—500
Burning  time, seco nds.................................. 20
Intens ity , ca ndl epo wer.........................100,000
C ol or ................................. Whi te to yellowish
Effective illu mination.. . .Circle  o f 300 yards

radius

Use: The flare is used to give warn ing of

enemy marauders or  in filt rating hostile troops; 
also, for  illumination  o r signaling.

Description: The flare cons ists of a ’/f in ch  
pipe and a steel  lube approximately 2.5 inches 
in inside diameter, which are attached to a  base 
plate th at  contains  a 75-grain propelling charge. 
The steel  tube conta ins a delay fuse, an ex
pelling charg e, a candle, and a parachute as
sembly. The 0.25-inch pipe and the  firing mech
anism are  jo ined by a coupling, and the  pipe is
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PARACHUTE

SUSPENSION
CABLE

FELT PAD

ILLUMINA NT
COMPOUND

LAMINATED 
PAPER CASE

IGNITION
CH AR GE

FELT PAD

PROPELLING
CH AR GE

DELAY FUZE

PRESSURE CAP

PULL RING

STRIKER

PERCUSSION
CAP

IGNITER

5 7 - '

PROPELLING CHARGE

Figure 204. Porazhufe Trip Fla/* M48
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thread ed to  the  base plate. The firing  train  is 
composed of a prim er, an ign iter, and a relay 
cha rge . Th e firing  mechanism con tains the  pres
sur e cap, pull ring  and pin. sa fety screw, saf ety  
cot ter  pin, and spring-loaded firing  pin.

Ope ration: A 20- to 30-pound pres sure  on the 
pressure cap o r a tension of fou r to six pounds 
on the  pull pin relea ses the  firing  pin and fires

th e primer. The primer  initiates  the  igni ter,  
which, in tur n, st ar ts  the  rela y charge. The 
rela y charge  set * off the propelling  charge,  
which project s the  illum inating shell thro ugh  
th e large steel tube to a he igh t of 300 to 500 
fee t. Th e propelling cha rge  ignites  a three - 
second delay fuse  in the she ll. The delay fuse 
ignites  an exp elling charge  which exp els a 
parachute- suppor ted candle from the  shell.

S T R K IR  SPRIN G

S A H IV  PIN  H O li

ST IIK CR

LEVER (COCKEOj

----------------

TRIG GER ,, 
PIV OT PO IN T ,j

TR IC CfR
SPRING

TR IG G IR .

TRIP WIRE SLOT

PERCUSSIO N C AP

BLACK PO W O lt

ILL U.M IN  A N T  
C O M P O U N D

AN CH OR
cup

Figure 205. Trip Ffa/e  M49
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Trip Flare M49
Lengt h, in ch es ...................   3.8
Di am ete r in c h es ........................................ 2.6
B urn in g t im e, m in ute .........................................1
Int ensity, c andle powe r.......................... 40,000
C olo r................................. White to yellowish

Use : The Tr ip Hare M49 has  the  sa me uses 
as the  Pa rac hute Trip Flare  M48.

Descrip tion : The Hare has a grcnndc-shaped 
cylindrical body, with a  nose fuze th at  protrudes 
0.875-inch from  the head end. A mounting 
bracke t and a  spring-loaded tr igge r mechanism 
arc mounted  on a meta l base cap. The upper 
arm of  the tri gg er  is atta che d to a trip wire, 
and th e lower arm  of the trigger res tra ins  the 
safety lever a fter  the  removal of th e s afe ty pin.

Ope ratio n: A pull on the t rip wire rotates the 
upp er trigger arm  away from the  fuze lever. 
If the trip wire is c ut, the  uppe r trigger arm, 
which is res tra ining  the fuze lever, rotates 
away from the  fuze lever but  in an opposite 
direction from above. A grenade- type  fuze is 
used, bu t it ha s no delay  element. The fuze 
ign ites  th e fla re instantaneously .

T ri p -W ir e  F la re  ML I M o d  0

Length of tube, inches ................................ 5.5
Diam eter  of tube, inc hes............................ 2.5
Weight, po un ds ............................................3.5
Burning  time, seconds.................................. 65
Candlepower ........................................ 100,000
Effec tive illum ination................ Area 500 feet

in diameter

Use: The purpose of  th e flare is to reveal the  
approach o f en em y troops.

Desc ription: The flare case is a steel tube 
approxim ately  5 .5 inches long and 2.5 inches in 
diameter.  Fixed to one en d is a pull- type, spring- 
actu ated firing mechanism to which the  trip  
wire is atta che d. Enclosed in the  tube are  the 
prim er, black-powder charge,  impregnated mus
lin disc,  and pyrotechnic  composition. Two 40- 
foot lengths of  wiie are available , making it

possible to  have  two tr ip  wires runn ing in oppo
site directions. A web belt  secures  the  flare to 
a tree.

Operatio n: A tug of thr ee  pounds or  more 
on the tr ip  wire draws the  plunger  and firing pin 
away from the  prim er and compresses a spr ing 
which surrounds  the  firing pin. As the  plung er 
is pulled away from th e firing mechanism, its  
notched end disengages from that  of the  firing 
pin, which is then forced aga inst the  primer 
by the  compressed firing-pin spring. The prim er 
ig n it es 0.3 gram s of black powder. The black 
powder ignit es the  impregnated muslin disc, 
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. Whi te smoke given off by the  flare does 
not inte rfer e with the effectiveness of illu
mination.

Remarks : To prev ent self  illumination, the  
flare should be mounted about 125 ya rds  before 
friend ly positions. While mounting  the  flare, 
personnel should wear stee l helmets, and heads 
should be kept below and away from the  top 
of the  Hare.

G ro un d Flare M 8 I— M83

Length (wi thou t sp ike) , inches ................ 7.75
Diameter, in ch es ........................................ 1.75
Weigh t, p ou nd ............................................0.88
Burning  time, m inu tes .................................... 2
Color and inte nsit y

M81..........Red ............ 20.000 candlepower
M82.......... Yellow . . . .  25.000 candlepower
M 83 ............Green . . . .  35,000 candlepower

Use : The flare indicates, to coope rating air  
elements, a line of position or direction. It is 
also  used for troop-recognition purposes.

Desc ription: The flare co nsis ts of a  jiaper cyl
inder  containing a pyrotechnic eom|x>sition. It 
has  a wooden base block w ith a 20-penny spike 
thro ugh  it, and a match  head covered by « re
movable metal cap, under which lies a wooden 
disc. A plastic film seals the  metal cup to the
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Fl A RE ATTACHED

Figv /e 206. Trip-W ire flare  Mk 1 Mad 0
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flare body. The  oute r head of the  wooden disc 
has th e scra tching  sur face requ ired to igni te 
the  match composition.

Opera tion : Th e flare is stuck in the  ground 
with the  spike as a supp ort. The  plas tic seal 
is pulled off and the  wooden disc scratched 
again st the match composition,  which igni tes 
the flare.

Remarks : These ground flares are  not pro
cured by the Navy at  present.

Ta rge t Rocket Flare Mk I Mod  0
We ight, po un ds .............................................3

Use : The Ta rge t Rocket Fla re Mk 1 Mod 0 
is used with the 3.25-inch Rocket T arg ets  Mk 10 
and Mk 11.

Descrip tion: A pyrotechnic candle, secured 
into a wooden body, is  housed in a steel tube. 
An elec tric squib  is located ove r the  star te r 
composition  of the candle. A stee l cup shields 
the  ignition end of the  flare, and squib leads 
are  coiled inside  the nose cap.

Operat ion : Tear off the  adhesive str ip and 
remove the cover. Place the  f lare over the  nose 
of the  rocket, and  uncoil t he  squib leads. Fasten 
the  all iga tor  clips to the  co tte r pins o f the leads, 
and fire.

A ir p o rt  Flara M l3 (O bsolete)
Length,  in ch es ............................................ 23.1
Diam eter,  in ch es ........................................ 1.75
Burning  tim e, minutes .................................... 3
Intens ity , candle powe r...........................40,000

Use: Airpor t Flare  M13 is used to provide 
illumination fo r airplane  landing a t emergency 
fields, and to illuminate ta rgets and objectives. 
A fu rthe r use is to preven t infilt ration  or  s ur
pris e by enemy troops.

Descrip tion : The flare consist s of a cylinder ; 
the  top  cover sealed with  a str ip of adhesive 
taj>e, and a seven-inch hollow chip-board tube 
mounted to one end of  the  cylinder.

Ope ratio n: Remove the adhesive tape  and slip 
the  hollow tub e over a rod stuck in the  g round. 
Pu llo n t he  lanyard att ached to  the ig nition  wire 
to fire the  flare.

Remarks : This  flare is not procured by the 
Navy.

A irport  Flare  M76
Leng th, inches .......................................... 32.0
Diam eter,  in ch es............................................ 6
Burning  time, minu tes .............................. 6.5
Intens ity , candlepower ...................... 800,000

Use : Airpor t Flare  M76 is used to indicate 
the end of a runw ay in a fog.

Description: This  flare consists  of a cylinder 
containin g a candle similar to—bu t larger  t han  
—the  candle of the  Fla re AN -M 26  described in 
Chapter 8. Section 5, of thi s pamphlet. The 
cylinder is fitted w ith a socket base a rrangement 
into  which fou r channel-shaped legs may be in
ser ted  to hold the  flare up rig ht on the  runway.

Operatio n: The flare may be init iated by the  
use of the  electric squib or  by pull on the  re
lease fork  which allows the spring-loaded firing 
pin to str ike the  prim er. The prim er acts  di
rectly to igni te the  first fire compsition.

Remarks : Airpor t Flare  M76 is not procured 
by the  Navy.

Hig h-A lti tu de Parachute  Mor tar-F ire d
Flare Mk 20 Mod 0

Leng th, inc he s.......................................... 10.75
Diameter, inches ........................................ 2.5
Weight, pounds.............................................. 5
Height of tra jec tor y, fe e t.......................1,000
Intens ity , candle powe r.......................... 85,000
C o lo r........................................................W hite
Burning  time,  se co nd s................................ 60
Rate of fall af te r ignit ion, f t/ s e c .............. 16

Use: This high-a ltitude  flare i s used to il lum
inate seaplane landing areas a t night, and to 
illuminate  an island base  when low ceilings do 
not per mi t proper visib ility  from normal flying 
levels.
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Figure 207.  Target Rocket Flore Mk 1 Mod 0
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Flare: The flare consists  of  a cylindrical steel 
tube body wi th a copper cup welded to the closed 
end o f the tube . The body co ntains an expelling 
cha rge , a pyrotechnic candle, and a silk para
chu te. The copper cup con tains  a  fuse assembly, 
a propelling charge, 25 gram s o f a combination 
smokeless powder and black powder, and a 
sta ndard  shotgun  primer.

Mo rtar: The mor tar consi sts of a steel tube 
36 inches  long and 2.8 inches in diam eter . The 
tub e is screwed into a  s teel  base plate 0.75 inch 
thic k and 12 inches squa re. The  base pla te is 
provided with  a cen tral stu d into which is 
pres sed  a hardened steel firing pin.

Ope ratio n: Remove the  dosin g cap from  the  
end of the mortar . Attach  a 30-foot lanyard to 
the  bra ss release  pin and insert the  pin in the 
two holes drilled tran sversely about six inches

from the  end of  the mo rta r. Ins ert  the  flare 
into the  mo rtar so th at  it re sts  on the  release  
pin, with  the  copper end down. Fire  the  flare 
by pulling the  lanyard, thus removing the  re
le as e pin. The flare fa ll s to the bottom of the  
mortar, firing the  primer. The primer set s off 
the  propelling charge and ignite s the  delay 
fuse. The expanding gases force the  copper cup 
away from  the flare and fill the bore of the  mor
ta r. The flare is propelled 1,000 fee t in to the  air, 
at  which time the  delay fuse ignite s the  ex
pelling charge . The pyrotechn ic candle and para
chute a re expelled, the expelling cha rge ignit ing 
the  candle.

Rem arks : A suitable b arrie r should be erected 
to shield personnel firing the  flare. In case o f a 
misfire, wait  at leas t th ree minutes before dis
assembling the  m ortar. Clean m ortar tube a fte r 
firing.
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Part 3 —  Cha pt er  10

SHIPBOARD PYROTECHNICS

Section I — SURFACE VESSEL ITEMS

Distress Smoke Hand Signal A N -M k I
Mods 0 and I

Length, in ch es ....................................... 3.875
Diameter , inches ................................... 1,625
Weight, pound .........................................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 wa tert ight .

Opera tion: 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  a s a lever to break the seal. The cyl
inder is pointed away from the  face; and  a quick 
pull is exerted  on the pull ring, which comes 
out o f the can, the reby ignit ing the  smoke mix
ture. The signal should be held at  arm’s length 
at  an  angle of about  30°, so th at  drippings will 
not fall on the  hand.

Remarks: This  signal  is to replace th e White 
Smoke Grenade, H.C., AN-M8, for  emergency 
kits in life rafts  and aircraft .

Signal, Distress— Day and Nigh t— Mk 13
Mod  0

Length, inches .........................................5.12
Diameter , in ch es ....................................... 1.62
Weight,  o unce s........................................... 6.1

Genera l: Adapted for  both day and nigh t use. 
Hand Signal Mk 13 contains lx»th the orange 
smoke cani ster  for daylight and a Hare pellet 
for  darkness . Like the Smoke Signal AN-Mk 1 
in appea rance  and operation, the Signal Mk 13 
is small and is easily stowed in life-vest pockets, 
flight suits, or life raft s.

Description: The metal out er case is closed at 
both ends by a soldered cap to which is attached 
a pull ring. Removing th e soldered cap pulls a 
brass wire attached to its bottom throu gh a 
cup coated with a friction  igni ting  compound. 
Depending on whether the  “day ” or “nigh t" 
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 burn ing time is 18 
to 20 seconds. The average candlepower of the 
flare is  3,000 candles. P ape r cups cover the pull 
rings on each end of the signal.

Opera tion: Afte r the  paper cup is removed 
from desired end, a quick pull is given on the 
ring. If the  soldered cap fails t o 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.  Afte r 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 othe r end. Each end is insulated and 
waterproofed from the other .

•
Rem arks : Both ends of the  Signal Mk 13 

should never be ignited at  the  same time.
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Figure 208. Dit fre tt Smoke Hand Signal AN-M k 1 Type
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SHIPBOARD PYROTEC HNICS (SURFACE VESSEL ITEMS)

Fig urn 209. Signal. Diif re n— Day and Night— 
Mk 13 Mod 0

Navy Rod Ligh t Mk I and Na vy Blue Light
Mk I Mod I

Length,  inc hes...........................................12.0
Diam eter,  inc he s....................................... 1.25
Burning time, minutes..............Blue—1 to 1.5

Red—2.5 to 3

Descrip tion : The flare consists o f a paper  tube 
filled with a pyrotechnic  composition and at 
tached to a wooden handle.  The top of each 
flare conta ins a but ton  of ignition material. A 
fric tion  str ike r is provided with each signal.

Operatio n: The flare is ignited by scrap ing 
the  top of  the inside cap ag ain st the forw ard end 
of the  pyrotechnic mix ture . Hold the  flare in an 
inclined position while bu rning, to p revent dr ip
pings from  burning the  hand.

Ship's  Emergency Iden tif icat ion Signals 
Mks 1—4

General:  The body of each of these signals 
varies in length according to its  design. Each 
signal  consi sts of a pressur e-re tain ing disc and 
disc-locking nut,  a primer, a four-g ram smoke
less-powder propelling charge, a  copper obtu rat 
ing cup, a  delay  tr ain , an eject ion charge o f ap
proximately 1.1 gram s of black powder, and a 
signal  of pyrotechnic composition. All signal 
cups except the  shower signals have a par a
chu te for  mid-air  suspension.

Operation: The signal is fired from Signal 
Pro jector  Mk 1 or Mk 1 Mod 1. The signal is 
placed in the  projector primer-f irst,  where  it 
rests  aga ins t the  reta ining pin. A pull on the 
lanyard removes the  firing pin and allows the  
signal to descend against  the  firing pin with 
sufficient force to close the  valve and fire the  
primer. The primer igni tes the delay tra in and 
propelling charge simul taneously. The gases 
from  the  propelling charge expand the  o btu rat
ing cup un til it  is secured tightly in the bore of 
the  projector. Increased pre ssu re rup tures the 
pres sure -retaining disc, and the gases  then 
escape  thro ugh  the  openings  in the  rctaining-  
disc locking nut  into the  projecto r bore. The 
ga se s propel the  signal approximately $00 feet. 
The ignited delay tra in bums  until the  signal 
reaches approx imately the  zenith  of  it s tra jec
tory , and then ignit es the  ejection charg e. The 
eject ion charge ejec ts and ignite s the  signal 
pyrotechnics thro ugh  a quick match and first  
fire composition.
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SHIPBOARD PYROTEC HNICS (SURFACE VESSEL ITEMS)

Mk 1 (S tar)
I-ength, in ch es ........ . . . . ..................... 5.124
Diameter, in ch es ................................... 2.49
Color........ .  .Red, white, green , or yellow
Burn ing time, s ec on ds ....................... 25 :t5

The closing cup is embossed for night iden
tification. The star  is parachute-suspended .

Mk 2 (Shower)
Length, inches ................................   -6-374
Diameter, in ch es ....................................2.50
Color........................... Red, white, or green
Burn ing time, seconds................................ 5

This signal  is designed to give two dist inct  
bursts, one with a sho rt delay and one with a 
long delay. The closing cup is embossed for  
nigh t identification.

Mk 3 (Smoke)
Length,  in ch es ......................................9.124
Diam eter, in ch es ....................................2.49
Color ................Red, black, green, or  yellow
Burn ing time, s econds........................ 25d:5

The closing cap is painted with same color 
th at  is produced by the signal. The signal is 
parachute suspended.

Mk 4 (Chameleon)
Length,  inc he s.....................................5.124
Diam eter, in ch es .................................2.49
Color combinations ...  .Red—green—white

White—red—green 
Green—white—red

Burn ing tim e of each color, seconds..........9
Delay between colors, second......................1

The signal  is parachute-suspended and de
signed to chang e color while burn ing. Oth er
wise, t he  signal is similar to the Signal Mk 1.

Float Flore Mk 15 Mods 0 and I
Length,  in ch es ............................................37.2
Diameter, inches .....................................6.5
Weight, pounds............................................26
Burning time, min utes....................................5
Inte nsity, cand lep ow er .......................100,000
Delay before ignition,  mi nu tes .................... 5

Use:  Floa t Flare Mk 15 Type is used by PT 
boat s in illum inating enemy ships.

Descr iption: The  flare cons ists of a wooden 
body housing a pyrotechnic column and having 
a metallic base to provide flotation stabili ty. The 
top of the flare is closed by a cone-shaped 
adap ter  which contains a bouchon grenade-f iring 
mechanism attached to a celluloid disc. Enclosed 
is a 3.5-foot length of time fuse. The star te r 
composition is attached to the flash end of the 
time fuse. The il luminant composition is next to 
the  st ar te r composition.

Opera tion: The flare is held horizontally , wi th 
the  rig ht  hand firmly gras ping  the  bouchon 
lever and the  le ft hand supp ortin g th e nose cap. 
The safety  key is pulled and the flare is tossed 
overboard. When the  bouchon lever is released, 
the  f iring  pin is forced by the firing-pin spring 
to impinge upon th e primer. T he primer ignite s 
the time fuse. The time  fuse flashes into  a 
booste r bag of star te r composition, which, in 
tur n, igni tes the flare.

Rem arks: It is recommended th at  one man 
hold the flare while a second man pulls the  
safety  ring.

Mod 1 is like the Mod 0, except th at  i t has a 
mechanical clockwork timing device—for  se t
ting s from one to 30 minu tes—instead of the 
time-fuse device.

Rocket, White, Marine Type. Mk I Mod 0
Length, inches .............................  12.0
Diameter, in ch es ..........................................1.5
Weight, po un ds ..............................................2
Burn ing time, se co nd s..................................5

Use: This is a m erchant marine rocket  issued 
by the Navy.

Description: This rocket  signal consists of the 
rocket  body, st ar  pellets, propelling charge, 
clay heading, and closing cap.

Operatio n: The rocket is fired by the Pyro
technic Pistol  AN-M8 and reaches a height of 
250 fee t. At the  height  of its  tra jec tory, the 
rocket bur sts.  The falling part icles  burn for five 
seconds.

Rem arks: This signal  will be replaced by the 
Rocket Pistol  Signal Mk 3 Mod 0 (Shower).
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SHIP8 OA RD PYRO TECHNIC S (SURFACE VESSEL ITEMS)
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Part  3 —  Ch apter  10 —  Section 2

SUBM ARINE  PY RO TE CH NICS

Submarine Float Signal Mk I Mo d I and Mk
2 Mod 0

Length,  inc hes.........................................18.75
Diameter, in ch es ............................................8.0
Delay, secon ds ............................................ 27
Burning time, seco nd s............................... 15
Color................... Black, yellow, green, or red

Use: These float signals are used to mark the 
position of n submerged submarine, and for 
other marking purposes.

Description:  The firing mechanism consists 
of a firing pin, firing-pin spring, firing-pin lever, 
and tripp ing lever or lug. The ignition system 
consists of a primer, time fuse, quick match, and 
a st ar te r 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 tripp ing lever is raised 
by contact with a lug in the gun. cocking and 
releasing the firing-pin lever, which fires the 
primer. The prim er ignites the time fuse, which 
burns  fo r 27 seconds. The signal is buoyant and 
rises to the  surface within th e 27 seconds of fuse 
delay. The time fuse ignites  a piece of quick 
match, which, in turn , initia tes the sta rte r com
position. The star te r 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, a maximum launch
ing depth of 285 feet, and s turdie r construction.

Submarine Emergency Iden tification Signal 
Mk 2 Mods I and 2; also Submarine Emer
gency Signal, Star, Mk 3 Mods 0 and I

Length, in ch es .........................................18.0
Diameter, inches ......................    8.0
Burning time, se co nds................................. 25
Delay, seconds......................................... 27
Color of  st ar ....................Red, yellow, 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-s tar 
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 th e 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 jus t before 
the base of the shell passes the muzzle door. The 
tripp ing lever is pulled back, thereby  cocking 
and releasing the firing pin lever and firing pin. 
The firing pin str ikes the  primer, and the Hash 
from the primer  ignites a time fuse. The time 
fuse burns  while the s ignal is r ising t o 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 trajecto ry, the  delay train flashes in to the 
signal-ejection cha rge and causes the parachute- 
suspended sta r to be ejected.
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Re ma rks : Th e Mk 2 Mod 2 is obsolescent, 
bein g replaced by the  Mk 3 Mods 0 and 1. The 
Mk 3 Mod 0 ha s a slightly  differen t method of 
expelling the inner grenade.  The  maximum 
launching dep th is 160 feet.

Th e Mk 3 Mod 1 is sim ilar  to  the  Mk 2 Mod 1 
except for the following: (1) a delay of 54 to 
59 seconds. (2)  a maximum launching dep th of 
285 feel , and (3) a stu rd ier construction to 
withs tand pressures  a t a  lower depth.

Pistol Rocket Signal Mk I,  Comet; Mk 3, 
Shower; and Chameleon

Length, in c h e s .......................................... 14.0
Diam eter,  in ch es .......................................... 1.5
Burning time, se co nd s.................................11
Intens ity , candle powe r.......................... 60,000
Color  of single  s ta r........ Red, green, or yellow

Use : These signals are used for emergency 
identi fication by surfaced  submarines.

Descr iption:  The upper section  or signal 
cha mber con tains a pyro technic composition and 
powder-ejec tor charge. Th e rocket  motor, which 
is riveted to th e signa l cham ber, conta ins one 
gram  of black powder above a fel t wash er and 
58 gra ms  of black powd er, which is the  rocket 
elem ent.  Four spring-loaded hinged vanes, four  
inch es long and one inch wide, are  attach ed to 
the rocket tub e and fold and fit into  th e rocket 
chambe r. The rocket chamber is an aluminum 
con tain er with  a Pri me r Mk 5 in its  base. This 
unit  receives th e rocket motor.

Operatio n: The  signal is fired from the sub
marine  rocket pistol or the  Pyro techn ic Pistol 
AN-M8. Release of the  tri gg er  fires  th e primer,  
which ignit es the one-gram auxilia ry propelling 
cha rge . This  black-powder cha rge  propels the 
signal cham ber and att ached rocke t motor to 
abou t 30 fee t from the pistol muzzle. At  thi s 
poin t the  58-gram  charge of black  powder, which 
is the rocket element, takes effect and propels 
the  signa l to a hei ght of approxim ately 650 
feet . The rocket elem ent ign ites  the  expelling 
charg e at the zenith  of its  tra jec tor y. The ex
pelling cha rge  ignite s the  st ar  and simulta n
eously e jec ts it. The s ingle s ta r falls freely, and 
burns  out  j u st  before hit ting th e water .

Rem arks: This s ignal  replaces  the  chameleon- 
type  subm arine rocket signal.

The Rocket Pistol  Signal Mk 3 Mod 0 
(Show er) is similar to  th is signal, excep t th at  
a bu rst  show er is produced inst ead of a single 
sta r.

The Rocket Pistol  Signal, Chameleon, is sim
ilar to th is  signal, except  t hat  a va riety of colors 
is obtained .

Submarine Emergency Identif ication Flares 
Mk 10 Mods 0— 2. Mk 11 Mods 0— 2, and
Mk 12 Mods 0— 2

Leng th, in ch es .......................................... 9.75
Diameter, in ch es ........................................ 2.00
Weight, po un ds ............................................ 3.2

Use: These s igna ls a re  used by surfaced sub
marines to iden tify themselves.

Descrip tion: The  flare case  cons ists of  a seam 
less stee l tube, one end of which is closed by a 
stee l closure disc. The firing mechanism, which 
extends along the side of the  flare body, is at 
tached to  the  base  cas ting , which carr ies the 
closure disc and primer. The  firing  mechanism 
is enclosed in a brass  hous ing which conta ins the 
following: <1) a bra ss sh af t held in place by a 
co tte r pin . (2) a firing p in atta ched to the  brass 
sh af t by a s ear join t, (3) a spr ing  su rroundin g 
the firing pin, and (4) a lanyard attach ed to 
the brass  sha ft. The flare ease contains  the  fol
lowing:  (1) a black-powder charge, (2) a st ar te r 
composition, (3) a pyro technic 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 b r a c k e t fixed to  the  sub
mar ine bridge.

Colors— Flares  M k l l  Type

Mk I t Mk 11 Mod 1 Mk 11 Mod 2
BurninR

Tim*

Red Green Yellow
(se cond s)

10
Blackout Blackout Blackout 5
Red Green Yellow 10
Blackout Blackout Blackout 5
Red Green Yellow 10
Blackout Blackout Blackout 5
Red Green Yellow 10
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S H IP B O A R D  P Y R O T E C H N IC S  (S U B M A R IN E )
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TU B E — 1

S PYROTECHNIC CANDLE

/

Full V iew Showing  
Waterproo f Container

EXP ELLING CHARG E

ROCKET POWDER

BARREL

PR IMER 

C O M E T TYPE

Sectional View

VANE (4)

SPRING

Tail Va ne  Assembly
Full View

Figure 218. Pi ito l Rocket Signal Mk t . Com o/
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2?6

DISC

CLAMP

BLACK POW DER

C A N N O N
PRIMER

SPRING

FIRING PIN >  FIRING
MEC HANISM

ROPE

PYROTECHNIC

Sectional View
MK 10

mk n

MK  12

Full V iew ’  '  Full View

Figure 219. Submarine Identification Flarm Mks 10, 11, and 12 Type
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Colors— F lares M k 12 T ype

Mk 12 Mk 12 Mod 1 Mk 12 Mod 2
Burning

Time

Red Red Green
(seconds)

10
Blackout Blackout Blackout 5
Green Yellow Yellow- 10
Blackout Blackout Blackout 5
Red Red Green 10
Blackout Blackout Blackout 5
Green Yellow Yellow 10

Ope ra tio n:  Mount the  flare so th at  the  firing 
mechanism points  toward the  deck. A vertica l 
pull on the  lany ard forces  the  bras s sh af t up, 
compressing the  firing-pin spring.  The s ear join t 
between t he sh af t and fir ing pin is broken when 
the  sh af t is pulled approxima tely 0.5 inches. The 
firing pin str ike s the  primer, which igni tes a 
small charge of black powder. The flash from 
the  black powder ignit es the  st ar te r composi
tion, which, in turn, ignit es the  pyrotechnic 
candle. The flare burns in four  increments of 
10 seconds duration and inte rvening  blackout 
increments of five seconds.

R em ar ks:  Mares that  have  been submerged 
below periscope depth should be thrown over
board at  the  first  opportuni ty.

The possibility of detonation  in any of the  
flares, and particular ly in those wi th g reen pyro
technics, should never be lost sig ht of. For  this 
reason, personnel in the  vicini ty of the  flares 
should be adequately shielded prior to firing.

Subm arine  Emergency  Identification Mares 
Mk 10 and Mods are  similar to the  Mares Mk 11 
and Mods and Mk 12 and Mods, excep t that  
these burn  with only one u nin terrupted color— 
Mod 0, red; Mod 1, green;  and Mod 2, yellow. 

False Target Shell Mk I Mod 0
Leng th, i nch es ............................................18.0
Diameter, inches . . . . .................................. 8.0
Delay, se co nd s..............................................27
Pers isten ce o f echo, m inu tes ................4 to  18

Use: This shell is used to confuse  and disrup t 
enemy underw ater echo ranging.

Desc ription: The external appearance is 
sim ilar  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 hydr ide paraffin mixtu re. 
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 ejec tor.

Ope ratio n: The shell is projected from the 
standard  emergency identi fication signal e jector, 
using 200 pounds p er sq uare  inch air  pressure if 
possible. The shell is fired by a lug at  its base 
which pro jects beyond the  side of th e shell and 
rides in a groove in the  eject ion tube . As the 
shell is forced thro ugh  the  tube , the  extended 
lug reaches the  end of the  groove ju st  before 
the  base of the  shell passes the  muzzle door. 
The  trip ping lever is pulled back, thereby cock
ing and releasing the  firing pin lever and firing 
pin. The firing pin str ike s the  primer, and the 
flash from the  primer ignit es a length of time 
fuse  coiled in the  base of the  shell. The time 
fuse  burns for  27 seconds, and then  ignit es the 
20-gram charge of smokeless powder, which 
eje cts  the six cups of l ithium hydride. When the  
lith ium hydride  touches the  wate r, a chemical 
react ion occurs which yields fine hydrogen 
bubbles. The hydrogen bubbles return  an echo 
of the same  order and magnitude as th at  re
turn ed by a submarine.

Rem arks : False ta rget  shells  should be seg
rega ted from pyrotechnics  and oth er ammuni
tion components , and should be kept in a dry 
atmosphere.

When visibi lity is such th a t surface dis turb
ance may be a hazard, false ta rget  shells  should 
not be released from depths less than  150 feet, 
ljecause small bubbles or a surfaced can iste r 
may result .

False Target Can Mk 2 Mod 0
Leng th, inches ......................................... 19.3
Diameter, in ch es ....................................... 3.0

Use : False Ta rge t Can Mk 2 Mod 0 has  the 
same use a s False T arg et Shell Mk 1 Mod 0.
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Figure 220. Ftr ltt Target Shell Mk 1 Mod  0

Descrip tion: Generally similar to the  False 
Ta rget Shell Mk 1 Mod 0, th is can is a  t ube  of 
sheet steel sealed at both ends, conta ining nine 
meta l cups filled w ith a lith ium hydr ide compo
sition . These cups can be released individually 
at  any desired rat e when used with the  new 
hydraulic- type air-opera ted signal  ejec tor.  The 
cups are  separated by aluminum discs, and a 
one-inch metal spacer separa tes  th e end caps of 
the  ou ter  tube from the top and bottom inner  
cups. Tea r str ips  are  provided a t either  end 
to open the  can.

Operatio n: The tear  str ips , the  end caps, the  
spacers  on either  end, and the  corru gated  paper 
disc  a t the  top end are  removed, with the  can 
in a  horizontal position to  prevent d ropping one 
of the  cups. Ins ert  one end into the  breech of 
th e ejecto r about one inch. Pu t a ram mer in the  
othe r end of the  can and push  the  cups toward 
th e muzzle of the  ejec tor,  un til the  spring de ten t 
near the  top of  th e bar rel drops behind the  las t 
cup. Remove the  empty tube. Place the  firing 
valve on "Vent”. Close the  breech door and flood 
the  bar rel from the  seA thr ough the  flood line,
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Allowing air  to  escape through the  vent line. 
When no air  escape s the  ven t or firing  valve, 
close the se valves and open the  muzzle door.

Make the  pressure in the volum e tank 50 pounds 
gre ate r than sea  pressure , and thro w the  tiring 
valve into  the  ’’Fire" position .

Signal (Pepper} Mk 14 Mods 0— 2 (Pro
duction suspended)

Length, in c h e s .............................................27.5
Diameter , i n ch es.......................................... 3.0
Weight, pounds........................... 19 (approx.)

General: The  Sign al (Pep per) Mk 14 is an 
expendab le explosive noisemaker for  under
water  use.  It consi sts  of a ser ies  of aluminum 
discs, each of which has six tee n small explosive  
cha rge s around its  per iphery. Each disc conta ins 
a gasle ss fus e train  which ignites  the  charges  
at  one-half second intervals and then  communi
c a te s  the  ignition to the  succeeding discs. Ap
proximately five minutes  of  noise can be pro
duced. Parachute suspension is used to retard 
the  sinkin g rate . A firing  device ignites  two  
delay-fuse train s. The initia l delay train ign ites 
the  first of  the  explosive discs, and the  sec
ondary delay train fires a small black-powder 
charge  which eje cts  the  parachute. The  Signal 
(Peppe r) Mk 14 is supplied  a s Mods 0, 1, and 2, 
hav ing  30-second, 2-minute,  and 6-m inute  initial  
delays resp ectively . Mods 0, 1, and 2 are iden
tica l, except  tha t one exp losive  disc in Mod 1, 
and two in Mod 2, have  been replaced by initial

time-delay disc s. The effect ive  firing time  i s the 
sam e in all thr ee Mods, for practical considera
tion .

Te sts  on the  initial production of th is  device  
show- tha t about 75% of  the  uni ts may be ex
pected  to opera te to completion. It is recom
m en d ed  tha t, whereve r poss ible , two  or more 
uni ts be fired in quick succession to insure func 
tioning.

Description: The signal  c ons ists  of  the  fol low
ing  components:  f iring device, initial  t ime  delay, 
seco ndary tim e delay, a stac k o f explosive-loaded 
discs, a  center  connecting tube and end disc s to 
support t he  explo sive 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 Ident ificat ion Signals. It  cons ists o f a sup
port, firing  lever,  tripp ing lever,  safet y pin, and 
sa fe ty  c ott er  pin. When the  s afety cot ter  pin is 
pulled, it  allows the  sa fety  pin to  be forced 
back by it s spring, releasing the  tripping lever. 
On ejection, the  trippin g lever is  forced back by 
the  end of the  tripping  groove. The tripping 
lever lif ts  the  firing lever aga inst the  firing
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spr ing  and then  releases it to fire the  primer. 
The  primer ignite s both  the initial and the sec
ondary time delays.

The initia l time delay is a  pyrotechnic fuse 
train from the  primer to the  f irst  of the explo
sive capsules. It  has  the approximate times as 
follow s:

Mod 0........................................... 30 seconds
Mod 1............................................. 2 minutes
Mod 2........................................... 6 minutes
The  secondary time delay is a pyrotechnic 

fus e train  from the  primer to the parachute 
knock-off charge- It is approximately five sec- 
ons for all three Mods, s tar tin g from the  time 
of ejection.

The  explosive stack consists of a series of 
aluminum discs three inches in diam eter  and 
one-half inch thick. Each disc has six teen small

explosive-loaded capsules inserted radially 
around the  periphery. The capsules are  con
nected by an internal ring fuze tra in which is 
timed to fire the charges a t the  ra te of two shots 
per second. The number of explosive discs 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
por t the  explosive stack. The secondary delay 
and  parachute-e jection charge are  located in 
the cen ter  tube. The parachute  assembly— 
chute packed in a can which is sp lit open by the 
ejection charge—is screwed onto the end oppo
site the  firing device.

Ejec tion:  The signal  may be ejected  from 
eith er the  hand or the  new hydraul ic air-oper
ated ejec tor at  any  d epth .
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