


FOREWORD
Nothing in this book is Io be taken as an authority  

for disregarding the orders and regulations laid down in 
the Naval Magazine and Explosive Regulations, the Naval 
Cordite Regulations and Naval Air Stations Magazine 
Regulations. Those publications are the authority for the 
necessary care and precautions iu the stowage, handling 
and inspection of ammunition of all sorts
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SPECIAL NOTE
Owing to die  War ending, cert ain stores described in this Handbook have been withdrawn from 

service.

They have not, however, been deleted from this Edition because it is felt tha t their  use during 
the War 1939-1945 should be on record. Also it would have mean! repr inting, as the book was 
ready for the  binders  before the  corrections could be made.

A list  o f stores under  this category is appended, and it will be supplemented by “ P" Series A.E.O. 
amendments as required.

Apparatus A.D.
• Bombardment.  Cartridges and Charges.

Cartridges, Aircra ft, Cntapault.
Cartridges for Holman Projector.
Charges, Bombardment.
Cordite A.S.N.
Fuze No. 125.
Fuze No. 402.
Fuze Time and Percussion, No. 93.
Holman Projector.
P. A.C.
Project iles—Chemical Shell.
Project iles—Pape r Shot.
Projecti les—Shrapnel Shell.
Pyrotechnics  Project iles Illuminating .
Pyrotechn ics Rocket Illu m inat ing.
Q. F. Cartridges Bombardment.

Rocket Flare Illuminating 9 lbs. (Snowflake) 
and Shrapnel shell.

Time and Percussion Fuzes.

iM ll .i n id  Wl.  l«W?PTSS3 Mm. U/41 t  * b «p ,
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G LO SS ARY

The def init ions give n are inten ded to ap ply to the terms in  the sense in  which they  are used in 
thi s booh.

Annulus: In  sm all  am ts  am mu ni tio n, the  var nished  rin g between the percussion cap and the base of 
the cartridge.

B l a s t The  outw ard pressure  o f the ai r caused by its disp lacement  at the po int of  the explos ion or 
detonat ion,

C an n e lu re : /I  groove, especially  a circ ular  groove for me d r ound a bullet or projectile  near its base.

Cap acit y : H'hen used in  relat ion to shell or bombs, the amount of  explosive  fill ing stated as a percentage 
o f the total weight o f the shell or bomb.

Centr ifug al fo rc e:  I'he  rad ial  force act ing  on a body trave lling in a curve, owing to the tendency o f the 
body to c ont inue trav elling in  a straight tine

Choking : I method of dosin g the neck o f a bag con tain ing explosive in powder form by drawin g it
together into  several plea ts and  then tyi ng  it round icith silk thread.

Coning : I method of securing a p rojec tile in  its case consis ting  in  pressing the mou th o f the case into a 
cannelure  on the projectile .

Crimping . I method of clos ing the mou th o f a cartridge case ni th  u aeries o f smal l fold s, e.g., as a means 
o f re tain ing  the charge in unbu lleted  blan k cartridges.

D an ger Zo n e  : t he space round the p oin t where an  explosion or detonation occurs w ith in  which damage 
may be caused. It  ma y be div ided into two distin ct areas
(i ) The  Blas t Zone— in w hich  persons or mater ia! may be damaged by the exp ansion o f gases o f that 

exp losion or detonation.
(i i)  The frag m en t Zone  in  which persons or mate rial ma y be damaged by fr agments  produced try 

an exp losion or detonation. Th e fragment s ma y consis t o f  portions o f the walls o f the shell or o ther 
Container or may be for me d b y mate rial set in motion by the explos ion,

D rif t: The deviatio n o f a projectile  to the right fr om  the plan e o f departure due b its clockwise rotation.

Endothermic : (o f a chemical compound}. Absorb ing heal on its for ma tion ; lead azide is an  example 
of such a compound.

Erosion: I  he wear mechanically produ ced on metals with which they  come into contact b y :—
(i ) //*«• mechanical fricti on  o f the solid prod ucts  o f art explosion.

(i i)  Th e scrubbing action o f the hot gases.

The alternate heating and cooling, e.g„ of the bare, by causing  surface disin tegration accelerates the 
erosive effect.

Fragm entation: The  breaking up  o f the conta iner o f an explo sive ; the more violent the explosion, the 
smaller and  more num erous are the fragments produced.

Hygroscopic : I end ing to absorb moisture fr om  the ai r ;  am moniu m nitrate  is  an example o f such a 
substance.

In denting : Process of  pressing the meta l o f a cartridge case into a cannelure on shell or bullet at  several 
separate points  on the circumference.

In e rti a  : The proper ly by which matter cont inues in  a state  o f rest or unif orm  motion in  a straig ht tine , 
except in  so fa r as the state is changed by external force.

M u  t i l e  V e lo c it y : The velocity o f d  projectile relative to the mounting at the mom ent it leaves the 
muzzle ; sometimes called “ I ni tial  veloc ity."

Necking : The operation o f reduc ing the- d iameter o f the mou th o f a cartridge case fro m chamber diameter 
to project ile diameter, resulting in  the formation of  the conventional ‘ bottle-shaped "  cartridge t  he 
operation ma y also be used to fi x  a bullet in  its case, with  or w ithout an addition al operation such as 
indenting.

O.F.M.: Obsolete fo r fut ur e manufacture .
Pene tration : Holing  o f a rmo ur caused by shell burs t on or near its  surface.

Per fora tion  : Passage o f shel l through arm our in a fi t condition to burst on the far  side.



XX

R e m a in in g  V e lo c i t y  •  T h e  ve lo ci ty  o f  a  p r o je c t i l e ,  r e la t iv e  to  t i e  g u n  f r o m  w hi ch  it  w as fi red . a t a n y  
po int of  the trajectory.

Ringing  : .4 method o f secur ing perc uss ion  caps in  small  arm s cartridges ; the meta l o f the lip  o f the 
cap chamber is  forced inw ards over the base o f the  cap.

Stab bi ng : A sim ila r process to “ ring ing ," but small  p ort ion s on ly o f the lip  o f the cap chamber are 
pressed in  to retain the cap.

Stem ming: A process used  to p ress CJE. into  Ike var ious channels  o f som e fu zes. I l is done  by hand 
with  a wooden dr ift . Rochets, ligh ts, etc., are driv en or stemmed with the rochet composit ion in  a 
sim ila r manne r, but a mal let is used with the drif t.

S tr ik in g  V e lo c it y  : The  velo city of  a projec tile, relat ive to the target, a t the p oint  o j impact .

S w eating : The jo in ing o f two meta l surfaces prev ious ly coated w ith solder by placing them i n  contact 
a n d  apply ing heat un til  the solder runs.

Ti m o o f  fl ig h t: The tim e a projecti le takes to reach the po int  >f impact, reckoned fro m the mom ent it 
leaves the m uzz le  o f  th e gu n .

Tra jec tor y : The p ath  described b y the centre o f gravity  o f a projectile in  fl ight.

Ver tex : Th e highest po in t o f the trajectory ; also know n as the “ culm ina ting p oint .”
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CHAPT ER I

GEN ERAL REMARKS ON EXPLOSIVES

DEFINITION OF SERV ICE EXPL OSIVE

1. An explosive is a subs tance or a mix ture of substan ces  in wliich, in suita ble condi tions,  it is 
possible to init iate  chemical change  which will proceed with great rap idi ty throughout the  mass and 
convert it into  larg< qua nti ties of hea t and gases. It is characte rist ic th at  this chemical change 
propagates itself through  tin mass of explosive from the  place of initiation  without further  supply  
of external energy or mate rial.  Tlie energy libe rated by the  small layer of explosive immediately  
subjected to the  initi ating impulse is sufficient to  cause the  explosion of the  next laye r; the  energy 
from this laye r causes the  explosion of the  next, and so on.

COMBUSTION AND EXPLOSION

2. The phenomenon of combustion is familiar , and it is well known th at  dif ferent subs tan ces burn 
at  different rates . Ordinary  combustion is a process by which substan ces  com bine with  the  oxygen 
of the  air,  and therefore the  ra te  of  combustion is limited by the  amoun t of oxygen present and the 
rat e at which it can be supplied. If, however,  the  oxygen required be closely assoc iated with  the 
c o m b u sti b le  in  s o m e  o th e r  fo rm  (:v. fo r  in s ta n c e  in  g u n p o w d e r , w hore  th e  ch a rco a l a n d  s u lp h u r  ar c 
the  combustib les and the oxygen is supplied in the  potas sium nitr ate)  combustion  can proceed 
independ ently of the  atmo sphe ric oxygen and  with in the  mass of the  mix ture itsel f. This  causes  a 
very  much inorc rap id rate  of combustion, which can lx? still further  increased  by confinement  in 
some vessel, producing what is know n as explosion.

Explosion is a combustion whose velocity varies from ab out a foot a  second up to  about 1 ,t.KX> feet 
a second. This veloci ty is con stan t for a given subst ance, and  under con stan t condi tions  of pressure, 
temperature, etc.

DETONATION

3 . The explanat ion of the  phenom enon known as deto nation is outside the  scope ot this book, 
bu t it may  be said to be an action closely allied to  explosion though far more rapid in charact er. It 
proceeds  through the  h u lk  o f  th e  e v p lo s iv e  in  th e  fo rm  n f n w a v e  k n o w n  n«  I Hr* d e to n a t io n  w a v e  
T h e  detonation wave in service explosives  varies from abo ut 10,000 to 30,000  feet per  second, 
according to  the  chemical  nature , physical condition and  degree of con fin em ent of the  explosive. 
Deton ation  is characterised  by  its  powerful sha ttering effect, the  resu lt ol the  extremely high Iucal 
pressures Which the  almost instanta neous action produces .

CLASSIFICATION

4 . The  rates of combustion obta ined with  different explosives  vary accord ing to  tin ; manner in 
which they  a re contained .uni the  method of the ir initi ation ; a rough classification has been ado pted 
in which explosives with  rates of combustion above app rox ima tely  1.000 feet per second are. in 
general, classified as High Explosives and the  rema inder an; Explosives or Low Explosives.

5. For  Service purposes explosives are  placed in the  following cate gorie s:—
(1) PRO PEL LANTS  or Low Explosives . These are  used  for the  propulsion ot projectiles  

from guns and  Small Arms.
(2) HIG H EX PL OSIVE S.  These  a re  use d lor disrupt ive purposes.
(3) EXPLO SIVE COMPOSITIONS. These include Gunpowder, and pyrotec hnic  and  other 

compositions which cannot be deto nate d.
Note.— In cert ain conditions (1) can be used in the  place of {2).

0. The  c h a n g e s  in  v e lo c it y  o f  c o m b u sti o n  d u rin g  th e  p ro g ress  o f explosion of ft o o li d  © xp lo oi vu  
rising  to the  maximum veloci ty known as detona tion  may be divided into three periods

(1) Ignition. During this the  veloci ty of decomposition increases from zero  to  tha t of 
igni tio n; ignition is completed when the  heat evolved by decomposition exceeds the 
heat  lost by rad iation anti conduct ion.

(2) Explos ion.— The explosion the n proceeds  at  a uniform  velocity,  provided the  pressure  
remains constan t. The pressure  rise may ho sufficiently rap id to  cause detonatio n.

(3) Detonation. This  pro ceeds at  a  max imum  velocity o t several t housand feet a second, which 
is almost unaffocted by external pressure,

7. Propellant? are  ignit ed and explode at  a veloc ity depe nding ou the  surro u^ lm g pressure, 
which should not rise  so rapidly  as to  cause detonation.

8. High explosives  of the  Initiato r ty pe,  when ignited in conditions of confinement, r apidly  reach 
the  detonation stage.

High explosives  of the. Interm ediary  and Shell filling types are  detona ted  by picking up a 
detona ting  wave from an adjace nt deto nating explosive.
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CH. I.

ST AB IL IT Y AND KEE PI NG  PR OPE RTIE S

9. One of the  princ ipal considerat ions in the choice of an explosive for a par ticu lar purpose is 
its sta bil ity  or keeping propert ies in conditions likely  to  be met with in service Explosive s vary  
widely in thei r stabili ty in storage,  espec ially in warm climates. Dete riora tion may  be due to :—

{11 Chemical Instab ility (i.e., a natur al tendency  to  decompose slowly, frequently  accelerated  
by impurities  or l>y the  prod ucts  of decom|xisition). With  the  majority of Service 
explosives the  effect of chemical  deterio rati on is a loss of efficiency. With  propellants, 
il.-composition may proceed so r apid ly as to  lead eve ntually  to  the  form ation of sufficient 
heat to cause spon taneous ignition

or (2 .1 Change in the Physical Condi tion brought  about by high teinj icra turcs, access o f  moisture, 
etc . Physical changes include the melting, freezing or crystall ine change of the  explosive 
or any  of its components, the  abso rption of water from dam p atmosph eres  and the  loss 
of volati le co nst itue nts.

10. Containers for exp losives  are  made of, o r c oated with , materials which do not inte rac t with 
the  explosive o r p roduce deter iora tion  o r dangerous substances.

INITI AT IO N

11. The jwrticu lar method of initi ation is decided by the  na tur e of the  explosive and the 
circumstances in which it is used.

Explosives vary cons iderab ly iu sensit iveness, th at  is to say, in the  case with which the y can  be 
init iate d. Fulm inate of mercu ry is de tonated by ve ry slight friction, but T.N .T. can  with stan d blows 
of some violence.

In practice, sensitive high explosives a rc det ona ted  cither by  flash or uu elec trica lly-heated  wire, 
by percussion,  friction or bv pricking  with  a needle.

Less sensit ive high explosives are detonate d by detona ting a small charge of a more sensitive  
exp lo si ve  in rln« r con tact w it li  th em . For  ex am p le , in sh el l fil led w it h  H ig h Explos ive a ver y  em ail 
charge of an Initiato r (r.g., fu lm ina te of Mercury or Lead Azide) init iate d by flash or percussion is 
used to det ona te a larger charge known as an Interm ediary («•£., Composition Exploding) whose 
detona tion  in tur n det ona tes  the  main charge (c.g., T.N.T.) .

Explos ive compos itions  and  propellants  are  usually init iate d by flame from an igniferous mix ture .
Poor init iation or igniferous init iation of a high explosive will lead only  to  explosion, Poor 

initiation  may  be caused by a lack of close con tact. On the  other hand, man y high explosives if 
ignited,  and if iu sufficient bulk or con finement, may  bu rn fiercely enough to  proceed to deto nation.

12-14.
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CHA PTER II

♦

PROPELLANTS
CHIEF REQUIREMENTS

15 The chief  r equirements of a propellan t are :—
(1) To have a Regular am i Readily Controllable Rale of Burn ing \ce .. regular ballistics) .—A 

regu lar rat e of burning and a steady development of pressu re are obtained by using a 
colloidal (i.e., gelatinized)  explosive of a uniform composition which can burn only  from 
th e exposed surfaces, laye r by  layer. Th e amount of surface exposed governs th e rate 
of burning. The size (t.r., the diameter) of the coni dete rmines  the rat e of burn ing as. 
for a given charge weight , a number of s mal l .cores offers more surface than a few large 
ones.  If required, the  surface area  can be further increased  by making the propellant 
in tubu lar,  multi- tub ula r or slott ed tub ular  form, or in discs  or Hakes. In th is way 
propellants  o f identical compositions Can be used n weapons varying from a  revolver  to 
a b ig gun.

(2) /7> be Smokeless and leave no Residue.— Smokelvssness is imp ortant  from a tactica l 
standp oin t. Residue has a practical significance as ho t smouldering fragm ents re­
maining in the bore a rc  dangerous . solid residue fouls the lx»re and  increases erosion.

(3) To be. free  from Muxtie Flush and Back Plash .— In addi tion to  disclosing the posit ion of 
th e  ship, muzzle Hash is apt to dazzle or blind the control and bridge personnel or the 
gunlayer. Back flash is dangerous to personnel and  may ignite cartr idges  or  other 
inflamm able material nea r the breech. Both muzzle flash and back Hash arc due to the 
formation  ol incompletely burnt gases at  high temperatures . These gases igni te at  the 
m u z z le  w h e n  co m in g in to  co nta ct  with  th e outside ai r alt er  t h e  pro je ct ile  has  left  the- 
gun  a nd also on adm ixtu re with air when the  brc txh is opened .

(-1) Not Io cause Erosion o f the Bore.—Erosion is due to the washing action of the hot  gases, 
and  is caused par tly  by the ir high veloc ity, but  mainly by the ir high tem peratures.  The 
rapid  h eatin g ami cooling to which the Ixwe of a gun is subjected further  tends  to  dis in­
teg rate the  surface meta l. The use of a propellant with a low heat value  is there fore  
adv antageous  and leads to a reduction  in wear.

(5) Io  be easy to Ignite.—Most projiellauts are  relatively difficult to ignite, and (with certain 
exceptions ) gunpowder igniter s are used.

(6, To be Stable in Storage and  Transport. Prope llants  differ from most othe r explosives  in 
th at  they undergo a continuous though stow process of- decomposition. Direc t sunl ight , 
heat and  damp accelerate the rat e of decomposi tion. The cond ition  of propellant-, in 
storage is ascertained by  jx-riodical t ests. Decomposition is accompanied  by an evolu tion 
of beat and the form ation  of free ac ids; if the  former is not  dissipated  and the lat ter  
are not neutrali sed, decomposition is acce lera ted and may  eve ntually  become so  rapid 
as to cause spon taneous ignition. Cool, dry  storage and  the addi tion of stabi lisers to 
neu tral ise the  free acids prolong the " life " of a  propellant.

(7) To be unaffected by Moisture and Temperature:—Tin general effect of moisture, if abso rbed  
by a propellant, is to cause irregular ballistics. In addi tion , dam p tends  to prom ote 
chemical dete rioratio n leading to instabil ity.  Exposure  fo r short periods to ext rem e 
tem peratu res  may lead to physica l changes in Lite propellan t, but these arc usua lly only 
tempora ry.

(8) Not to be undu ly sensitive io Impact  or Friction.
(9) Not to require unduly bulk y charges.

(10) Not to give off  poisonous or irritating fumes .

CORDITE

j

I

16. The first English smokeless " powd er"  was called Cordite, because  th e materia l was  manu­
factured in the form of cords o r st icks , it  consists essential ly of a co lloidal  mixture  of nitrocellulose 
and n itrog lycerine w ith a  stabiliser to check dete rioration. Off er substances  may also fir- incorporated  
to reduce o r eliminate  " flash "  on tiring.

The term  now embraces materials of various  compositions and forms, and  the  physical form of 
the different type s is identified by  appropr iate  let ter s :—

No le tte r =  Cord.

i

i

T
M
S
K
D
G
X

Tub ular . 
Multi tubul.u 
Slot ted tube. 
Ribbon. 
Drlllr.I 
Grooved 
Cruciform

*

J
Rocket Cordite on ly.
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Some cordites pro duce a large flash on firing, and to overcome this disadv antage  llasliless and  non- 
blinding cordite s have been introduced.

17. This development has occasioned the grouping  o f cordit es into  :—
(I) /• » // flash .
f2J b'lashkss and  rum-hltHdi-ng.

Main features o f cordite.
18. Burning.— It  is slow burning. The initia l pressures arc com parativ ely low and  pressure on 

the projectile  in the here is well susta ined.
Smofc.—The  produc ts of explos ion of cord ite ar c ent irely  gaseous, but a cert ain amo unt  of 

yellow smoke is produced outside the b a n d  and some smoke comes from the  gunpowder  igniter.
F/«J», -On firing. Ful l Hash  cordite  produces a large flash by reason o f the high proportio n of 

incompletely bu rn t gases (hydrogen and  carbon  monoxide} which ignite on coming into  c onta ct with 
the outs ide air.

£ » s iw .—The calorific value  of the propellant has  a considerable effec t on the ra te of e rosion.  
Prop ellants of the flashlcss or non-blinding  type s, owing t o thei r low he at  values , arc considerably 
superior to Cordite  S.C. as regards wea r effect.

/gn i/j oh .—Cordite is difficult to  ignite. Most B.I. . charges are fitt ed with gunpow der ignit ers 
to reinforce  the  flash from the tube. The smal ler the diameter  of the sti cks  the  more easily they  will 
ignite.

Storage.—Cordi te is not a thoroug hly stable subs tanc e. From the  da y it is made a slow but 
continuous decom posit ion goes on, producing acids which,  if not rendered  innocuous, accele rate the 
rate  of decomposition. Stabilisers suc h as mineral jelly or carbamite are  added to neut ralise these 
acids. The high er the tempera ture  of storage, the  more rapidly  c ord ite deterio rate s. The life of a 
" Lot ” of propel lan t in the  Naval Service is assessed for storage a l tem peratu res  not exceeding 90" F. 
Storing  at  higher  temp eratures  involves a reduction  ol life Exposure to  low tempera ture s is un­
desirable, as thi s may result in exud atio n of nitro-glycerine . For these reasons  all cord ite except tha t 
in Small Arms Amm unition is periodical ly inspected an d tested .

Sizes o f cordite.
19. In gene ral, (lie size of c ord ite  is expressed in tho usandth s of an inch, and  the figures follow 

the  symbols den otin g composition an d shape.
Cord.—The s ize given is the  diam ete r of the dry  cords.
Tubular. The  figures g.ve the  exte rnal  and  inte rna l diameters of the tube  as it leaves th e die. 

Th us H.S.C./T. 124058  indica tes that  the  tube s, when pressed, have  an  external diamet er of 
0.124-inches and an internal diameter  of tl.058-inch>-s. (Annulu s - 0.033-inches.}

M ullitubular.—The figures giv.- the ‘ mean web thicknc.v. " in inches. "W eb  thick  less  " is 
defined as the minimum distance between any two bound ary  surfaces.

Ribbon.—The figures give respectively  the  thic kne ss and  tin width, e.g., 014 x 048 indicates a 
thickness of 0.0 t4-inches and a wid th of 0.048-inc lus.

Scroll.- -The figure gives the thickness , e.g., S.S.t  .008 ind ica tes  a thi ck ne ss of O.IXl8-incbes. 

Lotting of cordite .
20. A " Lot " of cordi te is defined as " an ar bi trar y qu an tity of cordite  of a ny  one size, of the 

same composi tion and made in the  same factory’ duriug a  l imited jv riod ol tim e '
Each lot is g iven  a " Li t Num ber " when bonded for accep tance l ire Lot Number cons ists o l 

two parts , a let te r or group of letter s and  the numera ls Th e lett ers are  symbols of the parti cular maker.

FULL FLASH PROPELLANTS.
Cordite S.C. {Solventless Caibamitc}.

21. Cordite S.C. is a  hom y subs tance of s emi-transparent  nature  varying in colour from ligh t to 
dark brown.

Solvent less refer s to the  meth od  of man ufac ture . Carbamit e is the stabi liser.
Cordite- S.C. is easy to handle an d is not affected imm edia tely  by water  oi mois ture.  It bu rns 

with regularity, and is much more sta ble  chemically than  the older ty pes  of cord ite, bu t, nevertheless, 
is sub ject  to a grad ual  deteriora tion.

New Cordite  S.C. is light in co lour,  but as the  ca rba mi te is used up the cordih develojw t  darke r 
colour  which is on indicatior ol its remaining life. I>. tcrio rat ion  is very slow in good co nd lio ns  of 
storage ; it is more rapid  in conditions o f high storage tem per atu re,  d irect  sunligh t or conta in nation . 
In good conditi ons  Cordite S.C. lias ve ry  littl e smell. 11 is poisonous owing to  it s nitro-glycc rine conten t. 

Cordite S.S.C. (Scroll Solventless Carbamite).
22. Scroll co rd ite  is in the form of a pleated or cor rug ated sheet, charges are formed by rolling 

up a corrugated she et with  a pla in s hee t to space the  corruga tions . This  cord ite  was developed as an 
alternativ e to 1LS.C./T. It is used  in Bom bardment charges. C.S.S.C. (Cooler S.S.C.) lias been 
developed to give  a g reater degree of flashlessness than S.S.C.
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Cordite S.C./T. (Solventless Carbamite Tubular}.
23. Cord ite S.C./T. is made from fragmen tary  lots of old cordite S.C. pressed into  tub ula r form.  

It was introduced for bal listic  purposes and  is  used  in la rge sizes for ca tap ult  charges.

Cordite S.U. (Solventless Carbamite Rocket!.
24. Cordi te S.U. (formerly S.C.R .K.) is a large tub ula r cordite simi lar to  S.C./T. It is used as a 

charge for Rockets U

Cordite H.S.C. T. (Hotter Solventless Carbamite Tubular!.
25. Cordi te H, S.C./T. has  a grea ter  nitr oglyc erine content tha n Cordite S.C., and  thu s a higher 

calorific value ; it is also more rigid. It is used for small calibre guns . 6-pdr.  and below.

Cordites M.D. and M.D.T.
26. Cxirdite M.D. was developed owing to the  excessive erosion caused to the  bore of the gun by 

Cordite Mark I. It had the  same ingredients a s Mark I. hu t the  proport ions  were "  modified  ”  (lienee 
M.D.) to produce a co de r prop ellant. Cordi te M.D. is now obsolescent.

Cordite M.D.T. is Cordite  M.D. pressed in tub ula r form to  increase the burning surface . It is 
used in Small Arms ammunition.

Cordites M.C. and M.C.T.
27. Cordite M.C. has the  same composition as Cordite M.D.. except th at  the s tab iliser is cracked 

minera l jelly  to improve  the  stabili ty. Mineral jelly is less efficient tha n carbam ite,  and  the  safe life 
ot Cordi te M.C. is there fore  less tha n th at  of Cordite S.C. Cordi te M.C.T. is used for small calibre  
guns. These types of co rdit e are  also obsolescent.

Cordite W.
23. Cordite W is a Land Service prope llant  and is simila r to  Cordi te M.D. (or M.C.) with 

carbam ite  replacing minera l jelly.

Cordite W.M.
29. This  is also a Land Sendee prop ellant and  is simila r to Cordite M.l). with  carbami te 

par tia lly  replacing minera l jelly.

KLASHLESS AND NON-BLINDING PROPELLANTS.
30. Flashless propellan ts were originally introduced for Star Shell, but the ir use has been con­

side rably e xten ded . They are now used for full charges for guns up to B L. 6-inch calibre. Investi ­
gat ions a re in band  for tlashless full charges for guns above 6- inch calibre .

Definition of a Flashless charge.
31. A tlashless charge is defined as "o ne which is unlikely to  a tt ra ct  the  att en tio n of the  naked 

eye unde r normal atmospheric condi tions at ranges of 3,000 to  4.000 yar ds .”  'This applies to 
observation at  nigh t.

32. In cer tain  guns full flashlessness has nut been achieved up to date, bu t it has  been 
found possible to suppress the  flash to  such an  ex tent  that  it does not blind the  Bridge and  Control 
personnel These charges are  known as " Non-blind ing."

33. The advantages ol flashless propellants  over  bull Flash propellan ts a re : -
(f) Bridge and  Contro l personne l are  not blinded by flashes of their  own guns.

(«) The  posit ion of the  tiring ship  is not revea led by gu n flashes.
(iii) There is less wear on the  gun.

34. Th e dis advanta ges a re :—
(i) They produce more  smoke.

(»f) Ih ey  produce a gre ater concentra tion ol toxic prod ucts  and  oth er  gases which though 
non-toxic are  very  irr ita ting to the  nose and eyes.

(»*"») The  charges are hea vie r and  larger for the same ballistics ; this m ay preclude the ir use in 
exis ting B.L. guns above 6 inch calib re owing to the  limitations of the  gun  cham bers,  
amm unit ion hoists,  etc.

35. Flashless cordites are deno ted by the  generic  let ter N (Nolite). Other  let ter s are suffixed to 
indicate the special charact eris tics  of the  propellant.

36. The types of this group in supply a re :—
Cordi te N/F.Q. NQ/S. A.S.N.

N/F.Q/S. N.Q /S/P . HN/P.
N/F.Q/1VS.

4
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The  suffix lett ers  in dica te special cha rac ter isti cs as follows 
Q. The  inclusion of a  small amoun t of sodium cryol ite.
F.  The use of wood cellulose.
S. Slotted  tube.
P. 'flu 1 inclusion of a small amount of potas sium sulphate .

37. A Solventless flashless prop ellan t known as A.S.N. has  tee n recently introduced- The  let ter  
A indicates that  the  prop ellan t was orig inated by I.C .I., Ltd ., at  their Arde er facto ry.

Cordite H.S.C./K./T.
38. This is a non-blinding cord ite which was introduced origina lly for the  2-|xlr . Mark VIII guns ; 

it is now superseding H.S .C./T The le tte r "  K "  deno tes the  inch sion of a small amo unt of Potassium 
Cryolite.

AMERICAN PROPELLANTS
Nitrocellulose powders.

39. The typ es of American nitroce llulose  jxiwders are N.C.T.. N.H .. and  F.N .H.
40. N.C.T. (nitrocellu lose, mul ti-tubu lar)  consists  of nitrocellulose in colloid form stabilised by 

diphenylam ine. It is hygroscop ic, and  is of 1918 or ear lier  manufacture.
II The  modern powders, N.H. (non-hygroscopic) and  F.N .H. (flashless, non-hygroscnpic) arc 

somew hat similar,  the ir composition varies as the manufactu rers  use different compositions to reduce 
the  abso rption of mois ture and  flash. Unlike  the  cordites these propellants  do not contain  nit ro­
glycerine.

42. Dip henyl-amine i* a more effect ive  sta bil ise r th an  m.neral  jetty be ing  compa rable with 
carbamite.

The propellants  va ry  in colour from a light amb er to  a dark brown or black and arc  in the  form 
of short cylindrical gra ins with  one or seven axial perfo rations.

43. The diam eter , length and web thickness  of the  grain  arc carefully designed  to  produce 
the  required ra te  of burning. The  critical dimens ion in this respect is the  web size or thickness  of 
propelhuit between the  per fora tion s measured radially  at  the  end of the  cylin drica l grain. The mean 
of this dimension (to l/l.OCKMnch) is given as the  size for the  propellant and follows the symbols of 
composit ion.

44. These prop  Hants burn more slowly and  more uniformly tha n Cord ite S.C., an d are therefore  
cooler and cause less erosion ; and variations in charge  tem perature do not affect, the  ballist ics to  the 
same exten t.

The  tlasli produced by nit rocellu lose powders is not so g reat as th at  from Cordi te S.C. The flash 
produced by  N.H. in guns of low ve locity is v ery  smal l.

With  all three propellan ts there is slig htly  more smoke tha n with Cordi te S.C. and  an appreciable 
increase in blast.

45. In common with all propellan ts made from nitrocellulose a slow cont inuous decomposition 
which is accelerated by heat or direct  sunligh t takes place. Diphenylamine has  been found to  lie 
very effective in contro lling  this dccomjx>sition.

46. As high tem peratu res  change the  den sity of these  propellants, precautions mus t be take n to 
protect them from hea t. Any marked change in the  amo unt of so lven t will resul t in a change in 
ballist ics an d the  propellan ts a rc packed in a irt igh t packages to  guard against such changes.

47-54.

I
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CHAPTER III

H I G H  E X P L O S I V E S

CHIEF REQUIREMENTS.

55. Tin- chie f requirements of a Service  High Explos ive ar e:—
(1) Fie/crtcc and Paver.—To produce the greatest passible sha ttering effect so that  the 

maximum damage can be caused  with a given quant ity  of mate rial.
(2) I nsensitivencss to Shac/r and Friction.---W ith the exception of Ini tia tor s. High Explosives  

shou ld be as insensitive as possible to shock or friction
(3) Stab ility  and Storage. Their  p rope rties  mu st not  alte r appreciably during storage*.
(4) To be unaffected by Ditmp  or extremes of  Temperature.—Many High Explosives become 

ine rt if dam p and special precau tions mu st be tdeen  to preven t ingress of mois ture.  
Absorbed m oisture may also cause chemical action result ing  in the format ion of d an ge r 
ously  sensi tive compounds . I.ow tem peratures are norm ally  harmless, alth ough the 
explosive may  be rendered more difficult to de tona te ; high tem peratures ma y cause 
pa rti al liquefaction of the explosive.

(5) They shindd not form undesirable compounds aith Milttls. Various High Explosives react 
chemically  with cer tain  substances  giving rise to objcctionabl** products and con tam ina­
tion,  e.g., T.N.T.. picric aciil (lyddite) and amatol react  wi th alkaline substan ces  and 
amato l and picric acid react with many meta ls. If metallic comjKiunds ar e formed they  
may  be very sensitive, which is d ang ero us;  altern ative ly, the y may be innocuous with 
a corresponding re d n e t in n  in  e ff ic ie n c y , w h ic h  is undesirable Containers for explosives 
are made of or  coated  with mater ials which do no t interact wit li the explosive or pro duct 
eit he r dete rioration or n  dangerous compound.

(6) Density.  A high de ns ity  is necessary' to reach  the maxim um ra te ol detonatio n and  to 
ma intain  the con tinu ity of the explosive s ystem against " set-back " on tiring.

CLASSIFICATION.
56. For th e purposes of this Handbook , Service High Explosives  arc classified in to :—

(1) Ini tia tors.
(2) Inter mediarie s.— Used to  pick up the small hut concentra ted shock  given by the Initia tor  

and  transform i t into  a sufficiently violent wave to detonate  the main filling.
(3) Shell and  Bomb Fillings.

INITIATORS

57. Initia tor s are explosives  used to detona te or explode other explosives.  As they  may only 
be used with safety in a small qu an tit y whose detona tion  would not. by itself, cause complete 
detona tion  of a  main shell or bom b filling, an  Interm edi ary  is used.

When detona tion is required the Ini tia tor  mu st de ton ate  with violence when subjected to  flash, 
friction or percussion.

Where c ombustion is the requir ement the Init iato r must  develop an intense Hash when subjected 
either (1) to percussion, as in the percussion cap of a  Smal l Arms Ca rtridge, or (2) to hea t, as  in an 
electric Tube.

A grea t varie ty o f explosives p roduce combustion effects,  bet only fulm inate of mercury and lead 
azide  are used t o  init iate detonation . These two explos ives a re f requently mixe d with o the r ing redients 
to modify the na tu re  of the explosion.

Fulmina te of Mercury.
58. Fulm inate of mercury, the mercuric salt of fulminic ac d,  is an endo thermic compound con ­

sisting of small gre y or brown crysta ls having in bulk the appearance of fine sand ; it is sometim es 
bleached white by the addi tion of  copper sal ts during manufacture. I t is poisonous and noil- 
hygroscopic.

It  detonates with violence, a small  i nitia l impulse b ring ing it rap idly  to its full rat e of de tona tion . 
The almost ins tan taneou s explosive decomposition of a substance ol such high density produces 
the intense b low requir ed to de ton ate  an explosive in con tac t with it. It is more sensitive to impact 
and friction than  m ost high explosives and can be deto nated by  flash ; bu t to  ensure gr eat er cer tainty  
of action it is usually  mixed with oth er  substances which ignite more readi ly.

As its  ex trem e sensitiveness limits the quantity which can be used in a shell, an exploder system 
conta ining  an inte rme diary is necessary with  comparativ ely insensitive main fillings.

For transp ort  in bulk it must  be kept under water, only very small qua nti ties being dried at  a 
time as required. In the dry  sta le fulminate  of m ercury  is transported in me tal  conta iners an d grea t
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care must be exercised  in handling them. II is alwa ys packed in a metal contain er as  any  leakage 
of so sensi tive an explosive would be very  dangerous.

Warm, damp  storage has  a  harmful effect, decomposing it and tending to cause  in tera ctio n with 
its metal container. In the  presence of moisture it is read ily decomposed by most metals  (copper, 
bras s and  iron). It can be safely  filled and compressed into me tal containers if grea t care is taken 
It must be well confined to obta in the  full effect. Containers ar e varn ished to prevent moist air 
entering.

Warm, dry storage renders  it inert  and incapable of init iating detona tion , especially  when used 
in a  small qu an tit y and compressed, as in 4- and 5-grain deto nato rs.

Exposure to extreme tem peratu res  or dam p for a short period may  nut have an adve rse effect, 
bu t these  conditions should be avoided if possible.

59. Fulmin ah of mercury  is used in fillings for de ton ato rs anti igni tory  caps. In the  la tte r it 
is used in various  m.xtures termed Cap Compositions .

Le ad  Azide .

60 . Lead azide,  i com pound o f lead an d nitrogen, is an  endoth ermic compound consis ting of very 
small white crystal s having in bulk  the  ap pea ra nce of fine sand  ; it becomes greyish brown if exposed 
to  light. Practically  insoluble in cold wate r, it decomposes if hea ted  with  water for a long period. 
Its  prop ertie s are  similar to those of fulm inate of mercury, and like it, is poisonous.

Lead azide deto nate s with violence when subjected to shock or friction or when ignited by flash 
even when uneonfmed. I t is slightly  less sensitive to percussion tha n the  fulm inate compositions, and 
when used in detonators, may  requ ire the addi tion of a sensitizing laye r of detona ting composition 
on top of the azide.

It  Is more stab le in storage tha n fulminate of mercury, lxitig unaffected  b y warm d ry conditions. 
It  is not rendered insensitive by water ; on the con trary, it may  become more dangerous  if stored  
wet for any length ol time on accoun t of the slow growth of large c rys tal s which are  ex trem ely sensi­
tive.  If exposed to  the  atmosph ere,  especia lly when dam p, it is gradua lly decomposed by carbon 
dioxide and loses i ts exp losive power.

When compressed in closed detona tors, its life is prac tical ly unlim ited.  I t has  a high dens ity 
and,  compared with  fulm inate of mercury, a smaller quantity' is required to  init iate detona tion  in 
other explosives.

61.  Lead azide is used as a tilling for d etonators  mid for this  purpose  is  superseding fulminate  of 
mercury, on accoun t of its superio r stabili ty. Fo r percussion detonato rs a layer of a sensitive  cap 
composition is added as it is not sufficiently sensi tive and reliable to  function alone.

Cap compositions.
62  Fnlm tn nta  of n w ir n ry  m ivod  w ith o il ie r su bst an ce s is us ed  as  a pri m ar y  in vai u  of in it ia ti ng

an explosive reac tion as dis tinct from a deton ating  shock. These mixtures, known as Cap C om post 
tions,  are used in various detonato rs and percussion caps which are  eith er pierc ed by’ a needle or 
st ru ck  against an anvil by a percussion striker.

63. The ingredients commonly included in Cap Compositions and  the ir respective purposes 
are  :—

Fulm inate of  Mercury ............... ... Sens itivity .
Potassium Chlorate ... ............... Aids burn ing and increases heal, evolved.
Antimony Sulphide ........................... Prolongs the  flame effect.
Gunpowder .......................................Aids flame effect and diminishes violence.
Sulp hur .............  .. ...  Diminishes the  violence and  reduces ignition

te m per at ure .
Ground Glass ...................................... Increases fr iction  effects.

64. Characteris tic compositions are :—

COMPOSITION

METHODS OF IGNITION

PERCUSSION 
(S.A. Cap)

PRICKING BY NEEUIJC 
(1.7 grain detonation)

FRICTION BAR 
(Fric tion tubes)

Mercury’ fulminate ............... 8 6 — 1
Potassium  chlora  te ............... M 6 12
Ant imony su 1 plurle IS 4 12
Gunp owder ........................... 1 —* 1
Sulphur ........................... I — 1 '
G ro und g laa a .. . I

Note.— Thu figures in the  Table  refer to  p ar ts by  weight. i
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INTERMEDIARIES
65. An Interm ediary  is a high explosivi which is less sensitive than  an  Initiato r hut more 

sensitive  tha n a main  filling.
Tile function of an Interm ediary  is to link up and reinforce the  exploder  syst em of a shell or 

bomb by accelerat ing an d inten sifying the  detonation wave. The  Interm ediary  must be read ily 
detona ted  bv the  Initiato r and . by  the violence of its detona tion , must cause a complete detonation 
of the  main  filling.

Telry l or Composition Exploding (C.E.).
66. C.E.  (the Service name for trin itrophe ryl-mcthylnit ram ine) is formed by the  actio n of a 

mix ture of nitr ic and  sulphuric acids  on dimethyl-ani line. It is a pale  yellow crystall ine substance  
with a meltin g-point of 129° C.. soluble in acetone benzene, etc ., but insoluble in water and  not 

.hygroscopic.
It is a violent high explosive of greate r power tha n lydd ite or T.N.T. and  more  sensitive  tha n 

picric acid, read ily inflammable and  easily detonated.  Ir is not used  as a main filling except in 
cer tain  Small Arm s amm unit ion,  e.g., 20 nun . Hupano.

I t responds read ily to the  impulse of an Ini tia tor  and  its  violent detona tion  ensures complete 
detona tion  of  a  main  filling ; it is more  insensitive tha n fulminate  of mercury.

It  undergoes decomposition on melting, anc for this reason is used in the  form of powder or 
compressed pellets. It is less s tab le in s torage than  T .N.T ., b ut it docs no t undergo serious dete rior a­
tion in Service condi tions.  Chemically a neu tra l substance , it does not react read ily with  materia ls 
it  is likely  to  come into con tact with  in the  Service. Alkalis decompose it, bu t it is unaffected by 
exud ation  from T.N.T. Picric acid lessens its  stab ility , and for this reason C.E. is not used as an 
exploder  in lydd ite shell. It does not require the use of lead-free conditions. To facilitate filling 
operation s and  to  avoid the formation  of dus t, it  is sometimes g ran ula ted  o r "  corned  " by' trea tment  
with a solut ion of gum arab ic.

67. C.E. is used as a filling for the  magazines of gaincs and  detona ting  fuzes. It is also used in 
Explode rs of shell and bom bs, in composite deto nato rs and  as a  main filling for certain Small Arms 
amm unit ion,  etc.

Picric Powder.
68. Picric Powder is a mix ture of am monium p icrate  (48 parts ) and potass ium nit ra te  (57 par ts).  

It is a bri ght yellow crystall ine substan ce prepared by mixing the  finely ground  ingredients  in the  
dr y sta te.  More sensit ive tha n picric acid, it  ignites  from a flash and bu ms rap idly  to  detonati on 
when sui tab ly confined. It s chemical sta bil ity  is good provided it is kep t dry . To prevent in ter ­
actio n with metals the  same precautions a re necessary as for picric  acid.

69. Picric powder is used as an explode r in cer tain  lydd ite filled shells  when the  explosion is 
brought abo ut by  means of a flash from gunpowder and not by  a detona ting system.

T.N.T. crystals.
70. T.N.T. crystal s are  extensively used  in Exploders . Owing to the ir susceptibility to T.N .T 

exudation from the  shell filling they  are bein g superseded bv C.E. , except  in lydd ite or shell itc filled 
shell.

SHELL AND BOMB FILLINGS
71. High explosive fillings for shell and bombs are  very insens itive and  difficult to  detonate . 

Shell fillings m ust  be sufficiently insensitive to  withstand the  shock of discharge from a gun and in 
Piercing Sh el l to  w it hst and  the  shock of impact w it h  ar m our.  Sta bil ity  in storage is impor tan t as 
tilled shell cannot be inspected so easily as propellants. Moisture may  affect a filling b y increasing 
its  volume and  forcing some of the  tilling from the  shell nr bomb b y par tially dissolving a cons tituent 
of the  filling or causing chemical action . When a shell bu rst s the  detonation of the  filling should 
provide smoke for spot ting .

Lyddite or Picric Acid.
72. Picric  Acid or Lrinitrophenol, when cast in shell, is known as Lyddite It  is obta ined  either

by the  action  of sulphuric and nitr ic acids  on phenol (carbolic acid) or less direct ly from coal tar  
lienzene. Picric acid is a yellow crystal line  solid  melting al 121.6° C., and is slightly  soluble in cold 
wate r. •

It  is a violent high explosive , more sensit ive tha n most main  fillings, but it requires a powerful 
detona ting impulse  to  give complete deto nation. If the det ona ting impulse is insufficient,  a milder 
explosion is produ ced and  some of the  filling remains unexploded.  It  is not sufficiently insensitive 
to  withstand  impact on arm our  an d is thus  unsui table  for armo ur-piercing project iles.

Picric acid is very  stab le in storage provided  it  is kept dry . It is not adversely affected by 
tem peratu re, and  is especially suita ble for s torage in hot c limates  on account of it s high m elting-po int 
and  freedom from impurit ies of a  lower melting -poin t. As m oistu re agg ravates  the tendency  to  form
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dangerous  compounds with metal s, great care  mus t be taken in sealing shell. It is a medium acid 
and  reac ts with metals  and many compounds to  form sal ts known as picrates . Some picrates , 
par ticula rly  lead picrate, are  very sensit ive to  shock and det ona te with  violence when stru ck or 
ignited. Picrates arc  a source of danger, since the y can function as ini tiators  and  bring abou t the  
detona tion  of lydd ite in con tac t with them. Great care  is taken to  prevent the ir formation  ; a 
pro tec tive  film is v arnished  between the  acid and  the  surfaces of the  me tal containers and  lead-free 
materia ls on ly are used. Copal v arnish (lead-free), sprayed on the  inside of projecti les an d c ontaine rs, 
prixluces an c lastic  re sist ant layer.

On complete  detona tion  lydd ite gives a black smoke of carbon pa rt ic le s; on incomplete 
detona tion , the  smoke is tinged with yellow.

73. Lyd dite  was formerly used as a main filling for High Explos ive shell. Because of th e difficulty 
in Idling a nd the precautions necessary to  prevent inter action with metal s, it  ha s been replaced by 
less reac tive  explosives, except in shell to  be stored  in hot climates.  The  principa l use o f picric  acid 
now is as an  ingredient of Shellite.

T.N.T. (Trinitrotoluene).
74. T.N.T. is formed by the action  of nitric and sulphuric acids on toluene, a liquid simi lar to 

benzene and  obta ined  from coal ta r or Borneo petro leum . It is a pale yellow crystall ine solid 
practic ally  insoluble in water and  is not hygroscopic, but is readi ly dissolved by organic solvents 
such a s benzene or aceto ne ; it is poisonous. The Service uses two  grad es ; Grade  1 has  a melting-point 
not below 80" C.. and Grade  II not below 79.5® C. It is a  violent and powerful high explosive, only 
slightly  inferio r in these resp ects  to  picric acid. It burns read ily when ignited and  considerable 
quantiti es have been burned  without explosion occurring. Rather more insens itive tha n picric acid, 
i t s  s ta b i l i t y  in  a l l  g r t t d o  is  s a t is fa c to ry ,  a n d  there i-.  n o  d a n g e r  o f  s p o n ta n e o u s  ig n i t io n .  W i t h  th e  
lower grades, exu dat ion of oil may  occur in warm conditions of storage : this oil is explosive in 
charact er, and  if it should get into the  screw threads of shell it might give rise to premature explosion 
on tiring. A powerful impulse  and st rong conf inement are necessary to  ensure satisfactory deto nation, 
especia lly when in the  cast condition 1 N.T. is not adverse ly affected by temperature and is a 
relat ively  non-reactivc subs tance. Free from acid proper ties  when pure, it has not the  tendency  as 
picric  ac id to form sensit ive salts .

On complete detona tion  T.N.T . gives a black -moke of carbon particle s; on incomplete 
detonati on the  smoke is grey.

T.N.T. is superseded by R.D .X. /T.N.T . as the  main filling for all cal ibre s of H.E . shell. T.N .T. 
is th e main tilling for all  Piercing  Shell be low 8-inch.

75. T.N.T . is also used a s a filling for  bombs, depth charges and oth er  high explosive munitions. 
It has  superseded g uncotto n for demolition charges. It is also used in the  form of pressed pellets for 
Exploders and  detona ting  fuzes.

T.N.T.-  B.W .X.
76. For  armour-pie rcing shell the  sensitiveness nf the  T.N.T. tilling may  be reduced by an 

adm ixtu re of beeswax. Tins  filling is fed into  the shell by  a special process (Pa ra.  264) It is 
also used as a main filling in H.E . air cra ft bombs.

ShcUitc.
77. Shell ite is the  name given  to cast mixtu res  of picric acid and dini tropheno l. Ihe  mix ture  

normally employed con tain s 70 pi r cent,  of picric  acid  and 30 per  cent,  of dinitrophe iiol. It is a 
yellow crys talline -olid melting at app rox ima tely  76" C. Il possesses the poisonous properties of 
di nitrophenol  and should be hand led with care.  Shellite is a violent and  powerful High Explosive , 
only  sligh tly inferio r in these  respects to  picric acid. It is ra the r more insens itive tha n picric acid 
to  wh idi  it is similar in sta bil ity  and keeping proper ties.  As bo th of its  ingredients are acid, shellite 
requ ires the  same precautions against  conta ct with  metal s as picric acid.  It has a comp aratively 
low mel ting poin t which is an advantage  for main filling.

78. Present  policy is to use shell ite as  the  mam filling for all Piercing Shell 8-inch cal ibre and above.  
It is also used as a main filling in A.P. airc raft  bombs.

R.D.X.
79. This  is the  most powerful mod em explosive used as a shell main  filling. It  is ap pro xim ate ^' 

30 to  50 per cent, more powerful tha n T.N.T .
Like picric acid and T.N.T ., R.D.X . is a trinit ro  compound. I l  is too sensit ive to  be used alone, 

and in the Service it is m ixed with  T.N.T . or beeswax.  R.D.X/Becswax is  used for Q .F. 2-pdr. H.E. 
shell, 40 mm. Bofors. and is also intended for use in Piercing shell. R.D .X./T.N.T. is the  present 
main  filling for  all calibres of H.E.  -hell.

P.E.T.N.
80. P.E.T.N . (Pi nta-c -rythritol -b-iranitrate) is more  sensitive  tha n R.D .X. . ami must be mixed 

for Service  piirj»M‘s with a nitro body or an inert  dead ening agent. Mixed with T.N T. it is known 
as Pen toli te, the usual inix ture  consisting of equa l pa rts  of the  two ingredient-.
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Pcntolite (P.E.T.X/T.N .T.50/50) has  only been used for 20 min.  Oerlikon  H.E . shell of Atneriran 

make and  20 mm. Hispano H.E . shell. It  has been approved as an alte rna tive  tilling to  C.E. for the 
magazines  of  all nose face s and gaines.

Amatol.

81. Amatol is a mechanical mix ture  of ammonium nitr ate  anil T.N .T. The con sti tuents  are 
mixed in var ious propor tion s which are indicated by a  fraction following the name, for example, Amatol 
60/40 contains 60 per  cent,  ammonium nit ra te and 40 per cent. T.N.T. The  first number always refers 
la ths percentage  of ammonium nit ra te.

The Amatols are  powerful and violent main bur stin g charges. Ra the r more insens itive than  
T.N .7..  they  are  sa fe to  handle . They reta in the  poisonous and irri tan t propert ies of T.N.T. They 
deton ate powerfu lly when sui tab ly init iate d, but being comparat ively  insens itive the y require a 
special exploder system to  give complete detonati on Ammonium nit ra te is very hygroscopic, and 
amatols also have this ra the r serious defec t. Moist ammonium nit ra te when in con tac t with copper 
or its alloys forms sensit ive blue crystalline explosive salts. This defect requires the  prevention  of 
access of mois ture to  an explosive charge  and  the  varnishing of all coppe r-con taining components 
with which the  explosive ma y come into  con tact.

82. Amatol is used as a main filling in bombs, depth chr.rges, mines ami large demoli tion charges. 
It  is not used as a filling in Nava l Service Shell.

Baratol.
S3. Bara tol is a mechanical mix ture  of barium  nit ra te and  T.N.T. Barium Nitrat - is a much 

heavier subst ance than  ammonium nitr ate,  and,  weight for weight. Baratol i- inferio r to Amatol as 
an explosive, although volume for volume there is littl e diffm nee. Baratol i> nor hygroscopic nor is 
it materia lly affected by high tem peratu re of storage. It does nut at lack copp er to  form sensitive 
salts . It detona tes  even when not tamped.

8-1. Baratol is used as a main tilling for Hand  or Rifle grenades  w ho-e  deto nato rs are  conta ined 
in cooper shea ths.



85 SCHEDU LE OF  HIGH  EX PL OS IVES

KXPLO tlYE PHYSICAL
STATE

COLOUR
MELTING

POINT
IGNITION

TEMPERATURE DE NSITY
RATE o r  

DETONATION  
feet/sec.

power (Lead 
block te st)

(Picric acid 
-  100)

FIGURE OP 
IN9 ENS1T IVE NK S3  

(Picric acid 
-  100)

USE RUMARCS
Para, in  

Turt
DEGR EES CENTIGRAD E

Picric  A dd  (Lyddite) Crystals Intense Yellow 121.6 Above 250 1.6 (cast) 23.925 100 100 72

T.N  T.  (Grade I) Crystals Pale Yellow 76-80 240 1.56 (cast) 22,935 99 115 lulling for shell and 
torp edo  h ea ds , 
exploders for shel l; 
demoli tion charges.

74

Shell,U 7O/3C Cryst ab Yellow 76-100 Above 250 16-1.63 (cast) 22.440 85 116 Filling for piercing shell 77

K.D.X. Crystals White 202 213 1.7-1.8 
(absolute)

27.720 164 68 Teo sensit vo to 
b e  u se d  a lo ne

79

P. E.T.N. Crysta ls Whi te HO 145-150 1.73 (absolute) 27,390 165 40 Too scnslt ve to
be used alone

80

Fulminate oj Mercury Crystalline
Powder

White, Grey or  
Brown — 160 4.43 (absolute) 14.850 39 10 Detonators and caps. 58

Le ad  A  tide Crysta lline
Powder

Wh ite or Buff — Above 250 4.81 (absolute) 14.850 37 15 to 25 Detonators 60

Cap Composition Compressed
P o w d e r

Black — About HO — — — 7 t o 10 I gn if crons cap s and 
detonators.

62

C.E. (Teoyi: Crysta ls Pale  Yellow 120 180 1.45 to  1.55 
(pressed)

24.816 120 70 Fillingformagazincsof 
detona ting  fuzes and 
ga iues ; primers for 
mines, depth  charges , 
e tc .: exploders for 
shell and bombs. Also 
20 mm. shell fillings.

66

Picric P on d" Powder Orange Above 250 I 45-1.55 
(pressed)

87 Explo der for lyddite 
and shell ite fillings.

Mix ture  of 
AtnnuHLum 
I’ic ra te <& 
Potassium 
Nitrate

68

Guncotton Fibrous
Solas

Wh ite 187 1.67
(vet absolute) 

10-1.2 
(wet pressed)

24.090 (dry)
Abou t 18.150 

(wet)

115 (dry)
93 (wet)

As a  con stituen t of 
cord ite. —

Diuitrophetuj Crystals Yellow-Brown 110-114 Above 250 1.64 (cast) 20,196 60 Over  120 As a con stituen t Of 
shellite.

Not used as an explosive 
alone.

Ammonium  Nitrate Crysta ls Wh ite 170 — 1.72 (absolute) 4.950-8.250 — Over 120 As a con stituen t of 
amato l.

Not  used as an 
alone.

explosive

A mated 80/29

60/40

Solid

if

Light Yellow

• • •»
z 235 1.25-1.5

(pressed)
1.5 (cast)

16.764

21.450
127 111 to 120 Bombs, large 

demolition  charges. 
Mines, Depth  Charges.

81

Nitroglycerine Liquid Colon rlesa 13 188 1.6 24.75O-26.4Ot 160 13 As a con stitu ent  of 
cord ite.

Too sensitive to 
tie used alone —

86-89
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CHA PTER IV

GUNPOW DE R AND PYR OTECHNIC COMPOSITIONS

GUNPOWDER

90.  Gunpowder  cons ists of pota ssium  nitr ate , charcoal and sulphur mixed  together in the  
approxim ate proport ions  75 : 15: 10. Gunpowders containing  tin ingredients in somew hat different 
proportions are  used for special purposes, such as the  propelling charge f«»r rocke ts, the  time  rings 
of fuzes, etc.

The three  ingredients are  ground toge ther  in a moist condition and the  mix ture  is compressed 
and  dried. The press  cake  produced is broken up and the  grains  thus formed are  sieved to  obta in 
powders of homogeneous grain  size and to  rem ove dust and  lumps. The grains, which vary in colour 
from black to  brown,  according to  the  typ e of charcoal used, are usual ly glazed ; this  is e ffected by 
polishing  in a  rotatin g drum, eith er with or without the  addition of a litt le grap hite .

91. Powders of the  following d ifferent grain  size are in Service :—

SIZE
British standard sieve

Passed by Retained  bv

P.3  (Pebble p o w d e r ) ...................................... J inch jj incli
G.3 ............................................................... •1 inch h  inch
G.7 ............................................................... J inch No. 8  sieve
G.12 ............................................................... No. 8 sieve No. 16 sieve
G.20 ............................................................... No. 16 sieve No. 25 sieve
G.40 ............................................................... No. 25 sieve No. 52 sieve
Mealed p ow der..................................... No. 15iJ sieve No. 24(1 sieve

Ingredients and Properties.
92. The ignition  tem per atu re of gunpowder varies between 285 C. and 300 f .,  according to 

the  na tur e of the  powder and the  rat e of heat ing. It is thu s read ily ignited hv flame o r s park, and 
for th is reason is widely used as a priming. Although it can be subjected  to  moderate shock or friction 
without ignition , it  may  be  ignited by a comparat ively  light blow if nipped between Irani surfaces. 
When ignited, gunpow der burn s vigorously with the evolution of cons iderable qua nti ties of white  
smoke ; more tha n half (56 per ce nt.)  of the  products  of combustion condense to  solids on coo ling to 
ord inary tem peratures.  This production of smoke and of solids which cause rapid  fouling of weapons, 
are  two o f the  major disadvantages  of gunpowder as  a prope llant .

The  prop ertie s of gunpowder  a s  an exp lo si ve  are det ermined by its  physical nature . Since it is a 
mechan ical mix ture  of substances, none of which are themselves explosive, react ion must tak e place 
between particle and pa rti cle;  as a resul t of this,  gu npow der can not  be d eto nated,  am i produces its  
full explosive effect only  when caused to ignite  in a  sufficiently confined sjxice. The ra te  of explosion 
is determined  by the size, composition an d densit y of the grains ; c.g . a fine, unglared  powder  consisting 
of light, porous gra ins burns more rapidly than  a coarse, highly glazed,  dense powder.

Gunpowder can he sto red  indefin itely in a cool, dry place. In dam p condi tions,  however,  it 
absorbs moisture and cakes toge ther  with the  result tha t its r-xplosivr properties are impaired. 
Exces sive we lling  u itty cause th e sol ution an ti segregatio n of  som e of  tin- pota ss ium  n i l iu lv , a n d  w he n 
tha t happ ens its  explosive propert ies a re not fully restored hy drying.

Metal  tools for working with  gun|x>wdcr are  made of copjx-r o r bronze to minimise the risk of 
accidental  ignit ion from sparks.

Service uses.
93. Gunpowder  is used for a  variety  of purposes in the Sendee , e. g. :—

(») Ign iters for Cartridges, B L.
(«)  As the  delay composition in fuzes and games.

(Hi) Magazines of fuzes, tubes and  primers.
(tv) Time rings of fuzes.
(;>) In the  form of grain s or perforated pellets for the  connecting jx llets in fuzes.

c



CH. V.
(w)  Bu rs tin g charges for  Shrapnel and  Base Eje ction  shell.

(f/» i Combur t iblc nunput. itin n* . r . i; . pr in tin g,  quiclcmntch and enp compositions.
(eroj i barges of B .L . and Q.H. bl.ml ■ .11 nidges.

(nJ Propel lant charges fo r rocke ts, signal  car tridges  and oth er pyrotechn ic stores.

Su lphurlcss  gunpow der.
94. Su l|ilnir h s- gini|MK.\<l’ 1 is a mixture >1 70 par ts of potassium  ni tra te  and 3(1 par ts of charcoa l. 

Il- , pi tip ei le  are v» r\  sim ila r to tlinw  of  ordina ry  gunpowder, mid  it b  iimxI to  place of gunpowder 
in tores win re con tact occurs w ith  materials wh ich  are adversely  affected by su lphu r nr which form 
•ei tsi’ ive mixtu res w ith  it.  Thus-, composit ions  conta inin g magnesium or chlorates are prim ed w ith  
MUlplurlcv i gunpowder.

PY RO TE CH NIC CO MP OS ITION S

95. Pyrotechn ic com position* ..i« . wi th lew exceptio n*,  solid  mixtu res . Most of them  in the 
loose con di tion are ca -il y ig n it e d  and some burn explosively . The compositions ai- all mixtu res  of

x id is in g  r i . i i i p i . i i i i . E  to  which ol io  1 iiigo  <li< i l l *  m a \ h  o<ld. <1 lo t sp i r i f i r  purp . St - Among 
the  rornm on fuel* ore mngni'.. iiin i, al iim iti ium , -ilioon, calcium fil ic ide,  nine. 1 ha rro. il, m ilk -s ugar,  
.la nh  ami u -i ta ii i 11.1inr.il  m id  synth etic resins. I lie ox idis ing  compounds include the ni tra tes of  

potassium , sodium barium and s-t rol ltium ; the chlo-latcs and |M-rclihiru1e.s of potass ium and bar ium 
and :hc  oxides or peroxides of iro n (hammer-.- tale) manganese, barium and  st ront ium Ow ing  to  the 
greater danger in v o k 'd  in thei r use, 1 ompus ii urn. < n iit iim iii g  eliln rutes .m il t*  1 chlo rides nrn avoided 
when- possible. The othe r ingredients which ale added may play 110 • sv nt ui l part in the combustion 
bu l -outer cer tain  Hjx-cial proper ties  an the compos ition . Thus, dr ying  oils , waxes, na tura l and 
n r t ii r ii il  resin* an1 ti cd to  pro tec t powdered ii u k il s  in the compositions from co rros ion;  there 
ma tf  ria ls also assist llie 0 .iis ol iih ilioi i tri com pos itions wh ich  have to bn pressed.

'hromates  and bor ic acid are also used to pro tec t me tal lic constituents from corrosion. (In ins  or 
sp irit  soluble varnishes ar« sometimes used a*, binder* when the composition is to lx* granulated or 
npp ltcd as a paste. Halogen compounds. such as meta llic  1 hhuiil i *» att<l organ ic l ompnmd s containin g 
a high pro,xir lion  o f chlo rine, are emp,i>ye«l to  in tens ify  Harm- co lour. Relat ively iner t mater ials  such 
as g iapbite , carhonntes, oxalnl rs  and  i li in a  clay  mav lie added to n-gi ila t' Ila  rate of burnin g.

-Ms. Pyrotechnic  compos itions are prepared by mix ing the previously ground ingredients by 
sieving (M i l l  .I  D M . l u l l ' l l : I s. iiv  r The ra le  of bu rn ing and st .ib ii •. fa ir t  : .un ,kisi thu 1 !-<•  »n-i«li-i;i ld v 
1II11I11I by the Hill’ ll, ss of ti ll  riig n d ients. and  t il l’  is thc refoii * clos-iy  con trolled  ; III pa it im la r.  
magnesium is ava iiab le in six grades dif fering i n  the size of  the  part icles a nd the bulk dens ity  and each 
gra tis has its  special app lica tions.

In Setvl. • store*  pyrotechn ic <oni|x«driiu w an require d to Ij ii ii i in a teg ula r and control led  
m anur.  In orde r to  en-urc this I hey are usually com pres.Mil under a high pressure, soine tinn-s  di rect ly 
in to  the store md sometime* as a bare pd l. t or in to  a paper or me tal case wh ich  is then assembled 
into tin  store. H i. ' ta lc  and  regu la rit y of liu rn ing ure ulna dependent on the f ir e  «->• j»,s- of the pro ­
ducts o f combust ton, and th is  must be prov ide d lo t in  the design cd sto ic .

ri iiuy  py rotechn ic com pos itions an sens itive to fri ct ion and ore eas ily ign ited by  a spa rk. They 
must no t, il ii -i e fo re , h r  sub je cte d  to  blown o r gr inding  fr ic tio n, mid  must  he consolidated  by  str iu lil y  
appl ied pressure in shielded presses. Xa tlTcrruus  to o ls , w it  l im it  sharp  points  o r edges are used w hen­
ever possible,

S  rvice  l om posit ioi i' 10 stable when perlectl y dr y.  I f  mob tu n gain* acc ess to  the compos ition  
(c.g., through in iti ec riv . Ma ting ol the store) dc te iio nr iio n may set in ra pidl y,  pa rt icular ly  in those 
rum  .osit ions ro nla iti in g alu miniu m nt magnesium.

I’y ru hx  little 1 o iup o-. itlo iv nn cla w lf in l accord ing to (hei r ip * ns i llu m inat ing,  signa l, smoke and  
incendiary  compositions.

Illu minn ting compositions.
97.  Th e' ' give mi intense lig ht  and  are Used in star shell. Hares, tracers, flash bombs, etc.
Most com pos itions o f this  typ e arc m ix tu re s<4 magnesium am i an ox id ising  agen t, certa in oth er

ingr .d icnt * may lx* added to colour the  flame

Sigra l compositions.
98 . Th is-  aie used In signal racked , signal ei rtr idge s,  signal  (hires, etc . h i these sto rm a 

dis tincti ve  effect is necessary, th is  is achieved part ly  by the design of the store (f.g ,, the expu lsion  
of stars) and part ly  by the compositions (c.g.. the emiss ion of coloured light). The coloured effect is 
■ in. »i t >x u - in ,. 11 ■ bi 11 b . blorah oroxdutt  4 the iu  pr ia l metaT: e tr on tiun  a l ia  give  red , 
bar ium salts a  green sodium salts  a ye llow and copper salts a blue effect. The v is ib il it y  of  th e colours 
is somewhat dependent on the atmospher ic con ditions .

Compositions fu r 11.1 in daybg hl signa l ' must  produce a la rge amount of  lig ht  and  are .imilut  to 
ill iu  lin at iug «ii ii|M isir ioi) s. Coloured sm ok c- i (sw Smoke l-t impo rill on s,  /tu rn  99)  are sometimes used 
as day ligh t signals.

Compo sitions bu  signal', (h .lgii.  d fn l night ir< do  md have t o  produce mi  much lig ht  a-- the co lli - 
ixisition-. for da yli gh t n-. , .md a pleat- 1 va rie ty  <d in g i< rib iit s can be used as the fin  I. c.g., charcoal,  
starch, at nr. nil resin.

J
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Smoke compositions.

99. Smoke is employed either for screening o r for signalling, and the type  of comimsi tion used 
depends on th e  purpose to which it is to  he put.

Smoko used for screening pu rpo se; Is usual ly white. Il is produced by  dispersin g a cloud of small
|>itrticl< e> whi ch  a tt ra c t m ois tu re  from  the. a ir  an d th u s pr od uc e a  .le as e fog.  T he part ic le s may  be  
produced by dispersing a hygroscopic liquid  such as chlorsulphon.c acid, fuming sulphuric  acid oi 
tita niu m tetrachloride, b y burning phosphorus in air. or  by producing zinc chloride vapour  by the 
combustion of  zinc or zinc oxide wi th  hexachlurnethane or carbon tetrachloride.

Tlie  white phosphorus is Idled into shell (para .‘J02). X)n tri ng  the shell, the phosphorus is 
sca tter ed by an explosive charge anti ignites spontaneously in the air. Though producing a good smoke, 
phosphorus is not sa tisfactory owing to the tendency o f the smoke to rise o il the ground  (pillar ing).

The hexachloroethane and carbon tetrachloride compositions are filled into generators and 
ignited by means o f a hot  prim ing  composition. Hexachloroetiian: smoke containers may be base- 
ejected from shell (para. 298), bu t carbon tetrachloride composi tions are used only  in  stat ic generators. 
These compositions produce a satisfactory smoke which shows no tendency to pi lla rin g;  they are. 
however, liahl,  to deter ioration in the presence of  small  quantities  of water, ami the containers must 
be well sealed.

In order to increase the vis ibil ity of shell bursts, shells containing some fum yl may lx- used. 
This is an explosive mix ture (T.N.T .—ammonium nit rate—an inioitun i chloride) which produces a 
pu ll of smoke when it is detonated. (Para. 290.)

Signal smokes arc used in  a small number o f stores for daylight signalling. Red and orange smokes 
arc used ns distress signals b y dinghies, and certa in coloured smote signals are used by submarines 
The comjMisitions consist of a solid dyestuff mixed wit h milk-su gir  and potassium chlorate. The 
sugar and potassium chlorate produce a flame sufiic ient ly hot to vaporise tin dye bu t not so hot as 
to decompose i t.

Calcium phosphide ignites on contact wit h water, producing both  smoke and Hann. Marine 
markers lor  both day  and night use and submarine smoke candles are filled wit h this mater ial. 

Incend iary compositions.
100. Phosphorus and pyrotechnic  compositions conta ining povdcretl alumin ium or magnesium 

produce heat on combustion, and therefore have an incendiary’ effect. Thermite , which is a mixtu re 
of iron oxide and aluminium powder, is also used as an incendiary materia l.

Magnesium metal , whi ii heated to its m. lting p oin t, hums m ait wit h evolution-of  intense, though 
localised, heat, an ti is a very  efficient incendiary material. It  is used in the standard -1 lb. Incendiary’ 
bomb, some thermite  being used  to melt the metal.

In some cases a liquid  hydrocarbon (c.g., petro l or benzol) is used for  incend iary purposes. To 
prevent too rapid combustion and excessive scatter of  the fuel it  s thickened by the add ition of  a 
small amount of  a suitable gelling agent

Incendiary’ agents may be used in  bombs, shell o r S.A.A.

101-104.
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CHAPTER V

CH AR GE  W EI GHTS

DETERMINATION OF CHARGE WEIGHTS.
105. Propellant charges are dete rmined  to gi ve :—

{1| The maximum muzzle velocity  possible w ith a certain size of  cordite  without exceeding 
a  g iven pressure, o r

(2) a cer tain  velocity to meet definite requirements.
/V charge may lx- made up to a Nominal Weight, an  Adjusted Wright nr a Fixed Weight.

NOMINAL WEIGHT.
106. The charge weight required is calculated theoretically  and checked by a firing tr ia l in a 

gun. From the results of this firing a corrected  cha rge weight s calculated for subsequent use  ; this 
weight is known as the nominal weight of the charge. Charge* are filled to  a nominal weight when 
accuracy of muzzle’veloci ty is not of primary impo rtance, e.g., charge* for Star Shell, Target Smoke 
Shell, and Gunnery School Special Charges.

ADJUSTED WEIGHT.
107. Lots of cordite  of the sam e nominal size diffe r slightly  from each oth er in ballistics. With 

a view to  minimising differences between Lots the general practice is for the ac tual weight o f a charge 
to be adjuste d for each Lot. To calc ulat e the adj ustme nt required, three (or in smaller guns, five) 
rounds of n ominal charge weight of each Lot arc fired under s-.andard conditions against a sta ndard  
Lot of cordi te. Adjustm ent is made on the result s of  these rounds by calculating the amo unt  of 
cord ite of the sam e Lot to be added to or withdrawn from the nominal charge weight to obt ain  a 
certa in veloci ty ; this  velocity differs for each type of g un and  is known as  “ the velocity  o f adj ust*  
inai t.” An adjusted charge of a I.ot should, within the limits of experimental error, give correct 
ballis tics in ;« gun  in the same stat e of wear as tha t used for its proof. In guns in other stages of 
wear some small differences in ballis tics between the  Lot s may  be exper ienced in spite  of the ad ju st ­
ment  of the charge,  as the loss of veloc ity due to wear of the pun differs to  some ex ten t from I.ot to 
Lot ; with Cord ite S.C. the error d ue Io ibis should lx- small.

FIXED WEIGHT.
108. In cert ain guns the ballist ics of Luts of Cordite S.C. are found lo lx- sufficiently regular 

from Ixit to I.ot  to enable proof to be dispensed with and  a fixed weight of  charge to be adop ted, hi 
such cases the fixed charge-weight is an average of the ad juste l charges  of Lots already proved.

REDUCED CHARGES
109 Although  Lots are  adjus ted  to give as far as- possible the  same muzzle veloc ity with their 

full charges, th is adju stment cann ot be guaranteed  to hold  with thei r reduced charges. Good spreads 
canno t be ex pected with reduced  charges of Cordite. S.C. if mixed Lots are used in the  same broadside 
or salvo, though  the effect with Cordite S.C. will not be  as serious as  it used to be with Cord ite M.C. 
Supply condition* may sometimes necessi tate the use of three-qu arte r charges  made up of a half 
charge of one Lo t and a qu art er  charge of another Lot. Such charges can not  be expected to  give 
correct ballist ics, and  the ir use should he restr icted  to firings where spread is of minor impor tance .

The above remarks an reduced charges apply only to those guns in which the reduced charge 
is a  fraction of t he  full charge.

110-114.



17

i

CHAPTER VI

CAR TRIDGES FOR B.L. GUNS

GENERAL REMARKS

115. For safety, protection , convenience in handling and rapidity in loading the  propellant 
charge for a B.L. pin  is packed into a silk bag (with o r with out an igniter} and is termed a “ Cartridge, 
B.L."

The charges for the larger B.L. guns are too heavy and bulky to be  handled in the  form of a 
single cartridge and the  charge is div tded into  fra ctions; each fraction is made up in to a Cartridge, 
B.L. These Fractional Charges are identified by their  frac tio n,  e.g. ' }, charge," “ | charge." etc.

Particulars o: Fractional Charges approved for the  various B.L. guns are  set out in the  Table in 
para. 139.

Cartridges, D.L. arc cylindrical, except certa in Sta r Shell Cartridge s; wh ich  are  shap ed  like  :» 
du m b bell to  e nsure th at th e ig ni te r k  in lin e with  th e vent

116. Charges for B.L. guns using a .4-inch or a ,5-inch tube require one or more gunpowder 
igniters. Igniters are  not fit te d to  each of the  Fractional Charges for B.L. gun s 14-inch. 15-inch and 
16-inch. and the  open end of the bag of those Fractional Charges w ithout an ignite r is closed with a 
silk do th  disc of the same colour as the  hag. Cartridges, B.L. for 6-inch Mark XX II guns and below 
have the  open end of their  bag closed with an igniter.

Charges for B.L. guns using a 1-incli tube (6-inch Mark XX III  and 8-inch) are  not fitted with 
an ignite r a s the  Hash from the tube  is powerful enough to ignite the  bare charge. A red silk cloth 
disc is sewn to the cart ridge in the  place of the igniter.

The n umber of igniters approved  for full and reduced charges for the various guns is given in the 
Table  in fiara. 139. Cartridges, B.L. must lw loaded into the  gun with the igniter or th e red silk cloth 
disc of the igniterless charge towards the  vent.

CARTRIDGES, B.L. Plate 1
117. The components of a Cartridge. B.L. are :—

(i) The charge.
(i») Tinfoil.

(hi) Sik bag with an igniter or silk cloth  disc and lifting hands.

The Charge.
IIS. ITie bundling of the cordite foi a Cartridge, B.L is determined by tin overall length and 

diam eter lo which the complete cartr idge must conform and to the dimensions of the gun chamber, 
hoists, etc. For  example, the  charge for the B.L. 15-inch gun is made up into tour Fractional Charges 
whose co rdite is cut into lengths  of about 24} inches. The cordite  is formed into a cylindrical  bundle 
and tied with silk webbing to ensure rigidity. The exac t weight depends on the  adju stment of tin- 
part icular Lot of cordite used and each Fractional Charge weighs approxim ately  108 lbs.

Tinfoil.
IIP. Tinfoil :s used with most Car tri dg es , B.L. to prevent copper ing of th* Ixwo of the  gun. (Load 

foil m ay  be used as a subs titute.) Where foil is used the word TOIL  is stencilled on th e hag .
On firing, the tinfoil is volatilised ami the  hot surface of the  bore is sprayed with minute particles 

of molten tin-lead alloy of a much higher temp erature than  the  bore. Alloying of the copper  left by 
the driving  band takes  place very rapidly  and the deposi t, which is of a  brit tle or powdery natu re, is 
largely removed by the rush of gas or by the driving  band of the next round ; any  residue is easily 
removed if the bore is cleaned with a wire brush.

Tinfoil in cartridges for B.I.. guns 6-inch and above is used in the form of thin  circula r discs 
which are  approximately two- thirds of the diam eter of the cartridge. The discs are  placed in the 
bottom of the cartridge bag and are covered with .a shalloon disc which is then sewn in.

1 Th. tinfoil in Fract ional Charges for B.L. 6-inch guns is fitted in the ends of the J and J charges
which are laced together.

The tinfoil in Cartridges for B.L. guns below 6-inch is wrapped round the charge.
Cartridges, B.L. with double  the  usual amount of tinfoil may be fired to clear copper  deposit in 

the bore, an d for t hi-.'purpose additiona l tinfoil is sti tched round o r across the bottom of the cartridge.

Silk Bag.
120. The silt cloth bag into which the charge is (racked is termed a " Cartridge, B.L., E m p ty ."
The mater ia, for a  cartridge bag must possess sjx-cial qualities 

• (»') It must he s trong  enough to  stand the  wear of handling and  transport.
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(«»’) Il should have good keeping qualities a nd should not be seriously .affected by  chemical 
action ol the explosive, and

{Hi) On firing, it should be en tirely consumed in the gun. It must not leave any smouldering 
fragm ents or sparks in the chamber o r bore.

Silk do th  satisfies these requirements, and the majority of cartridge bags for charges over 10 lbs.
.a weight arc  of silk d oth .

Cream serge may  be used for bags  for charges up to 10 lbs., but it is unsuitable for certain pro­
pellants.

Substitutes for both silk cloth and silk webbing are undergoing tr ials and may be introduced .

Lifting Bands.
121. Lifting Ban ds of tap -, webbing or braid are fitte d to all Cartridge bags ILL. (except those 

.'or B.L. 6-inch Mark .XXIII guns (para. 141)) to assist the ir removal from the  magazine cate. The 
atest cartridges are fitted  with a " Harness " form of band.

The Lilting Bands are removed when the charge is withdrawn from its  magazine case to be 
passed to the gun. If the retu rn of the  charge to its case is permitted by N.M. & E.R . the l if ting 
Hands and Cardboa rd Protecting Tube {if fitted) should be  replaced.

During hostiliti es, cartridges for B.L. guns 4.7-inch and below have only the last cartridge o f a 
layer in a  case fitte d with a Lifting Band.

Lifting Bands are st ill fitted to all reduced charges with a s talk  end and with only one igniter
In older Cartridges, B.L. above 6-inch, liands are passed through fairlends of silk or shalloon 

braid on the sides aud the bottom of the bag and the end s are secured with u bow hitch ; this type 
of band  is obsolescent.

For convenience in handling, some older cartridges lor B.L. guns M-inch and above have lifting 
beckets sewn lo the hag at the non-igni te nd  end. End beckets and fai rka ds for lifting bands  are 
obsolescent.

X
Igniters.

122. There are  two types  of ign iter—the  Plate Igniter  and the Concent railed Igniter.
Plate Ignite rs (Plate 2) consist ol two discs of red shalloon, sewn together at the edges, with  a 

silk d oth or cream serge disc sewn to  the under side. The shalloon discs are divided into parallel 
compartments which are filled with K.F.G.2 or G.12 powder, this ensures an  even distr ibution of 
gunpowder. Tin igni ter i s fitted over the open end of the cartridge bag. and its silk clo th or cream 
serge disc prevents  the co rdite perforating the shalloon disc.

Concentra ted Igniters (Plate z) ensure grea ter regular ity in ignition and, having a  smaller exposed 
area than  the pla te igniter, afford be tte r protection aga inst  flash. They a re fitte d to cartridges for 
B.L. guns 14-inch. 15-inch and Ifi-inch. These igniters  hav e similar com pinents to Plate Igniters, 
but the stitching i s in concentric circles. The ign iter is of less  diameter  tha n, an d is recessed into,  the  
end of the cartridge.

Igniters are marke d as follows 
(>') Cont racto r's initials.

{»») Calibre of gun.
(«'»») Lett ers " I G " followed by a  le tter  or nu mber  denoting the patte rn  of igniter.

Igniter Covers.
123. Ignite r covers  a re fitted  o ver  igniters to protect  them from flash and damage in handling 

and transpor t.
121. Some c artridges for B.L. guns  8-inch and below are fitted with an igni ter cover of double 

silk cloth secured by a drawstring.  The cover fits Over bo th the igniter  and tbe  end of the cartr idge 
and must be removed before the carl ridge is loaded. Beckets {coloured reel) are also fitted lo facilita te 
the removal of th e cover. The cover is marked “ Remove Rear Cover before firing.

125. Tear-off Discs, a form ol igniter cover now obsolescent, were fitted to cartridges for B.L.  
guns II  inch aud above. Ibc Tear-off disc consists of a  millboard disc covered  with silk cloth and 
nar ked with a red cross II is f itted over the igniter and is torn off before firing, i.c., at  the las t 
stage in handling the cartridge. In late r pat tern s the silk cloth overlaps  the edge of the cartr idge 
and i s drawn in with  a  drawstring of white tape.

126. The latest type of cover is the “ Non-Removable Ignite r Cover." This cover is of red 
odoured three-ply fabric {tinfoil with cashmere facings) sewn to a wall of silk cloth in the form of a 
cap. It is fitted over  the igniter and the  lxittom ol the cartr idge bag and is sewn to tbe igniter and  
the bag. Il is not removed before firing.

I'he cover is supplied for all ign itcred cartridges for B.L. guns using a ,5-inch Tulxi.

Cartridge, Drill , B.L.
127. Drill ( 'an ridges arc cd wood with a lead or iron core- foi weight ; they  are  covered with raw 

bide. The ends are painted red with the  word " DRILL ” in white lette rs. These cartridges arc used 
f jr loading drills an d have the same weight and outside dimensions as the Service charge.
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Drill ca rtrid ges for the BL. S-inch guns have sjxmg- rubber p ads a t cacli i nti to prevent damage 

to the cordite  hoist  buckets.
Cartridges. Drill, Loading Teache rs reproduce the flexibili ty of a Service cartridge and consist 

of lengths of  rope, jute , ln nn oi maniila  bunched together and contained in a canvas bag. When 
representing ignitered cartridges the y an fit ,..I  w ith . . .  i i.jet. r, drill ' These cartridges have  
red coloured can vas  ends w.th the word "D R IL L ” in bla ck ; the words DRILL, LOADING 
TEACHER a re printed on th.- side in black.

Markings.
128, Cartridg- bags are marked  as follows 

On one side
Numera l of  the cartr idge and the word " Foi l.”
Init ials or t rade  mark of maker of the bag.
Nature of gun -Jarid mark  of gun in the cas*- of B.L. B-inch. Mark X XIII) ,
Weight of charge.
Na ture and size of cor dite  used.
Fraction denoting size of charge, c.g.. J.  etc .
REPd—denotes that the  cart ridge  has been repaired.

On the other side :—
Lette r "  N .“
Lot numb er of cordite and sub-lot number, if applicab,
Monogram of fi ling statio n.
Date  of tilling (month an d year).

TYPES OF CHARGE FOR B.L. GUNS

129. The types  of charge for B.L.  guns arc ;—

Full Charge.

Full Charge. 
Reduced Charge. 
Stir  Shell  Charge.

Sup er Charge.
Bombardment (’barge.
Special Gunnery School Charge.

130. The Full Charge is t ie  Service charge for a g un.  I, may Ik  made up  in to a  single Cartridge, 
B.L. or i nto  Fract ional Charges. For B.L. 6-inrh guns a 3 charge and a J charge are laced together 
to form one cartr idge.

Redu ced Charge.
131. The Reduced (harg- is used for practice  tiring, and unless i t is a Special Reduced Charge,  

usually consists -of one or mote Fractional  Charges.
Particulars of Reduced Charges approved for the various B.L. guns an  set out in the Table in 

para. 139.

Star Shel l Charge.
132. Special reduced flashless charg es for Star Shell are made up into a single Cartridge,,B.L.  

for B.L. guns 4-inch and 4.7-iach.

Super Charge.
133. A, present tin use of Super  Charge.' is confined to a limited num ber  id B.L. gun- (Cinch. 

Mark X II and 15-inch, Mark I. whose role calls for a  longer range than  the Full Charge will provide. 

Bombardment Charge. Plate 2.
134 Bombardment Charges are special reduced charges  winch give shell a steep angle of  descent 

at  shor t ranges.
135. Charge* are in supply for B.L.  guns 6 inch. Mark XII  and 6-iuch. Mark XXI II. They are- 

similar  in make-up for each gun, excep t that  the charge for the 6 inch, Mark XII is fitted with a 
gunpowder igniter,  while that of the B-inch, Mark XX III  is ignitcrlcss.

136. The charge,  consisting of Cordite  S.S.C. in two portions, is supplied fully assetnbltc and  is 
known as Bombardment Charge No. 2.

The core of Portion No. 1 is of “ Stalk " cons truction, the stalk  being eccentric  to th.- body. 
Portion No. 2 is saddle shaped and is secured to the  stalk  of Portion No. 1 by two ties of shalloon braid-

Bombardment Charge No 1 consists of the core or  Por tion  No. I only. To- adjust  to  Bombardment 
Charge No. I the  shalloon br«jd is  un tied  and Portion No. 2 removed.
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137. Portions removed ill adjusting  c h a rg e s  arc to  he thrown overboard in deep water. When 
this is not possible. they arc to be dealt with  as directed by Article -12 of N.M. & E.K.

Packages containing Bombardment Charges a re stencilled " BOM."

Special Gunner)- School  Charges.
138. Gunnery Schools are supplied with special reduced charges (less than normal reduced 

charges). The charges may be made up with old Cordite or Cordite which is considered  no longer 
suita ble for Service.

139. Table of Fractional anp Kluuce u Charges  ano  Ign ite rs .

B.I.. c.vx FRAl itonaj
CHARGE

NUMBER OF tGMJEKS REUU CEP ( HAKCK

16-inch ..........................
15-inch i
14-inch J
8-inch ..........................
6-inch. Mark X XIII  ...
6-inch earlier ..............
4.7-inch t
4-inch J

i .....i .....
|  and [
1 and J i and J
Special Charge

Two pe r Fun Charge ...............
Two per Full Charge ...............
No ig n it er.............  ...............
No i gn it e r......................................
One on each h'ractional Charge ... 
One ............. ,.

i1
I
Special Red uced  

Charge

CARDBOARD PROTECTING TUBES. CONTAINERS, WRAPPERS AND 
CLARKSON'S CASES. Phtfr 34.

Cardboard Protecting  Tubes.
140. Cartridges. E.I.. with " S talk " front ends have Cardboa rd Tubes fitted loosely over the '

stalks to prevent distortion during stowage in the  magazine cases.
Overall Lifting Binds are passed  through slots  in the  Cardboa rd Tubes, and when the bands 

a r t  re m o v e d  th e  C o id b u tu d  T u b e s  w il l a ls o  In w it h d ra w n .

Cardboard  Tu bes must not be loaded into  the  gun wi th the  cartridges, and each tube  is stenci lled 
" Tube, Protec ting Stalk only—not to be  hwded into the gun ."

Containers. Plate 34.
141. Cartridges, B.L., for 6-incli, Mark XX III  guns arc  supplied in cylindr ical rolled paper

containers in which they arc  packed in their magazine  cases. '
The Containers art flashproof ami each holds a full dtarge. They protec t the  charge from flash, 

both when in its magazine case and during its passage to the  gun. They m u s t not be loaded into 
the gun.

Thr flashproof detachable lid is secured by a webbing harness and a quick release buckl e; the 
joint  between lid and body is r endered flashlight by a boxclotb skirt secured by a ” ga rter  ’’ spring.
Containers are bakelite varnished and titled with lifting tape s ; they  are  stoutly  made but require 
careful handling and trust not be dropped with a charge inside.

Boxdoth Wrappers. Plate 34.
142. The wr ap p rs give, protec tion similar to  tha t afforded by Containers. They arc supplied 

for Cartridges, B.L., It r 8-inch guns, and may be introduced for larger calibres. They arc removed 
in the  handing room.

Cases, Cartridge (Clarkson's). Plate 34.
143. Clarkson's cases are  supplied to hand-worked B.L. guns on transferable mountings for 

tran sporting cartr idges  between the magazine and  the gun. They are also supplied for B.L. 8-inch and 
15-inch tur ret s for secondary loading.

The cases are of Clarkson's material  and are  flashproof. Clarkson's  material is cork with a n o uter  
cover ing of stou t leather. The lid. in the  form of a cap, is secured to  the  body by a leather hinge 
and fastening. Leather lifting beckets are fitted.

144-149.

0
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Charges lor st ar  -hell. target smoke shell, special reduced practice, 3-pdr. and special Gvnncrv 
School charges arc filled to a r.ominal we igh t; othe r Q.l*. charges are usually tilled to an adjusted 
charge weight, billing to a fix'd charge weight has been approved for certain guns.

155. Flashlcss charges (pira. 36) arc approved lor  both Separate and  Fixed Ammunition 
Cartridges with a cordite llashbss charge, are filled by the  same methods as those filled with cordite 
S.C. Greater difficulty is experienced in igniting Flashlcss propeUant and a gunpowder  igniter in a 
worsted bag may be fitted in t ic centr e of tin- bundle of cordite. A white cross on the base- of the 
cartr idge case denotes  th at the charge us flashlcss or non-blinding cordite. Thi s marking is not used 
for star shell charges .

156. When using Ameiicai propellant (para. 39) tin? grains are filled into  the cartridge case 
loose. A ca rdbo ard cup is shellacked on ton o f the  pro pellant and a cardboard dista nce piece is placed 
between the cup and the base < f the shel l to ensure that the grains are retained round the primer and  
to as si st  m keeping the charge mmpact . The same primers are used as' for cordi te S.C. A green ba r 
on the base of the cartr idge Ci.se deno tes American prope llant .

Tinfoil.
157. Tinfoil is  fitted in Q.F cart ridges to  prevent coppering of tin- bon- of  tin gun. It is approved 

for all Q.F. ammunition except Sep ara te Ammunition fitte d with white nteta l lids which ac. as  a 
substitute for tinfoil.

To de-coppcr a badly coppered gun  firing Separate Ammunit ion, addi tiona l tinfoil may  be I irown 
into  the. gnu chambe r between lie projectile and the cart ridge. If addi tional tinfoil is required when 
tiring Fixed Ammunition, cartridges specially made by the Armament Depot mus t be used.

Felt  Wads.
158. F'elt wads are obsolescent, bu t may be found in old types  of cartridge ; their function is 

to prevent movement of the charge away from the primer.

Lids, Q.F. Cartridge.
159. Cartridge case lids {except Bom bardment Cartridges and Back Firing I'arget shell cartridges) 

an: flanged cor rugated discs of whi te  metal, weakened by a number of radial slit s; some types a re  
perforated in the  c entre. Thro? or four notches are cut in the flange. The l id is secured in the case 
by bending over th e tongues of the case info the notches. The joint lx tween the case and its lid. is 
sealed with K.D. cement. On firing, the white metal disc volatilises and the  tin const ituent  acts  
as a decoppering agen t.

160. A specially strengthened lid with  four notches is used in cartridges for guns fitted with power 
ramming.

161 Future supplies of Q.F. cart ridges may be fitted with plastic  lids In this  event tinbil  for 
decoppering purposes will lx incorporated in the cartridge.

162. Hie  lids for the Bombardment Cartridges (except 5.25-incli) and tie- Back Firing Target 
shell cartridges arc  leatherhoard cups with beckets.

163. Early supplies of lids lor use with tracer have the ir centres perfo rated.  The perforation is 
Coveted with a disc of ba tiste  (waterproofed cambric) and n pape r disc is shellacked to the under side, 
of the lid. The hole ensures a free passage from the charge to the tracer.  This  tvp, is obsolescent.

164. All cartr idge lids must be inspected before firing to  ensure that  they  are  well secured n the ir 
cases. Tile momentum of the charge while loading might force a  loose lid int o the chamber . in d if 
the charge is  sepa rated from thr p rimer a niissfire or hangfire  will result.  For marking, see pare. 188. 

Safety Clips, Q.F. Cartridge. Plate 3 .
165. Brass or steel safe ty dips  are- fitted to cartr idges  with percussion or combined electric and 

percussion primers as a protection from accidental  blows which might tin- tin- percussiou cap. l li. v 
must lx- removed before loading.

Safety  clips a n: not fitted  to cart ridges for autom atic guns nor to cart ridges fitted  with electric 
primers.

166. No. 12. Mark III  and No. 25. Murk V an- typical of the safety  clips in supply.
(1) No. 12, Mark III , is a dome with three  arm s which form spring  clips.  The arms ft! o ver  

the flange of the case and  seenre the clip. The dome is positioned ove r the percussion cap.
(2) No. 25, Mark V, is a dome with an outer circu lar disc. The disc has three  prongs and  a 

becket.  The. clip i-. secured in t he base of  a Case In the prongs (in earlier Marks by press- 
stnd-s) and  the dome is positioned over the percussion cap.  The becket  assists the wi th- 
draw-al of the clip This type of clip is used wirli all cartridges which may be required 
to pas s up pusher hoists, c.g., Q.F. -1-inch. Mark XVI*, 4.7-inch cases.

167.
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SPECIAL CHARGES FOR Q.F. CARTRIDGES
168 . Q.F. cartridges are also supplied with  the  following types  of charge :—

Reduced Charge. Special Gunnery School Charge.
Sta r Shell Charge. Clearing Charge.
Bombardment Charge.

Reduced Charge.
169. Reduced charges are used mainly for bombardment with II.E .. Smoke B.E. , and Chemical 

B.E., ami can be  us?d for prac tice til ings when authorised.
170. The full charge for Q.F. 5.25-inch guns consists oi a reduced charge and an '* Increment " 

or core which is fitted with a lifting hand.
The conversion of 5.25-inch to a reduced charge must take place on the  weather deck under  

cover, as follows
The case is pla ted on its base on a  piece of frit on th e  fl at  w oo de n deck. T h e  ta n g s  a t the  mouth 

of th e case are  raised sufficiently (by a  special tool) to allow the lid to  be removed. The core inc rement  
is withdrawn by its lifting band and the  lid is replaced so tha t the rim slots ar e in line with the  tangs 
and  the  flange is in contact with the  mouth. The tangs are then bent to their  original position using 
a 12-oz. phosphor bronze or brunstee l hammer The mouth of the case is gauged to ensure tha t 
the  converted cartridge will load freely into the gun. The  “ gauge, cartridge, 5.25-inch, Mark I."  
Should go freely down until its level steel surface is ei ther  level with or below the mouth of the case ; 
if the gauge wilt not go down, the distor tion can normal ly be rectified by a few ligh t taps with the 
12-oz. hammer. (Src Schedule of Implements , page 131.)
Star Shel l Charge.

171 Special reduced flashiest charges are  supplied for firing sta r shell. Sta r shell for Q.F. 5.25-inch 
guns can be  fired with a  flashless Full Charge. Sta r Shell for firing with  full charges a re under  design 
for all guns using separate loading ammunition (except Q.F guns 4-inch Marks IV and V) and Q.F. 
4.5-inch guns using fixed ammunition. When these shell are available they will use a  fuze No. 215. 
As a means of  identification at night the flanges of cases with  sta r shell charges are milled. 
Bombardment Charge Plate 2.

172. This type of charge m ay be used with ce rtain  Marks of Q.F. guns 4.7-inch mid Q.F. 5.25-inch. 
The special reduced charge is designed to give shell a  steep  angle of descent at shor t ranges.

173. The Q.F. 4.7-inch, Marks IX, IX**B and X I1, XI I* B Bombardment Charge comprise s:—
(1) The Core or Portion No. 1.
(2) Portion No. 2.
(3) Portion No. 3.

174. flic various charges an  made up as follows:—
Bombardment Charge No. 1.—The Core only.
Bombardment Charge No. 2.—The Core and Portion No. 2.
Bombardment Charge No. 3 .—The Core and  Portions  Nos. 2 and  3.

The charge is supplied as Bombardment Charge No. 3, and is secured in the  cartridge case by a 
leatherboard cup with a becket for it s removal.

175. To adjust to Bombardment Charge No. 2.—Remove the leathe rboard cu p and withdraw the 
charge from the  care. Unfasten the braid and remove Portion No. 3. Portion No. 2 and the  core 
are  tied together wi:h the braid  and replaced in the  Case. Care must lx- taken to see tha t the primer 
fits in the recess in the core. The case is closed by replacing the leatherboard cup.

To adjust  to  B om bar dm en t C harg e N o I, flu? ch arg e  is  w it h d ra w n  a s  ab o v e  a n d  P o rt io n s  No n. 2 
and 3 are removed. The charge, consisting of the core only, is replaced in the case so th at the  primer 
fits in the recess anc the  case is closed by replacing the  leatherboard cup.

The Portions  removed in adjusting  the  charge arc  to be thrown overboard in deep water. When 
this is no t possible, they  a re  to l>e dealt with as directed by Article 42 of N.M. &• E.R.

176. The Bombardment Charges for Q.F. guns 4.7-inch, Mark XI and 5.25-inch comprise the 
Cole and Port ion No. 2.

177. The charges are made up as follows:—
Bombardment Charge No. 1.- The Core only.
Bombardment Charge No. 2.—The Core and Portion No. 2.

The charge is supplied as Bombardment Charge No. 2.
178. To adjus t to Bombardment Charge No. 1, the  Portion No. 2 is removed and the  Core is 

replaced in the case which is dosed by replacing the leatherboard cup. The case for the  Q.F. 5.25-inch 
Bombardment Charge is closed with  the Service white meta l lid, which must be removed  and  replaced 
in the  same manner as when conver ting to the reduced charge for that gun (fwra. 170). The ties 
securing Portion No. 2 are dyed red.

179. The Service Reduced charge can also be used for bombardment in Q.F. guns 4.7-inch 
Mark X I and  5.25 fetch.
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ISO. To prevent the weight of th e charge forcing th e lcathe rboard cup  out of the case, cartridges 
must be hand led with great care a t all times.

Shell must  always be ra tuned home before loading the cartridge, and  an improvised rammer 
must lx? used for the purpos?. In no circumstances may  shell he rammed home by means of the 
cartr idge a s this will damage the charge.

Special Gunnery School Charge.
181. For Gunnery School firing special reduced charge.-* (less than  normal reduced changes) are 

supplied ; these may be made up with e ld cordite or cordi te which is considered no longer suitable 
for Sendee.

Clearing Charge.
182. Clearing charges are at  prese nt supplied for Q.F . guns 4.5-inch . I inch V.S. 50 ca l; 3-inch 

U.S. 50 c a l; 3-inch V.S. 23 cd ; 3-inch  20 cwt. (in Submarines) ; 2-pdr.  .Marks II*.  II*C. and VI II ; 
and  40 mm. (Bofors).

These charges provide a rapid means of clearing a gun  firing I’ixed Ammunition in the event  of 
a projectile, jammed in the bore, being separated from its  cartridge case on unloading.

Before using a Clearing Charge the  gun chamber mu st be examined to ensure that no part  of the 
cartridge case or  charge has been le ft in the chamber.

On no account must the Ch aring Charge lx- uswl as  a  blank cartridge.
183. Clearing charges—-4.5-inch guns, a special cartr idge with a shortened case and a educed  

charge.
183a. For the V.S. guns, a shortened case and a full charge.
183b. For the 3-inch 20 cwt. guns, a shortened case and a full charge.
184. The Clearing Charge for the 2-pdr. guns has a shortened case. The charge is the normal 

full charge as a reduced charge would not produce proper functioning of the mechanism of the gun.
185. The Clearing Charge for the  40 mm. Bofors gun has a shortened case, but  the charge is a 

reduced charge.

MARKINGS ON Q.F. FIX ED AND SEPARATE AMMUNITION CARTRIDGE CASES 

Stampings on Base of Cases.
186. The following markings m ay be stamped on the base of Q.F.  cartridge cases (Diagram I) :— 

(»') Calibre and mark of gun.
(„)  Mark numeral :>f empty case.

FIG . I. STAMPINGS ON BASE OF . Q. F.  CA RT RIDG E CASK.

(»ri) Year of manufacture.
(«'v) Tra de Mark (<>- initial s) of maker of the case.
(«') Lo t numb er of batch o f cases.

(w) *  following the mark of case denotes a conversion which advances the mark. 
(vj7) /h  denotes that  th e case is accepted for service.

(loti) N. denotes for Naval Service.
(».v) G , den otes allocation to  G unnery  Schools.
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(x) S following the mark of the c ase  de notes  r ep ai r by  rebushing.
(xf) Milled  rims denote  c art rid ges for s ta r shell and drill.

(xjY) The  words "  BRI I-l  "  o r "  DR ILL,  PU SH ER HOIST  O NL Y," where appl icab le.

DISTINGUISHING LETTER S 
,RnC. Rn .WA.OR MA.ETC.Ol 
PROPELLANT MANUFACTURER 
AS APPLICABLE)^,

WHERE APPLICABLE, FOR 
CARTRIDGES WHlCW HAVE 
CEEn 5'CWED in  re ad y - 
use." lo ck er s — —

GAINE PARTlCUL AO S -----
(WHERE APPLICABLE)

NATURE OF AMMUNITION 
AS APPLICABLE

-L O T  PARTICULARS 
CO RD ITE

rU ZE  PARTICULARS, AS A PPL CABLE 
FOR FIXED AMMUNITION WHEN SHELL 
IS FITTED WITH FUZES NOS. IBP. R«.  OR 
4SP. OR WITH A BASE FUZE

.P A C t FO R AN* FURTH fR 
LABORATORY MARKINGS

FOR
,Y REQUIRED FOR HA  AMMUNITION 
I OT A’ MKS- V V K X V  GUNS

F.ILER (mono gr am  AW  oateV -- '

SPECIAL LABORATORY 
MARKING AS APPLICABLE

.MARK CC CARTRIDGE

OT NUMBER OT PROPELLANT

ARRANGED FOR FA WITH GAINE 4 FUZE

I ’

J

•I
ARRANGED FOR SEPARATE AMMUNIT IO N

(WITH AMERICAN PROPELLANT)

DISTINGUISH.T«G LFTTE RS  
o r  fr ope ll an t manufacturer

A LUMINOUS CROSS PAINTED ACAOSS 
BASE <X  CARTRIDGES FILLEO WITH 
FULL SERVICE CHARGES OF FLAiHLESS 
PROPELLANT TO DISTINGUISH NAD 
OR HFQ fu ll  SERVICE CHARGES
'ROM  OTHERS FLLEO WITH A NC fl-  
FLASHLESS NATURE OF CORDITE

GAINS PARTICULAR'—
(WHERE APPLICABLE)
FILLER (MO NOGRAM & OAT£)_

SPECIAL LABO RA TO RY  
MARKINC

I

ATURE OF AMMUNITION 

RK OF CARTRIDGE

QT NO. OF PROPELLANT

TH tR  LABORATORY 
MARKINGS IF REOUIRFD

AFRANGED FOR FA. WITH GAINE 4 FUZE
(F IL L  SERVICE CHARGES OF FLASHLESS PRCPELl ANT)

1-- G . 2 CARTRIDGES, Q.F., (FI XIID & SEPARA TE)  EXCEPT 2 PPR., 3 PD R. , AND « PD F.  
TYPICAL ARRANGEMENTS OF STEN CILLING ON CART RIDGE BASES

»

I
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Stencilling.
187. 'Hie following markings are stencilled  in black across the  base of Q.R. cartridge cases 12-pdr., 

3 inch and above and on the side of the case for 6-pdf. and below. Markings are made with silver 
nitrate,  black paint being permissible only when time is shor t

(0 Distinguishing mark of cordite  manufacturer. lot numbe r of cordi te, and sub-lot where 
applicable.

(»*) Mark of cartridge (in /\rab ic numerals) on cartridges for Fixed  Ammunition. This  
includes the type and . where applicable, a letter denoting the C..R.1L of  the sl rll  and 
" T  ” if t racer  is fitted.

(»7») Monogram or initials of the filling station.
(»»•) Date  of filling (month an d year).
(v) ” REDUCED "d enoti ng  "  Reduced Charge,” where applicable .

(w) The number of the G let ter  authorising th e design, if the charge is made up to a  sketch 
design for use in G unnery School firings only.

(w») II.A.  (high angtr) as app licab le on certa in cases.
(ti n)  Blank cartridge cases are  stencilled ” BLANK ” on the base.

(« | " BOM " denotes a Bomb ardment Charge.
(*) B.F . T.G.T. denotes a Back Firing Target  Shell Charge.

(xi) For Fixed  Aovnunitinn, Fuze and Gaine particulars as applicab le. (See Fig. 2. 
diagram 1.)

(«») PAPER SHOT (if applicable).
(xtii) Special Laboratory markings  as  applicable.

Marks on Lids of  Cases.
188. The following markings ar e stamped on the lids  of Q.F. cartridges :—

(») Mark numeral.
(ii) X, denot ing for Naval Service.

(iii) /Jv denoting accep tance for sen-ice.
(ir) Manufacturer’s initials
(v) Date of manufacture.

(pi) Calibre and maik of gun.

CARTRIDGES FOR AIRCRAFT CATAPULTS. Plaie 4.

189. Cartridges for Aircrtft Ca tapults are made up  on board  on the weather deck under the 
instruction of th e Directing Odicer.

190. The cartr idges consst n f :—
(a) Cartridge case.

(it) Cord ite charge.
(iii) Percussion primer (No. 10)
(tv) Key for screwing in primer  (No. 105).
(v) Clip, Q .F. Cartridge.

(:■») Shalloon braid  securing tape.
Cases and Safety Clips are packed in a wooden box. Cordite  cliarges (each in a cardboard container) 

are packed in meta l cases (five contain ers in a case).

Cartridge  Cas e.

191. Cartridge cases were formerly of brass, but  a re now of  steel, the y are  designed on the same 
lines as Q.F. cart ridge cases fcr S eparate  Ammunition with two slots cu t d iametrica lly opposite near  
the mouth . The two types of steel case are No. 1, Mark II I (for a 6-inch ca rtridge) and No. 3. Mark 
II I (for an S-inch cartridge).

Cases m ay be used a number of time s so long as the ir shape is main tained . After  each shot wi th 
an 8-inch case a stra igh t edge must lx? applied to the base to ensure tha t no convexity is present ; 
if there is convexity it must  be corrected before further use with a " Tool, reforming cartridge, ca ta­
pu lt.”  This tool  consists of a damp piece (to engage unde r the rim of the case) a nd a pressure screw 
which is operated by a hand spanner.

The 6  inch c ase is a s tronger type, and no tool is supplied.
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Cordite Charge.
192. The  charge is Cordite S.C./T. A ring of small cord Cordite S.C. or a bundle of Cordite 

S.S.C is used to assist  ignition.
It a cha rge is removed from its cardboard container and is not  fired it cannot be returned to  the  

ship ’s magazine, but must be dealt with in accordance with Article 75 of Naval Cordite Regulations 
1939.

Primer.
193, A No. 10 Percussion Primer is screwed into  the  primer hole with a special key (No. 105). 

The cap of the  primer ca nnot  be s truc k accidentally when the  special key supplied lor insert ing and 
removing primers is tired. {See Schedule of Keys, page 131.)

Safety Clip.
194. A safety clip. No. 25 Clip. Q.F. cartridge type, is fitted.

Method of  Assembling.
195. The primer is screwed into the  case and a Safety  Clip is fu nd . The propellant is removed 

from its conta iner and inserted into the case with the cordit e S.C. or Scroll n ext to the primer. It 
is secured by detaching the  length of tap*, reeving it through the slots in th e  case an d knotting the 
end-, tau t in front. The cartridge is loaded a nd fired with the tape in place. The tape must be well 
secured to prevent the propellant moving forward against th e baffle, as afte r one or two rounds 
have been tired the  baffle is hot enough to cans, a prem ature ignition of the charge if there should 
be contac t. Cartridges should always be handled with the mouth inclined upwards.

196-204.
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CHAPTER VIH  

T U B E S , V E N T

GENERAL REMARKS

205. Tubes, Vent , are used in B.L.  guns to ignite the gunpowder ignite rs of Cartridges. B.L., 
or the ignitcrlcss charges of B.L. guns Cinch, Mark X XI II and 8-inch.

The tube  fits into the  tube  :hamb cr in the rear  of the vent axial of the gun.
Q.F. cartr idges  f itted  with  a Tube and adapter are igni ted bv a Tube, Vent. {Parti. 223.)
Tubes, vent, seal any escape of the  propellant gases  towards the rear  through the vent (or 

adapter).
206. An esc ape of propellant gases, would cau se

(,') Erosion of the vent.
(»'»') Inefficient sealing

(t'/'t) Difficulty in ext raction  of fired tubes.
(iv) Damage to the lock of the gun.

Sealing is achieved by  making the Tube a dose but easy fit in the vent and by so designing it 
tha t, on firing, the front portion expa nds and seals any escape of gas between tube  and ven t, th e 
internal arrangem ents  prevent at  escape of gas  through (h r base of the rub.- and  the lock or breech 
mechanism of the gun preven ts the tube being forced to the rear.

207. On tiring, a " flash consisting largely of burning gunpowder pelle ts is shot frorr the  
magazine of the tub e into the gunpow der igniter of the Cartridge, or the ignitcrlcss cartridges of 
ILL. guns 5-inch, Mark XX III  . n<l 8 inch, and the charge is ignited.

Electric Tubes are supplied in thr ee  sizes, •1-inch. ,5-incli and 1-inch. Fo r identification their
flanges arc plain and .smooth.

Percussion Tubes are supplied in ,4-inch and .5-inch sizes. For identification four notches are  
cut out of the flange.

Electric ,5-inch Tubes for guns with strikerless locks are known as " S “ tube s; they have a 
raised contac t piece

20S. The grea test care in handling is necessary with each type  o f tube. Electric tubes  can be 
rendered completely unserviceable by rough trea tme nt. It is usual to tes t them with a megger b  fore 
firing, and the de c trie d resistance should lie between 0.9 ohm and 1.1 ohm. Percussion tube* arc- 
liable to fir. nr become dangerous with rough t reatment or shock.

The several sizes in each type of tub . differ only in minor  detail. To save repet ition, tin- three 
types  of the ,5-inch tube  will be described.

TYPES AND NATURES OF TUBES, VENT
TUBES, VENT. .5-INCH.

209. These Tubes are  used as follows :—

(») B.L, IB-Inch, Mart I gun has a st rikerless lock and uses Electric S Tubes.
(it) B.L. 15-inch, Mark 1 has  a strikerless lock nnd uses either Elec tric S Tubes or Per­

cussion Tubes.
{iii) All othe r B.L. guns have ord inary locks (except B.L. 6-incli, Marks VII,  XI and XX III  

and B.L.  8-inch) and use either Electric Tubes or Percussion Tubes.

Tube, Vent, Electric, .5-inch. Mark X. P/afc 5.
210. The body is machined out internally  to take the circui t and scaling devices. 'Hie internal 

arrangements include a gunpowder magazine, contac t pieco, elxinit- insula ting cup and bridge plug 
assembly. The bridge plug assembly comprise-  a copper plug, copper pole, c ent ral insulated  copper 
wire and a bridge wire.

Action.
211. The tube is  fired by passing electric current through the lock of the gu n. contact  being Made 

between the str ike r of the lock and the contact piece of the  tube. The current passes along the  
insulated copper wire anti the bridge wire, and to earth by way of the tube body. When the bridge- 
wire gets hot the pr iming of guno tto n d ust  and th e powder in the magazine are ign ited ; the resulting 
flash ignites the igni ter of the Cartridge. B.L.

Escape of gas through th«- base of the tube  is sealed by  the bridge plug being forced rearwards, 
its base fitting into the small coned seating in the body ; the gas-check on its forward end expands 
and helps th e sealing.
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Tube, Vent. Electric S, .5-inch. Marks VII and VIII. Plate 5.
212. The action of this  tube  is similar to  th at  described above. The contact  piece is " proud ” 

of lh- base and is seated on a vulcanised paper washer when screwed into  the eboni te cup.

Tube, Vent, Percussion, .5-inch, Mark VI. Plate 5.
213. The tube is machined out internail}' to take the cap holder anti striker assembly. The 

internal arrangements include a gunpow der magazine, anvil, percussion cap, cap holder and the 
strike r assembly. The striker assembly comprises a strike r, str ike r sleeve, striker holder and hard 
brass shearing wire.

Action.
211. I he tube is tired by the  Striker of the lock impinging on the s triker of tin? tube. The st riker 

o f  t h e  tu b e  i s d r iv en  fo rw ard , breaks th e  sh ear  wire, and fires the  c a p  T h e  fl ad i from  th e  c a p  pac&csi 
through  the  fire holes and the  powder in the magazine is ignited. The resulting flash ignites the 
igniter of the Cartridge. B.L. Tin- percussion cap is retained in plaoc by th e st riker and strike r holde r 
and preven ts the  escape of gas through  the  base of the  tube.

TUBES. VENT, .4-INCH.
215. This size of tube is used in B.L. guns 6-inch, Marks Vll and XI,  Tile percussion type  is 

also supplied for O.P. ca rtridges fitted with a Tube and Adapter.

Tube. Vent, Electric, .4-inch, Mark XII.
216. The tube  is of similar construction to  the ,5-incli electric  tube .

Tube. Vent, Percussion, .4-inch, Mark XI.
217. This tube does not contain  a perforated pellet. The fire holes are sealed with whited brown 

paper.

TUBE. VENT, ELECTRIC. 1-INCH. Plate 5.
218 The tube is used with B.L. guns 6-inch, Mark XX III  and 8-inch. I In flash produced is 

so intense th at  a gunpowder igniter is not required to ignite the Cartridge B.L. Tile tulx is larger 
than, b ut in oth er respects is similar to. the  ,5-incli Electric Mark X. The t ront  of the  flange is square 
and not bevelled.

Mark IV is supplied. Marks I and Il l ma y be encountered, hut the y are obsolescent. No 
percussion tube of this  size is manufactured.

Bril l Tubes.
219. Tubes representing .4-inch and 5-inch Percussion Tubes and l-ineli Elect ric Tubes are 

supplied for drill purposes. They arc identified by being blackened all over anil having vortical 
inden ts in their bodies and milled bases.

'Hie Electric Brill Tube has a  me tal contact piece and  its m outh  is closed by a wooden plug.
The  Percussion Drill Tube has a recessed base  which is till, d with a hard rubber pad secured by 

a metal holder.

Markings.
220. The following markings will be found on the  base of a  tulx- : -

(0 le tt e r ** S ." where applicable.
(if) Mark of tube.
(tif) Manufacturer's  initials o r t rade mark.
(ivj Lot number.
(v) Acceptance mark  J/h ).

Packing of  Tubes. Vent.
221. Tubes are  packed in a flat tin box which is sealed by a soldered tear-o il band.  There are ten 

tubes in a box. and  each box is labelled with d etail s of its  contents.
" Operation |xipcrs " are enclosed in each box of tubes and should always accompany a report 

of failure.
Tubes are  stowed in a special locker in the  Gunner'-  store room. Lockers are  fitted near the 

guns for a  ready-use supply of tubes in action .

222.

D
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CHAPTER IX

PRI ME RS

223. Primers art- fit ted in Q.F. cartr idges  to  ignite the  charge. They a re  screwed into the primer 
hole of the case and form an integ ral par t of the cartr idge . Instead of the conve ntiona l priner, cart­
ridges for the Q.F . guns 12-jxlr. 12-cwt. and 4.7-inch, Mark V* may be Fitted with an Adap ter to 
take a .4-inch percussion tube and Igniter.

Primers for Aircraft Catapult Cartr idges  and Blank Cartridges ” to lx* made up on board ” are 
‘upplied in boxes. All other Q.F. cartr idges are supplied  fitted with primers.

The types of primer are—Electric, Percussion and th e combined Elect ric and Percussion. Each 
class of primer  is identified t y  a number, and tlie types and numbers at presen t arc ;—

Primers, Electric Q.F. C irtridge Nos. 13, 17, 22, 24, 32  and 35.
Primers. Percussion Q.F, Cartridge Nos. 1. 2. 5, 9. 10. 11. 12. 15, 16. 23, 26. 27 and 33.
Primers, Electric and Percussion Q.F Car tridge Nos. 14 and 19.
The design and components of the Primers, as  illustra ted, are  typical of each class.

Primers, Electric Q.F. Cartridge. Plate 6.
224. The Elect ric Prim«T is s imilar to the Percussion Primer, except that a bridge plug assembly 

is sub stituted for the cap. aavtl and  cone seal.
Electric primers differ from one another mainly  in the size of the body and in th e size and shape 

of the magazine.
The action of a typical Electric Primer on firing i s :—
Th,- striker  makes contact wi th the contact piece, complet ing the circui t through the central 

insulated  copper wire, bridgi wire, cop per pole and hack  t o earth  through the body. The bridge wire 
gets hot and in turn the gur.cotton dust, the gunpowder pellet and the  powder magazine are ignited. 
The flash from the magazine passes through the flash holes and ignites the charge of the cartridge, 
(lun pressure is preven ted from escaping to the rea r by the sealing action of the bridge plug which, on 
setting back under pressure, sea ts more tigh tly in its  recess.

Nos. 17, 22 and 24 m ayb e repai red and refilled.

Primers, Percussion Q.F. Cartridge. / ’/«/<■ 6.
225 file Percussion Priner consists of a body which contain s a cap, anvi l, cone seal and screwed 

plug, and a powder  magazine. The Body is flanged a t the base and screw-threaded externally jus t 
above the flange. The two slots in tin1 base are for the  key. Magazines of the various primers differ 
in size and sh:.|x>. and they  nay he secured to the front of or  incorporated in the body.

226. The action of a typical Percussion Primer on firing is
rhe cap is ignited by tin- blow from th e s triker.  Flash passes through the fire holes in the anvil, 

past the cone sea l, through ihe lire holes in the screwed plug and ignites t he  powder in the naga zine . 
The resulting flash parses through the flash holes and  the charge of the cartr idge is ignited. Tin- 
pressure- set up in the magazine forces the cone seal on to its seating and the  cordite  gases are thus 
prevented from escaping to th e rear.

Nos. 1.9.  10. 11 and 15 may lx- repaired and refilled.

Primers, Ele ctr ic and Percuision Q.F . Cartridge. Plate 6.
227. The combined Electric and  Percussion Primer may be fired by either method. '.Tie body 

and mechanism of No. 14 and No. 19 arc similar, but No. 19 has a  smaller magazine.
The action of a typical combined Electric and Percussion Primer i s :—
Percussion firing.—On fcrcussion from the striker  the central pole and striker bridge arc driven 

forward, shearing  the three shear wires. The rim on the striker bridge drives the cap against the 
screwed anvil and  the flash passes through the fire hol es;  in turn , the guncotton  dust , gunpowder 
pellet and the powder  in the magazine  a rc ignited. Gun pressure is prevented  from blowing brick by 
a shoulder behind  the striker  se ttin g down on a soft copper washer.

Electric firing. Ihe  action of the primer is simi lar to that  of t he Electric Primer.
No. 14 may be repaired and refilled.

Markings on Primers.
225. (i) Serial number of primer,

(»») Mark numeral of primer.
(io) N, denoting Naval Service.
(fv) Ini tia l or monogram of filling station or t rad e mark or initials  of firm filling the primer.
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(r) Date of tilling (month and year).
* (ri ) Lot  number of primer.
(vii'l Con tractor's  initials or recognised tra de mark .

Afar. The use of acceptance marks is d iscontinued, but  the former symbol 4^ may 
be encountered.

225). If a repa ired and refitted p rimer  is used the existing marking is bar red  out and,  a fter  repair,  
\ the following markings are added :—

(i) R o r M after the mark numeral of primer.
(«) N, denoting Naval Service,  if not already so marked.

(mi) Con tractor’s initials or recognised trade ma rk of r epairing firm.
(if) Month a nd year of repair.
(») Lot Number.

(:>;') Con trac tor's  initials or recognised trade mark or monogram of s tat ion  refilling.
(fm)  Month and year of refilling.

Tools and keys are dealt with in Schedule of Keys. (Page 131.)

Markings on Adapters.
230 The following marks are. stamped on the base of  an adap ter

(i) Mark numeral ol adapte r.
(iT) N. denoting Naval Service.
(Hi) Manufacturer’s initials.
(if) Date  of ma nuf acture  (month and year).
(p) Lot number.

A'vZc.- The use of acceptance marks is d iscontinued,  but the former symbol 4v ma y 
be encoun tere d.

231-234.
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CHA PTER X

BLANK CAR TRIDGE S

GENERAL.
235. Blank Cartridges a rc issued to saluting  ship s fur saluting  guns ; in special ciraimstances  

they  ma y l>e used for signalling purposes.
The main functions of Blank Cartridges are to produce a loud report and to create  as much smoke 

as po&sible. They are used without a projectile. Cordite  is unsuitable for blank charges because 
(1) it is smokeless, and (2) it will not give a sufficient report nr burn completely w ithout a projec tile 
to tamp the charge.

Normal ly, the  components for Q.F. Blank Cartridges are supplied  for making up on board, but 
in certain  small sh ips a proportion of the outfit  is supplied made up.

Klank cartridges suppted to ships for guns other than saluting guns are- made up by  the Armament 
Depots.

236. ILL. Blank Cartridges consist of a gunpow der charge packed in a  silk cloth or a ce am  serge 
hag with a shalloon bo tto m; the mouth  of the bag is choked with doubled, sewing silk. The car tridg e 
is hooped by means  of silk or shalloon braids passed through fairlcads sewn to the bag.

237. Q.F. Blank Cartridges consis t of a gunpowder  charge packed in a silk do th , cream serge ot 
shalloon bag and contained in a Q.F . cartridge case. Early marks of Q  F Blank cartridges have a 
felt jacket  over the lug . but these am obsolete for future- manufacture.

238. Q.F . Blank Cartridges an- made up on board under tin supervision of the Gunner in a  place 
above the water line.

The procedure is :—
(») Examine the cartr idge case. It must be perfectly clean and dry and a correct lit in 

the gun chamber. Cases may be used a number of times  provided they are clean, 
unspli t and fit into  the gun chamber.

(tti Insert a primer (or a Tube Group for those 12-pdr., 12-cwt. cartridges so designed). 
If a percussion or an  electric and percussion primer  or tube group is used a S afety ('lip 
must be fitted.

(Hi) Stand the case on it s base.
(iv) Inser t the clnrge (with choked end up), wad and o ther components  as required.
(v) l’lact- tin- metal guide ring or the ring inserting cup, as requir ed, over  the mouth  of 

the case.
(«') Insert the leathe rboard cup in the guide ring or the ring inserting cup  as required; 

press home with the wooden drift in the manner  indicated by the instructiona l label.
Note. If difficulty is experienced  w ith a 3-pdr. or 6 -pdr. charge owing to t ightness, 

it should be lightly rolled. The charge must be a tight tit hi the case.
239. Cases are  only tube  filled as  required.  Cartridges made up and not required for imux-diate 

use should be returned to their boxes for restowagc in Che magazine (Article 262 N.M. & E.R.). Safety 
clips (if fitted} should first be replaced on the cases.

Before cartr idge cases which have been tilled on boa rd a rc returned to a Naval Armament Depot, 
they must be emptied and the printe rs removed. Charges should be replaced ill their metal-Lned cases. 

Q.F. BLANK CARTRIDGES.
Cartridges, Q.F., Blank, 4.7-inch, 4-inch and 3-inch 20-cwt. P/ufc 7.

240. The Service Q.F. cart ridge case is used. The charge consists of  L.G. or G.I2 jow der  en­
closed in a silk cloth or cream serge bag.

Cartridges with percussion or  combined electric and percussion primers have the bottom of the 
bag closed with a shalloon disc. Those fitte d with electric primers hav e the bottom  closed with a 
pocket which fits over the [rimer magazine  The front end of lhe bag is closed by choking with sewing 
silk.

The charge is loaded itt o the bottom of the case and above it are placed a millboard wid, a split 
paper ring and  a leatherboard cup. The cup is pressed into the split paper ring (with the drift supplied) 
and on to th e wad above the charge and prevents tin- lat ter  moving forward. The cup is further  
secured by shellacking.

The charge is ignited by an electric, percussion or  combined electric and percussion prim er as 
required.

Cartridges, Q.F., Blank, 4-inch, Marks V-V* \ XV. XVI and XVI*. Reduced Mark II. Plots 7.
241. Strips carrying three gttns are supplied with Blank Cartridges with a special redu < <l . baiee 

for salu ting purposes.
The cartr idge case is tie  service case with a  brass sleeve secured to  it by screws through th e base. 

A reduced charge of 1 lb. is loaded into the sleeve and secured by  a leather ixiard cup.
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CHAPTER XIPKOJECTILES
SECTION I—GEN ERA L REMARKS

250. Projectiles in use in the Service fal l into thro* main groups . -
(i) Piercing shell.

(»*) High Explosive shell.
(iii) Miscellaneous shell, including  prac tice shot.

FACTORS INFLUENCING DESIGN
The design of  a ll types  of shell is  influenced by the following factors:

Travel down the bore.
Flight in the air.
Effect desired at end of flight and damage to the target.

Travel down the Bore.
251. A projec tile requires a strong base to withstand chamber pressure, and the walls mi st be 

thick enough to withs tand the accelera tion forces and side slap. The tilling must not " set back" 
on acceleration. Projectiles for a given gun must be of approxim ately  the same weight, so that they 
leave the bore with the same muzzle velocity.

Flight in the Air.
252. One of the principal forces which affect a  projectile in flight is the resistance of the air .
It is necessary to reduce this resistance to the projectile to a minimum in order to obtain

(i) The maximum range a t any  given elevation .
{«) The maximum st rikin g energy at any given range.

(»'«) The shortest time of flight at any given range.
(tv) 1 lie greatest dinger space at  any range.

Given the weight, diameter and muzzle velocity of  a  projectile, the principal factors affecting ail 
resistance a re the  shape of the projec tile and its  steadiness.

The resis tance  offenxl to a shell by the air  i s affected by the shape of its head and of its  base 
behind the driving band.

253. The chief factor affecting head resistance is the length of head and not the actual curva ture. 
Experiments indica te that  an ogival shape is superior to  a  conical. Lengths of head up to S-calibre 
radius have been found effective in reducing air resistance if sa tisfac tory steadiness can be obtained 
with such long shell. Where perforating qualities  are  required  shell must have a comparatively blun t 
point, and this lias led to the adoptio n of a ballistic cap for cer tain Piercing Shell.

Steadim->< depends on th-  physical constants of tin- shell and on the amount of spin imputed by 
the rifting. A long shell, such as an H.E., requires a higher  rate  of spin than a relatively short shell, 
such as an A.P.C., and is liable to fail for accuracy in  a worn gun at. an earl ier stage tha n the sh orte r 
shell, owing to loss of spin from the sm oothing of i ts driving band.

NOMENCLATURE FOR DESCRLHING THE SHAPE OF HEAD.
254. The shape of the head is descrilx-d as cither of " n "  c.r.h. or " u/in c.r.h
In the first case, the head is a tm e ogive, s truck with a radius of “ n ”  calibres with th? centre 

in the plane containing the skoulder.
In the second case, the leig th from shoulder to tip is the same as the leng th of a true  "  n "  c.r .h . 

but the head is struck with a adius of " in "  calibres with  the centre in a plane  below the shojlder.
The modern shell (see Fig. 3) is designed so that the height CD (often referred to as the " ballistic 

length ”) is the governing factor in the  shape of the head, the radius of the curve AED being of secondary 
importance.

Thus, true  3  c.r.h. would mean that arcs of 3 calibres radius are struck with thei r cent res on 
the line AB produced.

3/6 c.r.h . would mean that the length CD was due to  3 cal ibres radius a nd  the curve AFD was ol 
6 calibres radius.

3,'oo c.r.h. would mean that the length  CD was due  to 3 calibres radius and  the head was conical. 
AGD being a  st raig ht line, is considered a curve ot infinite radius.

This system of nomenclature was  adopted  to enable an exact definition of any shaped head to 
lx- given for design purposes.
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255. Prev iou sly , shell were r eferr ed  to  by  the  ca lib re leng th of the main str iki ng  radius. Th is 
was  of use  only when the  he at was a tru e ogive. If the ma in rad ius , how ever, happe ned  U» be str uc k 
from a point  below the line  of shou lde r AB, it migh t be anyth ing up  to  infin ity  for any height  CD 
Thus, quoting  th e main radius  gave  n o in dication of the true  shape of the  head.

Th e sys tem  gives latit ude  in des ign  to  enable  the co ntou r of the shell jui d luze to  be made to  
coincide, since,  hav ing  the  e.i.li, req uir ed , the  length  CD can  be de te rm in ed ; also , the length and 
bre adth of the fuze  being known, th e  c ur se  AIT) can bo eas ily  a dju ste d.

(All lines  an d point s of reference  to  the right of a ■ 
hav ing  thei r com plements  sym metric ally  to  the left of a

Cl)  — Ballistic  Le ng th =  L inches

AB Calibre of She ll =  d inches 
AH

AH - Radius of Cu rve  E =  n  c.r.h .

A J *= „  „ „  1* =  n/m c.r .h 

AD -  (Stra ight line) „  G =  n /»  c.r.h

crt ic il  throug h po int  A to  be conside red as 
ver tica l thr ou gh  po int  B.)

AH -  nd

AK  -  2nd

CK 2ml -

Formula to  determine ballistic  Irnglb.
256. Angles ADK and ACD are  righ t angles and by sim ila r tria ngles :—

_ L  =  2,1(1 -7»
7 ,  _  L

d» d a
I.8  -  n d » -  - 5 - ------ - (4n — 1)

•1 *

Hence L -  ~ In I ~  Ba llis tic  Length  in inches .

Hius  for a 6-inch calibre—
The  len gth CD for 2 c.r. h. =  7.94 inches .

„ ,,  CD 4 c.r .h.  — 11.62
.. CD „ 6 c.r. h. =  14.39 „

Service Nomencla ture.
'257. Shell havin g heads  of more  tha n 2 c.r. h. are iden tifie d by  the let ter s A, B, C or  D afte r the  

Mark of the  shell (fa ra.  312).
For ex am pl e:—

Mark I I I den otes a shell  o f 2  c.r .h.  and under .
„ I I IA „  ov er  2 c.r .h.  and  up to  4 (inch)
„  11 IB  „ „  „  4 c.r .h.  „ „  6  „
.. IH C .. „  „  6 c. r.h ...............8 ..
.. II ID  .. „  8  c.r .h.............. 10 „
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For  shell with  Crtuponnd shape ol head the  procedure adop ted for nomenclature is as  follows :—
N'-w designs of projectiles, if designed to range  the  same as an  existing type,  arc given t he  same 

let ter  as tha t type . If, however, a new type is not designed to  range with any existing Mark its 
Ittllis tic qualities are assessed with a view to  giving it an equivalent or Service c.r .h.

It will he >ccn, therefore. tha t the nominal c.r.h. sometimes differs materially  from the actua l 
c.r.h ., and it is dangerous Io use the  formula without ascerta ining the  true  conditions.

Damaging the Target, etc.
258. Piercing prejectiles  are intended to perfo rate the  side o r deck of a ship and  afte r a certain  

delay to burs t inside, Miidim. fragments sideways and forwards into its vital* In addition, the 
detonation will p rod ux.blast  which will damage light bulkheads and hatches.

In general, assuming uniform detonation , as the "capac ity  " of shell is increased so the size of 
the  fragments become -mailer and  their  velocity higher, while the blast effect gets greate r To 
produce maximum dun age  the capacity  of tin shell should he as gnat  as the piercing requirements 
or the  st reng th and hng th ol the  shell will permi t.

CH XI. SEC TIO N 2—H . E. FIL LING

CHI EF REQUIREMENTS

259. The chief requirements for a satis facto ry high explosive tilling a re :—
(») That  the explosive can be filled in to the  shell in a sufficiently dense form and  in such a «  

manner tha t cavi tation  does not take place and that  tin filling does not "s et  ba ck " 
on acceleration of the shell.

A fairly high density of the  tilling is essential because. firstly, the detonation  is more violent, and 
secondly, if the  filling is  not dense enough to  prevent setting hack on acceleration, prematures may 
occur with a sensitive tilling such as lyddit e. With less sensitive fillings the air gap left between the 
exploder system and the tilling may decrease the  intensity of the detonating  wave and cause loss of 
power in the detonation.

(i'») Th at  lli< exp loder sys tem  is suitable  an d will amp lify  the  de ton ating  wave ini tia ted  
by the  fu ze  sufficiently t o detona te completely' the main filling.

EXPLODERS.

250a. An exploder system is employed to amplify the  impulse given by the  fuze. This impulse 
may be Dctonativc. when provided by a fuze or gaine filled with C.E. , or  Ignitory, when a  flash-giving 
fuze is used,

Exploders for Deton aive Impulses.
26f>. In all defaul ting  systems an impulse of sufficient intensity must Ire im parted to the  main 

charge to insure its complete detonation . A comparative ly in s f ii s i t iv e  tilling such as cast T.N.T. m ay 
be brought occasional}’ to complete detonation  by the  fuze alone, hut some additional impulse is 
usual ly required.

The simple exploder consists of a bag or pellet of high explosive which augments the impulse 
given by the fuze or gaine. Exploders of this type are used when the main filling is one which is 
unlikely to  "  set back "  when the shell is fired

U n- exp lo der m us t re m ain  in  eonhiet w it h  th e f u z e  a* th e  d e to n a ti o n  w av e lo se s pow er  ra p id ly  
in air . Any air  gaps in the system of fuz., exploder anil main tilling .ire detrimental to the efficiency 
of the  shell. To m ainta in contact between the fuze anil the-cxploder t he practice  of compressing the 
exploder was adopted.

Exploders for Igniferous Impulses.
261. Base fuzes are mainly of the detonating  type,  hut some of the igr.iferous type remain for 

use in small lyddite  o t powder filled shell. With the Igniferous type the exploder system is ignited and 
bum s with an increasing degree of violence unt il explosion of main filling occurs. The time required 
to  bring  about explosion is such that tin burs t does not take place un til the target  has been penetra ted.
Willi igniferous fuzes in H .E. filled shell the exploder is normally picric powder.

METHODS OF FILLING.

262. The main tilling explosives for Piercing a id  High Explosive shell are
(i) T.N.T. eithe r " Poured,” “ Block "  or mixed with Beeswax.

(li) Shellitc.
(in) Lyddite.
(»*■> K.P.X /BAV.X. R.D.X./T.N.T.



37
CH. XI—SECTION 3.

T.N .T .-  Poured .
262a Molten T.N.T Grade 1 is poured into shell through the fuze holes (base or nose, os app lic­

able) in three  operations. On solidification the space between the top of the tilling and the  under 
side of the Base  Adapte r or fuze socket is filled in with beeswax composi tion (Kit composition) aga inst 
which the top  of th e paper tube is pressed Io form an effective seal. The shell is then fitted with an 
Exploder  and fuze.

A gauge is used with bise fuzed shell to de termine the number of glazed board discs tob c inserted  
under the exploder : these e isure th at , when the fuze is screwed home, there is sufficient compression on 
lh« Exploder to transmit its impulse satisfactorily  to the Exploder and to  the tilling.

With bas«‘ fuzed and lase  anti nose fuzed shell, a  copper gas check plat e and a gas check cover 
plate and  screwed ring are then fitted.

T.N.T. Block Filling.
263 This method of tilling is used  with certain base fuzed Shell. The blocks are made by pouring 

molten T.N.T. into hard grey paper containers. Two or more blocks are  prepared for each shell 
according to iU  size and tle v are construct!  d to suit the cavity of th e shell. After filling, the  Base 
Adapter  is the n screw’d home. T N.T. adjus ting discs are used to bring the exploder cavity to the 
required dep th,  and the shell is then fitted with its  Exploder and fuze and dosed  in the san e manner  
as with a “ P oured "  T.N.T.

T.N.T.  Beeswax.
264 A m ixture of T.N.T'. and Beeswax is fed in to the shell by a special screw tilling pro cos and 

th e  exploder cav ity is then cut out . Other arrangements  are similar to those  for T.N.T. block and 
poured filling*.

Shcllite and Lyddite.
265 The method of tilling is similar  to tha t for " Poured ” T.N. T.

R.D.XBAV.X.
266. The filling is pressed in place hot. formers being used to sh aj ie  tin- cav itie s for th? fuze  and  

the  Tracer and Ignite r or Igniter.

R.D.X/T.N.T.
266a. Thi s tilling is pressed int o the  shell in a  m anner similar to T.N.T. “ poured." It is scaled 

by a layer of pure T.N.T,  to prevent  interac tion between the li.D .X. and th e fuzing ar rangements.

CH. XI SECTION 3- SP ECJA L FEAT URES 
DRIVING BANDS. 7-7g. I

267 A Driving Band it a ban d or ring of soft rnelal attache d to a p rojec tile near  its  jase.
Its functions arc :—

(»') To rotat e the projectile.
(*») To cen tre tht  p rojecti le in the bore.

(»'«) To prevent jTOpe l̂ajit gas escapin g past the projectile.
As the  projec tile travels down the bore the driving edge-, .if the laiuls exert pressn e un and 

engrave the driving band and the projectile is rota ted
268. To give the maximum steadiness the band should be tilted as  near to the Ixjso ol the 

projectile as possible.
In prac tice  this is lim ted b y :—

(») The tendency for a baud placed too near the base to  cause eddy waves which altcct  
ballistics.

(it) The tendency for a  pressed-on band to tear  off th e metal behind  it owing to th e  force 
of engraving; sufficient metal must be left in rear  of the ban d to give the necessary 
shear strength.

(<») The necessity for the  band being in front  of the stream-lining.
{iv) The necessity with fi xe d Ammunit ion tor  the driving band to be lar  ettougi forward  . 

to allow the projec tile to be firmly secured to the cart ridge case.
Driving ba nd s are usually o f copper or copper alloys. Of these alloys cupro-nickel  i s used where 

a metal sligh tly tougher tlu n copper is required. Bands are made of duct ile material s« that the 
material may be correctly  displaced when the Ixuul i s engraved. The material must  l>e sufficiently 
strong to sta nd  s tress under the highes t pressure in tin  gun and must offer, from round  to round,  a 
uniform resistance to engraving so tha t the ballistics of the gun arc not affected. In addi tion. the 
design must provide for the  displaced metal, otherwise this will be liable to  project  o r fan i rregularly 
from the band, and cause variable resis tance in flight a nd  Consequent inaccuracy .

<£>
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The d riving band is finely atta ched to the projectile,  being forced by a press into a groove round 
the shell. Thin-  are a number of waved ribs a round the groove to  prevent the  band slipping round ti n  
shell ; chisel cu ts  a re made across these ribs to allow the air in the channels between the rib s to 
escape when the driving band Is being pressed on.

269. Driving Bands fall b road ly into  two categories—the " Gas-Chock " and the  " Hum p"
{») 'I he gas-check hand indudes an und ercut lip or second slope near the tear nl In- band, 

which is of a  larger diam eter  than  the remainder  of the band. When the band travels 
forward  and is compressed by  the shot seat ing the lip is forced hard down on the metal 
in rear of it and preven ts the escape of gas.

(»») Hum p bands are similar in shape but have  no gas-check grave.

DOUBLE DRIVING BANDS
270. Higher velocities and pressures in modern guns have necessitated longer bands. These arc 

made in two port ions and are term ed Double Driving bands. The bar.ds arc intended to overcome 
the mechanical difficulties of pressing a very wide single Kind on a shell. Doubb  Driving bin ds  have 
been introduced for shell forB .L. gun s 6-inch, Mark X X II I and S-ineli.

When Separate Ammuiition is loaded the highest part  of the driving band takes against the 
Coned shot Seating of the gun, in some instances for a d istance  of J-inch, and so brings the projecti le 
to rest. No pa rt  of the driving band comes into  contact with the rifling unt il the gun is tired.

With Fixed Ammunition, the driving band is a  fract ion of an  inch clear  of the shot seating of a 
new gun.

PENETRATIVE CAPS.
271. Steel Pene trativ e Caps are  fitted to Armour Piercing and Common Pointed shell.
The cap is fitted over the nose of the projecti le a nd  ts secured firmly t o its  head. Its function is 

to assist the break-up of the hard face of the plate and  ensure th at  the  head of the  shell is not shatte red.
Shell fit ted  with penetrative caps are referred to as  "  capped "  and the letter " C ’’ is added  to 

their nomenclature, c.g., A.P.C., C.P.C.
Caps for A.P.C. shell arc of hard steel and are inlended lo pulverise live hard face of the plate .
Caps for C.P.C. shell are of ver y soft steel and the y support the poin t of the shell on impact.

BALLISTIC CAPS. Plate S
272. Ballisti c Caps are hollow thin  steel domes, eith er ogival or conical, fitted t o -

(») Piercing shell to increase their c.r.h. and so decrease the air resistance.
(if) Practice projectiles fitte d with tin- "  K “  device.

(irij Practice  projectiles fitt ed with the " A.K." device.
Ballistic caps are screwed and notched to the  hearts of the shell o r their pene trative caps, an d may 

be t run cated or  perforated lor use with the "  K "  o r "  A.K." device.
Their ligh t weight enables a long head to he used without adversely affecting the balance of the 

projectile and so the disadvantage- of lengthening the actu.nl head of the projectile to give a. large 
c.r.h. is minimised.

Projectiles  fitted with ballistic caps  mus t be handled with special care  to avoid distor tion or 
loosening of the relatively weak cap.

" K ” AND " A.K." DEVICES
273. The "  K " or " A.K.” devices  arc  fitted to cert ain types  of p iercing shell and practice  pro ­

jectiles so t ha t the firing ship may identify the (all o f it s own shot by the colour  of the splashes. The 
outfit for a  s hip are all of the same colour.

•* K ”  Device. Ftof r 8.
274. This  device consists of a ballistic cap which has

(«) A suitable w’ight of coloured dyestuff. The colours supplied  arc red, yellow, green 
and white. White is an empty head without a tilling.

{»') A " K " adapter and a conta iner with a  C.E. pellet.
<«•'»> A percussion D.A. fuze No. 241 or No. 248.

The fuze functions on impact with  the water, the device is exploded and the dyestuff colours the
water.

275. The “ K “ device is fitted to
(i| 14-inch, 15-inch and IB-inch A.P.C; shell.

(•«) 8-inch S.A.P.C. shell.
(in) 6-inch C.P.B.C. Heavy shell.
(if) 14-inch, 15-ire:h an d IB-inch Practice  projectiles.
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“ A.K . Device. Plate 9.

276. The ba llist ic  cop of ibis device is in  two par ts, the forward pan being a removab le cap. 
Coloured dyes tuff is inserted in the ba llis tic  cap. Th< removable cap has po rts  or  apertuns an d is 
covered with  a brass cap. Tht f ixed part of the ba llis tic  cap has po rts which ire  fit ted wi th brass plugs. 
On the  fa ll of  shot in the water action is in itiated  by  the  water entering the  front por ts and forc ing 
the dyestu ff through the  real p brts The effect is s im ila r to  that  of the "  K "  device.

277. The "  A .K ."  devie r is fi tted  to :—
(»') 1.5 inch to 5.25-inch S A I’ , w ith  ba llis tic  caps.

(«’») 8- iiich  and below P ractice  projectiles.

Filling  Dyestuff  or Changing Colour on Board.
278 " K " and " A.K?  shell and Practice uro jectiles  w ill  normally be issued to ships in a 

cond ition for fir ing,  but in case i t  is necessary to fi ll dyes tuf f or change colour on board.  the following  
is tin  procedure
. (t) '* A' ”  ifew e.

(a) Slack back fixing screw securing adaplei or plug reprcsvtiling adapter.
(t») Unscrew adapter  o r plug representing  adapter.
(c) Ext ract  bags of dyestuff.
(</> Insert the requisite hags of d yrstuf l, tie d together in line, caking care tha t sufficient  

space is left in the cap ca vi ty  for  the lower pa rt of the adapter  when inserted.
;«•) Replace adapter, using  Mark VI lin in g to make an air tig ht jo in t between adapter 

and adapter seating on the end o f the ba llis tic  Cap.
(/ ) l ighten fixing screw and cover hole w ith  Mark VI luting.

(«) “  .1.K ."  device
(a) Unscrew the front  po rtion  o f the ba llist ic  cap.
(5) Ex tra ct  tin bags of dyestuff.
( 0  Inse rt new bags as required.
fi /i  Replace the fro nt  portion of the ba llis tic  cap, using Mark VI lu tin g on the threads.

H ie  fo llowing  notes are far the guidance of  officers in  charge o f the wo rk o f ins. rt ing or (hanging 
the dye.

(a} Enq uiries indicate; that  the dyes used io this coun try  arc non-toxic, la e y  are, 
however, in the form of  a very fine dust and the inh aling  of  any dust for  long 
periods is nju riou s.

(b) The bags are treated to render the m impervious  to the dye, nevertheless, some 
escape must be expected. Th< posit ion  selected for  the wo rk should, there fore,  be 
such that  the d rau ght moves f rom  the ope rato r to  the shell and not vjoe versa.

(c) Any  ra ting who wishes to  wear a face mask should a pp ly fo r one to the Sick Bay. 
The wearing o f such a mask is not  gene rally necessary.

(rf) The dye wdl sta in the skin and the stain cannot  be removed in a single washing, 
bu t w ill  cocue out gra dually  in  the course of iwo or three days.

Note.—A small qu antit y of a pa tent s tain  remover is issued by armament depots 
when issuiig  u new colour. Inst ruct ions  art; on the tin , it can be used for removing 
stains on the sk in on termin atio n of the work.

(c) Woollen cloth ing w ill  be permanen tly  sta imd.  but the stains on cot ton  clo thing  
can be washed ou t.

( /)  The men should wear overalls  tied a t the wrists .
(g-) An y rat ing  suffe ring  from or prone to  an affection of  the skin should not be em­

ployed inserting  o r changing the dye An y rat ing  who develops skin ir ri ta tio n 
while so employed should Ik- imme dia tely wi thdraw n from the work .

BASE ADAPTER S
279. The rea r end of the  Cavi ty o f base fuzed shell is dosed wi th a plug known as a base adapter. 

The adapte r is  screwed in to  t b  shell and the base fuze is screwed int o the adapter. The ba~; adapter 
is screwed in to  the  shell an tic loc kw ise  to prevent it s  being unscrewed by  the  rotation  of the shcIL 
The threads are coated wi th  R.D. cement (except in block filled  shell) to  render  them gastight  and 
wa tertigh t . in most shell a copper washer is fit ted under th« flange of th e adapter for  the samo 
purpose. In  block filled shell the base adapte r threads :t i matod w itl i li lt in g  In facil ita te unscrewing 
the base ad apter  if  it is necessary to  remove the  fil lin g (" Poured "  filled shel l can on ly lie emptied 
by bo ilin g out).

The or ig inal  objec t of  the base adapter  was to assist manufacture of shell and facil ita te the 
insertion  o f the. conta iner and the fil lin g In cer tain  Conditions it  wm, found th at on plate per fora tion  
by  Piercing shell there was dis tortion  of ti n  shell bas<. base adapter.  fuze and exploder  system. For 

.example , when a Piercing shell perforates armour  plate  obl iquely  the shell tends to  straighten out.  
and in  doin g so its  rear part wing s rou nd, strikes the li p  of the hole in the pla te and the shell base, 
base adapter  and fuze may  be broken  oi l, even in less -severe conditions  the  fuze may  Ik- damaged.
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< To provide for these possibilities the old solid plug  type of base ada pter  has been superseded by
the Relieved Base Adap ter in Piercing Shell 8-inch to IS inch.

t 280. In the lladuekl Relieved Base Adapter  (PJafe 8) the threads of tin: adapter are some
distance in adva nce of the  actual shell base. Th< inner ring is fitted behind the ada pte r -.o support 
the walls aga inst  the pressure of engraving the driving band. When a  shell with this type  of ada pte r 
perfora tes a plat e the wall-, in rear  o f the adapt* i tlir ads may be forced in . drawn tn the re ar o r even 
wrenched off with out affecting the actum of the fuze.

Then  is an other type of relieved base, similar in principle to the Hadfield design, whose walls 
are supported against the engraving pres sure  by a pla te across the base in stead of by the nner ring.

t  Either design may lx- encountered in 8-inch S.A.P.C. shell.

CH XI. SECTION I PIERCING  SHELI
GENERAL REMARKS.

281 Piercing shell are designed to perforate thick armour at battle ranges and. after perforation 
and a certain  delay, tn burst ellectivi  lv sending fragments sideways and forwards into  the vita ls of 
the targe t. The shell have thick heads and walls and  so  produce large fragm ents and  a g<x>d forward 
effect. Their capacity  is small

Piercing she ll a re base fused. They are  fitted with a  de tonative exploder system ; an igtiiferous 
exploder system may be  fitted in some shell of early types.

A copper gas check pk te fits over  the fuze and is  held in position l»y a steel Cover plate, or a 
No. 8 or No. 9  tra cer secured by a screwed ring. Lat er Marks of large base fuzed shell are i tt ed  with 
a guide ring to ensure th at the cover plate or trac er doe s not turn when tightening  up the screwed ring.

Where an  Optional Delay l-'uzc is used its “ se ttin g " device is  con tained  m the base cover plate 
of the  shell or in the No. 8 tracer (if fitted). The types of se tting device an d their method ol op. rat ing 
are set out in para . 382

t  Armour-Piercing Capped (A.P.C.) Shell. Plate 8.

282. A.P.C. shell arc of forged steel hardened (treated) to withstand the shock of impact and the
» various stres ses imposed when perfo rating  armour, especially at  oblique angles. Shell an  designed

to perforate  thick armour and, aft er  a certain  delay , to burs t effectively; every consideration is 
subordinate  to  this end. K »tl» a Pen. tra tive  Cap and a Ballistic Cap are fatted. The Penet rative  Cap 
is sweated to the head of the shell and is addi tional ly secured by its  sk irt,  being pressed into notches

1 formed nn the  ogival portion. Capacity* is small so as to provide strength for penetration.
The cavity for th e main filling is lined with an aluminium container. A cavity  is lef t u the  rear 

end of the tilling into whici one or  more adjus ting discs and the Exploder are lilted . tin Exp lode r
I is under  slight compression when the fuze is screwed in.

283. \.P .C.  >hell are supplied for 14-irich. 15-inch and 16-ittch guns.
They are filled with Shellite except the earlier marks of 16-inrh which arc filled T.N.T. blocks. 

The capacity  i s about 2A p-r cent
The Exploder filling for a Shel lite main filling is P icric acid ; for a T.N.T.  main filling it is T.N.T. 

or «• E.
Large base percussion fuzes No-. 158. I58A or 159. are  used. The fuze is screwed into the  Base 

Ad ap ter  and  p ressed  close ig ains t th e Explo der  pellet to  ensure that lire  impu lse is tra ns mitt ed  to 
the main tilling.

Semi-Armour-Piercing Capped (S-A.P.C.) Shell. Pla te 8.
284. S.A.P.C. shell arc for use against lightly armoured ships. The y are  similar in design to 

A.P.C. shell, but their arin otr  piercing properties are  rela tively  inferior because of their greater cap aci ty.
S.A.P.C. shell are supplied for 8-inch guns.
The filling is cither Shcllite with a Picric acid exploder or T.N.T.,i'B.W.X. with a T.N.T. or C.E. 

exploder. In earlier mark* the filling is T.N.T. " blocks "  with a T.N.T. exploder. The rapaci tyds 
about 5 per cent.

z Large bas e percussion luxes, Nos. 345 or 346, an; used. If used with Tracer, a  No. 8 Traa-r is fitted.

I Semi-Armour-Piercing (8.A.P.) Shell. Plate 9.
285. S.A.P. shell are cither u ncapped (monobloc) or fitted with a ballis tic cap.
S.A.P. slid l are supplied with Separate or Fixed ammunition for 1’2-pdr. 12-cwt.; 4-i ltdt; 

4.5-inch ; 4.7 -inch ; 5.25-inch guns.
The filling is T.N.T. “ pou red ” with a C.E. exp lod er;  older types  of filled Lyddite .-.liell art- 

still in the Service. The capacity is about. 4 per  cent.
• T.N.T. filled shell are fitted with medium base fuzes Nos. 500 or 501. Lyddite filled shell are*

fitted  wi th fuzes Nos. 121* Special or 500. If used with tracer , a No. 9 T racer is fitted.
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Common Poin ted Capped {C.P.C.) Shell.

286. Certain C P.< shell are used against  u narmoured ships an d light targets.  The cap is :>f soft 
mild steel and although this contributes to the perfora ting properties, the shell can only be relied 
upon to perfora te thin  armour and  remain intac t. Designed originally for powder  filling, S0R1! shell 
have been converted to lake T.N.T " poured."  The method of filling and exp loder  system are similar 
to those of A.P.C. shell.

C.P.C. shell a re supplied for 6-inch and 15-inch guns. The capacity is about 7 per cent.
Large base percussion fuzes, Nos. 158, 159. 345. 346 or  480. are used according to calibre. This  

type of shell is obsolescent.

Common Poin ted Balli stic Capped (C.P.B.C.) Shell. Plate 9.
287. C.P.B.C. shell are at presen t supplied for 6-inch and 14-inch guns;  they  are semi-armour 

piercing shell fitt ed with ballistic caps .
The filling is T.N.T. or T.N.T./B.W.X.. dependent on the degree of insnnsitiveness req uin t when 

attacking armour  ; some older types a re Shellite filled. The method of tilling an d the exploder system 
arc similar to those of A.P.C. shell. The capacity is from -1 to 6 per cent.

Large base percussion fuzes. No. 479 or 480. are used. If used wi th Tracer a No. 8 Tracer  is fitted.

Common Poin ted (C.P.) Shell.
288. C.P. shell are of cast or  forged steel, unburdened. They were designed for 2-pdr. to 6-inch 

guns and are powder  filksL C.P. shell a re obsolescent.
The fuzes used are Hotchkiss. Nos. 12 or 15. according to calibre.-

CH.  XI. SECTION 5—HIGH EXPLOSIVE (H. E.) SHELL. PZa/c 10. 

GENERAL REMARKS,
289. ILE . shell have a roach higher capac ity than  Piercing Shell and are designed to cause 

damage by the force of thei r hi rst  o r by fragmentation. Th e maximum efficiency of a High Explosive 
shell is obtained only by its complete- detonation. The degree of detonation or of explosion na v be 
judged by the appe arance of the burst  and the colour of smoke produced. (Para. 71.)

High Explosive  shell are d  forged steel with  walls and base in one piece. The material and the 
thickness of the walls have an impor tant hearing on the efficiency of t he shell. To obtain maximum 
capacity consistent with adequate strength the walls are  tapered , becoming thicker  towards the 
base. A shallow recess is bond out o f the Ixise and a steel Base Plate is screwed or caulked in to 
guard  against th e possibility .;{ undetected  flaws th rough which gases from the charge might escape 
on tiring and  ignite  the main filling. The base pla te is forged hi that the grain  goes across the plate  
and not through it . its diameter is approximately  three-quarters of the calibre of the shell High 
Explosive shell designed to take a n inte rnal  No. 2 Tracer  have a thicker  base  and a slightly  reduced 
capac ity

The inter ior of the shell i- copal varnished, to give a smooth surface and prevent corrosion of 
the steel by the tilling.

The approved main filling for H.E.  Shell of all calibres is R.D.X./T .N.T.  Formerly the main 
fillings were T.N.T. or Lvdiiitr. R.D .X.'B .W.X. is appro ved for Q.F. 2-pdr. and 40 mm. (Bofors) 
ILL Shell. (Plate II.)

The Exploder  system may be eith er Detonative or Iguiferous, according to the tilling and the 
fuze employed.

The fuze and exploder container a re  screwed in to the nose of the  shell Some shell may be fitted  
with a nose bush. Exploder containers are  used with shell 8-inch and above.

290. The majority  of Q.F. High Angle shell are supplied plugged and fuzes are fitted  on board. 
Shell taking  Fuze No. 211 are supplied fuzed.

In High Angle H.E. shell a smoke hox may be fitt ed below the exploder so t ha t the burst may  
be more easily observed (j>ara. 99). As a result of tr ials it is considered that  the  presence of a smoke 
box is unnecessary in medium cal ibred H.E. shell, and they ate  being omitte d from future  supplies 
in order to obtain  some increase in letha l effect.

All ILE.  shell are nose fused with the  exception ol certa in Marks of 15-inch which are base anti 
nose fuzed (B .N.F.), The s -leered fuze depends on the calibre of the shell and  the service for which 
it is required ; gaincs  arc also fitted where necessary. <$. 2

In the event of 15-iuch BN.E. shell being used  against targets which the common pointed shell 
• were designed to attack, a special ste el nose plug is supplied to replace Fuze  380. B.N.F. shell are 

lilted with a copper gas check plate which is held in place  by a base cover p late and  screwed ring, j
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CH. XI . SECTION 6 OTHER  PROJECTILES
Star Shell. Pfofe 12.

291. The function of Star Shell is to  i llumina te a parti cular area or a  definite target.
The fo ile d steel shnll is of the  Base Ejec tion typ e and contains a parachute with an illuminating 

sta r atta ched. The shell walls arc  made to have the minimum st rength  consistent with their ab ilit y to 
withs tand the  pressure set up on discharge; this is to allow the maximum accommodation for the 
para chu te and star . For Star Shell charges see {para. 171).

292. St ar  shell of thC base e jection type  a re supplied  for all guns 12-pdr. 12-cwt. t o  5.2S-inch.
Fuze No. 198 is used with shell 4-inch and below Fuzes Nos. 206. 207 and 215 are used  with

shell 4,5-inch and above with cert ain exceptions. Fu ture policy is to use No. 215 only, however.

A c t io n .

2 9 3  T h e  fu n c t io n in g  >f t h e  f u z e  ig n it e s  the powder  burster.  The resul ting explosion ignites the 
priming composition of the sta r, frac tures the shearing pins and ejects th e burning s tar  an<l parachute 
from the base of the shel. The parachute opens ou t, rights itself, and allows the burning sta r to 
fall gently,  open end downwards.

294. Th e use of Star Shell is limited to certain minimum ranges ; below- these ranges, the  str ain 
imposed on the parachute  by tin- high remaining veloc ity may cause fractu re of its shrouds.

There  are  two types  of parachute, the original type and a much stron ger type  recently  intro­
duced. Shell fitted  with the original type arc marked with a red s tar on a white disc. Shell containing 
the stronger type  are marked w ith a green sta r on a white disc.

The following tab le shows, fur each calibre and for each of t he types of parachute , t h ’ minimum 
range for cor rec t functioning with the present starshell charges. If  fuzes are set to burst at shorter  
ranges, parach ute  failures are likely to occur.

The heights a t which the shell  should be set to burst  are  shown in th e last  column. These heights 
are selected t o give the best illumination of the targe t consistent with th e minimum dazzling of directo r 
crews, and are  intended U cause the  st ar  to cease to burn when it has fallen to abou t 2fW feet  from 
the water. They d iffer in detail front the standa rd ” 2.000 feet height of burst " for which most  ships 
have, calculat ed the ranges to se t on the range dials of the starshell gutis and some revision of the 
"  ranges to se t ”  will be necessary.

EQUIPM ENT

MINIMUM
OLD  TY PE

PARACHUTE  
(R ED  s t a r )

DISTAN CE S
NEW  TYP E
PAKA CHCTR 

(GR EEN STAR)

HEIG HT AT
W-HI lt  BURST 

SHOULD OCCUR

Yards Yards Fee t
Q.F., 5.25-in., Mark I ............... 6.200 2,600 2.200
Q.F., 4.7-in., Mark XI ............. • • 4,200 1,100 2.200
B.I... 4.7-in.. Marks I-  and 11 i

Q.F.. 4.7-in.. Marks IX  and X ll  / ............... 1,800 I. <100 2,200
Q.F., 4.7-in., Mark VIII 1.800 1,000 2,200
Q.F.. 4.5-in., Marks 1. Il l md  IV ... ... 3,200 1,000 1,700
Q.F.,  4-in., Mark XIX ............. ••• 1,000 1.000 1.700
Q.F.. 4-in.. Mark XVI ............. 1,700 1.000 1,700
Q.F., 4-in., Marks IV, V asd XII . 1,000 __ 1,700
Q.F., 3-in., 20-cwt................................ .. . ... 1,000 — 1,200
Q.F., 12-pdr.......................................... ... 1,000 — 1.200

j 295. The approximate times of burning are

3 - inch 20-cwt................... ...  ............... About 20 seconds.
4- inch .....................................  , . About 25 seconds.
4.5-inch ..  ... ..............  ............... About 25 seconds.•
4.7-inch ............................................................  .. About 25 seconds.
5.25-incli ... ............................................... About  30 seconds.

Care m ust be taken to preven t disto rtion  to the shell base and t he shell must not be allowed to 
fall on its base.  The access of water  to  the base should also be avoided.
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Star Shell, 2-pd r.

296. This is a nose ejection Star Shell It has an H.E. Shell body tilled with a St ar  ins tead of 
high explosive. A dummy fuze is retained by weakened studs .A No 1 or No. 3 Ignite r is fitted  
and  a burster  pellet is superimposed.

297. Ihe Igni ter actuat.-s th e burster  pelle t. The resulting explosion ignite-, a nd ejects the  S tar 
through the no se ‘of the shill. There is no parachute. With No. 1 Ign iter  the star  is elected at 
3,000 yards. With a No. 3 Igniter the range is 5.00(1 yards.  The time of burning of the -t ar  i- 
abou t 4 seconds.

Smoke Shell, B.E.,  with a Time Fuze. Plate 12.
298. The function o f th.se shell is to crea te an offensive o r defensive .smoke screen. The shell 

is of the base ejec tion type. The base is closed by a base  plug which is e ither screwed in or secured 
by shearing pin s These .dell are now obsolescent.

The shell a rc  in supply for Q .F  guns 4-inch, I 5 inch, 4.7-inch and 5.25-inch
Time fitw No. 198 is used. 

zlr/fbM.
299. The functioning  of the fuze ignites the ejection charge. The re sulting explosion ignites tin 

containers, blows off th e bate plug and ejects the containers from the shell The containers fall to 
the ground and emit smoke, lor about  two minutes.

A fuze leng th setting should be used which will ensure tha t all shell bur st and  eject thei r con­
tainers in the air . 1 h. most su itab le height of ejection is 2“ 30' above the line of sight. Containers 
ejected from a shell at  this height follow the traj ecto ry of the shell bod y in their flight. With a 
trajectory  that gives a lower%angle o f descent the containers tend to bounce. If a  li.E. Snr>k<- shell 
bursts  and ejec ts on graze there is a  possibility of the contain ers being buried  and not emitting smoke. 

Smoke Shell with  a D.A. Fuze
299a. Shell to indicate the position of burst in bombardment  are being designed. They will 

give a large and  clearly visible burst  of low pers istence and wall be fired with a full charge. Ranging 
and accuracy will lx- the sa ne  as  the H.E Shell with which they  are to lx- fired.

Shrapnel Shell. Plate 12.
300. This .shell has a forged steel body, lead a ntim ony bullets embedded in resin, n centra l tube 

and a powder burs ter.
Time fuzes Nos, 93, 80, 400, 401 or 402 are used.
Tlic shell walls arc made to the minimum strength consistent with the ir abil ity to withs tand the 

pressure set up on discharge so as to  allow the maximum accommodation for the bullets which are 
kept in place by  res in;  the resin also provides more smoke for observation purposes. A powder  
burster in a tin cup fits in to a recess in the bast' of t he  shell and is connected by a central tub e to 
the fuze socket. The cup is iaten ded to confine the pow der which might exp lode on shock of discharge 
if i t were loosi and also be liable to  get nipped between the disc an d the shoulder.

Above the cup a steel disc res ts on an annular shoulder formed in the interior  of the shel l to 
protect  the cup from damage when the  bullets set back on the shock of discharge . The cen nil tube 
screws into the disc and one end fits into  the mouth of the cup.

Action.
301. The explosion of the bursting charge blows oft the head of the shell (which is only lightly 

attache d to the  body) and ejects t he bullets. The veloci ty of these is chiefly due to tlw remaining 
velocity  of the shell. The explosion sweeps the bulle ts, the bead of the shell and the fu « clear  of 
the hody, and the  bullets are spread out forwards in the form of a cone,

Targ et Smoke Shell,
302. This shell is made of steel an d has a filling of phosphorus . It is fitte d with  a container having 

an exploder, a time fuze and gaine or a No. 211 fuze. On b ursting, a white smoke cloud is formed 
in th e sky and provides a target for anti-a ircra ft practice or assists in finding the direction and velocity 
of the wind. The shell are filled through a tapered hole  in the shell wall which is closed by driving 
in a tapered steel plug. Tin exploder consists of a T.N.T.  pellet in a steel container fitted under a 
nose fuze and  gaine.

Target Smoke Shell a re in sup ply  for Q E. guns, 3-inch 20-cwt.. 4-inch. 4.5-inch. 4.7-inch and 
5.25-inch.

Tin fuzes Nos. 19S. 20K 2117 and 401 arc used with a No, 8. 9 or 10 gaine. except 3-inch 20-cwt. 
guns using the I2A lbs shell which fit a fuzz- No. 185 with a No. 2 gaine. The No. 211 fine is also 
used.

Chemical Shell.
303. B.I.. and  Q.E. Chemical Shell are descrilred in the Addendum in this  Handlwiok.
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Practice Projectiles.

304 Practice Projectiles are m ade  of iron or steel and may be solid or  hollow. Sendee projectiles 
which have been condemned nay be converted and used as Practice  ; they  are  emptied and b rought 
up to weight by filling with inert ma tte r of the same de nsity as the original tilling and plugged. Some 
Practice  projectiles  are supplied a t “ loading teachers " and should no t be used for any  other purpose.

High Angle  Pra ctic e Projectile? arc supplie d for gu ns  8-m ch and  below. They ma y be con ver ted  
1I.E. shell, but shell manufactured as a separate store with out a base plate and employing a  modified 
design of cavity are preferable. Ph- tilling consists of powder anil smoke pellets. The rear of the 
Cavity in.iv be tilt  d vnth a wooden block. Projectiles use the same time ("/<•- as th e comspou ding  
H.E. Service shell A number of tin- fuze hole threads are cut away so t ha t when the shell tilling is 
ignited  th e fuze may blow out easily, thus  enabling  th>* main shell body to continue forward utbrexken. 
The puff of smoke indicates the position of burst .

Target Ship Practice Projectile .

305. Target Ship Practice Projectiles are designed to break up immediately on impact ami  to 
cause the minimum amount cf damage They are- of steel and an- hollow. For convenience io man u­
facture the nose may 1*? closed with a conical shaped p lug. The walls are weakened consistent with 
their abili ty to withstand tit? pressure set up on discharge and to assist breaking up on impact. 
Projectiles are not to  be fired if any  att em pt lias been made to ejec t them  from a gun or if they 
appear to have been  damaged by rough  usage. The projectiles may btt supplied  for B.L . S-irirh iguns 
for firing pract ice at Target Ships.

Proof Pro jectiles  or Shot.

•*66. Proof Project iles or Shot are made of steel an d have the same weight as the con es winding 
service shell. They are usually solid, but they may be hollowed out and the ir length increased to 
achieve steadiness. They are tl.u nosed and cylindrical so as not to penetra te too far into t ie b ut t. 
Proof Projectiles  or Shot are used at  gun trial s and at Che but ts for testing guns and for the de ter ­
mination of charge  weights.

Paper Shot.

306a . These  are used to te st the  m ountings of guns, which canno t, owing to thei r tjosition, fire 
sendee pro jectiles. The shell and charge are designed to cause th e same amount of recoil as  c service 
projectile and to  break up on ejection .

Drill Shell.
307. Drill Shell are supplied for loading practice and as a rule represent H.E. shell, lhe y are 

sometimes fitt ed with a nose bush having a 2-inch fuze hole and are issued plugged.
B.L. 3-inch Drill Shell are made of wood with a brass now, haw fittings and a strengthening  

bolt  through the centre,  an d ire much l ighter th an the Sendee shell
B.L. 6-inch Drill Shell are made of wood anti filled with lead ; they have a brass nose. base 

fittings anti a  str engthenin g holt through the centre.  They are approximately the same weight a s the 
Service shell. The Q.F. 4.7-nch Sepa rate  Ammunition Drill shell are designed on similar lines.

A type  of Drill Shell has been introduced for some new equipments which is made of cast iron ; 
it is of the same weight as its corresponding Service shell and has the contour  of an II.E. shell with a 
Time fuze. The nos. is shaped to  clear th e operation of the  teeth of a fuz '-w itin g machine ; the shell 
is supplied for loading  and fize-setting drill.

fhe  3 .7-iilch Howitzer drill shell is a  s teel canvas covered drill shell
Drill shell for pusher busts  arc supplied for B.I.. guns 6-inch and  8 -inch. They  are made of 

iron or are  Prac tice projectiles specially supplied for the purpose ; they  are  approximately thr  weight 
of the Service shel l. Drill shell for pusher hoists arc also supplied  for Q.F. gun s 4-iuch and 4.7-inch.

308. Drill cartridges  for Q.F. F ixed ammunition are supplied for loading drill. They an- approxi­
mately the same weight and have the  same outside dimensions as the Service shell. They are made 
of wood, have brass ends, and may also have brass ban ds; u strengthening  bolt passes th rough  the 
centre. The nose end of 3-inch and above has a 2-inch fuze hole to take  a time fuze for practice 
setting.

Drill cartridges  for Q.F. ?ixed  ammunit ion for special use in pusher hoists  consist of an empty  
Q.F. cartridge case wjth ii steel shell. A stri.ngtlleliillg bolt passes th rough the centre of the case, one 
end screws into the  base of the projectile and the  other in to  the base of the case.

Dum my Shell.

300. Dummy shell are supplied for B.I.. guns 15-inch and  16-inrh for loading practici. They  
arc made ol wood, have a lead or cas t iron core and are covered with raw h ide.  They weigh 340 lbs.

!•:
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<
CH. XI SECTION 7—MARKINGS ON PROJECT ILES . Plates 13 uwrf 14.

310. Projectiles arc Marked, i.e.. Stamped, Coloured and Stencilled, a s a  means of identification. 
Projectile* 2-pdr. and above are at present marked in the  following m an ne r:- -

(»} The Manufacturer of the emp ty shell places on it certa in STAMPINGS, and  in some 
cases paint s the shell the  appropriate body colour.

(it) The filling contractor  is usually ic sponsible for :—
(<») Painting  the  shell with the  appropriate colour, except where this has already

'teen done.
(i>) Painting  the coloured kinds,  and 
(c) The stencilling.

n»»? co lo u ri n g  and s te n c il lin g  are  k e p t u p  t o  d a te  b y  th e  Arm am en t Dep ot s as th e pr oj ec til es  
pass through  thei r hands from time to time.

311. Markings may be divided in to :—

(1) Stampings.
(2) Colouring and Stencilling.

STAMPINGS
312. These refer to the  empty shell. The type  of shell or filling is sometimes shown by stamping 

so th at in th e event ol the pain ting becoming obliterate d the shell can be identified.
The positions of the stampings are :—

(?) Projectiles used for F ixed Ammunition on the body  above the driving band.
(i?) Other  projectiles, on the  base.

The following stampings will be found :—
(») Calibre and mark niuner.il of shell, (llow.  if applicable.)

(f t)  Manufacturer’s ini tials a nd lot number.
(*7t) Date of completion of manufacture.
{»!') H. er L. denotes heavy or light shell, where applicable.
(r) C.S., B.S., or  F.S. denotes cast steel, bar  steel or forged steel (for shell), 

(ef) C.I. denotes cas t iron (for Practice projectiles).
(rfi) P denotes P ractice.

A.P.C.—Armour-Piercing capp rd.
S A.P.C. -Semi-armour-Picrcing capped.
C.P.B.C.—Common pointed ballistic  capped.
C.P.C.—Common pointed capped.
S.A.P.—Semi-armour-piercing.
S.M K -  Target  smoke shell.
SMK. B.E.—Smoke shell with base ejection.
CHEM. -Chemical shell.
( HEM. B.K.—Chemical shell with base ejection, 

(n n)  After mark  of shell
A denotes over 2 c.r.h. and up to 4 (inch)
B •< •• "I c.r.h . ,, ,, ,, 6 .
C ,. 6 c.r.h. .. „ „ 8 „
D „ „ 8 c.r.h................. 10

See also para . 2S7.

(« ) Q alter the mark of shell denotes shell specially made to stand the  pressure  of the 
6-incli, Mark XII gun. Shell for late r high pressure  guns, 6-inch, Marks XX II and 
XX III  do not have this  letter .

(.v) N.T. or T . denotes shell is fi tted for tracer.

COLOURING AND STENCILLING.
313. Projectiles ill supply arc pain ted and stencilled as applicab le to  eith er of the methods 

illustrated in Plate 14 where, for convenience, they  are referred to as the  " Old ’’ method and the 
" Present " method.

Future  policy is for a universal system of Markings for the Services. This  standard ised method 
i-. being determined by th e  In te r-S erv ic e  A m m u n it io n  nn d A m m u nit io n  P ack age  M ar kin g C o m m it te e  
and will be published in due course in a special pamphlet,  H K. 1202.
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COLOURING.
The Bodies.

CI I. X I SECTION 7.

314 The Bo die s of proj ecti les arc  painted before they  are tilled, as follows
Dul l or  I f .E. Yellow ...  . Shell tilled  or su itable  for filling  with high explosive

{which docs  not  include gunpow der) .
6>«k ......................................Smoke Shell B.E.
Grey
Dili I Yellow , top half ; 1 
Black, bottom half.
Black ...............

Chemical Shell.

Smoke Shell.

All othe r proj ecti les,  inc lud ing  thos e filled or su itable  
for fillin g with  gunpowder.

.\<?te —Tw o sha des  of yellow ar e employed  in shell pa intin g :
Dull Yellow ...........................  Denotes shell filled ILE.
Bright or " Practice'' Yeiknt? ...  Den otes  t hat  the shell is for prac tic e purposes.

Point s and Caps.
315. These are pa int ed  the sam e colour  a s t ie  lxul y excep t

Shrap nel shell ...........................  Red.
Shell filled Sh ell itc ........................... Green.
Shoulder s of  targe t Sm oke Slu II . Dull (H .E .) Yellow.

Bands round th e Body of the Proj ecti le.
316. Note.— Ly ddite  filled she ll have only  

Red round head or shoulder 
Red  above the Driving Ba nd  
If 'kite  above Red filling band

White {-inch wide ott the body
Whi le i-in ch w id e ...............
Green or Green and Hlaeik on the

body or s ho ul de r...........................

Two  Green with Practice Yellow 
between.

Practice Yellow ... ..............
Tw o pract ice Yellou
Blue  .. . ... .. . ...
Blue  feith T .N .T . stencilled Mo w

bund
Blach zig-zag ... ..............
Black ......................... .
White zig-zag broker in  three places

with A R  xiencillid in the  gaps.
" RO PE " below the  A R  denotes 
the type  of filli ng

the r ed  filling  band .
Shell filled with  explosive.
Shell fi tte d with live trac er.
S.A.P. or  S.A.P.C. shell. A W .- E a r ly  S AP . shell 

have  no  White band.
Cen tre of grav ity  for 15-inch s hi II.
Posi tion for  grab or. 16-inch shel l.
Shell filled T.N .T.  or Head  tilled T.N .T. If a fractio n 

such a s  93 7 is shown above the green >and, it 
deno tes  T.N .T Beeswax : some shell  ma y also 
have  BW X stencilled in line  with the fraction.

H. E.  spcc inl bom bar dment  Pra ctic e. T.N .T. filling.<
Pract ice Projectiles and Ta rge t Smoke Shell.
Target s hip  practice.
Shel l f illed R. D.X .B .W .X .
Shell filled R.D  X T N.T.

Radar.
H.E. Drill  shell.
A.R. shel l.

Shell Bases.
317. These  ar e painted the sam e colou r a s the body. Fixed ammu nit ion  shell, tilled lyddib  . have  

the por tion  of th«? shell below the dr iv ing  ba nd  and the  ba se  spec ially cleansed a nd  final ly pa inted green
The  colour  of the Gasche:!: Cover Plate or Disc Tracer of bas e fuzed she ll and th e& m ir d  Hing, 

which su rro unds  the cov er plate , deno te the fuze fit ted  : -

SCR EW ED RIS C GASCHECK COVER PLATE OR
DISC  TRACER

DENOTE S

Red .. . Red .................................................... Fuzes  w ith ou t delay action
White ... .. . «-• Red .................................................... Fuze Nos. 158 A. 159
Whit e ... Red with  green b a r ............................ • 1 •» 158
Yellow R e d .................................................... »» • • 345A. 316
Y e lk n v  .. • •• ... Kei with green bar  ... I I  .. 345
Blue .. . Red .................................................... tt II 479.  49 i
Blue .. . . . .  .. . Red with  green b a r ............................ • • • ! 479
Red .. . • •• Red w ith green b a r ............................ • • •• 500,  501
Red Rod with Yellow ba r • « (l 502
Red ............... Red w ith W hi te  b ar ............... I t  •« 551
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STENCILLING. Plate 14.

318. The following general stencilling will I>e found where applicable on the  cap,  shoulder, body 
or baso (during bortilitiec certain relaxa tions arc  al lowed ) :—

(»') Calibre, with How, if applicable (not on 6-pdr. and below).
(»«) K or AK and colour of dye.

(mi) H or L or Weight, e.g.. 35  lb. (not on 6-pdr and below).
(n) The mark of the  shell, i.e., type  of shell, mark numeral, c.r.h. ((wra. ‘2X7), and T or 

N.T. if trace r is fitted.  With Fixed Ammunition this is prefixed by the  letters F.A. 
(not on b-pdr and below).

(’■'} 1 ZD  on shell (except Q.F. 2-pdr. and below) which are fuzed, serial numbe r of fuze, 
Mark, da te of tilling, tilled kit number and maker's initials. Projectiles 8-inch and 
abovt have these markings  stencilled on the base as well a s on llie body.

(t>>) G on ihell fitted with a  gainc with the  Number and Mark of gainc. date of filling, filling 
lot number, and manufactu rer's  initials.

(wi) Monogram of filling station.
(viri) Date of filling, month  and year.

(ix| L.G. or symbol as applicable on powder filled shell indicating nat ure  of  powder. 
fx> EXPL, BAG (or PEI.) on shell fitted with exploders with nature and t in -  l  ot  n um ber

of exploder if of P.P. or P.A. (picric powder  or  picric acid).
(xi'i On plugged shell for practice , the filling is indicated :

SA LT..........................Salt.
F.S ..........................Powder subs titute.
(H. i.S. ) ............... H.K. subst itute .

(xfi) N for Naval Service.
(xiri'l 70/30or o ther  fraction on Shell filled Shellite, T.N.TJBccswax denotes the  composition 

of the  filling.
(.nr) SMK BOX or " S " on GREEN DISC on H.E.  Shell 6-inch and below demotes shell 

fitted with smoke composition in box.
{**•) V on opposite sides of the  head denotes fitted with Universal Cavity.

(xw) R denotes Radar.
(mV) I. or S in the breaks of the  zig-zag band denotes the  use of Long or Short band Radar.

319. The  following special stencillings may be found 
- (»i lb Lit. on 3-incfi lb  l b.  projectiles.

(•’», >n three places, on all 14-inch projectiles and above, indicates  position of
'X centre of gravity  ; 15-inch projectiles have the horizontal lines extended

k  j  round the  body to assist in placing the  grab ; 16-inch projectiles have a
grab mark indicated in addition to the centre  of grav ity ma rking; the 
grab marking consists of a I-inch white band broken in three* places 
equally  spaced with the wortl GRAB stencilled in white in these spaces.

(»»») A on 3-pdr. and 6-pdr. indicates annealed shell. 
{’’') projectile prepared for tracer.
(») Z r \  projectile fi tted with night tracer.

<ri) projectile fitted with Mark V or later tracer.
The symbols in (iv), (v) and (vi) arc applicable to  shell fitted for o r with N'os. 1 and 2 

tracers.
projectile fitted with tracer.(«»)

Q number of tracer.
+ mark  of tracer.

320. The following markings arc applicable to shell Q.F. 2-pdr. fitted with Igniter or Tracer and 
Igniter

(») X s\ shell fi tted with Igni ter No. 1 Mk. I (long time to self-destruction),
(•’’) Z i \  fitted with Igniter No. 1 Mk. II (short rime to self-destruction).

(»«) Z t \  / s\  shc D  f i t , c d  w i t h  Tracer and Igniter No. 7 Mk. IV (with long time to
self-dest ruction).
shell fitted with Tracer and Igniter  No. 7 Mk. Il l (with short time to 
self-destruction).
Projectiles  Q.F . 2-pdr. filled for dark ignition tracer.

(it-)

(v) e
321. On Sta r SM I: —

(i) A red sta r on a  white disc.
(ti) A green s tar  on a white d iw denotes a  97-ineh Mark I II parachute fitted.

(nt) A le tter and number or number below th e disc denotes the  st ar composition used.



49
CH. X I—SECTION  8.

CH. XI . SECTION 8—TRACERS. IGNITER S. TRACERS AND IGNITERS.

TRACERS. SHELL. Plate 15.
322. The tracer is fitted into  the base of a projectile and its composition filling bums with a 

bright light to allow the flight to be observed.
Dark ignition tracer s with a trac e which is not evid ent until the projec tile is some d ista icc  Iroin 

the muzzle of the  gun are in supply.
On firing shell fitted  with a tracer the gases genera ted by the charge br eak  down the brass scaling 

disc of tin tra ce r and ignite the S .F.  G2 powder. The tracer composition burns slowly during flight 
and  produces a light sufficiently brigh t to be used by day as well as  by night.

323. The typ es of tracers are :—
(i) 7 he External ' racer, which protrudes from the base of the shell and is only used with 

Fixed Ammunition projectiles.
(it) The Inlen uil Tracer, which is used with Sepa rate  Ammunit ion projectiles and in some

Fixed ammunition. (See also Plate 3.)
liii)  The Plat Bai t Tracer, which is used with piercing shell witli large base fuzes. It is 

also  used with medium base fuzes in cer tain  5.25-inch shell an d below.

Tracer, Shell. No. 1. Mark VI.
324. Tracer  No. 1. Mark VI. is an external  tracer whose cylindrical brass body is closed w ith a 

brass cap. Th e body of the tracer is bored and screw-threaded externally at  each end, at the front 
to screw in to the base of the shell, and at the rear to receive the cap. A hole is bored through the 
Centre of the cap and closed by a brass sealing disc 0.005-inch thick sweated lightly over it' The 
filling consists of abo ut 100 grains  of composition S.R.247, which is pressed into  the tracer body. 
At the cap end and on top of the composition four grains  of S.R.247P composition are pressed with 
four grains of S.E.G.2 powder to  serve as a priming composition. A space i s left between the priming 
and the  cap  to  form a gas clamber . This Tracer  is used in Fixed Ammunition othe r th an 2-pdr.

Mark VIA is now in supply. Tt is filled S.R.372 and  gives a bright white to red light >ii firing. 
The burning time is somewlat shor ter than with S.R.247.

Tracer. Shell. No. 13.
325. Tracer No. 13 has been developed to supersede Tracer No. I. It is made o f steel, and its 

tilling consists of 34 grains of composi tion S.R.372 primed with 12 grains of composition S.R.399. 
It is used witli Fixed  Ammunition except 2-pdr

Tracer, Shell, No. 2, Mark V.
326. No. 2. Mark V, is an inte rnal  tracer. The principa l differences between this and  the No. 1 

Mark VI tracer are :—
(i) The c ap is screw-threaded externally and  screws into the bas e of the shell.

(*») Both body and cap arc  made of steel.
{iii) The filling is about 84 grains of composition.

Mark VA is now in supply. 1< Is filled S.R.372 and gives a bright white to red light on firing 
The burning time is somewkit shorter  than with S.R.247.

Tracer. Shell. No. 16.
327 This tracer is an internal tracer for use with Separate or Fixed projectiles of  a l calibres 

prepared for it . The tracer should not be removed from the shell except  on special inst ru ct io ns .

Tracer, Shell, No. 8 and No. 9.
.'128. These steel tlat  ha * tracers consist of a  thick flanged disc The disc lias two drillings at 

nght angles int o which the composition (S.R.247) and the priming composition are pressed. A thin 
brass disc is in-.rt in tin- rear ot the tracer covering the tracer  compt&t ioa, Tin- tracer composition 
channels are plugged afte r tiling. The tracer is secured over the base fuze by a screwed ring. The 
tracer base, form s the  gas check cove r p late  over the fuze.

The difference between the No. 8 and No. 9 tracers is t hat No. 8  has the  Delay Setting arrange­
ment in the form of a removable screw in the base.

IGNITERS, SHELL.—TRACER AND IGNITER, SHELL
329. The Igniter is a device lilted in Ute base of 2-pdr II.E. shell to insun; sdf-destiUCtion ol

the shell if the fuze is not operated by a  given time.
The Tracer and Ignite r is a similar  device combining the functions of tracer and self-desli action,  

and is fitted  to  2-pdr. H.E. and  4 0 mm. II.E . shell.
Outf its for 2-pdr. are fitted with  Igniter No. 1 and Tracer  an d Ignite r No. 7. and the percentage 

is varied  from time to time.
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Outfits  for 40 mm. H.E, shell arc  a UK) per cent. Tracer a nd  Ign iter, an d either No. 7 or N o. 14 
may  be lilted.

'J lie design and  filling cf each device is such tha t, on firing, the composition is igni ted ?ithcr by 
tlu Hash produced  when the anvi l str ike s the cap on the  shock of d ischarge, or direct from the flash 
of the cordite.

Igniter , Shell, No. 1. Halt  15.
330. Igniter  No. 1 comprises a  body (containing the ignition arrangements  comprising .in anvil, 

stir rup  spring, cap-ho lder, cap and cap anvil), a pressed steel  waslnr, a lead sealing disc, gunpowder, 
priming composition, igniting composition and a gunpowder pellet or loose gunpowder.

Action.
831. On the shock of discharge the cap-holder s»:U back. straightens ou t tlu stir rup  spring, and 

carrie s the- cap on to the central projection on the inside of the anvil. I lie ca p composition is fired by 
the blow between this central projection and the cap anvil.

Ihc result ing flash pastes through the hole in the cap-holder to the gunpowder in h e  uppt-i 
chamber . The firing of the cap blows out  the lead m ; ling disc and the ignito ry assembly, it also ignites 
the gunpow der, the priming composition, and the delay composition. When the delay coin pi i>i lion 
has burned for the prescribed period, its  flame pene trate s through the hole £n the pressed washer and 
ignites tlie gunpow der pellet or loose gunpowder. 11k flash is thus passed to the shell filling and 
explodes and des troy s the shell 7-71 sees, afte r tiring.

Tracer  and  Igni ter  Shell, No. 7. P/o/c 15.
332. 1 racer and Ignite r No. 7 is  similar in construction to the Igniter No . 1. The upper chamber 

i> s lightly large r in diameter and its  method of functioning  is more elab orate by the addition of the 
tracer cc reposition . When t ie flame reaches the upper part of the tracer composition it ignites the 
gunpowdi r at the top of the bedy wliich in turn  igni tes th e gunpowder pellet resulting in the  explosion 
and break up of the shell, "lie time of  burning is 7-7} sees.

Tracer  and  Ign ite r Shell, N<x 14
333 This Tracer  and Igniter is an example of direc t ignition from the  flash of the charge. A 

heat relay unit is screwid on Io the forward end of the body to improve the self-destruction arrang e­
ments. The trac er composition is retained at the rear end on a celluloid disc, which pro tects  the powder 
hut  docs not resis t the Hast from the charge, fi le  time of burning is 12 sees. This Tracer and 
Ignite r has been developed lor the 40 nun. lf.E . (Bofors) shell.

334.
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CHAPTER XII

SH ELL FU ZE S AN D GA INES 

SECTION I—GEN ERAL REMARKS

335. The deton ation or explosion of the  bursting charge of a shell is normal ly initia led by means  
of a fuze. Except  in Fuzes No>. 254 and 253 types, the detonation  or explosion of a fuze is initiated 
by a pointe d str ike r piercing a sens itive  detonator.

TYPES OF FUZE
336. Fuzes ar e grouped into :—

(i ) Percuss ion. *
(»'»') 7T»«c.

• (»7f) 'J'tnu and Percussion.

CLASSIFICATION
337. Fuzes  arc  classified " Detonating  "  or " Igniferous "  according to  the type of explosive 

filling in thei r magazine .
The magazine of a Detonating fuze is filled with  C.E. or P entoli te ; these fuz.es init iate detonat ion.
The magazine  of an Igniferous fuze is filled with powder  and  t his type of fuze init iates explosion 

Igniferous fuzes cannot by themselves initia te detonatio n, and  if detonation is required a gainc  is 
fitted. All Time (except No. 211). Time and Percussion and certa in Percussion D.A. fuzes are 
igniferous.

SAFETY ARRANGEM ENTS
338. Arrangements are a abo die d in fuzes and gaincs to ensure tha t they are safe

(t) During storage and transport.
(»'»') On the shock of d ischarge from the gun.

(ill) During flight.
Arming.

338a. This is a mcchanied event which is designed to take  place as th e shell leaves the muzzle 
of the gun. Before the fuze is a rme d it should not be capable of being pu t into operation  by any 
rough usage or b y any drop in any position which is likely to occur in the service.

As a rule, the  moving parts of a fuze are securely locked together,  and the y can only be unlocked 
and the fuze "a rm e d ” by the par ticu lar combination of  forces to which the  fuze is subjec ted on 
project on from a rifled gun. No oth er  combination of forces will arm the fuze, and the safety  arrange­
ments  are in effect a combination lock to which firing from a rifled gun is tin key. Mechanical locking 
and arming arrangements vary with the type  of fuze.

Marking on Fuzes.
339. All empty  fuzes are stam ped :

(») Number of fuze and mark .
(it) N for Naval Service.
(Hi) Contractor 's initials or recognised trade mark.
(»'r) Date of manufacture.
(v) Lot number of fuze.

When rilled, the following information is a dd ed :—
(vi) Init ials  of contractor or  filling station.

(i’i») Date of filling.
The colouring of the cover plate and screwed ring is  given in Chapter  XI (para. 3I7  .

DYNAMICAL FACTORS GOVERNING DESIGN
340. Four  dynamical factors are avai lable  for the purpose  of arming or act uating fuze?, namely :

(/') The rapid acceleration of the shell in Hie bore,
(»i) Pressu re of the propellunt gases on the base ot the shell.
(ill) The rotat ion of the shell.
fin) The retardation due to  impact.
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The  Rapid Acceleration of  the  Shell in the  Bore.

341. Under acceh at ion anything loose inside a fuze tends to se t-back nnd this tendency i-.- used 
with devices such as inertia pellets, arming-sleeves and dete nts to actuate or to arm  fuzes. Pellets 
are small loose cylinders ol meta l (usually) holding the deto nato r or tin- striker. The force of 
set-back causes a lighting-pellet in a Time-fuze to fly hack on to a needle and ignite  the  time  ring 
of the fuze. Premature set-back  may he preven ted by a spring  in the form of a stir rup  or a helix. 
Pellets are  used in Base fuzes to set-forward on impact . Deten ts ate small bolt - which lit longitudinally 
in a fuze as par t ot the locking arrangement  : they are kept in place by a spiral spring.

Gas Pres sure .
342. In the  older type of Base fuzed shell th e pressure from tin propellant gases is u tilised to 

cru-h in a pressure plate which is usually a ttac hed  to  a spindle. The forward movement of the  spindle 
unlocks the moving par ts an d arms the fuze.

In those modern xise fuzes with a Delay Pitting , pressure from tin propellant gases njwrates 
the pressure  pla te of ti c  fuze to bring the  Delay tit lin g into operation.

The Rotation of  the  Shell.
343. Centrifugal force is utilised to withdraw safety  bol ts, open shu tte rs.  unwind tape:-, or remove 

components necessary to arm the fuze.

The Retard atio n due  to Impact.
344. Impact may lx.- used to function a fuze by (I; causing pellets In Id back by creep springs  

to ” set-forward ’ owing Io I heir own inert ia, or (2) crushing- in some portion of the fuze, llic  " set- 
forward ” force due to the  retardatio n of the shell caused by the  resistance of the  air must be 
provided for.

CII XII SECTION 2.—PERCUSSION FUZES
345. Percussion fuzes are classified :•—

(1) Pznwrshw. D iw / Action w  D.A.
(2} liase Percussion.

PERCUSSION, DIRECT ACTION
346. Percussion. f> A. fuzes an? used with nose fuzed H.E.  shell inte mhd to burst  on impact.
A direct blow on the nose of the fuze forces tin str ike r into the deto nato r and the result ing flash

detonates the fuze magazine. These fuzes are usually fitted with a disruptive deto nato r (see para.  
469). During flight there is a tendency for the  hammer o r needle to set-back and as this might opera te 
the fuze prematurely  tac needle is held by a  spring shearing wire or disc, or protected from air  pressure 
by fitting  a  ligh t cover over it.

347. Safety arrangements in these fuzes protect the  head cf the  fuze prior to loading and seal 
the  flash of the de torat or  from the magazine of the  fuze .should the detonator ignite or detona te 
prematurely.

Arrangements usually consist o f :
(») A metal cap (to lx- removed before loading).

(a) A shu tter  which opens under  the  action  of centrifugal fore- set up by tin rotation of 
tin procctil e. The shu tter  is held in position  by a  spring until the  spring is overcome 
by centrifugal force.

(»'«) In certain  fuzes, i.e.. 45P and  44. a safety pm is passed through the  shu tte r t o secure 
it. The  safety' pin is withdraw n before binding.

Fuze, Percussion, D.A.I., No. 45P (Powder Pilled). Plate 16.
348. This fuze is for use with 12 |xlr. to  6 inch H.E.  shell
The design and components  of the  Mark X fuze ar e shown in the  illustra tion.

•  A'iJ/c. -This fuze and No. 44 are not interchangeable  on account of the difference in the exploder
systems of the  shell in which they ar e f itted (see also para. 479).

Safety  Arrangements.
349 The fuze embodies the  following safety arrangements.

(1 Tin- steel hammer is protected by a bayoneted jointed cover and a safety cap. It is 
held dea r of the  detona tor by a steel shearing pin.

(2) The ceir.rifugally opera ted safely shu tter  is held by  a spring and a safe ty pin in such a 
position that  it ’blocks the fire channel between the deto nato r and the  magazine. A 
hole connects the space between the  hamm er a nd detona tor with the  space below the 
cap  and provides a vent in case ot accidental  firing of the detonator.

(3) During light, the steel hammer is held clear of th e detonator by the  shearing pin.
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Before Loading.
350. Immediately before loading the  pin securing the  cover is withdrawn to allow the cover ami 

safety cap to be removed. The safety pin is at tached  to  the  sa fety  cap by a Ixcket  and the removal 
of the cap pulls out the safety pin. In the even t of the shell not being tired the  safety pin and the 
cover with safety tap must he replaced and secured by the securing pin. If difficulty is encountered 
in replacing the  safety pm the fuze must be re turn ed to a  Naval Armament Depot.

/Ic /tox—Oh Firing.
351. The rotat ion of the  projectile causes the  safety shu tte r to swing aga inst the  pressure of its 

spring so tha t a hole comes into lim with the central lire channel ami detonator.

A clivn—On I in pad.
352. Iln steel hamm er is forced down ; it shears  the shearing pin and the striker is driven into 

the detonator. The result ing Hash passes through the  bob- in the shu tter  and fin.-s the fuze magazine.

Fuze, Percussion, D.A., with tap,  No. 44. Plate 16.
353. In the  various Marks this  fuze is used with 3-pdr. to 15-inch 11.E. shell.
The design a nd components of the Mark X fuze ar c shown in the  illustra tion.
The safety cap is secured to the body  with a bayonet joint . The cap securing pm and safe ty pin 

are- coupled together and secured to the rap  with a whipcord becket. The cap securing pin passes 
through the  cap  to prevent it from being turned and accidental ly removed The safe ty pin passes 
through the cap and into the  body to the  shu tte r space and prevents the  shut ter from moving. 
(See Hole to para. j/ S. )

Safe ty Arrangements.
354. Ihe fuze embodies the following safety arrangements

(») The striker needle is carried on a thin  copper disc c lear of the detona tor and is pro ­
tected by the safety  cap.

(fi) The cent rifngally operated safety shu tte r is held by a spring and by the safety pin in 
such a position  th at it blocks the  lire channel between the deto nato r and the magazine ; 
the  fire channel is filled with C.E.

(iff) During flight, the needle is held clear of the  de tona tor b y the  needle disc.

Before Leading.
355. The cap  securing pin and safe ty pin are withdrawn and the  safety cap is removed. The 

withdrawal of the safety pin frees the shu tte r In the event of th e shell not being tired the safe ty cap 
and pins must be replaced. If any difficulty i s experienced 111- fuze should be carefully  removed from 
the  shell and thrown overboard.

Action— On Firing.
356. The rotation of the  projectile causes the safe ty shu tte r to  swing over against the pressure 

of its spring so tha t a hole comes into line with the central  fire channel : the hole is filled with C.E. 

Action—On Impact.
357. T h e  nee dle  di sc  is  c iu s li ed  iu w aid s .1111) i lie needle pierces tile detonator. The resulting 

flash passes through the sliu tter  and the  fire channel to the  fuze magazine.

Fuze, Percussion, D.A., No. 118. Plate 16.
358. This fuze- is for use with :

(i) 3.7-inch, I l-inch, 15-inch and 16-inch H E, shell.
(ft) 6-incb (Mk. XII  guns) Chemical Bursting shell.

The design and components of the fuze are shown in the illustra tion.
I he fuze is similar to No. 230, but.  as it has a larger  magazine it is used without a game.

Fuze, Percussion, D.A., No. 230. Plate 16.
359. This fuze is for use with :—

(f) Gaines Nos. 9 or  10 in 3-ineh 20 cwt. to 8-inch I-I.E. shell.
(if) Gaine No. 11 in 4.5-inch, 4.7-inch (Marks IX.  XI and XII guns), 5.25-inch and 8-inch 

Chemical Bursting shell.
(iff) 4.7-inch Target Smoke shell.

The design and components of tin fuze are shown in the  illustration.
For instructions for fuzing ami m i-fu zi ng  sh el l, see paras. 487, 489 ami 490.



54
CH. XI I—SECTION 2.
Safety Arrangements.

360. The fuze embodies the following safety arr angeme nts :—
<•> Ik e striker , protected by a safety  cap and striker  cover, Is held down before firing 

with i ts po int in a hole in the sh utt er locking weight,  in th e position shown in the  Plate. 
I he  shutte r i s thus h eld and.  in consequence, the detona tor is preven ted from coming 
into line with the str ike r and the tire channel . The s triker is held down by  the striker  
sleeve which bears against the collar on the striker. The striker  sleeve is held down 
by four loose segments fitted  between it and the bottom  of the guide bush. The 
segments ar e he.d in place by the  arming sleeve which is kept up  by an arming spring. 
The s triker spring a t the  top of the str ike r is kept m compression while the fuse is  in 
the “ unarme d '* sta te.

{«) Accidental ignition of the deto nato r will nu t ignite the magazine  as the de to ia to r is 
not in line with, the lire channel. Should the detona tor lire accidentally,  the gases 
gene rated will fuss up through the vent holes into  the space round the arming spring. 

{tit) During Hight, tic  striker  is kept clear of the detonator by the  striker  spring. The 
striker head i - zrotcctcd from air  pressure by the striker  cover,

Before Loading,
361. The safety  cap is removed and the 'h ik er  cover, which must on no account be tampered 

with, is uncovered. In the event of t he  shell not being tired the safety cap mu st be replaced. If in 
the course of loading , the striker cover becomes d ented or forced inwards, the  fuzed shell must  be 
placed aside for nn-fuzing. Tic  d amaged fuze should he relu med to a Nava l Ahiiamcnt Depi t. 

zlc/ion -4?n Firing.
362. Th- arc lc.ration of Hu shell causes the arming sleeve to set kick against  its  spring to  a 

position clear of the four segments. Rotation of tin projec tile causes the segments to be flung out 
of position. This allows the striker spring , wlu'ch has been in compression, to force the striker  up, 
thereby w ithdrawing it clear  of the  shu tte r locking weight. Centrifugal force then swings the locking 
weight and  shu tte r, thus  bringing the detonator into line with the striker  and flash channel. The 
fuze is now armed .

Action—On Impact.
363. The strikei cover is c rushed in. The striker  is driven down an d its point pierces the 

detonator. The result ing flash passes through the lire channel to the magazine.

Fuze, Percussion, D.A., No. 36OC.
364. This fuze is used, without a  gaiue, under the mazak or zinc a lloy cap of the 15-inc i H.E . 

(B.N.F.) shell l or  hombardmeJt purposes.

( It  is similar to  the  No. 11€ fuze except that
(t) The striker head is sha ped  differently.

(it) The fuze is fitted with a steel safety  cap on manu lactm , ; the  cap is replaced by  a 
light water tight  cover when the  fuze is screwed into  the shell.

Fuze, Percussion, D.A., No. 311. Plate 17.
365. This fuze is lor use with :

(1) 2-pdr. L.V., 3-pdr. and 6 -pdr . II.K shell
(2) The " K " device with 6-inch  C.P.B.t'. shell, and S-inch S.A.P.C.

It supersedes No. 131 an-1 No. 240. The design anti  components of the fuze are shown in the 
illustr ation.

Safety Arrangements.
366. The fuze embodies the following safety arr ang em ent s:—

(«') The centrifugafly opera ted safety shu tter  ts  held by a spring anti a dete nt in such a 
position that it blocks the fire channe l between the detonator and the magazine.

(>'») During flight, the stren gth of t he needle disc keeps the needle clear of t he detonator. 

—On Firing.
367. The iner tia of the ditent causes it to  set back against its spring, thu s freeing the ■hutter. 

The rotat ion of the projectile causes the dctci lt to topple  and  Rxk back under the shoulder of the 
deten t hole. Tho shu tte r swings open and its fire channel comes into  line with the detonator and 
with the fire channel o l th e magazine.

Action—On Impact.
368. The needle is forced into the detonator. The resul ting flash passes along the fire channel 

of the shutt er to the fuze magazine.
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Fuze, Percussion, D.A., No. 243.
369. This fuse is used  with 2-pdr. H.V. H.E. shell It has now been superseded by No. 246. to 

which it is similar except  that  the  la tte r embodies delay arrangements.

Fuze, Percussion, D.A., No. 246. P/ole  17.
370. This fuse sup ersede s No. 243  and is used  with 2-p dr . H.E.  shell in mult iple II.V.  close 

range equipments.
The design and components of the  fuze are  shown in the  illus tratio n.

Safety  A rrangements.
371. Tin- fuze embodies the following safety  arr angeme nts :—

(/) Tin- str ike r is held away from the  de ton ato r by  half-collars,  which are retain ed in 
position by the  sa fety  ferrule.

(«) The shu tte r blanks off the firing channel between  th e det ona tor  and the  magazine. 

Action—On Firing.
372. The acceleration of tin shell causes the arming ring to  set back, 'lli is forces the safety 

leti ule  over  the  cetona tor  holder,  thu s releasing the  half-collars Centrifugal force then  causes the 
half-collars to fly out leaving the  st rike r supported only by tin shea r wire : and the shu tte r to swing 
open agains t the  pressure of its  spring. The  hole in the  shu tte r is thus brought into line with the 
detona tor and tin hole leading to the magazine. The fuze is now armed.

Action—On Imp ed.
372a. The disc in the  nose is crushed in and the  st rike r is forced down, shearing t he  she ar  wire. 

The  point  of the striker pierces the  detonator and the  result ing Hash passes tlirough the  holes in the 
sh ut te r and  baffle to the delay ring  and thence to  th e sleeve an d magazine. The d elay arre sts the flash 
for a  short time, causing the shell to burst at  from two to six feet beyond the  po int of impa ct.

Fuze, Percussion, D.A., No. 248.
373. This  fuze is for use with “ K "  device in shell I I inch, 15-inch. 16-inch, A.P.C. or Practice 

projectiles. In addition, it may be fitted to " K ” device shell approved to  use Fuze No. 241. The 
safe ty arrangements and action  are similar ro Fuze No. 241, hut it has  a weaker creep  spring.

Fuze, Percussion, D.A., No. 251.
374. This  was the original fuze for the  40 m.m . Il. E.  shell (Bofors) ; it was superseded by 

No. 255 (described below) to which it is simi lar, excep t that  the la tte r embodies d elay arrangements. 
The safe ty arrangements and act ion arc  simi lar to those of No. 255.

Fuze, Percussion, D.A., No. 255. Plate 17.
375. This fuze supersedes No. 251. and is used for <.).!•. 40 m.m. H.E. Shell (Bolors).
The design and componen ts o f the  fuze are shown in the illustra tion.

Action On Firing.
376. (») The ferrule  sets back on the  shuck of discharge and take s the  sti rru p spring  with it.

When the  spring  load exceeds  the  “ set-back " force on the  arming sleeve, the  la tte r 
moves forward uncovering the two balls  which fly outw ards  owing to  centr ifugal  
force. The str ike r an d hamm er a re left free an d are  in the " armed ”  position.

(•♦) On the shock of discharge the second ferrule a lso s e t s  back on to  a lead was ht -i a m i takes 
its  st irrup  spring with it.  The two pa rts  of the  shu tte r now separate and fly outwards 
under  cenirifugaJ  fo rce; this allows the  det ona tor  pellet, on the actio n of the  spring , 
to move backwards and  come into  con tact with the lacc of the  stem med plug. The 
deto nato r pallet  is locked in this position by a pai r of  collars which, und er centrifugal 
fore-?, fly o utwards into  an annular  groove in the  body.

Action— On Impact.
377. file nose of the  fuze is crushed in and  the  hamm er drives the  str ike r into  the  detonator. 

The  resulting  flash ignites the  de lay composit ion, the  lead azide and  the  C.E. in the detona tor pe lle t; 
the  delay composition gives a sho rt delay.  The C.E. in the  stemm ed plug is igni ted and detonates 
the  C.E. or Pcntolite in the fuze magazine.

Fuze, Percussion, D.A., No. 259.
378. This fuz< supersedes Nos. 251 and 255 for use in Q.F. 40 m.m. H.E.  Shell (Bofors). The 

con tou r is simila r to fuze No. 255. The interna l mechanism is a modified and improved version ul the 
No. 246, and the safety ar rangements and action  are similar to No. 246.
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BASE PERCUSSION
These luzes are  designed in the379. Base percussion fuzes are supplied to  ships fitted in shell, 

following sizes, as  follows
H ot ch ki ss  ...................................0.77-inch
Small ........................... 1.15-inch
Medium .........................  1.6-inch fuze holes.

Large ...........................2-inch
Base percussion  fuzes come into action  when the  forward velocity  of the shell receives a sudden 

check instead of depending on a blow on the  nose of th e fuze. Ibis involves the use of a comparatively  
heavy iner tia (percussion) pelle t carry ing a det ona tor  (or needle) loosely enclosed in a chamber, and 
cap abc of moving forward . The  iner tia pellet is prevented front making contact with the  needle 
or deto nato r u ntd  the  forces which come into  pla y on firing unlock the mechanism which immobilises 
it. On impact the  shell loses veloci ty, but the pelle t, by reason of its iner tia, cont inues  on with 
ncglig.ble loss of velocity and the  de ton ato r strikes the  needle ; the  resul ting Hash ignites the  magazine 
of th e fuze . The iner tia cont rol action  produces a slight delay in the  functioning.

380. Safety arrangemen ts may  consist  of a shutt er,  centrifugal holts, det ent s or pressure p lates.
Prem ature  ignition  of the  det ona tor  during flight due to the  " creeping actio n " of the  pellet

under  deceleration is avoided by interposing a light creep spring in fron t of the  pelle t. The pellet 
must compress the  creep spring before the  needle can pierce the det ona tor  and  the  strength of the 
creep spring is such that  the pellet is re tain ed on its seating until the  forward movement of the  shell 
is sufficiently checked. The gre ater the  degree of sensitiveness required in a fuze, the  lighter is the 
creep spring fitted.
Delay Fitting. Plate 18.

381. Certa in large base percussion fuzes incorporate an optional Delay f itting (e.g., Nos. 158 and 
159 types). When the  fitting is used a delay is obta ined in tl»? function ing of the  fuze  and. thu s, in 
the  burst ing nf the  shell.

Shell using fuzes wi th a Delay Fit ting are  se t Delay or Non-Delay  by  means of a Set ting  Device 
in the  base cover pla te of the shell or  No, 8 Trace r, covering the fuze.

When set to  Delay, pressure from the propellant gases is a dm itte d to the pocket in tin- base 
cover plate o r No. 8  Tracer. The pressure  acts  on the coppe r gas check plate of the shell, wh ich forces 
the  pressure plate of the fuze forward, causing its tape red  spindle to fit into  a  recess in tire open side 
of the  flash channel  and  the  flash channel is thus blanked. When the percussion arrangements of the  
fuze function on impact, flash from the  fuze detonator  passes through the  unob stru cted  flash chan nel 
to  the  Delay F itti ng  which arrests i t for a  sh ort time before it  reaches the  fuze magazine. f

When se t Non-Delay, gas p ressure is excluded from the  pressure pla te. On impact flash from the 
deto nato r reaches the  ignition  chambe r by' passing ove r the  Lead of the  pressure  pla te in the  cross 
channel and thus avoids the delay fitting.

382. The types of set ting  device are :—
(1) A Selling Plug in Hie base cover plate  of  the shell—The plug is turned and  set  by  Key 

No. 88. Directing arro ws are  engraved on the  cover plate to indica te the  method of 
se tt in g .

To -ret D {Delay) the plug is t urn ed in the. direction indicated by the arrow until  it  is flush with 
the  base cover plate and back aga ins t the stop  screw.

To set to N.D . [Non-Delay] the  plug is screwed hard  home in the  direction indica ted by the 
arrow  When s etting to N.D., it is im por tan t th at  the  sett ing plug is turned as far as possible in the 
direction indic ated by  the arrow, and  that  noth ing oth er  th an Key' No. 88 is used in the  process.

VZhen shell with this typ e of Set ting  Device are  embarked the  sett ing of the  Plug should  be 
checked by visual exam ination. When set  Delay' t he chamfer of the plug is hard back against the 
sto p screw When set Non-Delay the plug intrudes about 1,10th inch into  the  cover plate and two 
to  three thre ads  are visible.

The function ing of Non-Delay arrangem ents  in the fuzes will be impaired  if alte rati ons  to  the 
settings are made frequently,  and these  should l>e ordered as seldom as possible.

(2) A special gas-sealing Copper Screw in the base coier plate or No. 8 Tracer. Tin- key slot 
in the  head of the  co ppe r screw is in the  form of a  square recess, and Key No. 150 is 
Specially provided to insert or remove the screw " For Delay Remove Screw " and  a 
Directing  arrow  (corresponding to the  right-hand threaded screw) are engraved on the  
cover plate.

When the requirement is Delay the  screw is removed.
When the requir ement is Non-Delay the  screw is left screwed HA RD  HOM E, or is re-inserted .

Screws removed for the  Delay sett ing should be carefu lly preserved for re-insert ion when the re­
quirement is Non-Delay.

Fuze, Percussion, Base, Hotchkiss, Mark IX. Plate 18.
383. This  fuze is used in 3-pdr. and 6-pdr.  pointed steel powder filled shell and also in 2-pdr.

C P . shell.
The design and  components of the  fuze ar e shown in the  illus tratio n.
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The percussion pelle t comprises a  brass  cy linde r filled with lead alloy in which the  needle holder 

and the  needle are embedded. The needle holder and the percussion pe llet ca nno t move and th e creep  
spring is h eld in compression.

Safety .-I rrangetnents.
384. The fuze embodies the  following safety  arr angeme nts :—

(1) The needle holder is embedded firmly in the percussion pellet and the  poin t of the  
needle i s level with the  top  of the  pellet. In this position the  poin t of the  needle cannot 
reach the  deton ator .

(2) Afte r firing and  during Hight, th e needle is kep  clear of the  de ton ato r by th e creep spring, 

Action -On Firing.
385. The shock of discha rge causes the  percussion pellet to set back over  the  needle holder. 

The alloy at  the  bottom of the  pellet cushions against tie bottom of the fuze, and a port ion of the 
alby  is dovetailed into  the  under cut recess. This forms a weak connection between the  percussion 
pellet and the  body and assists in checking rebound which otherwise- migh t cause premature  action . 
The cre ep spring expands and assis ts in  holding the  pellet hack. The  fuze is now armed.

Action—On Impact.
386. On impact  the  percussion pellet sets  forward and overcomes the connect ion formed  by the 

doveta iling of the  alloy into  the  recess and  the  pressure exerted by the  creep spring. On setting 
fonvard  the  percussion pellet carries  with it the needle holder, and in consequence the  needle pierces 
the detona tor.  The resu lting  flash passes through the  flash hole in the  cap and  ignites the filling of 
the  shell.

Note. Owing to the small space available and  because shell fuzed with different Lot Nos. may  
be supplied in the  same box, the Lot Nos. of these fuzes ere omitted from the  marking of bo th the  
shell and the  boxes which are  marked  "  fuzed "  only.

Fuze, Base, Percussion, Nos. 500, 501. (Plate 18) 502, and 551.
387. These " Medium " size deton ating fuzes arc all simila r in design.

Na  501.
No. 501 fuze, which is illustra ted in the  Plate , emb ixlc s the  princ iples employed in all Medium 

base fuzes, and its design a nd componen ts a re typical of the series.
This fuz<- is for use with 12-pdr to 5.25-inch S.A P. shell and supersedes No. 500.

No. 502.
No. 502 fuze is similar to  No. 501, but has a weaker creep spring.
This fuze is for use with  4.5-inch. 4.7-inch (62 lb.) and 5.25-inch S.A.P. shell.
The base  of the  fuze is pa inte d Ye/fotr.

No. 551.
No. 551 fuze is similar to  No. 501. but has a weaker creep spring.
This  fuze is for use with 15-inch C.P. shell and 15-incn H.E. . B.N.F -hell.
The Base ol  the  fuze is pain ted  B'AjTv.
No. 551, Mark II is in supply and has a large magazine.

Safety Arrangements.
388. The fuzes em body the  following safety  ar rangements : -

(i) The iner tia pellet holding the  det ona tor  is prevented  from moving forward on to the  
needle by the  upp er and lower centri fugal twits The uppe r centri fugal bolt is held in 
position by the  detent.

(i») In the  ev ent  of the de ton ato r firing accidenta lly before the  fuze is a rmed the  flash will 
not ignite  the  main filling as
(а) The flash hole in the  iner tia pellet is b lanked by the masking bolt.
(б) The  pellet seating on the base of th e chamlx-r forms a  gast ight joint .
(c) The sealing ball blanks off th e flash hole in the  body.

Ac'ion— On Firing.
389. Acceleration of the projectile causes the  detent to set back agains t its  spring ; centrifugal 

force causes the  deten t to  topple, locking itself back under the shoulder of the det ent  hole. The upper  
centrifugal bolt, the  lower centrifugal bolt , toge ther with the masking bolt and the  sealing ball with 
its  retain ing bo lt, fly outwards. The pellet is now held away from th e needle b y the  creep spring only, 
and the flash channel  is clear with the  exception of the  sealing at the bottom of the  pellet. The fuze 
is fully armed.
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.•k/Mw Impact.
390. The  pelle t is carried forward by its  own iner tia and, overcoming the  creep spring, carries 

the  deto nato r on to the  needle. The coned front end of the pellet jams tigh tly in the  narrowing 
entrance  of the needle cap and prevents  the  pelle t rebounding The Hash Ironi the  de ton ato r passes 
along the flash channel  of the  pel let, past the  mask ing bolt and into the  bottom  of the pellet chamber, 
the  fks li then  passes the  ball through the  cross chan nel to the perforate d powder pellet , and  ignites 
the  C £ . filling in th e ignition  chamber. The pressure  and heat  from the  explosion of this pellet passes 
to  th. C.E. in the vertical channel anil the C.E. pell et in the  magazine.

Fuze,  Percussion , Base,  Nos. 159. 346 and 480. Plate 18.
391. These " Large " size de tona ting  fuzes are a ll similar in design. Their main difference is the 

stren gth of the creep spring ; fuzes used  in the  larger  calibre  shell have weaker creep springs. The 
fuzes inco rpora te the  optional delay fitting  whose setting devices are described in para. 382.

No. 480.
No. 480, which is illustra ted in the Plate, embodies the  principles employed in all large base 

fuzes and its  design and componen ts are typical of the  series. No. 480 is used with G-inch C.P.B.C.  
or C.P.C. shell and  supersedes Nos. 479 and 479A.

No. 159.
No. 159 fuze is used  with  AT'.C. shell S-inch and above and with 15-inch C.P.C. shell ; it super­

sedes Nos. 158 and 158A

No. 346.
No. 346 fuze is used  with 8-inch S.A.P.C. sh el l; it supersedes Nos. 345 and 345A.

Safely Arrangement.
292. The fuzes embody the following safety  arr ang em ent s:—

(?) The inertia  pellet holding the  de ton ato r is p revented from moving forward on to the 
needle by upp er and  lower cent rifugal bo lt s; the upper  centrifugal holt is held in 
posit ion by the  det ent .

(«») In the  event of the  det ona tor  tiring acciden tally before the fuze is  arm ed the  flash will 
not ignite  the main tilling as
(a) The  flash hole ill the  iner tia pellet is blanked by the  masking bolt.
(b'i The pellet seating on the  base of the  chamber fonn s a gastight join t.
(r) The sealing ball blanks off the flash hole.

.'Icfwza- On Firing.
293. Acceleration of the projectile causes the  detent to  set back against  its spr ing  ; centrifugal 

force causes th e  deten t to topple, locking itsel f back und er the shou lder of the* deten t hole. The upper  
centrifugal bolt , the  lower centrifugal holt, toge ther with the  masking  holt and the scaling ball with 
it?. r eta ining  bo lt , fly o u tw ard -.  T h e  pe ll et  is  now hold a w a y  fro m the needle by  the  cre ep sprin g only 
ami the flash channel  is clear with tin exception of the  seating at the  bottom of the  pellet. The fuze 
is fully armed.

Action—On bnpacl -Set “ Delay."
£94. The pellet is carried forward by its own iner tia and  overcoming the creep spring , it drives 

the  dsto nator on to  th e needle. The coned front end of the g nz e pellet jams tigh tly in the narrowing 
entrance of the  needle cap and prevents  the  graze pellet rebounding. The flash from the  detona tor 
passes along tile flash channel ot the pelle t and  past  the masking holt into the bottom of the  pellet 
chamber,  along the open  side of the  cross channel to  the  delay fitting  and  thence to the  perforated 
powder pellet and the  ignition  chamber, The pressure  and heat  from the  explosion of the  powder 
pellet passes through the  small hole in the  screwed plug and brings about the  detonation of the  C.E. 
in the vertical channe l and the  C.E. pellet in the magazine.

Action—On Im pact— Set  ‘'Non-De lay ."
395. On impact flash from the  det ona tor  reaches the  ignition cham ber by passing over  th e head 

of th - pressure  plate in the  cross channel and thu s avoids  the  delay f itting.

CH. XI I—SECTION 3.—TIME FUZES
396. T ime fuzes (except No. 402) can be set to  function at a prede termined time after firing. 

T he se  fu zes a rc  cl as si fi ed
(1) Tim e Combustion or Powder Burning Fuzes.
(2) Tim e Mechanical Fuzes.

With Time fuzes the  spaces between  the  ri ngs (».c ., between the cap  anil top ring and  between 
the  body and the  bottom ring), set-screw holes, safe ty' pin holes and the  escape hole discs a re covered
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with " waterp roof composition." It Is es sential  that  waterproofing should not be destro yed,  as it 
enables the  fuze to reta in its  serviceab ility. Instructions for dealing  with  any fuze whose water- 
tightness m ay have been impaired  are  given in N.M. & E .R.

TIME COMBUSTION
397. Time Combustion fuzes are illu stra ted  in Plate  19. The fuzes consist essen tially of a body 

containing an ignition arrangement, two rings (filled with fuze powder) surrounding a central stem 
and a magazine  below the  rings. The arrangement for igniting  the  fuze powder consists  of a pellet 
which car ries e ithe r a det ona tor  or a  needle. On firing, th e pellet sets back and the needle pierces the 
detona tor ; the resel ling flash igni tes the fuze powder whose, time of burning will have been regula ted 
by the  settin g. Wl.cn the correct length of fuze powder has burned, a flash is conveyed to  the  fuze 
magazine . The explosion of the magazine causes the shell to  burst eith er by direct ignition of the 
shell filling or thr oig h the medium of a gaine.

398. Safety arrangements comprise :—
(») The needle and detona tor are kept apa rt until  the  gun is fired. This is effected by 

holding the  needle  pellet and the  detonator  holder apa rt by a  helical spr ing or a stin Up 
spring. In some fuzes a  safety pin. to  be removed W ore  firing, is also provided.

(j't'i While the fuze is set to  " SAFE "  accidental ignition of the detona tor will n ot ignite 
the fuse magazine, as the  fire channe l to  the  magazine is blanked by a solid portion  
on the bottom (revolving) ring. Ignition of the  detona tor will ignite the  top  ring 
which will hum out without igniting  the  bottom ring.

Fuze Powders.
399. The compositions filled into  the  annula r grooves in the  time rings are termed " Fuze 

Powders." They an- usually  ordinary  fine grain  gunpowder pressed into the  rings under  certain 
specified pressures to give a definite time of burning.

One ring is capable of being revolved on the  fuze body so th at  the length of time of burning of 
the fuze powder may be varied . By this means the fuze may l>c set to burn for a  fixed time.

4C0. Several classes of fuze- powders are  used  in Naval Service and an;  distinguished  by names 
indicative of the tine taken by such powders to bum  through No. 80 fuze rings or by numbers.

401. Powders in use ar e:—
(»') 22 seiotuis / ’owirr.—For  time rings of No. 80/44 fuze s; also for the top  rings of No. 

192. No. 124 an d No. 198 fuzes.
{«) jo  powder.—For  the time rings of No. 181 and for the top rings of No. 93 fuzes.

(i»7) R.D. 202.—This is a  long burning powder and is used for the  bottom rings of No. 93,
No. 124 and No. 198 fuzes.

(it,) S.R.  J04.—This is a short burning powder of good regularity  and  is used for tilling the  
bottem rings of No. 44M) fuzes (top ring has no filling).

(v) S.R.  22?.—This is a  25 seconds powder of good regula rity and is used for filling both 
top and bot tom  rings of the latest  Combustion typ e Time fuze.

402. Some fuzes (z.g., No. 93. whose lower ring is filled with R.D. 202 composition) are distinguished  
by having the lower ring coloured red.

With the exception of R.D. 202 compositions, the slower burning powders are- more difficult to 
ignite tha n the  faster burning powders ; the y are- also more’ liable to stop  burn ing during flight, 
especially when fired at  high angles.

Both the ro tational velocity  of the shell and the a ttenuate d pressures experienced at high al titudes  
uffect the  burning  d  fuze  powders. The  higher fhe spin mid the  greater  the  angle of elevation, the 
longer is th e time of burning o btained. Both of these causes have the  effect of increasing the difficulty 
of keeping the composition alight . Thus, it is necessary (especially for fuzes for the smaller gun s and 
for high angle ammunition) to use (I) quick-burning powders which conta in a comp aratively low 
percentage of carbon in the charcoal used, or (2) a powder which is v ery hot burning. This is the 
present pract ice with No. 192 and No. 198 fuzes.

Composition R.D. 202 (in which length  of burning has been achieved at the  expense of accuracy)  
is adversely affected by  the barometr ic conditions met with at  high altitudes. With modern powerful 
A.A. guns at  high quadrant elevation an occasional blind must therefore be expected.

Tension ing and Clamping.
403. In most fuzes the  cap is screwed down so tha t the torque required  to move the  time ring 

lies within definite imits, and  these  fuzes are known 03 "  tensioned fuzes."
In a few older fuzes the  rings are- tightly clamped in position. These fuzes are known as 

" clamping fuzes." To move and set the  rings of clamping fuzes the top  cap or nut m ust  be eared up 
the  bottom ring meved to the  required setting  and the top cap or  nut screwed down tight . Fuzes 
No. 181 and No. 93 arc clamping fuzes.

The tensioning or clamping of th e ring of Time fuzes ensures th at  the  se tting is not accidentally 
altered. It also gmr ds against any movement of the rings when rota tional velocity is imparted to
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the  shell by the  rifling of the  gun. If heavy vibra tion is exper ienced  the  setting of pre-set  fuzes may 
alte r. If pre-setting  is essential the  set ting  of such fuzes is to be cheeked at frequ ent inte rval s, and 
in any case  a fte r hea vy vibration  has occurred.

•101. I he tensioning of the time rings of combustion time fuzes ma y alte r owing to  varying 
climatic condition-.

(l) With normal ly tensioned fuzes, the tension ing may become either greate r or less.
(tt) With clamped fuzes the  tensioning may  decrease so that the time  ring can be turned 

by normal application of fuze se tting key. If fuzes are  fired with compara tively loo?/' 
time tings there will probably he irregu lar results o r prem ature bursts.

405. Where the  tensioning is less tha n the  standa rd laid down in the  next paragraph, the  fuzes 
may be retensioned an board a s described below.

The  standa rd of tensioning to be main tained is :—
(») Fuzes as in para . 404 (»).—The time setting ring should require a firm pressure  to set 

when using the  hand  fuze set ting  key. ft should  not be possible to  turn the time 
setting ring with the  linger and thumb.

(»»’) Fuzes as in para.  404 (it}.—With  clamped hir es it should not be possible to turn  the 
time  setting ring with reasonable pressure  using the hand  fuze sett ing  key.

jNSlruclioHS fo r  ifu rta sin g ten sion  o} fuzes , fa ra . . /o/  {»).-—
406. (»I Ease hack the  two small set screws near the top  a  full turn  each.

<«) Fit  th? kev provided  fkev No. 133 for fuzes Nos. 198 and 400 or key No. 141 for fuzes 
No. 401).

(Hi) Hold he shell or fuze firmly and screw down the  top  of the  fuze, 
ftv) Test the tension lit accordance with the  standa rd laid down and adju st if necessary, 
(v) Screw up the  set screws.

(vi) Set fuze to " safe ”  nr setting ordered.
(w») Replace the waterproofing composition R.D.1154.

Ins tructio ns for damp ing  fuze s, para.  404 ( i t )  :—

407. Similar  action is taken when clamping fuzes to that  laid down for increasing the  tension, 
excep t tha t the  fuze must he Set to the  correct sett ing  before clamping hard down.

407a. Occasional checks on the  tension ing of the combustion time fuze should  be taken when 
carrying out inspections. It is not the  policy to  ease the  tensioning of unclamped fuzes which are 
app arentl j' stiff, as the stiffness  may be due to  damp having p ene trated or corrosion being present in 
the  time rings. Easing of tension  in stiff fuzes may lead to prem ature bursts.

Fuze Setting.
408. The amo nrt of fuze powder to  he burned is regulated  by the  angle through which the  

bottom ring is turned.  Graduations are cu t on the body  of the  fuze to  enable this angle to  be read 
off and an arrow  or line is cut on the exte rior  of the movable ring,, or vice versa. The graduatio ns 
on the body a rc a rbi tra ry divisions chosen to  obtain  the  requisite degree of fineness of set ting  ; they  
do not necessarily represent minutes, degrees of ar c or seconds of time.

409. Fuze scales are publ ished to indicate  th e t imes of flight corresponding to tin- va rious se ttings.
The movement of th e bot tom  time ring may be (f) by hand,  using the  su itable setting key ; (ii)

by a han d se tte r;  (1:1) by a fuze set ting machine. Slot-, ar e formed in. or studs project from, the 
ring to  enable it to lie tu rn ed .

(•'or hand setting with a key the  position of the slots or studs is of little  importance, as the ring 
is revolved until  the graduation required appears opposite tin- arrow.

With  some types of hand  set ter  or fuze sett ing machine the position of the slots or stu ds  must 
be accurate and care  must be taken to avoid damaging or distortin g them. On no account should 
the y be used for any purpose othe r than  sett ing  the  ring with’ the  approved key. set ter  or  machine. 

Escape Holes.
410. In all linu- fuzes (except No. 185) the  time rings have radia l exha ust channels or escape 

holes through which the  gases generated  may escape into the atmosphere. These escape holes are 
closed by escape holt  discs. An efficient seal is issential to  prevent direct  access of burning  gas at  
high pressure  from the gun (which would cause .1 prem ature by flash overt and also to  preven t 
moisture reaching the composition during storage . Prem atures are  occasionally experienced in sub- 
calib re guns with No. 124 fuzes, when flash from chamber gases enters the escap - holes a fter  the  discs 
have blown oil but before the projectile, is clear of the  pare nt gun.

Fuze, Time, No. 125 Plate 19.
411. This fuze is for use with 2-pdr. to  6-pdr. common nose fuzed shell and has superseded No. j.

124 ; It Is smal ler than bu t sim ila r in de-dgn and act ion to  No. 198.
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The flash channel between the  det ona tor  and  the  top ring is filled with  mealed  powder. This 

gives a slight delay in  the  lighting up of the  top  ring  and is intended  as a guarantee against  the  shell 
burs ting  in the  parent gun when used in sub-ca libre guns.

The bottom ring has  ra tch et tee th around its periphery to engage the  auto matic  fuze sette r. Xo 
ew er  is fitted.

The design and components or the  fuze are  shown in the  illus tratio n.

Safety Arrangements.
412. The fuze embodies  the  following sa fety  arrangements :—

(») The det ona tor  is ca rried in a  pellet which is held cl ear of th e s trik er needle by a stir rup  
spring  housed inside the  sleeve. •

(«)  Accidental ignition of the det ona tor  will not ignite the magazine while the  fuze is set 
” SAKE,’’ as th e flash holes  in the rings are blanked in this position.

Before Fir ing.
413. The fuze is set by turn ing the  bot tom  ring until the  set ting  mark is in line with the  re­

quired graduation on the  uppe r ring.

Action—On Firing.
414. The  ine rtia  of  the  de ton ato r pellet causes it to s-t back on to  the needle which pierces the 

detonator. The resulting Hash passes through  the flash hole and ignites  the  composition in the top  ring. 

Action—During Flight.
415. The fuze powder  in the top  ring bu ms  round until it ignit es the powder pelle t in the  channe l 

leading to the bot tom  ring. The fuze powder composition in the  bottom ring is ignited and bum s 
until ft ignites  the  powder pellet  at the  head of the  channel leading to  the  magazine . Escape holes 
are drilled in the time rings at  the  position where the  train of powder is commenced. Each  hole is 
filled with a  perforated  powder pellet a nd closed by a  brass disc, which is blown out and allows the gases 
to escape as the  pow der burns.

.Mtcm—On Burst.
416. Th e flash passes along the  channel and ignites tb> powder in the  magazine . The flash from 

tliv magazine passes through the weakened port ion in thi centre of the closing plug and ignit es the  
exploder.

F oe, Time, No. 198. Plate 19.
417. This  igniferous tim e fuze is  of 2-inch gauge and s tensioned.
The fixed npp. r time ring i s grad uate d 0—22 The movable lower time ring  is en graved with the 

setting mark .
As an  A.A. fuze No. 198 has  been largely superseded bv Nos. 206, 207 and  211 fuzes.
418. The fuze is for use with

{«) 12-pdr. t o 8-inch H .E . shell .
(ii) 12-pdr. to 4-inch Star shell (except 4-incli Mark XVI).

(Hi) 4-incli to 5.25-inch Smoke shell B E .
(»w) 5.25-inch a nd 6-inch Chemical B.E. shell.
(u) 4-inch, 4.7-inch and 5.25-inch T arget Smoke shell.

(yi) 12-pdr. to  8-inch  H.A. Practice  pro jectiles.
(uh) 12-pdr. Falling  Target shell.

The design and components of the  fuze are shown in the illust ration .
The screwed waterti ght  cover must be removed before fit ting fuze to shell ; the  cover ma y then 

lx  tempora rily replaced.

Safety Arrangements.
419. The fuze embodies the  following safe ty arra nge ments :—

{«) The d etonator in its  ho lder is kept de ar  of the needle by a spring.
(ii) Accidental ignition  of the  det ona tor  will not ignite  the magazine  while the  fuze is set

" SAFE "  as the flash holes In the  rings are blanked.

Before Firing.
420. T he cover i-. unsc rewed and  removed. The fuze is set bv  turn ing the  Iwttum ring until  its

F
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Action—On Firing.

421. The inertia  of the  detonator h older  causes  i t to stt  back on to  th e needle which then  pierces 
th? detonator. The result ing flash passes through two flash holes an d ignites the  fuze powder in the 
top ring.

Action—During  Flight.
422. The fuze powder  in the  to p r ing bums  round until  it ignit es th e powder pellet in the  channe l 

leading to the  bot tom  ring. The fuze powder in the bottom  ring is ignited and bums  until it ignites 
th? powder pellet at the  head of the  channel leading to the magazine . Escape holes are  drilled in the 
time r ings at the  position  where the  tra in of powder  is commenced. Each hole is filled with a per forated 
powder pellet and closed by a brass disc which i s blown out and allows th e gases to  escape as  the  powder 
bums.

Ad iim —On Burst.
423. Flash passes along  the  channel  and ignites the  pewder in the  magazine. The flash from the 

magazine passes thro ugh  the  weakened portion  in the  cen tre of the  dosing  plug and ignites th e exploder 
or deto nate s the  ga ine  (where fitted).

Tile No. 198c is similar to No. 198. except that  part ci the  screw thread which holds the  fuze in 
th? nose of the  shell has  been removed. The cuta way  of the thread allows the fuze to  blow out easily. 
No. 198c fuzes are used in certa in H.A. Practice  projectiles  and  these are  stencilled appropriately . 

Fuze, Time, No. 400.
424 Th is is a. shor t bu rning fuze  for use  w ith  :—

(») 12-pdr. t o I6~inch H .E. shell (with a gaine).
(ii) 4-inch and below (except 3.7-inch) Shrapnel shell.

(lir) 12-pdr. to  8-inch H.A. Practice  projectiles.
The body  of the  fuze and the  safety  arrangemen ts are simila r to those of No. 198. Mark II 

{Flute 19). Two addition al flash channels are bored from the  central space  round the  spring to the 
to j lime r ing. Th e top time  ring is empty,  and flash from the d etonator passes s traight  to  the bottom 
ring which is filled with  S.R.304 fuze powder.

The tota l time of burning of the  fuze is 9 seconds, “o  distinguish this fuze from the  No. 198. 
its lower ring  is coloured with blue lacquer.

Fuze, Time, No. 402. Plate 19.
425. This fuze is for use with  Shra pnel  shell only in 12-pdr. H.A. and II.A./L.A., 3-inch 20-cwt. 

and 4-inch (Mark XIX ) guns in D.E.M .S.. Fas t Liners and Oilers. The  fuze must not be used with 
H.E.  sh ill The design a nd componen ts of the fuze are shown in the  illus tratio n. The time  of burning  
is fixed so tha t the  shelf is exploded at  500 yards range and no fuze-setting is required.

S a fe ty  Arrangements.
126. Th e de tnnn to r ho lde r ir. h eld  away from the tlr ih er  needle by  the c.pring.

Action—On Firing.
•127. The  d eton ato r holder sets  back against the  spring  and the  needle pierces the  detona tor.  

Action—During Flight.
428. The flash from the  det ona tor  passes through the flash channel and ignites  the  delay com­

position which causes a cert ain delay before igniting the powder pe llet and magazine.

TIME, MECHANICAL
429. The mechanism of this  ty pe of fuze is des igned to run  at  a prede termined ra te  af ter the  fuze 

is armed. As the rat e is l ittl e affected by the  rota tional velocity of the  projectile in which it is fired, 
th? time of running or time of burst is pract ically cons tant in any typ e of gun. The design i s cajxablc 
of being used in nearly  all equipments, provided the  time of  flight is known, even though the  range 
table dots not include a scale for the  actual  fuze. The mwhanica l time  fuzes in supply are Nos. 206, 
207. 211 and 215; the y differ only sligh tly in design.

Fuze Setting.
429a Time Mechanical fuzes are  intended to be se t primarily b y mechanical fuze set ter s, and  the 

graduatio ns provide a  seco ndary means of set ting  by eye with a  hand key.
The  bixly •»» base p iece is gi ad ua lc il e xterna lly  f ioi u 00 to  214. Th e low est  se tti ng  at. which  these 

fuies will function is 0C/7 ; with fuzes fitted w ith the muz zh safety bridge piece settings less th an this  
will give blinds.

Fuzes arc  set by rot ating  the dome in a clockwise direction  viewed from the poin t of the  fuze.



63
CH. X II—SECTION 3.

430. The fuzes are issued set "  safe " and must be in this  condition before using the  mechanical 
setter. If a fuze is disturbed from the  " safe ”  sett ing,  it m ust be care fully reset " safe "  before it is 
se t by a mechanical setter. Small reverse settings to adjus t over-set fuzes may  be made, but main 
sett ing  m ust be in a clockwise direction only Fuzes are  not compromised by sett ing and may  be 
reset a number of tim es i f  required.  I f  h e avy  v ib ra ti o n  is  ex pe rie nc ed , th e  s e tt in g  o f  pre-set fuzes 
may alter. If pre-set ting is essential the  setting of such fuzes is to be checked at  frequ ent inte rval s, 
and  in any case af ter  he avy  v ibration has  occurred.

Although the  most satisfactory’ sett ing is probably’ tha t done by  th e mechanical fuze set ter,  good 
sett ing to the  graduations by  han d key is possible if care  is exercised. These grad uat ions a lso form 
a rough check for the  mechan ical sett er. Par ticu lar care  is required when sett ing with a han d key.  
The key is marked with an arrow to indic ate in which direction to rota te.

It ii im por tant to ensure that  the  fuze is  still  set “ safe "  after the remova l of the  cover, especially 
when it  has  once been set.

431. The safety arrangemen ts are simila r to  those in Percussion D.A. fuzes, and differ fund a­
mentally from Combustion Time fuzes as no detona tor is stru ck on tiring the  gun.

432.

433. Consideration  has been given to  the  use of time  mechanical fuzes for bombardment, as this  
would simplify drill, and the  su pply  of fuzes to ships taking par t in assaults.  Tria ls h ave shown tha t 
unde r easy conditions a time mechan ical fuze will function on impact , blit at  small angles of descent 
or on soft ground  there will probably be a  high proportion  of blinds. I'he shell b urs t is caused by the  
crush ing in of the  head and nose, thus  tiring the  de ton ato r of th e fuze or gaine, and  th is train of action  
must entail a longer delay tha n when a  direc t actio n fuze is cmplcyed, whereas rap id initiation  Is most 
desirable for bom bardment shell.

434. Wlienever possible, direct action  fuzes should  be used for bombarding, but when the  guns 
tha t are being used for bombardment mus t also be a t immediate readiness to repel airc raft , the  use o f 
time mechanical fuzes is accep table  unless a  large proportion  of the target is soft ground.

For  fuzing and unfuzing shell, (see paras. -137 and  433).

Fuze, Time, No. 206 .

435. This  fuze is for use with :—
(*) 4-inch to  8-inch H.E.  shell (with No. 9  or No. 10 gaine).

(si) 4-5-inch to  5.25-inch Sta r shell.
(iii) 5.25-inch and below Target Smoke shell.
(«•) 4-inch to 8-inch II.A. Pract ice project iles.

Son e difficulty m ay be experienced on removing fuzes supplied in the  cylinders No. 202. Should 
this occor and  the  fuze cover become unscrewed from the  fuze, the  fuze itself must he unscrewed 
from the cylinder  b y means of the  fuze fixing key.

The mechanism is similar to  tha t of th e No. 211 fuze (Plate 30).
On impact with  thin  steel plat ing fuze No. 206 with a No. 9  gaine will a lso det ona te the  shell. 

At short ranges th e gaine d etonator will lx- actua ted  by the  Crushing in of the  fuze body, even i f  th e 
fuzes are set " SAFE " : at  longer ranges or at  oblique impact it is desirable tha t fuzes should be 
set to burst well beyond the  target.

For  instructions for fuzing and unfuzing shell, see para. 487.

Safely  Arrangements.

436. The fuze embodies the  following sa fety arrangemen ts —
(i) The striker  is kept away from the  detona tor by  1 cam -shapcd foot which rests  on a 

pillar. Should any  fault  in the  mechanism allow the foot to coine oft t he pillar before 
the  fuze is  rotated, furth er movement of the  striker towards the  detona tor is arres ted 
by the  centrifugal safe ty catch which engages the foot and becomes locked. Sub­
sequen t rota tion  of the  fuze will not free this lock, and  a fuze fired in this condition  
will be blind.

(ii) During  flight, the  centrifugal safe ty catch o pens 'and  does not inter fere with the strike r 
which is released afte r the  passage of the  “ SET " time.

(iii) The clockwork mechanism cannot be sta lle d w Imu* Lite fuze is  se t "S A FE."  as the  
trigger  safety’ catch preven ts the  trigger  from setting back and  freeing the hand . As 
long as the  fuze is  set " SAFE ”  the  trigger safety catch is reta ined  under the  trigger 
by a stud which projects from the  inside of the  dome.
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(z'p) .Vi). jc6 Mark I I  fuzes have been introduced into the service and have a device con­
sisting of a bridge piece which preven ts the han d of the clockwork mechanism from 
rising until  the  mechanism of the  fuze lias run approxim ately  one second This 
prevents  premature  bursts occurring just  inside the  muzzle of the  gun.

Before Loading.
437. The  watertight ca p  is unscrewed and removed. The dome is set to the  required fuze length. 

This operation shears  the dome shear ing pin and also allows the  trigger safety  catch to come out 
fo nt  underne ath the  trigger.

Action On Firing.
438. (i) 'Ute locking ring sets  back , shearing the. small rivets  by which it is held , and its bottom

edge is c ut into  by tin- locking pins in the  base piece. As the  locking ring is keyed to 
tin- dome any  fur the r turn ing of the dome relative to the  base piece is prevented .

(j{) The trigger  sets back and  frees the  hand  thus allowing the mechanism to sta rt.  The 
hand  revolves anti-clockwise, and the  hand spring cont inues  to force it against  the 
underside  of  the  hand race.

bit I Th< rota tion  of the  projectile causes the  centrifugal safe ty catch to  swing ou t clear 
of the  cam on the  striker.

Jcft'en—During Flight and an Burst.
4:10. The  han d revolves  unt il it comes in line with the ga te in the  hand race. The  hand  spring 

farces the hand  through the  gate  and  the  end of the  strike r lever is released. This  allows t he  st rike r 
to turn so that  its foot drop s oft' the  pillar.  The strike r spring forces the  striker  down so th at  its 
point pierces the detona tor.  Flash  from the detona tor ignites the  powder  in the magazine .

Fuze, Time. No. 207.
440. This fuze is for use with  the  same shell as No. 206 fuze and also with 4-inch, Mark XVI, 

and 4.5-inch to 5.25-inch Star shell, and 4.5-inch and  4.7-inch Chemical B.E.
The fuze was introduced as a strength ened  form of No. 206. but is now being superseded by No. 

211 for H.E . shell.
The Safe ly Arrangements and  action  are  identical Io those of No. 206. The Mark II I design is 

fitted with  a  bridge piece, which p revent s the  han d of the clockwork mechan ism from rising until  the  
mechanism of the  fuze has  run approximately one second. This preve nts  pre ma ture bursts occurring 
just inside the  muzzle of the  gun.

Fuze, Time, No. 211. Plate 20.
441. The fuze can be used  with

(») 4-inch to  S inch  H .E . shel l.
{«) 5.25-inch and below Target Smoke shell.

This is a  detonati ng fuze embodying a ga in e; it is superseding No. 206 fuze in all H.A, equip ­
ments in which the  combination of No. 206 fuze an d No. 10 gaine is approved.

The design and  components are  shown in Plate 20. The  mechanism is housed lower in the  
body tha n the  No. 206 fuze to improve the stre ngt h of the  fuze ami its abi lity  to resist stresses on 
firing.

For inst ruction s for fuzing and  unfuzing shell see paea. 487 and 488.

Safely Arrangements.
•112. The  fuze embodies the following sa fety  arra nge ments :—

(i) The str ike r is kept away from the  detonator by  a cam-shapcd foot which rests  on a
pillar. Should  an y fau lt in the  mechanism allow the  foot to come o ff the  pillar before 
the  fuze is rota ted, further  movement of the str ike r towards the de ton ato r is arrested 
by the  centr ifugal  safe ty catch which engages the foot and becomes locked. Subse­
que nt rotat ion of the  fuze will not free th is lock and a fuze fired in  this condition  would 
be blind.

(nJ During  flight  the  cen trifugal safe ty catc h opens and does not inte rfere  with the  st riker, 
which is released after the  passage of the "  set  ”  time.

(it'i) The centri fugally operated shutt er  blanks off  the passage between the  det ona tor  and 
the  magazine. A det ent  holds the  SliUtte? in the  " SA FE  " position.

(»w) The bridge piece prevents  the hand  ot the clockwork mechanism from rising un til  the 
mechanism of the  fuze has run for approximately one second. This  pr< ven ts p remature 
bursts occur ring inside the  muzzle of the cun.
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Before Leading.
443. The wate rtigh t cap  is  unscrewed and  removed. The fuze is  set by turn ing the dome to the 

required fuze set ting  ; this operation shears  the  dome shearing pin.

Action—On Firing.
444. There arc two scr ies of actions, namely , those caused by se t-back (which occur simultaneously) 

and those caused by the rotatio n of tin projectile.
In  the- first series

(») The locking weigh ts set back and  force the ocking pins into  the  sp ate  between the 
dome and the body, thu s preven ting  any furth er rela tive  move ment  between  them.

(f*) The trigger  set-- back and frees the  hand, thus allowing the mechanism to sta rt.  The 
hand  revolves  anti-clockwise and  the  hand  spring cont inues  to force it agains t the 
underside ol  the  hand  race.

(«*) The det ent  set s back against its spnng and  frees the shut ter.
In  the second series :—

(*) The  centr ifugal  safe ty catch swings clear, allowing a  free passage  for the  foot on the  
striker  when it dro ps off the  pillar.

(ft) The detent topples  and  locks itself back under the  shoulder of the  det ent  hole.
(or) .As the shu tte r is no longer held by the  detent it slides over  aga inst  the  pressure of the 

shutt er  spring-, into  the armed posi tion .

Action—During Plight and on Burst.
445. The hand  revolves  until  it conies into line with  the gate  in the  hand  race. The  hand  spring 

forces the  han d through the  ga te and  the  end o f the str ike r leve r is re leased. This allows the  striker  
to turn so that  its  foot drop s off t he  pillar. The str ike r spr ing forces the  str ike r down and its point  
pierces the d etonato r. Flash  from the  de ton ato r ignites the  C.E. in the  stemmed channel in the  shutt er 
and the  magazine is de tona ted.

Fuze, Tim e, No. 215 .
446. This  fuze is for use w ith 4.5-inch to 5.25-inch Star shell.
The safety arrangements and action  are similar to  those of No. 207. Mark III  fuze, with a longer 

time of running. (Maximum ol 80 seconds.)

CII. XI I SECTION 4.—TIME  AND PERCU SSION FUZES

447. These are  Time fuzes embodying a percussion mechanism which works on the  inertia 
principle.

l' h e  fuze will function  on impact before the  time mechanism is due to function  or  if the  time 
mechanism fails tn function  correctly.  These fuzes an- obsolescent.

The safe ty arrangemen ts are  detailed in the  desc ript iot of the No. 93 fuze.

Fuze, Tim e, Percu ssion, No. 93. Mark I. P/ofe 17.
448. This fuze is for use with  6-inch to I3-inch Shrapnel shell. It is a clamping  fuze and its design 

anti components  are shown in the illus tratio n.

Safety .4 rrangements. *
449. The fuze embodies th e  following sa fety  arrangements :—

Time  Po rtio n—(t} The time  pellet carry ing the det ona tor  is prev ente d from falling on the 
needle by a sti rru p spring and a safe ty pin.

(*'*') While the  tuze is set to SA TE , accidental  ignition of the  det ona tor  
will n ot ignit e the magazine  as the  flash holes are  blanked.

Percussion Portion.—The percussion det ona tor  is  prevented  from moving forward on to the 
percussion needle by a steel kil l interposed between the  top  of the  pellet :uid the  top of the 
recess  in  th - body  of the fuze. It is also r etain ed by the stir rup  spring taking u nder th e brass 
ferrule.

Before Loading
450. The safety pin is removed, flic cap  is cased back (righ t-hand screw), the  bottum ring is 

set to the  fuze setting ordered and the cap screwed down again. No atte mp t should be made to 
rep-ace the  sa fety  pin once it has been removed, and if not required  for immediate use, the  fuze must 
be removed horn the Shell and thrown overboard.
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Action— On Firing .

460. The det ent  sets back against its  spring  and  frees the  shu tte r which moves, und er the  
influence of ce ntrifugal force, u ntil  the detona tor is i n the  cent re line of the  gaine between  the needle 
and  the  fire channel.

Action—On Burst.
461. The gases produced by the ignition  of the magazine of the  fuze force the needle of the  gaim 

back on to the  detonator. The det ona tor  disrup ts and sta rts  the  chain of detonation which passes 
through the  C.E. in the  fire channel  in to the  magazine of the gaine.

Caine, No. 9.
462. This  gaine is similar to No. 10, except that  it is manufactured in lead free material, and 

therefore can be used in shell filled with high explosive conta ining  Picric Acid.

Gaine, No. 11. Ptitto 19.
463. This gaine is for use with

(»') 12-pdr. 12-cwt. and  3-inch H.E . shell.
(>’») 4.5-inch, 4.7-inch, 5.25-inch, 6-inch (Mark XXIII guns) and 8-inch Chemical Bursting 

shell.
The design and components are shown in the  illust ration .

Safe ty Arrangement.
464. Tin centri fugally operated  shu tte r blanks off the  channel between the det ona tor  and  the 

fire channel of the magazine.

Action— On Firing .
465. Centrifugal force causes the shu tte r to swing over against the  pressure  of its spring. The 

stemm ed channel in the  shu tte r is thus brought into line with the  detona tor and fire channel of the 
magazine.

Action— On Burst.
•100. The gases produced by  the ignition uf the  fuze magazine cause the  detonator of  the  gaine to  

disrupt . The chain of detonati on passes through the  C.E. in the shu tte r and the  fire channel  into  the 
magazine of the  gaine.

C1I. X II—SECTION 7.—DETONATORS FOR  FUZES AND GAINES

467. A " true  ”  detona tor is one which on initia tion will tran smit a wave of deto nation to  the 
high explosive filling of a fuze or gaine.

The term " detona tor " has been used rather  loosely and it became customary to  refe r to  caps 
filled with  an igniferous composition as detonator s.

Both  true de tonator s and  igniferous composition filled detonato rs arc f itted  in fuzes used in Naval 
Service, and to  avoid confusion true  deto nato rs will be referre d to as “ Disruptiv e ” detonato rs and 
igniferous composition filled deto nato rs as " Igniferous ” detonator s.

The grea test care  is taken to  ensure that  detonato rs arc  correc tly made, th at  the y are clean and 
* th at  no loose fulmina te or igniferous composition is on the  exter ior. In spite of precautions it  is

possible tha t over-sensitive deto nato rs may  sometimes be passed into  the  sendee, and  it is therefore  
of the  utmost importance that  deto nato rs or fuzes containing detona tors should  be very carefully
handled .

468. Fulm inate of mercury and  igniferous compositions are liable to  deterior ate and to  become 
unserviceable with tim e; the  rat e of deteriora tion of igniferous composi tions is veiy much less than  
that  of pure fulmina te.

No age limit is placed on the life of detonators filled with  igniferous compositions or on composite 
deto nato rs filled with igniferous composition and lead azide. A life of te n years is placed on detonators 
of pure fulmina te. The speed of de terio ration is increased with the  temperature of storage.

I
DISRUPTIVE DETONATORS

•169. Disruptive deto nato rs are fitted in Percussion D.A., and Time No. 211 fuzes and in all gaincs.
The  container  is of copper  and the filling consists of (i) a  to p layer of " A ” mixture a nd a bottom 

laye r of lead azide, or (ii) a charge  of pure fulminate of mercury.
Detonato rs filled in the  first manner have the  le tte r "  Z ’’ suffixed to  thei r nomencla ture.
Disruptive  detonator s are initiated  by a direct  blow from a sharp hard needle which causes a 

molecular disruption  and a wave of de tona tion  is propagated to  the  fuze magazine.
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470. The  severa l types of disruptive  detonator used an
4-grain detonator (filled fulmina te of 

mercury) now superseded for curren t 
filling by the 5-grain  “ Z "

No. 18 fuze 
No. ISP fuze 
No. 19A fuze
No. 451' fuze (Marks II.  VII/ II.  V ll —•♦,'11 

XI/ II)
No. 131 fuze

4- grain detonator (filled C.E. and lead 
azide)

5- grain detonator (filled fulminate  of 
mercury) now superseded for current 
filling by the 5-grain  " Z "

5-grain " Z " detonator (filled compo­
sition " A ” and lead azide)

No. 11 gaine {Mark IIZY)

No. 44 fuze (all marks  up to  and including 
Mark X)

No. 451 • fuze (Marks M il . V II f* . X)
No. S gaine (all mark s up  to  and including

Mart IV)
No. 44 fuze (all m arks above  Mark Xi 
No. 45P fuze (Marks VH****Z;II . v i l l - Z .

XZ.XI Z/ II)

5- grain detonator (filled A.S.A.)

6- grain detonator (filled C.E. and lead 
• azide)

JO-grain detonator (filled fulminate  ol 
mercury)

■J.S-grain " Z " detonator (filled compo­
sition " A "  and  lead azide)

No. 117 fuze
No. 118 fuze
No. 230 fuze
No. 230P fuze
No. 240 fuze
No. 241 and 24S fuze
No. 360 fuze
No. 360 C fuze
No. 211 fuze. No. 720 fuze
No. S gaine (all marks above Mark IV)
No. 9  end 10 gaint- 
No. 11 gaine (Mark I)
No. 750 fuze (magazine detonator) as alt er­

native  to  the  5-grain " Z "
No. 254 fuze (Marks II and IV)
No. 253 fuze (Mark I)
No. 2 gaine (both det ona tor  and gaine are 

obsolescent)
Fuz e bomb Hydrosta tic No. 1

IGNIFER0US DETONATORS
471. Ignifcrous deto nato rs ignite  gunpowder by flash and their usual function is to ignite  the 

powder filling of a fuze magazine.
These detonators  contain one of two types of filling according to their service :—

(A) Detonators for Base fuzes, the  percussion part d  Time and Percussion fuzes and Nos. 
243 and 246 fuzes cav tilled entirely with A umjUiuc. This type  of filling is also used in 
Fuzes Nos. 206 and 207.

(B) Special detona tors for Time and th r time  part of Time" and Percussion fuzes, filled 
app rox ima tely  half a nd hall with B mix ture  and a powder pel let.

472. A and  B compositions are mix ture s of the  following substances  :—

I'uiminaie of  Mercury ... 
CMorale of potash 
Antimony sulphide

A MIXTURE

...  6 p ar ts  by weight 

... 6 p ar ts by weight. 

... 4 pa rts  by  weight.

B MIXTURE.
11 per cent, by weight.
52.5 pe r cen t, by weight.
36.5 per cent, by wei gh t.

Ignifcrous Detonators, Killed “ A " Mixture.
473. These detonato rs arc  made in three sizes—3, 2 and 1.7 grain. They ar e designed lo be 

struck by a  needle on the  top  and an  fitted in the  following f ixes :—
J-grain detonator ............... All medium and  large base percussion fuzes.

No. 206 fuzel .... . , ., > lime  mechanical fuze.
No. 207 fuze J

2-grain detonator .............. luze, percussion, base, Hotch kiss .
i.y -graw detonator.............■. No. 81 fuze 1 (Time and percussion fuzes—percussumorrange-

No, 93 fuze ; men!)
v °  o ta  /U 7 ' " ’’t h  , a r Sv r  *l u l e  '»  detonator.
No. 246 fuze i
No. 720 fuze With  larger hole in the  deto nator for percussion 

arrangement .
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Igniferous Detonators, Filled " B " Mixture and Powder.
•174 This  typ e of de ton ato r is used in tlx- tim e arrangement in Time. Time and Percussion and 

fuze No. 720, Marks I to 111. These detona tors a re more squarely  shaped than  the  plain igniferous 
detonator s and are  designed to  be  struck by a needle on the bottom.

The de tonators fitted to  th e different  types of Time fuze differ slightly in filling and construc tion,  
but are all made on the  above lines.

As a n example, the  weights of explosive filling in the  detona tor for fuze No. 198 a re ;—
1.1 grains  de tona ting  composition "  B ."
1.41 grains of gunpowder.

t il. XII SECTION 8.—MISCELLANEOUS

Failures and Accidents with Fuzes.
475 Blinds or " Prem atu res"  ma y occur  with any type  of fuze. They  may also occur 

through a fault in the shell or  its  filling quite  apa rt from the misbehaviour of the  fuze.
With  percussion mechanisms a blind usually indicates that  the  main det ona tor  of the  fuze has 

failed to  fin:. W ith  time mcc lin nU nw  it  may  mean th at  {1} the  deto nat or of  the igniting au au g c ii ir u i 
lias failed to function , or (2) the time rings have failed to  ignite, or (3) the  time ring having ignited, 
the fuze powder has failed to  cont inue  burn ing or to  convey the flash to  the  magazine. The net 
result is the  same in all cases—the  fuze does not function .

Blinds in fuzes m ay be due to any  one of a large number of causes or even to a combination of 
causes which it is impossible to determine without investigation. One of the  non-tcchnical reasons 
may be the failure to remove the  safe ty pin or/and safe ty cap.

The  term " premature ” applied to a fuze indicates that  some portion of the fuze has functioned 
socner th an was intended,  with the  re sult tha t the shell filling is exploded prem aturely.

476. By reason of the Safety Arrangem ents in Fuzes a premature act ion of the  fuze detona tor 
will not always resu lt in the  prem ature explosion of the  shell. In fuzes, however,  where there  is 
nothing to  prevent  the Hash from the  det ona tor  reach ing the fuze magaz-ine the  premature action  of 
the de ton ato r will result in the immediate explosion of the fuze. A premature  ignition  of a fuze 
deto nato r may  result in a shell burs ting  when the  gun is fired and before the  shell has had time  to 
reach the muzzle. A simi lar accident may occur owing to a  defective  shell or filling.

It is imp ortant  when repo rting  prem atures to  take great care  to ensu re that  full jxarticulars of 
the shell, the  fuze and the  charge  used in the  gun are  reported  to the  Adm ira lty ; this  will enable 
the ma tte r to  be fully investiga ted and avoid  suspicion being thrown on the  fuze o r on the  shell when 
the oth er  is real ly responsib le for the  accident.

Pre m at ure s in fuzc< m ay  be d ue  t»  a large number o f cau ses, an d  i t  is impossible withou t thorough 
investiga tion to  de te rm in e the  cause  of any  on e accidental explosion.

Firing through Muzzle Covers.
477. Base fuzed shell are not liable t o p rem ature if fired through a muzzle cover, even if the cover 

is coa ted with ice. Nose fuzed shell may premature if fired through a muzzle cover, and  if the y do 
not the y will p robably  be blind.

47S. For Guns, 2-pdr. to 12-pdr. inclusive.— When muzzle covers of any nature are  in p lace, whether 
or not the y are  likely to be coaled with  ice. the  first round fired should be a practice projectil e or a 
base fuzed shell.

479. For Guns, 3-inch and above;
(»} When circumstances a re such that  throughout the  whole period during which the guns 

are  likely to remain loaded, formation of ice is not liabk  to  occur, all shell, whether 
base fuzed or with direct  action  fuzes (including K device shell) or time fuzes, may be 
fired through muzzle covers if condi tions make it desirab le to  keep covers in place. 
The except ions to the  above are  fuzes Nos. 44 and 45P. Shell fuzed with  these  fuzes 
are not to be fired through covers, and  when the y are  in use an d it is necessary to  keep 
covers in place, the  first round must be a practice projec tile or a base fuzed shell.

(«) When ice is liable to form, base fuzed shell awl K device shell may still-be fired through 
the  covers, but shell fuzed D.A. or those lute d with time fuze’s should  not be fired, 
A practice projectile (or a base fuzed shell, according to circumstances) should  be the 
first  round tired.

Afote. Cart ridge , Q.F . 40  mm. Practice (weighted and  plugged shell) must be used lor 40 ntm. 
Bofors gun s an d not Cartridges O.P.  40 min. Projectile Practice (fuzed and filled S.K.274).

f
t
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Care of  Fuzes.

•ISO. Instructions for the care of fuzes supplied sepsrately in tin  cylinders ate  se t out  in the  
N.M. & E .R.s.

Should the waln tigl ilnes-. of fuzes supplied  in their ((i np jnen t shell lx  compromised in any wav 
(f.g . by removing th e pin or by setting  of a lime ling) tint fuze, if not immediately fin d,  should be 
regarded as  unfit for service, and the comple te round re tim ed  to a Naval Armament  Depot a, the  
earliest opp ortuni ty.

Metal Fuze Cover*.

••HI. Metal fuze covers h.ive proved superior to rubber covers.
Metal covers ar e not to be removed un til absolute ly necessary, due regard being paid to  operational 

and  we ather conditions.
Ill the event of fuze failures the rou tine  rep ort  (Form No. S.114S(;) ) is t o  stat e the  period of 

tin i' between the removal of t he  fuze cover ami firing, together with any remarks as to weather con- 
dit ims, etc. , Io which the shell may have been exposed before and during that  period . and which 
may be helpful  in d etermining the cause  of the failure.

K it  Plasters.

482. Kit pla ste r, form a method  of waterproofing an l a means of protection  for flues of shell 
in nad y-u se racks in exposed positions. Inst ruct ions  for  rise are contained iii N.M. & E.K.

The plaste rs consist essent ially of a conical canvas cap soaked in kit composition and placc-d 
river the now: of the fuzed shell. They can lx  readily  removed by the beck ets without the iim- of a 
key or  o the r instrument, Kit plasters  a rc supplied for No 44 fuzes,

483.  th e  method to be used when fitting a plaster is :—
(i) Remove any grease from the nose of the fuze.

(i'i) Heat the composition in uu ordinary gluepot.  It should  remain at full he at for about 
15 m inutes before it is used.

(in ) Men handling the plasters  should rub  a littl e mineral grease over t heir hand s to p reven t
the composition adhering. »

(if)  Place a paper  cover (supplied with the plaster) over the nose of the  fuze to prevent the  
composition adhe ring to th> fuze.

(f) Dip tlic  plaster  into the composition and keep it there  for one minu te, so tha t it ma y 
lx well satura ted .

(w) Lift (lie  p laster from the composition and allow it to cool until the composition is no 
longer runny.

(i-irj Two men should each take hold of two loops and pull the plaste r quickly over the 
nose o f the shell, seams ou t. The  seams  shenud then b r pressed down with a suitable 
piece of wood.

(v»n) Finally, dip the nose of shell 4.7-inch and below into  the hot composition til l the com­
position  just covers  the junc tion between the b otto m ol the pla ste r und the shell. Wit h 
shell above 17-inch.  app ly a coat of composition with  a brush. Scrap- off any com ­
position which ru ns down on to the body of the shell when it is stoo d on its  base.

(»x) To facil itate  removal of the plas ter, a becket of spun ya m  should he rove through all 
four loops ol tin- plaster.  A tug on t hi s becket will pull a ll four loops  at  once.

CH. XII—SECTION 9.— FUZIN G AND UNF UZING SHELL
GENERAL.

484 Kegiilation:. concerning the safe ty precaution* ti  bn observed  while fuzing and  unfit ting 
shell are set out in N.M.E.R.

Shell (>-pdr. and below and all shell for submarines are supplied fuzed.
As a wartime measure H E . shell 5.25-inch and  below fitted with Fuzes No. 206 or No. 207 are 

wipplied fuzed.
In sliips other  I ban D.E.M.S., Fast Liners and Auxiliary Vessels, II.E. shell lor use with Time 

Combustion  fuzes are  supplied plugged, with g aincs in position (il f itted ). Certain H.E. shell for use 
with Percussion, I).A., Fuzes, are  also issued plugged.

For D.E M.S., Fast  Liners ami Auxiliary Vi-.-ch, slid below fi-mch are supplied fu&ed ; 6 inch 
• hell are issued plugged and are fuzed on board with assistance from Naval Armament Supply  penonm I.

All components that  screw into the base of a shell (r.c., base fuzes, tracers)-have left-hand screw- 
threads. Nose fuzes have right-hand screw-threads.
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INSTRUCTIONS TO FUZ E-GENERA L.
485. («) Ease  the  " g rub  " or fixing screw in the  nose of the  shell right back Io ensure tha t it

clears  the thread s of  th e  plug . Th e sc rew nces s wi ll be foun d ful l of lu tin g.
(»'»') Unscrew the  plug from the  fuze hole and remove th e plug and washer. Washers  which 

are  sometimes fitted round the  head of a  No. 8 gaine should not be removed. If the 
plug cannot be unscrewed with the  service fuze key.  the  shell is to be landed  at  the 
first o ppo rtunity at  a  Nava l Armament Depot.

(i»i) Wipe the  threads of the  fuze hole  to  ensure th at  no explosive, is le ft on  them.
(tv) Coal the  thre ads  of the fuze with Mark V h tin g.  taking care  that  no luting is applied

to the  Ixittnm of the  fuze. Place a fillet ol Mark VI luting or R.D. 1205A unde r the  
washer. No lubricant oth er  tha n Mark V luting i s to be used ; it is t o he applied with 
a new brush . Mark VI luting is tacky and  should be applied with a wooden spatula .

(v) Sec that  the  gainc is screwed home. With  a  No. 8 gaine this is done by feeling with 
the  fingers that  the  head of the gaine is belo.v the surrounding washer (care being ta ken 
tha t the  pressure plate of the  gaine is not touched) : with  oth er  gaines it is done by 
feeling that  the  gainc itself is not loose. If the gain* is not sen-wed home the  shell is 
to be retu rne d to  a Naval Armament Depot.

(vr) Fit washers to  the  fuzes as follows 
Nos. 44 and 45P—no washers.
Percussion, D.A., Time. Time and Percussion—a copper  asbestos washer unless  a 

washer has a lready been fitted.
(vii) (a) Ins ert  the  fuze an d screw home, using ro  more force tha n can be applied by hand 

with the  sendee fuze key. Hie washer m ust lx? kept central so t ha t no part of it 
prot rudes beyond the  side.

(6) Fuzes fittin g G.S. fuze holes Nos. 44 and  45P fuzes) are screwed in by their 
caps, which are slotted across  or provided with a square recess in the  top. The 
cap  turns the  fuze by the  body pins, on to which the  ra p fits with  a bayonet join t. 
It is n ot always possible. because  of tbs  tape r of the  G.S. hole. Io screw the  fuze 
far enough in for the underside  of  the  head to bea r on the  bot tom  of the  recess in 
the  nose bush and  a slight prot rusion of the  fuze is to be accepted ; a fillet of 
Mark VI luting is appl ied in the  recess in the shell und er the head of  the  fuze. It 
is essen tial with  fuzes having a scrcw-r.own water tight safe ty cap  and tight ening 
plug (c.g.. No. 45P fuzes) that  the tightening plug should  be in the  screwed down 
position when the  fuze is in the  shell.

(c) Fuzes fit ting  2-inch  holes are  screwed in by  the body. The fittin g k ey take s into  a  
groove or hole in the  body. Thus , in l ine fuzes with  water tight covers the  cover 
must be removed before screwing in th t fuze.

(</) Time and Tiine-and-Percussion fuzes must  be  se t SAFE before they  dre  inserted. 

(viii) Screw the grub  screw firmly home. Fill up its recess with  luting. Mark VI.
(fx) Prot ect the  head of the  fuze from damp. This i s applicab le only to  No. 44 and earlier 

mark s of No. 451*. which have no watertigh t cap  and  have not alre ady  been water­
proofed in depo t.

The procedure is :—
(<») Unt ie the  knot  in the  becke t of the safety pin. The  becke t is rove through the  

crown of the  safe ty cap. No. 44 fuzes. Marks X and  later,  do not have a becket.
(fr) Remove the  securing pin or pins. In No. 44 fuzes, Mark X and  late r, this  also 

removes the  safe ty pin.
(c) Remove the  safe ty cap  carefully  so as to  avoid any  stra in on the  becke t of the 

safe ty pin.
(d) Exam ine the  Pet tma u cement over the  head of th e fuze to see that  it is sound and 

in good condition ; if it is not in good condition the  luting may work down into 
the  fuze an d sa tur ate  the  detonato r Fuzes which are  not in good condit ion should 
lx- retu rned  to  a Nava l Armament Depct.

(«•) Coat the  top  portion of the  fuze with Mark IV luting, placing a thick  layer over 
the  head of the  flize. In applying luting to  the  head of a No. 44 fuze care must 
be take n to avoid  depressing the  needle disc as this will fire the  deton ator .

(/) Reeve the becket of the  safety  pin through the crown of the safe ty cap.
(g) Replace th e  s a fe ty  ca p
(h) Replace the  securing pin or pins and open out the  split ends. In fuzes No. 44, 

Mark X and later , replace the  safe ty p in ; if any difficulty is encountered in so 
doing the  fuze should be removed and returned to  a Naval Armament Depot unless 
it is like ly to be. tired in the  near future-.
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()) Re-kno t the becket of the safe ty pin.
Note.— In future m anufacture  the  luting m iy  be  appl ied to the  head of the  fuze at 

the  fuze-filling factory. No furth er waterproof ing on board will be  necessary 
with these fuzes.

(x) With D.A fuzes stencil the  word " FUZE D " on the shell with the  special vermilion 
paint,

INSTRUCTIONS TO UNFUZE GENERAL.
486 Unfuzing shell is ca rried out by  reve rsin g the  operation s jus t described 

(»j Ease  the  gTub screw right back.
(ii) Unscrew the  fuze with the Service fuze key (using no more force than can be applied 

by hand) . If the  fuze cannot be removed bv this me ans the  fuzed shell mus t be re­
turned  to a Naval Armament Depot at the  first opportuni ty.

(»i») Exam ine the  fuze to see tha t no par t of it remains  in the  shell . 11 a |K>rtion remains 
in the  shell, the shell is to be handled with care,  kept in the  horizontal position and 
lowered overboard in deep water. The remainder  of the  fuze should be hand led with 
care and thrown overboard at  once. In no circumstances should any att em pt be made 
to remove a portion of a  fuze rema ining  in a shell on board  H.M. Ships.

(»T) Insert the plug, with  leathei washer under tin flange, and  follpw a procedure  similar 
to that  in {««), (if ) and (vii) id para. 48$. The threads of the  plug m ust he wiped cleau 
before applying the  luting.  Screw up the  grub  screw and fill its recess with  luting 
Mark VI. Care is to be taken tha t the  correc t type  of plug is placed in the shell

(v) Strike through the  word " FUZE D ” with vermilion paint.
(vi) Replace the  fuze in a tin cylinder and seal it.

TIME mechanical fuz es and FUZE NO. 230 .
•187. Shell supplied fuzed with No. 206, 207 or 211 fuzes may also be used with  Fuze No. 230 

over Gallic No. 9 or 10 and vice versa. When a No. 211 fuze is fitted on board  in place of any other  
fuze an d gaine, the  “ G.9 ” or " G.10 "  marking  on the shell should  be erased o r barred out and if a 
No. 211 fuze is  being replaced by other fuze and  gaine, the " G.9 "  or " G.10 "  as applicable, should 
be ad de d by  s tencil to  d e n o te  th e  p re se n ce  o f a  gaine.

1

To Fuze with  Fuze No. 211 .
488. Ease ,h> grub  screw fully back and remove tin- plug (with leather washer) by  means of 

Key No. 48, Mark I. or a  suitable  screw driver, faking care tha t the  components of t he  exploder system 
arc not. sp lied from the  shell. To ensure th at  all the  components are in place a " gauge," depth of 
cav ity,  nlhd H.E.  shell. No. 7 is supplied, l i e  cauge should 1m- applied to  the  shell cav ity, using the 
longer end of. the  gauge which is  marked “ NOT GO."  The bottom of the gauge will rest, without 
pressure, on the exploder in the cav ity and the flange should be just de ar  of the nose of the shell. If 
the  gauge, without undue pressure, touches the  nose of the shell on both  sides the  shell should be 
re-plugged anti returned to  a  Naval Armament Depot at  the  firs, oppo rtun ity.

It the gauging is correct screw in the  fuze (which has a copper asbes tos washer secured to  it) 
using Key No. 89, Mark III  (Schedule of keys, page 131). Screw the grub screw firmly home and 
fill the  recess with luting,  Mark VI

To Fuze with Fuze No. 230 over Gaine No. 9 or 10.
469. Ease the grub screw fully back and remove the  plug No. 20  (with leather washer) or fuze 

No. 211, taking care tha t the  comix>ner.ts of the  exploder system arc not spil led from the shell. Gauge 
the  cav ity  with gauge No. 7 as described above for No. 211. Ins ert  gaine No. 9 or 10 by means of 
Key No. 69. Mark II.  The gaine. when screwed down, need not make metal -to-meta! contact with 
the seating in th« shell, bu,  should give firm compression ,0  the  exploder system.  Undue force is 
not to  he used . Apply gauge No. 7 to  the  fuze hole using the  end marked " GO " afte r insertion of 
gaine. The flange should make meta l-to-meta l contact  with the  nose of the  shell. If gauging is 
correct,  insert I-'uzc No. 230, using Key No. 121. Mark I (taking care  th at the copper  asbestos washer, 
which is provided with th< fuze, is in place). Screw the  g iub  strew  firmly home. Fill the  recess with 
luting, Mark VI.

To Remove Fuze No. 230 and Gaine No. 9 or 10.
49 0.  Ease the grub  screw fully back and unscrew Fuze No. 2311 (with the  C. & A. washer) and  un­

screw the  gaine. using the  sanu  implem ents as those for fuzing described above. No undue  force 
should  be used. The shell can then be fuzed with Fuze No. 211 or plugged with Plug No. 20 ; the 
precautions and gauging as set  out in para . 488 being observed.

FUZES IN 14-1NCH, 15-INCH AND  16-INCH , H.E.  SHELL. Fi g.  5
491. These shell, when prepared for time  fuzes, are  marked with the word " T IME  " in two 

places on the  nose. It 15-mch ll .E . shell have zme alloy Caps in place, the  caps should  be removed 
and left off afte r fuzing. The approved luting is Mark VII or Vllm.



73
C II . X I I — SE CT ION 9.

To remove Time Comhuntfon Fuze* in  14-inch nnd 10-inch H.E . Shell and Fuze wi th Fuze No. 118,
492. («> Slack back (h r fix ing m o w .

(4} Remove the tim e fuze w ith  key No . 89 and replace in  its  tape-banded cylinder.
(c, Remove the gaine No. 9  o r It) w ith  key No 69 and place sim ila rly  in its  cy linder.
(<Z) Insert  exp lode r, 3 oz. C E. |ic llc l, wi th lif ting band.
(/I  Using gauge No. 9 test the dep th of cav ity,  and if  correct.  Insert two tra cin g clo th discs 

on to p  of the exp loder. Gauge No. 9 is a "  Not  Go "  gauge, and when used, the  bottom  
of the gauge w il l rest,  w ith ou t pressure. on d ie explode r, 3 oz. C.E . pel let,  in the  cavi ty  
and the flange should be jus t clear of th< nose of the shell. Shou ld the ca vi ty  be of 
inco rrec t depth , the stroll must be rc ti irne l to the nearest Naval  Arm ament Depot,

(/ ) InM Tt fuze No.  I IK w ith  Copper asbestos W.lshci under flange with  Keys No 113 or 
No. 121, using lu tin g when and as descr ib'd  on the Diagram.

fg) Tig hten  the fix ing screw and cover w ith  luting as called for on  the Diagram.
(A) At  i his stage the  ste nc illin g of  the word ' Tune "  in  two places should lx* Cnrred through

hut not ob lite rated, in mdei tha t it inny be known (ba t this shell can lie  e x p lo d e d  to 
tak e a gaine and time fuze,

To remove Fuze No. 118 in  14-inch nnd 16-inch H.E . Shj ll and Fuze wi th a T ime Combustion Fuze.
493. (a) Slack hark the fix ing  screw

(A) Remove the  fuze No. 1(8 w ith  Key * No. 113 n r No. 121 mid r eplan In It s tape banded 
cjd ind cr.

(c) Remove the tw o tra cin g clo th discs and li t out the exp lode r, 3  oz. C.E. pel let,  using a 
hook  made o f brass w ire . In order to ensue tha t all components are in place and su it ­
able for rece iving  a sligh t compression upen the in w rt lo n of No.  9 or Id  gaine, a gauge, 
depth Of cavity filled 11 E. shell No. 7, is suppl ied, Apply  this  gauge to the shell ca vi ty  
using the longer end of the gauge1 marked “  Not Go.”  The Im ttom of -the gauge wi ll 
rest, wi thou t pressure, on the cxp lodering u n it  in the ca vi ty  and the flange should be 
jus t clear of the nose o f the shell, If  t il t  gauge, w ith ou t undue pressure touches the 
now of  the shell on both  sides, the xhc ll sho ild  lx- replugged and re turned  to  all Armame nt 
Depot  at tin* fir st  o pp or tuni ty ,

(if) I f  the gauging is correct in * it gidnc No. 9 or Id  w ith  Key  No . 69
<e) Apply  gauge No . 7 to th< fuze hole,  using the end marked "  Go af te r insert ion  o f gaine. ”

The flange should  make metal to  m etal contact w ith  the  nose o f the  shell I f  incorrect, 
the shell should he returned,  plugged w il l plug  fuze hole 2-iuch No. I I  to the  nearest 
Na val Anunni' iil Depot,  On no areount »l uu kl  plug fuz> hole 2- inch No. 13 be inserted.

(J) I f  the depth is  correct insert  fuze No. 4tX>, placing a copper-asbestos washer und er the  
flange, or  fuze No. 401, which has a copper-asbestos washer  secured to  it.  w ith  Kev 
No.  89. using lu tin g where  and as described on the Diagram.

(tf) Tighte n the fix ing screw and cover wi th luting a.  ta ile d for  on the Diugrum.
(A) I'he word T IM E  should lx- re-stencilled ou the shell.

To rem ove  a Tim e Combustion Fuze in  15-inch H.E. , B.N .F. Shell and Fuze wi th Fuze No. 360.
494. (<a> Slack back the  fix ing  screw.

(A) Remove the lim e fuze w ith  key No . 89 an I replace in  its tape-banded cy linde r.
(f) Re mo ve the ga me No. 9  o r Id w ith  key No 69 and place sim ila rly  in Its  cylinder
(</) Remove the tw o tra cin g clo th discs, li ft  ovt the exp lode r, 26 dram  C.E pe llet , toge ther  

w ith  the three glazeboard discs  placed at the underside between the pe llet  and li ft in g  
band, using a hook made of  brass wire.

• fr) Ins ert exp lode r, 5-oz. I N T pe lle t, w ith  li ft in g  baud , followed  by tw o trac ing clo th  
discs.

9 )  Us ing  gauge No . 9 test the depth of cavity. Gauge No.  9 is a  “  NOT GO "  gauge, and 
when used th e bo ttom of the gauge w il l res t, w ith ou t pressure, on the tracin g clo th  
discs in the cavity  and the flange should  bt ju s t clear o f nose of shell. Should the c avity  
be of  inco rrec t dep th, the shell should be returned to the nearest N aval Arm ament  Depot.

(g) Ins ert fuze Ni». 360 w ith  a copper washer under the fliuige w ith  keys No. I 13 or No. 121. 
using luring spar ing ly on the threads.  and also on lir e ci)p|x-r- isbosto* washer  to  make 
ju i effective seal. A t th is  stage fuze No.  360 should have the  safety cap  removed and 
the wa tertigh t cover in place.

iVo/e.- In the even t of the sliell  Ix-in^ requ ired for  use against  targets which the 
common po inted  shell were designed to attack , a special -te< l nose plug w il l be supplied  
to replace the No. 360 fuzn.

(A) Tig hten  the fix ing screw and cover w ith  lut ing .
(■#) Assemble tin* v ine alloy cap , using lur ing  sparing ly on the thread mid also on tin flange. 
(A) A t th is  stage the stencilling of the word ”  I I  ME ”  in two places on the ln  ad should lx-

barred through but not ob lite rated, in order tha t it  rnuy be known tha t this shell can 
he explodered to take a gaine and  time fuse.
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To remove Fuze No. 360 in 15-inch H .E., B.N.F. Shell and Fuze with Time Combustion Fuze.

495. («) Remove  zinc alloy cap.
(6) Slack back fixmg screw.
(c) Remove  fuze No. 360 with keys. No. 113 or  No. 121, and  replace in its  tape-banded 

cylinder.
(d) Remove the  two tracing cloth discs and lift out the  exploder, 5 oz. T.N.T. pellet, using 

a hook made of brass wire.
(<■) Insert  exploder. 26 dr. C.5 . pellet, with three glazelxiard discs between the liftin g band 

and bottom of the exploder and follow by the  insertion of two tracing cloth discs. To 
ensure tha t all components  arc in place and suitable for receiving a slight compression 
upon  the insertion of No. 9  or 10 gainc, a  gauge depth of cavity  filled H.E . shell No. 7 is 
supplied.

.Apply the  gauge to  the shell cav ity,  using the  longer end of the  gauge marked 
" NOT GO.” The bo ttom  of the  gauge will rest, without pressure, on the  explodering 
unit in th e cavity, and the  flange should be ju st clear of th e end of the nose of th e shell. 
If  the  gauge without undue  pressure touches the  nose of the  shell on both sides, the 
shell should be re-plugged and r eturned to an Armament Depot at the first opportun ity.

(/) If the gauging is correct, inse rt gainc No. 9 or 10 with key No. 69.
(g) A pp ly  ga u g e  No . 7 lu  th e  fu ze  ho le , us in g th e  cu d  tu a ik c d  "  G O  aftc i inse rtion  of the 

gaine." The flange should  make meta l-to-meta l contact  with the nose of the  shell. If 
incorrec t, the  shell should  be retu rned  plugged with plug fuze hole, 2-inch No. II . to 
the nearest Naval Armament Depot. On no account should  plug fuze hole. 2-inch, No. 
13 be inserted .

(A) If the depth is correct, inser t fuze No. 400, placing a copper-asbestos  washer under  flange, 
or fuze No. 401 which has a copper asbestos washer secured t o i t, using luting sparingly 
on the  threads and also on the  copper-asbestos waslier to  make an effective seal.

Note.—On no account should an  att em pt be made to replace a zinc alloy cap on a 
sh ell  th a t  h ae  tim e fa ze  in pl ac e.

(/■) Tighten the  fixing screw and cover with luting.
(k) The word "  TIME " should be re-stenci lled on the  shell.

H.E.  SHELL WITH A UNIVERSA L CAVITY 4-INCH TO 16-INCH.
49 5a. Shell fitt ed with a standa rd size of universal depth of cavity have been recently in troduced 

tn  permi t an exchange of fuzing arrangemen ts to lie carrie d ou t on board.
A list of shell so fitted with the  appropriate fuzes and their  exploder units are  set out in the 

.Addendum to  this Handbook. These shell will have the  let ter ” U " stencilled on opposi te sides of 
the  head as a means of identification.

Shell which h ave  trace r fitted are not to be fitted with Fuzes Marks 56 and 60. When Fnz.es 
Marks 56 or 60 are being fitted LUTING must not be  used on the threads of fuze, fuze hole, screw, 
or screw hole ; these m ust

(l) be wiped clean of luting
and

(2) be  d ry  bef ore  iiu nr+i on  of th e  fu ze  am ! g ru b  sc rew.
Luting is to  be  used only on the underside of the  copper-asbestos jointing washer unde r the fuze and 
for tilling the  recess over  the grub screw when the  screw is home.

Fuzes together with their appropriate exploder un its are packed in m etal cylinders and are  supplied 
read y for insertion into  the  shell cavity. A lifting band  is fit ted to the  exploder unit  and  enables it 
to be lifted as a whole. It  must be used when the  exploder unit is withdrawal from or inserted in 
the  shell or cylinder.
To Exchange Fuzing Arrangements.

Easc  th e  g ru b  sc re w  f i ll y  b ack , unsc re w  an d  re m ove th e  p lu g  o r  fu ze , o r  fuze a n d  gain e  (ae 
applicable)  front the shell. With draw the exploder unit from the  shell. These arrangements should 
then  be placed in the appropriate meta l cylinder, which should be marked suitably with a label for 
identi fication purposes and dosed.  When placing a  gaine in its cy linder care must be take n to ensure 
that  the  plastic washer of the cy linder is positioned below the  plastic adapter with the  gainc intruding. 
Hie gainc must be screwed into the ada pte r and the  shoulder below the thread on the gaine must be 
flush with the top  face of the washer when the washer and the  adapte r axe in contact. This ensures 
th at  the  gaine will not exert any undu e pressure on the exploder unit or permit play  between the 
bot tom  of the  gainc and the exploder unit.

Remove the  fuze, or fuze and gaine required, and  the  exploder unit and the  packing from the 
cylinder. Insert the  exploder unit into  the empty cav ity of th e shell, felt end first, followed by two 
tracing cloth  discs. When a  gaine is being fitted it  mus t be screwed home on to its  seating with 
Key No. 69. Mark II,  to ensure the correc t compression of the exploder u nit.  Check thi s by  applying 
Gauge No. 7  to the  fuze ho.e, using the  end marked " GO " after inser tion of gaine. The flange of 
the gauge should make metd -to-m ctal contact  with the  nose o f the shell. Screw th e fuze home with 
its appropria te key and screw th e g rub  screw firmly home.
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WASHER .COPPER ASBESTOS 
MUST Bt PITTCB MERC UNLESS  
ALREAOT A S I  EM BLEB TO ru xs

nx iht

TIM E TO I t  NO. 40 0  
M  « >  O , 401 C 
WITH

exp-.obxr

EXPLOWR

t  TRACING CLOTH

SHELL BL HIC H EXPLOSIVE 14 INC H HEAVY MX. IYB AND 16 IN CH  MK. 116 
FI TT ED  FOP TIM E FUZE , ANO ME THOD  OF CFANCE  OVER TO D A  FUZE N O IIB

-  AS  FIREO AFTER REMOVAL OF FJZE COVER O R CAR

SHELL FITT ED  WITH BASE FUZE NO SSI A N ) TIME NOSE FU ZE WITH  
CA INE NO.9 OP IO. AS FlP ED  AFTER REMOVAL OF FUZE COVER

NOTES ZINC  ALLOT CAP l»  HOT TITTCO IN  T N I*  COMBINATION

C A R P t*  4 » *« » T n «  
WASHER

ZINC ALLOT 
CAP

W A Ttm C N T  
COVER

T D K  MO.>40  WITH 
SAX IT T  CAP 
ItM O rC O  ANP 
WATERTIGHT COVM  
SUBSTITUTE 0

EKPLOBtP
» OX C L

STEEL N X E  PLUC TO 
S E P L A C i X U X t N R  M O  
AU ft Tlsx *. s u l w  r « p

CXPLODCR 
> 0Z -C 4.

SHELL FI TT ED  WITH BASE FUZE N0.5SI AND 
D A. NOSE FUZE NO- 3 6 0  UND ER A ZINC

ALLOY CAP-A S FIRED

X  JO IN T TO BC MABE WITH LU TINC  MX. VII

Y  UMOtRSIOT OX CA . WASHER TO BC 
COATTO  WITH LUTIN C MX.VII

SHELL FITTED WITH BASE FUZE N0.5SI AND 
NOSE PLUC(REPRCSENT INC DA  NOSE FUZE 
NO  3 40  AND Z IN C  ALLOY CA pJ-AS FIRE D

NOTE:
THREABS O l PLUC OB XUXt TO B t COAT 10 WITH  
LUTINC U XiM  P lU CCtO  OSXUXtO  SHELL ARE TO 
NATZ IN I  ACT *C » X »  INSERTEB WITH LUTIN C MS-VII 
ANO T B t RECESS CO M PLlT tL T P IL U O  WITH 
LU TINC  US.VU AXT EB  TH E SCREW IS  HOME

FIG. 5.—FUZES IN U  IN .. 15-IN. ?.N1) 16-IN. SHELL,
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496. FUZES AND CAINES IN USE IN THE NAVAL SERVICE

TYP E AND
SERVICE NO.

OF FUZE
PARA. PLATE

NO.
pko jecth.es is 

WHICH USED
OWN REMARKS

Percussion, Direct
Action.

19A — — H.E. 3 pdr. and O.F.M.
6-pdr.

45P 34* 16 H.E. 12-pdr. to For  anti- ship  use against
6-inch thin  plate s

4-1 35.7 H.E. 3- pd r. to For  bom bardment
15-inch

117 — — Smoke Shell 6-inch
Smoke Shell 6-inch

(A.Q.) Or  Fuze No. 118
( hemical Bursting 6-inch
without a Gaine Mark XJI J

118 35s 16 H.E . Shell wit 1- 3.7-i n c h.
out Gaine 1 4 - i n c  It

to
16-inch

Chemical Bursting 6-inch,
w it h o u t a  G ai ne M ar k X II

230 359 16 H.E.  Shell Willi 8 inch and
Gaine below

— — Target Smoke 4.7-inch
— — Chemical Bursting 4.5-inch to

with Gaine No. 11 8 -  i n c h.
except 6-
inch Mark
XII

360C 364 — H E.. B.N.F . 15-inch
(without Gainei

240 __ — H F. 2-pdr LV . O.F.M.
241 36.5 37 H.E. 2-pdr.  I..V. Supersedes Nos. 131 and

3-pdr. and 24ft
6-pdr.

" K " device Pro- 6-inch atxl O.F.M
jecti les 8-inch

243 - __ — H.E. 2-p<lr H.V. —
246 370 37 H.E. 2-pdr. H.V. Superseding  No. 243
248 3*59 " K " device Pro- 6- in ch  to Modified No. 241 to

jectiles 16-inch allow use with reduced
charges as well as full
charges

251 374 — H.E. 40 tntn. Bo- Superseded by No. 255
lors

(British)
252 375 — Incend iary 20 min. British  and American

Hispono manufacture  O.F.M.
253 577 — H.E and H.E I. 20 nun British  and American

Hispono man ufac ture
254 5 ^ — ll. E ., H.E ./J. and 20 mm.

H.E ./I.T . Oerlikon
20 nun.
Hispono

255 375 37 H.E. 40 nint Supersedes No. 251 •
Bofors

258 5*3 — ILE ./I.  and 20 nun. Bri tis h m an uf ac tu re
H.E ./I.T. Oerlikon only

259 37s H.E. 40 turn —
Bofors

Percussion. Rase,
Hotchkiss 3S3 jS Steel Shell 3-pdr.  and

fi-pdr
C.P. Shell 2-pdr.

Percussion, Base,
Small

293 — — S.A.P. 2-pdr.
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TY PE AN D  
SERVI CE NO.

OF FUZE
PAR A. PLATE

NO.
PROJECT ILES IN 

WHICH USE D

Percuss ion,  Base,
Medium.

12 — — C.P. Shell *

12F — — C.P. Shell
•

12F.R.
12W.F.

— — C.P. Shell
C.P. Shell

1

12F — . S.A.P.
Specia l

500 &7 — S.A.P.

501

502

3S7 ft )

.3 ^7 (»'*)

18 S.A.P.

S.A.P.

551 jA'7 (t't t) — C.P.
H.E., B.N.F.

)

Percus sion, Base, 
Large.

15C — — C.P.C . filled pow­
de r

15 —* — C.P.C . filled po w­
de r

15 wi tho ut delay — — C.P.C . filled po w­
der

160 A .P .C .; C.P.C. ;
C.P.B.C . tilled 
she llite

158 C.P.C. filled T.N.T.  
A.P.C . filled
T.N .T.

158 A — — A.P.C. filled
shel lite

159 C.P.C . filled T.N.T.

A.P.C. filled
T.N.T.  o r shell ite

S
a

345 — — S.A.P.C.  filbd
T.N.T.

345A — — S.A.P.C.  filbd
shell ite

346 3 9 '  (f it ) — S.A.P.C.  filbd 
T.N .T.  or shell ite

479 - C.P.B. C. ; C.P .C. 
or  S.A .P.  filled 
T.N.T.

479A C.P.B. C. ; C.P.C . 
or  S.A .P.  filled 
she llite

480 3 9 '  ( 0 18 C.P.B.C. ; C.P .C. 
or  S.A .P.  filled 
T.N.T. or  she llite

Tim e, Combustion
80/41 — — H.E. (16 l b) 1

121 — — C.N.F.

GUN HEMARKS

12-pdr to  
4.7-inch

an d below

12-pdr. to
5.25-inch

12-pdr. to
5,25 inch

1.5-inch,
4.7-inch 
<62 lb.) 
and 5.25- 
inch 

• 15-inch

abo ve
5-inch an 
abo ve 

5-inch

5-inch at, 
abo ve

15-inch

14- inch.
15- inch 

and
16- inch

15-inch

Lead-free  me tal . We ak 
ru ed  c reep spring

Lead- free me tal . For  
use  under  base  co ve r 
p la t e s .  W e a k e n e d  
cree p spring

Supersedes  No. 12F
Special

Superse des No. 500 

We ake ned  creep sprin g

We ake ned  creep sprin g

► Obsolescent

Supersedes No. 16D

Sup erse des  Nos. 158 
and 15SA

• Supersede s No. I6 P

Sup erse des  Nos. 345 an d 
345A

Supersedes  No. 160

Sup erse ding  Nos. 479 
an d 479A

Obsolescent

O.F .M.

G
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TYPE AND
SERVICE NO.

OF FUZE
PARA. PLATE

NO.
PROJECTILES IN 

WHICH USED
GUN

r—>

REMARKS- 1 ": !

Tin e, Combustion
nn/d.

125 4 " 29 C.N.F. 2-pdr.,  3- Supersedes No. 124
pdr. and Mean Time set full 16.9
6-pdr. seconds

185 — — Targe t Smoke 3-inch Obsolescent
(124 lbs.) 20 cwt.

19 8 4‘7 J9 H.E . with gaine 12-pdr.  to Mean l ime set full 45
8-inch seconds

Star Shell 4-inch and
below

Smoke Shell H.E. 4-inch to
5.25-inch

Chemical B E. 5.25 - in c h
and  6-inch

T a rg e t Sm ok e 4-inch, 4.7-
with gainc • inch and  

5.25-inch
H.A. Practice  Pro- 12-pdr. to

je c ti le s 8  in ch
F al li ng  T ar ge 12-pdr.
Shell

400 424 — H.E.  Shell with 12-pdr.  to Mean Time set full 9.7
• gainc

Shrap nel Shell
16-inch 

4-inch and
seconds

below (ex­
cept  3.7- 
inch)

H.A. 1’racticc Pro- 12-pdr. to
jectfles 8-inch

•101 — — H E. Shell with 12-pdr.. 3- Mean Time set full—
gainc inch , 4- Mark I, 16.7 seconds

inch.  14- 
ineb, 15- 
inch and
16-inch

Mark I I. 17.55 seconds

Shrapnel Shell 4-inch and
below, (ex­
cept  3.7- O bs ol es ce nt . Be ing
inch} used  as a tempora ry

Target  Smoke She 1 5 .2 5 -i n ch measure  for projec-
with  gainc and below tiles mentioned

H.A. Pract ice Pro- 12-pdr.
jecti lrs 8-inch

F all in g  Tar ge 4-inch
Shell Mark-, V 

and XVI, 
4 .5 - in ch  
and 5.25- 
inch

402 425 Shrajinel Shell 4-in ch and Intended to function at
below (ex­
cept 3.7- 
inch}

500 yards range

Time, Mechanical.
206 435 — Il.E.  with gainc 4-inch to Maximum time of run-

8-inch ning—43 seconds
Star Shell 4.5-inch to

5.25-inch
Target Smoke 5.25'inch
Shell aixl below

H.A. Pract ice Pro- 4-inrh to
jectiles S-incli
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T7P E AN D  
SER VIC E NO. 
OJ FUZE

PARA. PLATE
NO .

PRO JEC TIL ES IN  
WHI CH US ED

GUN REMARKS

Time, Mechanical-
con/</.

207

211

215

Time and Percussion
80
93

Caines
No. 2

No. 8

No. 9

No 10

Nt II

497-504.

44>

44$

jf>2

75*

$3

2 0

17

*9

19

H.E.  with gaine 

St ar  Shell

Chemical B E.

Target Smoke
Shell

H.A. Practice Pro ­
jectiles

I I .E.  w i t h o u t  a 
gaitie

T arg e t Sm ok e
Shell withou t a 
ga ine

Star Shell .

Shrapnel Shell 
Shra pnel  Shell

Target Smoke 
(12* lbs )

H E.

Targ et Smoke 

H E.

Target Smoke
Shell

H E.

Target Smoke
Shell

H.E.

Chemical Burst ing 
Shell

4 inch to il-  
inch 

4-inch 
Mark XVI. 
4.5-inch Io 
5 25 inch

4.5- inch anil
4.7-inch

5. 25  in ch  
and  below 

4-inch to  8- 
inch

4-inch to 8- 
inch

5.25 - 1 nch  
and below

4 .5 - i n c h .
5.2 5-  inc h 
(in Cruisers 
and  above)

3.7-inch 
♦4-inch to 

15-incli

3-inch
20 cwt.

3- inch to  8- 
incli

4- iuch and 
4.7-inch

in h to  
8-inch.
14- inch.
15- inch 

(B.N.F. )
and 16-inch 
5 .2 5 -i nch  
and  below 
3-inch to
8-inch.
14- inch,
15- inch 

(B.N.F.)
;.nd 16-inch 

5.25-inch 
and  below 
;2-pdr. and 
3-inch 
4.5-inch 
to 8-inch 
(except
6-inch

Mark XII)

Maximum time  of run­
ning—43 seconds

Combined Fuze and 
Gaine

Max im um  tim e of  ru n ­
ning—43 seconds

Maximum time  of run ­
ning 80 seconds

Obsolescent

Used in conjunct ion 
with No. 2 $)  or Time 
Fuzes

Superseding No. 8. Can 
be used with shell fill­
ings conta ining  Picric 
Acid

Superseding No. 8. Can­
not be used with shell 
fillings containing  Pic­
ric Acid
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CH AP TE R X I I ISMA LL ARMS AMMUNITION
SECTION I.—GENERAL REMARKS

505. Small Arms  Am mun ition  is used w ith  rifle s, mochi no guns, machine carbines, sub-machine 
ij u n i revolve rs mid pisto ls.

Hie term  "  Small Arm s t art ridges " inclddes the complete round car t ridge case. percussion 
ca p,  propellan t charge and bu lle t.

A ll Sm all Arm s car tridges, wi th the exception o f the faxt rid gn , A im in g Ri fle 1-inch Elec tric,  are 
tire d by  p-missio n,  rind  the resulting flash ignites- the propellant  charge.

Ammun ition  of  Brit ish design tor  rifles,  mach ine guna and mach ine carb inen of  the calibniN 
0,303-inc ll. 7.92*01111., 9-mn i., 0 .5-inch (Vickers and Browning),  and 0.55-inch is dealt  w ith  in  Sections /  
and 2 of th is  Chapter Am mun itio n of Br itis h design for revolvers and pisto ls o f the calib res 0.455- 
inch and 0.380-inch, is  dea lt w it li  in Section ,7, and American Small  An ns  ammun itio n in supply,  other 
t han O erl ikon, In Sccti«m 7

Am mun ition  w ith  special features is diuc ril x'd for 20 mm. guns  in Cha /tl tr  X I V ; for I -inch 
Aiming  Rifle  and 0.22-in vli Miniat ure Rifle in  Chapter X V  ; cud for  rif les  fitte d w ith  Grenade Discharger  
in  C'Mpter X V I I I

CARTRIDGE CASE.
506. Cases (except D ri ll  ari d Dumm y) are ot solid  dra wn brass. Their  des ign is on sim ila r lines 

to  tha t of the Q.F. case for a gun. except that  a Cap Clum be r and An vil  arc recessed in the  base 
instead of 11 primer. Two lire holes are dr illed  through the bo ttom o f t his recess. The case is tapered 
from base to  shoulder and Inis n  bottle-neck near the mouth to  .secure tin-  bullet

507. There are two types of  case
(«) Rimmed.—X  rim  or flange Is formed  round the base to position tl ie  ca rtr idg e and assist 

its  extraction . AH 0.303-inch cart ridges arc rimm ed.
(»») R im lt sx -  A groove is eut round nea r the haw to  assist ex tra ction  The case is pos itioned 

by its  shoulder seating on tin , " lend " or forward tapered end of  the ch um lx r.  All 
rifle and machine gun cartridges except OMl-inch are rimless,

The copper  o r brass percuss ion cap is pa rtl y fill ed  wi th Cap Composition. It  is pressed in to  the  
cap chamber, w ith  the compos ition ha rd against the An vi l, and is secured by stubb ing or  ringin g. 
I t  must f it  ti gh tly  al l round so tha t there  can be no ewup.* of  gas between the  cap and the case on 
firing. Varnish is appl ied between the c ap ami th e case to make the j o in t wate r mid gas ligh t

A beeswax m ix ttuc may be fille d in to  the cannelure of the bu lle t to ren der the um inun itioi i 
wa tertigh t. An  alterna tive and more modern method is to varnish the neck o f the use in te rnal ly  or  
t he bullet  ■exrcrnally before inse rting  i t in the case.

PROPELLANT CHARGE.
508. Th is is packed in the car tridge case.
Tlie chief p rope llants ar e :—

(1) Cvrdi tf iM .b.T .
(i i)  Ne on ik.  Tin  nc on ibs arc  nitrocellu lose  tuwdoh t, usua lly  in ti n  form  of graphite *d 

flakes , com pos ed of gela tinised nitro cel lulose wi th diphcnyhuti inc as stabiliser and 
coated w ith  a moderant.

W ith  a cordite  charge a glazed board or  Strawboard  disc is inserted between the bu lle t and the 
charge. It s  func tion is to  control  the guscs a t the  moment of discharge, lessen barre l wear and thus  
increase the accuracy of the fligh t of the bullet

THE BULLET.
509. Th is has a  cy lin dr ical  body , an ogival  head anti  a  flat or boat- tailed base (except Tracer,

win h hnv > ..p. i, I. . | ((Uiiposi te .uni hie. an eiivelup im r ,  iin l.u i .1 tilling. Bu lle ts in..\ I •,
reinforced by the addit ion  of one or two sleeves between tin- envelop'  mid  tlie  cure o r fil lin g.

Envelopes are of
(t)  Cupro-nickcl (sil ver  co lo ur) ;

(»») Gild ing  metal (copper c o lo u r) ;
( l i t )  Sal t steel,  coated w ith  one of  these substances externally and/or in te rnal ly .

Ductile materials are used so th a t on engaging the ril lin g there is ne ithe r too m uch  strain  on the bu lle t 
no r undue wear on the rif lin g.
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The features of the  core and/or filling vary with  the  type  of cartridge.
Nonnally. one or two cannelures a re cut  in the body  of the  bullet  near th e base, and  the  bullet 

is secured in the  cartridge  case by indenting  and /or  coning the case into  the  cannelure,
5 1 0 . A bulle t differs from a p roje c ti le  or  s h e ll  in  th a t  having no driv ing baud  it is made to engage 

the rifling of the  rifle or gun by
(*) ” Set up ” {i.e., expansion  of t he Ixtse of the  bullet).

(«) Being slightly larger in diam eh r  tha n the  bore of the  ntl- or gun.
The tra jec tory or line of flight of a bullet is influenced by gravity  and air resistance, and tin;

extent of th e resistance depends on such factors  as angle of elevation, muzzle velocity, rotat ion, weight, 
shape, etc.

The weight and muzzle velocity of bullets  of the various types of cart ridg e of the same calibre 
vary, and when mixed types are  fired from a belt or tnagizine  the  bullet-, will not follow the  same 
line of flight To ensure accura te shooting with  mixed types of cartr idges , modern cart ridges are 
" r,tatched " so that  at a given range all bullets will r eaci the same point or targe t. Matching is 
effected by adju sting  the  weight or shape  of the  bullets or the q uant ity  of the prop ellan t charge.

MARKINGS AND MEANS OF IDENTIFICATION. PfoA* 21.
511. Typ es of cartr idges  may be identified by:—

(t) The  colour of the varnished ring or  annulus. Sum, types 61 cart ridge have the  tips 
of the  bulle ts coloured in addi tion,  and the  colour of the  tip thus provides the  means 
of identi fication and A'OT the colour of the  annulus.

(*») Each ty p  of ca rtr idge  except Ba ll ha.-, n code le tter  stam pe d on  th e base  ut  th e ease 
preceding th e mark numera l.

(w») The mark numeral  is stamped on the  base of the case.

512. Code.

SERIAL
NO.

CARTRIDGES cor-K
LETTER

COLOUR OF ANNULUS

1 Ball Nil Purple
2 Practice I* Purple
3 Armour-Piercing (A.I'.i w Green
4 Semi-Armour-Piercing  (S.A. P.J F Green
5 Tracer G Red
6 Incendiarv B Blue
7 Proof « Yellow
8 Blank or Bulleted Blank I. Nil
9 Drill D Nil

10 Dum my U Nil
11 Observing 0 Black
12 Explosive K Black
13 Grenade 1 )i$cli&rgcr 11 Colourless
14 Smoke Generator Discharger E Colourless
15 Self destroying Y According to  rules set out below

513. Incendiary  cartr idges  and special tracer  for use by airc raft have the  tip - of the bullets 
coloured as a means of identifica tion

Short range  day  trac er .....................................White
Shor t range nigh t trac er .....................................Grey
Incendiary  ......................................... ............... Blue

A colour-varn ished annu lus of the  app rop riat e co de  colour is also used.
Where a cart ridge possesses more tha n one characteris trc (c.g., S.A.P. tracer ) and therefore

conics u nder two or more serial numbers, all the relevant  code let ter s will be used. The sequence of 
the code le tte rs and the  Colour of the annu lus is governed by the  following order of precedence :•

Q. O. R, W, F. B. G, Y. P.
Thus. S.A.P.  tracer, serial Nos. 4 and 5. h as code letters EG in this order,  and the  annulus  colour is 
green, since I* precedes G.

If the  prope llant  is other than  cordit e, a let ter  is stan ped on the cart ridge case to denote  the 
nat.ue of the  propellant

T .. . ...  ...  .. . .. . ... Black Puwdvi.
Z ......................................................................... Nitro-cellu lose or Ballisti te.

514. The following par ticu lars  are  stamped on the  base ot a cart ridge case ;—
(») The man ufacturer's  initi als or trade mark
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(»»') Yea r of manufacture (usually only the las t two figures}.
(iii) The distingu ishing le tte r or let ter s denoting the typ e of cartr idge.
(it>) The mark numeral of the  cart ridg e followed, where necessary,  by the  lett er denoting 

the  natur e of the  pto pdlai il.

CH. X II I—SECTION 2. TYPES  OF CARTRIDGE. Plate 21.

515. Tin cartridge case,  percussion cap  and  propellant described in Section I at e typical for 
Small Arms ammunition of Brit ish design for rifles, machine guns, mach ine carbines and  sub-machinc 
guns.

'The present types of ca rtridge are  :—
Ball. Armour-Piercing |A.P .), Semi-Armour-Piercing (S.A.P.), Trace r. S.A P. Trace r. Incend iary. 

Pro>l, Blank. Drill, Dummy and Observing.
The components for a type  of cart ridge arc similar in Is various calibres, differing only in size 

or amount.

Cartridge, S.A. Ball, Plate 21.
516. No Code Let ter,  Annulus Colour- Purple.
The  cart ridge is supplied for all calibres except 0.5-mcli Browning for use agains t personnel.
The bullet envelope is of cupro-nicke l, gilding metal, or steel  co ated with  cupron ick el or gilding 

rac til.  It s core is lead ant imony  with an aluminium, plastic or fibre rip, or mild steel with a lead 
antimony tip. The tip may be adjuste d to the  correct weight for the  req uire d ballistics and  balances 
the  bullet to  ensure accu racy  in flight. ’Hie 9 m m  bulle t has no tip.

Note:—American 0.5-inch Browning is in supply.  Cartridges for Vickers and Browning 0.50-inch 
machine guns are  not interchangeable ; the y differ in length  and other dimensions.

Cartridge, S.A. Armour-Piercing. Plate 21.
517 Code le tte r W. Annulus Colour—Green.
Cartr idges  are in supply in the following cal ibres :—
7.92- inm. 0.303-inch, 0.5-inch (Vickers), and  0.55-incli.
The bullet  is specia lly reinforced to  att ack arm our  plate. It lias an  envelope of cupro-nickel,  

gilding metal, or steel coated with  cupro-nickel or gilding metal, a sleeve of lead an tim ony and  a 
core of hard  steeL The perfo rating  power of the  bullet  is depen dent on the  strik ing energy of the 
tore and the  ang le a t which it strikes the  plate . On imp act  with arm our  pla te the  core will perfo rate 
and the envelope and  sleeve will flat ten  out and  support  the  point of the  core during the first ins tan t 
of penetratio n, acting as a lubricant to assist its passage through the  plate.

Cartridge, S.A. Semi-Armour-Piere ing.
518. Code Letter F. Annulus Colour—Green.
The cartridge is in supply on ly for the 0 .5-inch Vickers  i i ach iue gun. It is similar to A.P., except 

that  th e core of its  bullet is of mild steel.

Cartridge, S.A. Tracer. Plate 21.
519. Code Le tte r G. Annulus Colour—Red.
Cartridges arc  in supply in the  following ca lib res :—
7.92- min.,  0.303-inch, 0.5-inch (Browning) and  0.55-incl.
Tracers arc  sometimes referre d to  as " Ball Tracer " to dtstinguish them from S.A.P. Tracer.
This type  of cart ridge enables the  line of flight of th e bullet to  be observed to assist in correc tion 

of am .
The bullet consists  of an envelope, a core, a filling and a washer. The enve lope is of cupro-nickel, 

gilding metal or steel coated with  cupro-nickel or gilding  metal. Th e core consis ts of a front section 
of lead antimony and a rear  section is a solid drawn copper  cylinder. Priming and  trac er compo­
sitions are  filled into  the  rear  section and  its base is sealed with a brass  washer with a cen tral  hole. 
On tiring, th e hea t from the  propel lant  gases ignites the  priming and trac er compositions which bum 
with  a bright light and allows the  flight of the  bullet to  be observed.

Dark  ignition tracers with  a trace which is not evident until the  projec tile is some dista nce from 
the  muzzle of the  gun are in supply for cert ain calibres.

The object of this type of tracer  is to  minimise blinding ai night ami to prevent the  gun layer 
being confused by die  trace just outside the muzzle. To some ex ten t the y also avoid  disclosing the  
position oi  the  gun.

520. The tracer  bullet is ol lighter weight than  Ball or A.P. and , by reason of the  burning away 
of ti c  trac er composit ion, its  weight decreases during flight. In consequence and as a resul t of the
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i.fleet produced by the  burn ing trac er composit ion being forced out of the  re ar  of the bulle t, the  tr a­
jectories  o f tra cer bulle ts differ from those of other bullets. Tracer cart ridges are  matched-up  with 
othe r types of cartr idge , hu t the y are natura lly less destructive tha n Ball or  A.P ., and ar e liable to 
foul the  barrel. This  la tte r d isability  is overcome by  mixing the  various typ es of  car tridge in the belt s 
and magazines. The length of trace fr.e., time of burning is regulated  by adju sting  the  tracer  com­
position.

Cartridge, S.A. Semi-Armour-Pierc ing Tracer.
521, Code Le tte r FG. Annulus Colour—Green.
This cart ridge is in supply only for the  0.5-inch Vickers machine gun. It is simila r to Trace r, 

except tha t the front section of the core o f the  bul let is of mild steel.

Cartridge, S.A. Incendiary. Plate 21.
522. Code Le tte r B. Annulus  Colour—Blue.
Car tridges are in supply in the  following calibres
7.92-mm., 0.303-inch, 0.5-inch (Vickers and  Browning).
The car tridge is used primarily  to  att ack aircraft.  The se nsi tivi ty and incendia ry effect of the  

bullet is such that  it will perforate the  skin of an airc raft withou t ignition and pen etrate  its self- 
scaling tan k and ignite  the  petro l.

The bullet cons ists o f an  envelope,  sleeves, base discs and a tilling of  Incendiary' composition.
The ear ly marks  of 0.303-inch were filled with white p hosphorus ; these  are  now o bsolescent

Cartridge, S.A. Proof.
523. Code Le tte r Q. Annulus Colour—Yellow.
Cartr idges  are  in supply in the  following calibres
7.92-mm., 0.303-inch, 9-mrn., 0.5-inch (Vickers) and T55-inch.
This  is a  Ba ll ca rtridge  with an increased propellan t charge which gives a higher pressure. It  is 

med for proving guns.

Cartridge, S.A. Blank.
524. Code Let ter L. Annulus Colour Nil.
The cart ridg e i s special to 0.303-inch calibre . It has no bullet and its  main purpose is to make a 

loud report.
The propellant charge  consists  of 10 grains of sliced cordite  Mark  1 Size 20, or 15 grain s of nit ro­

cellulose. A strawboard  wad is fixed above the charge  in th j neck of the case which is closed by necking 
a id  crimping.

the correct ones ma y be fo un d; for example, a rejec ted Ball case may be used  and the Ball mark 
numera l remains .

Cartridge, S.A . Dril l. Plate 21.
525. Code Le tte r D. Annulus Colour—Nil.

Car tridges are  in supply in the  following cali bres :—
7.92-mm., 0.303-inch, 9-mm.,  0.5-inch (Vickers), a nd 0.55-inch.
These cart ridges are  used for train ing purposes ; they may also be included at the  end of belts 

o. cart ridges for machine guns to  remind  the  gun’s crew to reload. The original  type  of case is 
chromium-pla te with three vert ical  grooves which are pain ted red. There is n o prop ellan t charge  or 
percussion cap. The recess forming the  cap  ch amb er is prin ted  red and  le ft empty.

Since the  commencement  of hosti lities  ano ther type  of case has been introduced. This  case is 
an or dinary  brass  service case  with four holes bored in the  side and the  recess forming the  cap  chamber 
is left empty.

Cartridge, S.A. Dummy.
526. Code Le tte r U. Annulus Colour—Nil.
Cartr idges  are  in supply in the  following calibres -
7.92-mm., 0.303-inch, 9-mm ., 0.5-inch (Vickers), and  0.55-inch.
The car tridge is used by  inspecting officers and in depots and  is not in supply to ships. It is 

similar to  Drill, but lias a plain case ; the  bullet  is of  gilding metal. The weight and  balance of the  
cartridge are  the  same as those of Ball.

Cartridge, S.A . Observing.
527. Code Let ter O. Annulus Colour—Black.
The cart ridge is in supply only for 0.303-inch calibre. 'The bullet makes a small pufi of smoke 

on imp act . The cart ridge is used for train ing purposes  to assist in observation  of firing.
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The cupro-n ickel envelope lias a hall- bored ill the nose which is closed with a plug of fusible 
metal.  Phosphorus  and powdered aluminium  are filled int o the envelope which  has a lead core. The 
base is soldered. (The tips  of the bul lets  are varnished black.) Tins car trid ge is obsolescent.

Cartridge, S.A. Rifle Grenade, Ballistite, Mark 1Z.
528. ('ode Letter H. Annulus—colourless. The front half of case is black.
These car trid ges  are used with |1) Rifles fitted wi th Dischargers, and (2) Bombs, B.L. H.E . 

4-incll, Mortar  10 lb.  Mark I. They  a re blank cartridges with  a charge o| approximately 30 gra ins  of 
ballistite. Ballistite is a mixture  of soluble nitrocellulose and nitroglycerine, and  is ra the r more 
powerful than cordite  ; it is mostly used as  a sporting powder. The mouth  of the  case is closed with 
a glazed hoard  cup  and is not crimped.

Note.—These cartr idges  must  NOT  be used with (1) a rodded grenade, <•.£., Rifle M.L.E., as 
the  ignition of the ball istite  is much too rapid  and dangerous  pressures would be produced ; NOR 
with (2) Smoke Flo at, B.L. 4-inch Mortar, Marks II and il l

Cartridge, S.A. Rifle Grenade, 0.303-inch. Cordite.
529. Code Le tte r H. Annulus- -colourless. The case  is black all over.
These car tridges  are used with (I) Rifles M.L.E. (line throwing), and (2) Smoke Moats, B.L,  

4-inch Mortar, Marks II and 111. They are blank cartr idges wi th approxim ately  43 grains of  Cordite 
M.D. The mouth of the case is closed with a glaze! boa rd cup and is not crimped.

Note.—These cartr idges  must NOT  be used with (1) Rifles fitted with a discharger as the pro­
pellan t does not bu m rapid ly enough to ensure complete ign ition ; NOR wi th (2) Bomb, B.L.  H.E . 
4-inch Mortar 10 lb.,  Mark I.

CH. XIII  SECTION 3. REVOLVER AND PISTOL AMMUNITION 
Plate 22.

GENERAL.
530. Each of the many designs of Revolver and Pistol requires  special  ammunition, but the 

variation s are . in the main, minor  ones. The cartridges are composite and hav e the same main pa rts  
as the  rifle cartr idge . The case may  be rimmed, rimless or semi-rimless and have  one or more fire 
holes. The method  of ignition is the same as for t i l t  rifle cartridge.

531. The typ es of cartridge are
Ball, Proof, Blank and Drill.
The mark ings  and  method of ident ificat ion (except Proof) are the same as the corresponding 

type  of rifle cart ridge.
The ammunit ion described may  b e considered typica l of the presen t supply.

PISTOL. REVOLVER, No. I 0.455-inch.
Cartridge, S.A., Ball.

5(12. No Code Let ter. Annulus  Colour—Purple.
The solid drawn brass case is rimmed and has a cap chamber and anvil recessed in the base. 

Two fire holes are drilled through the botto m of the recess.  The b rass  or copper  cap  is filled with  cap 
composition and  secured by ringing. The charge fc cordite  or nitrocellulose.

The bullet has  a cupro-nickel envelope and  a lead ant imo ny core. The cannelure is tilled with 
beeswax mixture  and the bullet is secured by rolling th e mouth  of the ca se ; it may  be further 
secured by inde nting the case into th e cannelure.

Cartridge, S.A., Proof.
533. Code Let ter Q. Annulus  Colour—Yellow. The case is a reddish copper.
The case and cap a re the same as  for Ball. The charge of cordite or nitrocellulose is loaded to 

give a pressure of 7 tons.
The bulle t is of lead antimony and has three cannelures.  It is secured by coning the mouth  of 

the case anil rolling the case into the top cannelure.

Cartridge, S.A., Blank.
534. Code Latter L. Annulus  Colour—Nil.
The case and cap  are the same as for Ball.
The charge consists of approximately  8  gra ins of gunpow der. Two felt wads are placed above 

the  charge and the mouth of the case is crimped to re tai n the wads and th e charge.

Cartridge, S.A., Drill.
535. Code Le tte r D. Annulus Colour—Nil.
The white metal or brass case is rimmed and has thr ee  v ertical grooves pain ted red. The cap 

cham ber recess is filled with a red fibre pad secured by thr ee  s tabs.
The bullet is of lead antimony an d has  three  cannelures.  It is secured l>y coning the mo uth  of 

the case and rolling the case into the top  cannelure
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I PISTOL, REVOLVER, No. 2. 0.380-inch.
Cartridge, S.A., Ball.

536. No Code Lette r. Annulus  Colour—Purple .
The case Is rimmed with  the  base ol the  run bevelled all.  lli e bullet has a  cupro-nickel or gilding 

metal envelope and a lead ant imony  core. It has two cannelures , the lower being filled with beeswax 
mixture. The  bullet is secured by coning the  mou th of the case into  the  upper cannelure and rolling 
the  case into the  lower one.

Cartridges, S.A., Proof and Drill are simila r to corresponding types in 0.455-inch  calibre.
, Cartridge, S.A., Blank has a charge  of approximately 5.5-grains of gunpowder  which is covered

Ia’ a felt wad.

PISTOL, 0.455-inch.
Cartridge, S.A., Ball.

537. No ('ode Lett er. Annulus Colour—Purple .
Ammunition of this calib re is similar to tha t for the Pistol  Revolver No. I with the  following 

va ria tio ns :—
The case is semi-rimless  p. r . it has  a groove cut  round its base above the rim) and  has three 

fire holes.
The bullet lias a copper , nickel pla ted envelope with a  lead ant imony  core. It has one cannelure  

ai d is secured by coning the mouth of the  case into  the  cannelure.
538. Cartridges, S.A., Proof, Blank and Drill, differ from Pistol  Revolver No. I amm uni tion  in 

tha t the cases are  semi-r im le ss  and  (nx<vpf Drill) have three  fire holes.

CH. X II I—SECTION 4 —AMERICAN SMALL ARMS AMMUNITION
530. Small Arms Ammunition of American design and man ufacture is in supp ly for wha t may 

1> considered essentia lly American calibres of Small Arms, namely , Rifle and  Machine Gun 
030-inch ; Thomson Sub-Machine gun, and  Smith an d Wesson revolver 0.45-inch ; and Browning 
Machine gun 0.5-inch. Ammunition is a lso in sup ph ' for the 9-mm. carbine.

Cart ridges arc  similar to Briti sh amm unit ion ex ce pt :—
(i) Cases arc of  the rimless type.  The anvi l is ase pa ra te  un it and  is f itted in the percussion

cap {termed " primer  ")  before thp la tte r is inserted into  the  case. Rifle and Machine 
gun cart ridges have one fire hole.

i {»'»') The prop ellant charge  is nitroce llulose  powder.
(Hi) The bulle t envelope {termed " j ack et '') is of gilding meta l and  is copper coloured.

The base of the  bullet  ma y be boat-t aile d or flat (except Tracer which is open). The 
bullet is secured in the  case by crimping the mou th of the  case into the  cann elure or 
where there is no cannelure (e.g., 0.45-inch) by coning.

{iu) Markings and  Means of Iden tifica tion :—The means of identif ication  is by varn ish co lour 
marking the  tips of the  jack ets.  The American code of colours is the  same as the 
British code, with the  exception of A.P.. which m a y  b e  e it h e r  H a r k  nr green  T h e  
colour-varnished annulus indicates that  witerproof varn ish has been applied . The 
code lett er  system is not used.

540. The base of the  cart ridg e may be stam ped with the initials  of the man ufac ture r, yea r ot 
manufacture and  calibre  but there is no uniform standard. Briti sh man ufac tured ammunition for 
American calibr es has the  tips of the  jack ets coloured and base markings in addi tion.

Small Arms cart ridges of American calibres will not lead into Brit ish weapons of approximately 
tie same calibre . For example,  the  base of the 0.30-inch cartridge (rimless) is  smaller than  tha t of a 
0.303-inch cart ridg e (rimmed) bu t the diam eter  of its case is larger and  is too big for a 0.303-inch 
ride, gun or links belt.  Similarly. 0.5-inch Vickers and  Browning car tridges  ar e not interchangeable 
as the y differ in length and  in o ther  dimensions as state d above.

541. TABLE OF AMERICAN CARTRIDGES

CARTRIDGES CALIBRES COLOUR OF 111’

Ball
AB.
Tracer
Tracer with dark ignition 
Tracer (short range day) 
Incend iary
Dimm y (Drill)
A I’./Incendiary

0.30 -inc h; 9-m m. ; 0.45-inch and 0.5-inch 
0.30-iin li ami 0.5-inch
0.30-inch and 0.5-inch
0.5-inch
0  30-inch
0.30-inch and  0.5-inch
0.30-inch, 0.45 -indi and 0.5-inch
0.5-inch

Nil
Black or green
Red
Orange
White
Blur
Nil
Silver

512 549.
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CHAPT ER XIV

S.A .A .(c o« /.)—  l-IN CH  AIMING RIF LE  AND M IN IA T U R E  R IF L E  C A R TR ID G E S

1-INCH AIMING RIFLE CARTRIDGES. Pfofc 22.
550 The 1-inch Aiming Rifle Cartr idge comes within the  definit ion of Small Arms Ammunition, 

but il differs from typ e by having a primer, electr ic nr percussion, instead of the  usual percussion 
cap . It is supplied in hulk. 96 round s in a  box. A.S.A.. G.S.. If. 4.

Cartridge, Aiming Rifle, 1-inch Electric, Mark II.
551. The cartridge comprises a cart ridge case, primer, charge and bullet.
The solid drawn bras s case is rim med but is without the  usual pronounced bottl e-neck to receive 

and secure the  bulle t. It is lacquered inte rnal ly with  the  exception of the  thre ads  of the  primer hole 
and tha t port ion which supp orts  the bullet . The base of the  case is marked  with the  man ufacturer's  
initials nr trade mark, the  le tte r N. and the  mark  numera l of the ca rtridge .

The brass primer comprises a body  and magazine in a single un it. It  is screwed into tile pritnci 
hole a id  the  joint is made tight with  a fibre washer. A brass contact  pin. insul ated  from the  body 
by ebonite bushes . is fitted at the  base. One end of the  bridge wire is soldered to the  jxfint of the 
contact pin and the  oth er  to  the body. The recess is filled with guncotton  dust so as to  surround the 
wire bridge. The charge  in its magazine  is g unpuwd n G.2O am i the magazine  is closed b y  a glaze- 
board cup shellacked in position

On firing, electr ic c urrent  is passed from the contact  pin. The bridge wire gets  hot and the  gu n­
cotton dust and the  magazines are  in tu m  ignited. The re.su ting flash ignites the  cord ite charge.

The charge consists of about 160 grains of cordi te. Mark I, size 3.
The lead-antim ony alloy  bullet  weighs approximately 10-ozs. Its  two cannelures are  filled with 

beeswax mixture. The rear  end of the  bullet  is reduced in du me ter  and a coppe r cup is pressed on 
firmly and  turned in on the  bullet

Cartridge, Aiming Rifle. 1-inch Percussion, Mark 111.
552 The cart ridg e is similar to Electric , Mark II.  but is f tte d with a percussion primer.
The percussion primer has an anvi l and magazine formed internal ly. The magazine is filled with 

a gunpowder pellet.
On firing, flash from the  ra p ignites the  magazine  and ti c  result ing flash ignites the  propellant 

charge. Gun pressure is prevented  from blowing back by the  soft coppe r cap s ealing in the  body.

MINIATURE RIFLE CARTRIDGES.
0.22-inch Ammunition.

553. Tlie nom encla ture of  am munit ion of th is cal ibre is " (artr tdg e, Kim Fire. 0.22-lnch, Mark I." 
and the present Service typ e of ca rtridge is known as " Non-Rust ing.”

The term  “ Rim-F ire ” denotes a cart ridg e w ithout a percussion cap. The  fold of the rim of the  
case is hollow and is charged with  ca p composition.

Cartridges are supplied  in cardb oard  boxes of 100; 100 boxes are packed in a quart er  M.L. case.
Ih e cart ridge comprises the  case, charge and bullet.
The case is of copper zinc alloy, solid drawn.
The charge is usually' black powder. Cordite,  nconitc  or othe r n itrocellulose powders may , how­

ever,  be used accord ing to  the  par ticula r manufactu rer' s practice.
Ihe bullet is made of so ft lead.  It is rounded a t the head and has three shallow cannelures. usually 

lubricated with  beeswax mixture. It is secured in the  case by coning, necking or crimping.

554-559.
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CHAPTER XV

S.A.A. (cont.)—20 mm . CAR TRIDGES

SECTION 1—GENERAL

560. 20 mm. ammunition is in supply  for 
(>) Oerlikon and Polsten guns.

(«'») The  Hispano gun.
Oerlikon and Hispano amm unit ion are  not interchangeable . The base of the  Oerlikon case is 

of less diam eter tha n its hotly, whereas the dimensions of the  base and body  of the  Hispano case arc 
almost identical.

The cartr idges for each gun have similar components and comprise—case, percussion cap, pro 
{reliant charge an d a shell or  projectile.

Tile cases are ritnless and thei r brass percussion caps are secured by ringing.
The steel shell arc fitted with a copper  driving band  and,  excep t Semi-Armour-Piercing which 

arc  dosed with steel nose plugs, a percussion D.A. fuze is screwed in. A cannelure is c ut below th e 
driving band and the  shell or  projectile is secured in the case by indenting.

Pra cti ce  projectiles are not fitted with a fuze.

SECTION 2 OERLIKON
BRITISH OERLIKON. Plate 23

561. The designs and components of typical  ammunition are shown in the illust ration .
The fuze fitted  is No. 254 or No. 258. Each is a Percussion, Direct Action fuze having  no moving 

parts  ; the crushing of the  fuze on impact actuates the  detonator. At action  ranges the fuze will 
perforate  the  skin of an  aircraft without functioning, but it will operate on impact with wing spars, 
petro l tanks or other heavy structures. At very  short ranges the  fuze will function on impact  with 
the  skin of an  aircraft.  The No. 258 is the more sensitive fuze and is in supply for H.E. /I and H.E ./LT  
for Naval Service.

The propellant charge is nitro-cellulose. Hake or  chopped tube.
The shell filling is C.E. or T.N.T. C.E. is obsolete for future manufacture.
The outside  of the  shell below the  driving  band  is varnished to  render the joint between  shell 

and  case watertigh t.
AH future Oerlikon trac er of British manufacture will have Dark Ignition. (Sze para. 519.) 

Markings and Means o f Identification.
562. The types of ammunition arc  identified by the  colour marking on the shell or projectile. 

The fuze can be identified :■—No. 254 is pain ted the same colour as the  shell. No. 258 is no t painted 
excep t for a blue spot on the nose.

The Lot Number of the  shell or projectile, the con trac tor' s initia ls and, if applicable,  the letters 
D.l. (indicating dark  ignition tracer ) are stamped on the  side of the  shell or projectile. Projectiles 
for Drill (except Drill, Marks I and II) have no stam ped markings.

The base of the  cartridge case is stamped as follows :—
(j) Init ials  or  trad e mark of the  manufac turer of the  case.

(»»') Oe. (i.e., Oerlikon).
(i»'») The let ter  " Z " (denoting nconi tc filling).
(iv) Year of manufactu re of case. e.g., '44.

Note. -Oerlikon ammunition of " new " British  manufacture will be stamped with detail s of the 
lot number and ty pe of amm unition on the cartridge case ju st in fron t of the  base groove. It will be 
shown thus

5. 167/H .E./I .T.
These detail s should be quoted in all reports dealing with defective ammunition.

Types of Am mun itio n.  Plate 23.
562 (a) The present typ es of amm unition and the  colour markings  arc  :—

P ra c ti c e ................................................. Lead Grey.
Practice T ra c e r ...................................... Light Green.
H.E. Incend iary .......................... Signal Red.
H.E.  Incend iary Tracer..........................Bright Green.
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S.A.I’./HE ./L ..............................  ... Red  with white tip.
H .E ............................................................Buff.
H E . Tracer ...................................... Ligh t Blue.
I’nxil ... ... .......................... Lead  Grey with red hand  round the body.
Drill.  Mark 1 ...................................... Black with DRILL in White Letters.
Drill, Mark II  .....................................Wood, uuju inted.

Projectile, Practice . Colour Lead Grey.
563. Ih e steel projec tile is hollowed to  make the  weight correct and  the nw* jn  'pointed to give 

I hr  required ballis tics; the hose it dos ed with u steel dim

Projectile, Practice Tracer. Colour Light Green.
SH-I. Tin- projectile  is similar to Practice, hut lor the purpose ot ballistic matching  the  nose is

i- pointed Hie body to panlv filled with tnoor  odmpovitton On firing h it  from tne propellant 
giLses guiles the tim er  composition which burn-, for approx  mutely  3 | seconds.

< Shell, H.E., Incendiary.  (H.E .T,. Colour -Signal Red.
565. Tin- lilllug comprises an  increment of Incendiary rninjiosition with T.N.T. superimposed 

and  pressed in ; a waxed lasting  cloth disc w pi ra te s lhe  T.N. T tilling from the incendiary composition
Oa impact, the fuze detona tes  the T.N.T. filling and the detona tion  ignites the  incendiary com­

position.
Tit- inclusion of incendiary composition results in an  extremely high tempera ture  on detonatio n, 

and  this is very  effective for igniting petrol

z  Shell, H.E., Incendiary.  Tracer. iH.E./I. T.) Colour Bright Green.
566. The shell is open  at bo th ends .not is divided  into two compurtmcntx. The forward com- 

ixtrtin  nt is tilled with an increment of Incendiary  fn nip mi tlm  with I N T  superimposed and  pressed 
in ; a waxed lasting .doth sepa rates the T.N.T. from the incendiary  composition. The rear  com­
par tment  i s Idled with tracer  composition . A tld n bn us  closing disc lit* over the trace r composition 
an d is retained in position by a s teel washer which is secured into the base  of the shell.

Oa firing, heat from the propellant gases melt- the cea tre of the dosing disc and ignites  the 
trac er composition which burns for approxim ately  3} second* On impact, the fuze detonates the 
T.N.T. filling and the deto nation ignites the incendiary com x»sltion.

Shell, Scmi-Armour-Pierc ing H.E.  I. (S.A.P..1LE. J.) Colo.tr—Red with  Whi te tip.
567 This shill is similar to- tin II E I but a deto nato r is superimposed mi tin- tilling and the 

head of the '.hell is closed with a steel now plug The idioll b detona ted  mi impact with armour  plate  
or heavy meta l stru ctu re and the  incendiary composition is ignited.

Shell, H.E. i H.E.) Colour—Bull.
5(58 The shall is -similar Io the II.E  ,'I except for the illing, which is entir ely high explosive. 

This type of ammu nition is now obsolescent.

Shell. H.E. Tracer (H.E./T.) Colour Light Blue.
N59. Th e shell is similar to the H.E ./] ,T except for the tilling, which is entirely high explosive. 

This type of ammu nition is now ol«ol<scent

Cartridge, Drill. Mark I. Colour Black with DR ILL  in White.
570. This car tridge and  CAR TRID GE,  DRILL , MARK II (described below) arc supplied tor 

magazine loading prac tice and must not Ire loaded into the gun. The projectile  is o f cast iron.
The boat' of tin- cisw is stam ped 

(0  Oc.
(if,  Letter "  I> “ (denoting " Drill and  I N (denoting Mark I Naval,.

(iff) Date of filling Irarred out.
Ihe i ap  is n  movml and a r«-d auiiiihin Is painted.

Cartridge, Drill, Mark II. No colour marking.
571. The  hardwood cartr idge is stamped :

(f, Oe.
(if,  Let ter D " and U N .

(fif,  Con tractor's  initials or recognised t rade  mark 
(iv, Year of manufactu re, e.g., *44
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Clearing Charge.
572. The clear ing charge comprises a shortened Mjrvice cartr idge case  with a full charge. The 

propellant is r etained by a glazed board cup.
A one-round magazine is supplied to facilita te the use of clearing charges.
The magazine is suitable for an y mark of gun.

AMERICAN OERLIKON. Piute 23.
573. H.E ., 1I.E./I and H.E ./T ammunition i f American design and man ufac ture  are in supply. 

The case  and shell are  similar to those  of Bri tish design.
The fuze. No. 26. is a Percussion, I).A fuze which is an ada pta tion of the British  No. 254 and 

functions in a similar manner. The propellant chzrge i s graphite  tu bular  neon ite. The high explosive 
tilling is either C.E . or Pentolite Pen toli te is now obso lete (fir future manu facture.

574. The type s of ammunition and the  filling are* distinguished by the  colour marking  on the 
slicll.

The base o f the case is stamped :—
(f) Con trac tor' s initial s or  trad e mark.

(if) Yea r of manufacture.
(iff) 20  mm.—Mark II.

575. The following p articulars are marked or the side  of the case in indelible blue ink :—
(f) Ini tia ls of filler.

(ft) Lo t Number in j-inch letters.
576. The present types of ammuni tion in supply , thei r filling and colour markings a re :—

H.E . ... ... ... ...  C.E. ... ... ... White.
H.E. ... ... ... ...  Pentolite ... • •• ...  Yellow.
H.E.T. ... • •• .. . ...  C.E. ... ... ...  Light Grey.
H .E .T .... ... ...  Pentolite ... ... Dark Blue.
H.E.I. . ... ... .. . C.E. ... ... Red.
H.E .l.  ... ... ... ...  Pentolite • • • ...  Pink.

-

SECTION 3-« lS P A N O

577. A typ ica l ro und is shown, for comparison wi th Oerliknn, in the  i llus trat ion.  (Piute 23.)
The fuze fitt ed is No. 253. A modified Ocrhkon fuze. No. 254 Mark IV. is approved as an

alternative.
The p ropellant charge is nitro-cellulose powcei Th e high explosive filling is C.E.

Markings and means of Identification.
578. The typ es of ammunition are identified by  t he  colour markings on the shell or project iles. 
The base of  the case is stamp ed:

{», Manufactu rer's init ials  or trad e mark.
(if) Yea r of manufac ture'.

(fit) 20 mm.
»

The colour of the annulus is purple for ill typ es of ammunition except Dummy, which is 
uncoloured.

The markings  stam ped on the side of the shell are
(f) Lo t Number and las t two figures of the year of filling.

(ft) Filling contractor’s init ials  or trade mark .
(iff) Mark of complete rou nd and type of propell ant.

Types of Ammunit ion.

579. The presen t types of amm unition in sapplv and the colour markings on the shell or pro­
jectiles are :—

B a l l ............. . ......................... . ...........................Black o r blued.
Tracer .........................................................................Black wi th T in Red, or r ed  band.
A.P. /T. (Day, ..............................................................Black body , white tip  an d white

1 band.
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AiP. /T. (Night) ..............................................................Black body , white ti p  and  green
band.

Top ha lf of body  ...................................... Buff.
lo w e r  h alf  of bo dy  .. . .............................. Re d.

Nose of fuze ..................................................Green or Red.
A.P........................................................................................ Black with white tip.
S.A.P. In ce nd ia ry ..............................................................Red with white tip.
Dummy ......................................................................... Black or blued.

No red baud  is pain ted on shell to  denote tha t they are tilled.
H.E . and Incendiary  are  obsolescent.

The above amm unit ion is simila r to  the  corresponding Briti sh types of Oerlikon ammunition 
desorbe d earlier in this  Ch apter, excep t the  following :—

Cartr.dge, S.A., Ball. Colour Black or blued.
nSO. The projec tile is hollow an d a incta l closing disc in the  base preven ts the  entry  of gases 

into  lie projectile.

Cartridge, S.A., Armour-Piercing (A.P.), Colour Black with White  tip.

581. This ammunition is for use against  armo ured fighting vehicles and arm our  protection  in 
aircraf t

The p rojecti le, which has  no tilling, is of armour-piercing  stee l and its  pointed tip is f itted with 
a moulded plastic cap. The length  of the  cart ridge is the same as Ball, and  the  ammunition can be 
used  ji  all types of ma gazine and in bell s. La ter  marks are without a cap  and have eith er an inert 
tilling or a spigoted base plug.

Cartridge, S.A., Armour-Pierc ing Tracer i'A.P. 'T.'i. Colour Bh ck body, white tip  and whi te  or green 
kind above the  dr iving  band.
SSIa. The projectile is of  armour-piercing steel and  is uncapped. There are  alternative fillings 

for I Jay and Night tracers.

Cartridge, S.A., Semi-Armour-Piercing Incendiary (S.A.P./i).  Colour—Red with White  tip.
582. This ammunition has been developed for the igniticu of airc raft petrol tanks pro te ct ed  by 

armour plate.
The shell is an H.E . shell body  filled with incendiary ccmjwsi tion, or alte rnative ly, filled with 

ince nd ia ry  composition and having a det ona tor  superimposed. The hea d is closed with a steel nose 
plug.

On impact  with arm our  pla te  o r  heavy metal str uct ure  the shell breaks  up and the  incendiary 
composition is ignited.  The  perforating power is less than  that ol A.P.

Cartridge, S.A., Dummy. Colour—Black or bilk'd.
583. Hie cartridge comprises a sta ndard  cast- with  thrrx holes drilled in the  side about three 

inches from the  base, a wooden distance piece, and a " ball ’’ projectile secured by sweating  and 
rolling.

5S4-5&'.
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CHAPT ER XVI

ROCK ET-PROJE CTED DEVICES

SECTION I—PRO JECTILES

ROCKETS " U ’’ (UNROTATING).
590. These projectiles  consist of a cord ite rocket or Tail, Propel ling, with a shell screwed into 

the  head. They are launched from the rails of a projector  instead of bein g fired from the  conven­
tional  gun,  and are not rotated. Unlike the  am munition  of a  gun, the charge  forms an integra l part 
of the  project ile and trave ls with it in Hight unt il consumed.

591. The  original nomenclature, w m  R ock et , U nro ta ting , Pr oj ec til e (U.P.) , but  with the extension 
ill the  use o f rocket projec tion, this was changed to  Rocket " U ” (IJ denoting Unrotating).

Some of the  advantages an d disadvan tages o f rocket projec tion of shell are :—

Advantages.
(i) The capacity of the shell of a Rocket " U " is gre ater tha n th at  of a shell of similar 

calibre fired from a rifled gun.
(if) Lower acceleration obviates the  necessity for strength against pressure  and set-back, 

(ftf) Projectors are  ligh t and  simple.
(in) Absence of “ deck thrust  " on launching.
(r) Absence of gun  wear.

(pi) Ease and  rap idi ty of man ufac ture  as a complete unit , i.e., projecto r and projec tile or 
oth er  device.

Disadvantages,
(»') Izss  accuracy.

(it) Lower average an d striking velocity.
(iff) Slower loading.

Lack of accu racy  is p art ly compensated by using multiple projector s winch lire salvoes varying 
up to 20 rounds, and thu s it need not be a disadvantage as a shot gun effect is obtained.

Rockets, •• U,"  2-inch. Plate 24.
592. The 2-inch rocket " U "  is an  ant i-ai rcra ft device.
Only  one typ e of shell is fi tted  to  these  rockets, namely, the H.E. shell.
The main components of  a  round are Tail. Propel ling, Tail Fins. Shell and Fuze These parts are 

supplied separately  for assembly on board  and are assembled in the  following order
(«) Tail Fins t o Tail, Propelling.

(if) Shell to  Tail, Propelling.
(iff ) Fuze to  Shell.

Dismantling is done in the  reverse order.
593. 77tc Tail , Propelling. is a welded steel tube  with a shell ring secured into the  head by studs . 

Below the  shell ring the  Head Obtura tor,  a cupped disc of thin  shell steel, seals the head end ol the 
Tail. Propelling, against  leakage of gases. The venturi (nozzle) is welded into  the  other end of the 
Tail, Propelling The bag of silica gel in the  venturi  is for desiccating purposes. The bottom 
obtur ato r prevents  any linka ge of gas pas t the venturi. The  charge  of cord ite S.U. is castella ted at 
the  head  : it rest s in the  tube a nd is supported at  the  tail by  a grid.  A magnesium composition ign iter 
incoqjora ting an electric  puffer  is fitted in the C3stellation of the  charge.

Elect ric leads from the ignit er pass through the  annulus of the  cord ite to four brass con­
tac ts near the tail orifice. The con tac ts (two positive and two negative) are wired so that  proper 
contact is made with the knife-edges of th e mounting, irrespective of the  angle at  which the  round is 
loaded.

The tail orifice is sealed b y a  tinned plate d osing disc secured in position by R.l ). Cement No. 1. 
Th e Tail , Propelling, will n ot sdf-propeL If there should be accidental ignition of the  cordite with 
a round in an unassembled sta te,  the Head Ob tur ato r (which is without the  support of the  base of 
a shell) will blow out and  the products of combustion will escape from both  ends  of the  tube.

594. Tail  pin s (4), of steel plate,  are  inserted into slots  in the tube ; they  are driven back by 
means of a  wooden hamm er an d latched in posi tion.

595. The Shell is of the  High Explosive type  filled with 9 ozs. of T.N.T. It is screw-threaded 
near the  base t o screw in to the  shell ring of the  Tail. Propelling. On firing, the  shell gives support to 
th e  Head Obtu rator.
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596. The Fuze, No. 720, is a wind vane aiming, direct actio n type  which arms at  a distance o i 
approxim ately  75 feet from the projector. The self-des truction device operates at a short range of 
4.5CO feet (4 | seconds) ; no shu tte r is incorporated. An internal and  an  exte rnal  detent prevent 
the wind vane rota ting  unt il the  ro und  is tired. The extern;.! det ent  is visible and liouy-s into  a slot 
cut nto the  skir t ol the  wind vane cap. Un firing, acceleration causes both detents to set hack

The wind vanes  of the  fuze are then  free to  ro tat e ; approxim ately  five complete turns of the  
wind vane in an anti-clockwise direction  (looked at  from the  nose) will put the  fuze into a d irec t action 
functioning condit ion at  the  same time releasing the time  striker,  and the  fuze will de to na te-11 seconds 
later. Additiona l safe ty is provided by a  safe ty spli t pin which is passed through the  sk irt  of the  wind 
vane cap  and  fuze body . The safe ty pin prevents  rota tion  of the  wind vane cap  in eith er direction 
and must be removed before loading.  The pin is secured ir. position by means of wire which take s 
round the  body  of the  fuze and is sealed with  a lead seal.

The fuze is not  watertight  ami mus t lx1 pro tected from the weather by  application s of Grease No. 0. 
in accordance with the  instruc tions.
Action.

597. The rocket is launched by  electric  current initia ting the  electric  puffer. The magnesium 
composition igni ter and the cord ite charge  are  ignited The pressure  of gas set up by the burning  
cordite disperses through the  venturi  and  provides the impetus  to  the  rocket. The cord ite hum-  fur 
approxim ately  .S second. dur ing which period the  rocket is accelera ting.

SECTION 2—ILLUMINaNTS
2-inch Rocket Flare. Plat,- 24.

598. The Rocket Flare is launched from a special Projector which is a ttached to a gunsb ield.  at  
an de ra tio n of IMF. It is set to bur st at  5.000 yards at  an approxima te height of 2,<KX) feet ; the 
flare burns for 70 seconds.

Tlie handbook. B .R .q s j Handbook  fo r  the  2-it ich  Rocket Flare, should  be consulted  fur general 
instruc tions, main tenan ce and  detail.

599. The round is supplied for assembly 011 board and comprises tin* following main jx irn  Tail, 
Propelling, Fla re Head and  Fins (4).

The order of assembly  is :—
(t) Fins t o Tail, Propelling.
(m) Flare Head to  Tail, Propelling.

609. The Tail, Propelling. is simila r to the  Tail, Propelling, of a 2-inch Rocket " U," except 
that  the  Head Ob tur ato r is not perfo rated.  The fins are  identical to  those of the  Rocket " I 1."

601 The Flare Head Container  is a tinned pla te cylinde r with two cannelures near the  base.  The 
canister , containing the  illuminating flare candle with a parachute assembly at tach -<1. is inserted in 
the  Container.  The Ballistic  Cap fits on the  forward end of the Con tainer, to which it is secured with 
adhesive tape.  The Base Socket  is secured into  the  othe r end of the  Container by indenting the 
cannelures ; it contains the  Thermal Eje cto r which screws into  the  shell ring of the  Tail, Propelling. 
The T hermal Ejector  consists  of a steel base plat i with a septum of accu rate ly machined thickness 
in the centre.

The lower end of a pie ce of Bickford 's Fuze -primary delay) cu t to  burn approximately 22 seconds 
makes intim ate contact  with 2 i grain s of 1..D.N.R. (lend-dinitro-iesorcinate) which is stemm ed into 
the septum recess. The  upper  end of tlu- Bickford's Fuze projec ts into  tin magazine which conta ins 
approximately 4(l grain s of G.12 gunpow der (prim ary ejection charge).  A short piece of Bickford's 
Fuze {secondary delay) cut  to bum for 3 seconds projects from the  base end of the caniste r : the 
lower end is in close prox imity to  the  prim ary ejection charge, and  the  upp er end projects into  n 
magazine containing 40 grains of G.12 gunpowder (secondary ejection charge).

.4<7w»
602. On launching the  rocket , heat  from the  cord ite propellant is tran smitted through the Head 

Obturator and  thin  septum of the Thermal Ejec tor and ignites the  L.D.X.R ., which, in tur n, ignites 
the  lower end of the Bickford's Fuze (prim ary delay). After 9. 18 or 22 seconds {depending on the 
mark used) the prim ary ejection charge is igni ted, and the canis ter i s ejected from the  conta iner in a 
forward direction.

The Bickford's Fuze {secondary delay) is init iate d by tin flash front the  primary ejection charge. 
Three seconds late r the  secondary ejection charge  is ignited and its  action  ignites the candle and 
ejects  the  para chute, cable and candle in a forward direction from the  canis ter. The parach ute  opens 
when ejected from the  can iste r a nd the  light ed candle is suspended in mid-air  Tin- purpose of the 
secondary delay is t o allow tho veloci ty ot the can iste r to  fall to  a speed at  which it is safe to  ejec t 
the  ia re  and the  parachute assembly w itho ut break-up.

Rocket, Illuminating, 9-lbs. ; Snowflake).
603. This store is an illuininant and is used in locating enemy submarines;
The cylindr ical z-inch Ponder -filed steel rocket is simi lar to  App aratus A. I) Type D ; in addition, 

it is fitted with tail fins (4). The Parachule Head contains a parachute  with a sta r and  igniting  arra nge­
ments. lh c roc ktt  is-launched from a Projector Type A or B of App aratus AT). Type D, .using lh - 
appropria te 60 grain cartridge.
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Action.
604. When the  rock et reaches the  vert ex of its flight, abou t 1,500 feet or  more, the  bu rster is 

ignited by  the  burn ing rocket  composi tion. Its  action ignites the star  and expels the  parachute and 
lighted star from the  rocket  head. The parachute opens our a nd the  burn ing sta r is suspended from 
i t ; the  s ta r  hums  for ab out  Gt) seconds.

SECTION 3 APPA RATUS. AIK DEF ENC E (A.A.D.1 
Apparatus A.D., Type D. Plate 25.

(Parach ute and Cable—P.A.C.)
605. T his  device suspends a cable from a parach ute  above the  firing sh ip. The cable is rendered 

letha l on the  imp act of an att ack ing  airc raft , and airc raft  must  c ithe r keep at  a  height which prvehidts 
accurate bombing  or change course.

The Hand book  should lx  consulted  for general instruc tions, maintenance and  detai l.
Hie Mark 111, N consists  of the  following main component  par ts—Rocket with Par achute Head, 

Main Container. Main Cable and Lower Par achute Assembly. The assembled ammunition is te rm ed  
" A pparatus  A.D . Type I) " : it is tired from a " Projecto r A.A.l). Type  1).“ (Abbreviation  P.A.C.).

606. 7‘Zw Rocket is a powder-tilled 2-inch steel rocket with a tin para chu te head attach ed.  A 
38-inch d iam eter  para chu te and a small gunpowder  b urs ter  are packed in the parachute head. The 
pain ted canvas cover  atta ched to the para chu te head tits  over the outside of the  muzzle of the  projector 
and prevents access of water into  the  barre l. Two s tirr ups and  a bridle are  atta ched to the  ro ck et ; 
the  bridle h as a bout five feet of cable which is covered  with xsbestos at the  rocket end and fitted with 
a spliced eye lor shackling to the Main Cable. Before securing the  rocket tail to  the  Main Container  
the  lid of th e Container  is re m ov ed  an d th e to p  lo op of th e K .B . Cable is secured by its  swivel to th e  
racket's wire ta il ; a shor t portion of the  wire tail is coiled down into the  Main Container. The lid 
is jmimed  on So as to nip the  rocket tail,  and it is retaincc in place unt il it is dislodged by the  pull 
of the rocket.

607. The Ma in Container is a cylindr ical iron box which has two concentric compartmen ts. 
The outer comp artment contains the  Main Cable and  the inner  contains the Lower Par achute Assembly. 
The lid is de tachable . The Main Container is  lashed to the  deck.

608. The Main Cable consists  of 400 feet of K.B. IL) wire with a loop at each end an d a swivel 
on each loop. One swivel is attached to the  win? ta il of the  rocket bridle and tl v  other to the Lower 
Para chute Assembly.

609. The Tenner Parachute Assembly comprises a 38-inch diam eter  parachute and a small trail 
parachute . The large r parachute is packed in canvas and bundled and the  small trail  parachute is 
attached.
deftow.

610. The 60-grain gunpowder c artr idge e jects the  rock<t from the Proje ctor and  also ignit es the  
rocket composition. When the  rocket reaches a height of approximately 550 feet, the  burning rocket 
composition ignit es and explodes the gunpowder charge in the parachute  head and the upper para chu te 
is ejected. At this stage  the  lower parachu te assembly will be approximately 150 feet above the sea. 
the  lower parach ute  will still h- bundled, but the  trai l parachute  will be open. The lower parachute 
remains in its  bundle  un til the  impact of an  airc raft with the cable. On impact the  trai l parachute 
pulls the  ripcord  and  releases the  lower parachute which opens an d renders  the cable " leth al."  
Apparatus, A.D. Type J. Plate 25.

611. The o bjec ts and means of operation of this  device ire  similar to  those of the  A.A.D Type D. 
Type J Mark I e jects a 6 o0 ft . 2{  ton cable.

Tin- Handbook B.R.2%)Ppf, Handbook for the Apparatus Type J . should be consu lted tor  general 
instructions , main tenan ce and  detai l.

The Apparatus is supplied in th ree main component perts, (») the  Tail, Propelling. (»») the Head 
Canister and  Thermal Fuze, anti (»»») the  Main Container.

The round is assembled on issue to ships. The fully assembled round (including the  I ail, 
Propelling) is "A pp ar at us  A.D. Tvp J ."  The  Apparatus is launched from a " Pro jector A.A.D. 
Type J-”

612. The Tail, Propetiing, is simila r to  the  Tail. Propelling, of a 2-inch Rocket " U ,” excep t
tha t

(») The head ob tur ato r is not perfo rated.
(it) The re a re no fins or fin slots.

(i«)  A short sti rru p is  welded to  the exterior of the base of the tube.
(iv) The  ven tur i is closed with a tinn ed pla te closing disc. The flexible rubber  pigtail

cont aining the  tiring leads is passed throu gh the closing disc ; con tac t s tuds are  omit ted.
613 The Head Canister and Thermal Tice .—-The He ad Canis ter is of tinned plate and contains 

a  62-iuch p arachu te ; il is m ade integral with the  cast itoi ejector cup by solder ing. The  lower cii • 
cumference of tin- Head Canister rests inside the  ejector cup on a piston or diaphragm. The base of 
the ejector cup is screwed into the  shell ring  of the  Tai l. Propelling. Provision is made in its  base for 
the Thermal Fuze which is a separat e unit.

tl

 



94
CH. XV I—SECTION 3.

614. The  Thermal Fuze consists  of a steel base pla te in th e cent re of which is a thin  sep tum  of 
accvratelv  machined thickness. The lower end of a piece of Bickford's Fuze (cut to  burn  approx i- 
mat?ly  41 seconds) makes intimate con tac t with the  L.D.N.R. (lead-dinitro-recorc inate) stemmed 
into  the  septum recess. The uppe r end of the  Bickford's Fuze projects into  the  magazine which 
contain:- approxim ately  100 grains  of G.12 gunpowder On assembling the  Head Canis ter to  the  
Tail, Propelling, the base of the  Thermal Fuze is in close contact with the  Head Obturato r. On firing, 
heat is tran smitted through the  Head Obturato r a nd Septum and ignites the  L.D.N.R.,  which in turn 
ignites the  lower end of the  Bickford's Fuze. After 4J seconds the  Bickford's Fuze ignites the  G.12 
gunpowder in tin magazine and sufficient pressure  is produced to  shear the  soldered connection 
between the  Head Canister and the  Eje cto r Cup. By means of the  force exer ted by the  Ejec tor Cup 
Pistan  the  Head Canister  is forced u p f reeing the  62-inch parachute , which i s connected by its shrouds 
to  t ie  E jector Cup.

615. The Main Container for the  Mark I App aratus is a sealed cylindr ical iron box with two 
concentric compartmen ts ; it has  a heavy non-w atert ight cover for transit purposes. The Main 
Container Is clamped to the  Projector. A GOO-foot length  of 2{-ton multi- strand cable is coiled in the 
Outer compartmen t. One end of the  cable is secured to  the  swivel in the sealed lid of the Container, 
being secured to the stir rup  of the rocket  by a pin. The  other  end of the  cable is secured by a swivel 
to ti e  bund led lower par ach ute  which is conta ined in a tinacd-p latc  can iste r tn the  inne r com par t­
ment. The lower parachute with its  shrouds  is packed in a canvas bundle. The  bundle is closed by 
ring? through which is passed a cord a ttache d to the Trail Parachute. The T rail Par achute is 20 inches 
in diameter. It is contained in the  tinned-plate  cani ster and opens after leaving the  Main Container. 

Action.
616. The Par achute Head is blown off and the upp er parachute ejected. At this stage the  lower 

parachute and the  trail  para chu te have been ti lt ed  approxim ately  LJtXMcet above the  sea. The com­
ponents suspended from the  62-inch top  parachute are  in th? following order : Ejec tor Cup  Spent 
Rocket Tail and Sti rru p—600-fcet of Cable—Lower Parachute in Bundle—Trail Parachute .

The lower parachute remains bundled unt il the  impact cf an  airc raft  with the  cable. On impact  
the trail  parach ute  pulls the  slipcord and releases the lower parachute . The lower para chu te opens 
immediately and  renders the cable ‘‘let ha l."  The upper  and  lower parac hutes are  the  same size and 
both ex ert  an  equal pull on the aircraft.

Mark I A Appara tus.
617. The Head Canister. Thermal Fuze and Tail. Propelling, are simila r to  those of Mark 1. The 

Main Container  is not sealed  by a tinned-plate  closing disc It is fitted with a heavy non-watertigh t 
cover for tran sit purposes which need not be unshipped before firing. The inner  can iste r is watertight,  
and its lid. secured by soldering, is r ipped  off on unspooting the  cable. Drain holes arc fitted in the 
bottom of the Main Container.

Mark I I  Apparatus.
616. This differs from Marks I and IA in tha t the  cen tral guide tube  is conical and the  length  of 

cable is a pproximately  825-feet. This typ e of the  central guide tube  enables the  rocket to reach a 
height of 1,100-feet (against 800-feet) and the  Thermal Fuze delay is increased to approximately  
GJ seconds.

Apparatus A.D., Type L. Mark I.
619 The object of this device is to lay a cur tain  of aerial mines suspended from parachutes in 

the  pat h of low flying o r d ive-bom bing airc raft .
The Handbook, B.R.843. The a-inch Rocket, T  A M ..  Mark V Mounting, should be consulted for 

general instructions, main tenan ce and detail.
Ammunition is assembled on issue to  ships  and comprises the Tail, Propelling and the  Canis ter 

Assembly. The fully assembled round is termed *' Apparatus A.D., Type  L. " 'Hie Apparatus is 
launched from a 2-inch Rocket F.A.M., Mark V. Mounting.

620. The Tati , Propelling, is a modifica tion of the  Tail, Propelling, of the  2-inch Rocket " U.”  
The con tac t studs are  om itted. The two trun nion s are  welded on to the  tub e to  accom modate the  
scimip . The plug sc rewed into  the  shell ring closes th e head of the  tub e ; if the  plug is rem oved the 
rocket is non-sclf-propulsive in the  event of accidental ignition. A 12-fnch steel sti rru p is a ttac lied  
to the t runn ions on the  rocket tail.  One end  of an  lS-inch  steel connecting rod  is secured to  the  st irru p 
and  the o the r to  a link on the Top Conical Canister.  Electric leads pass from the  ignit er to  a  flexible 
cab tyre  cable which in turn passes through a mechanically-join ted weak link to a moulded rubber 
socket on the  mounting.

621 The Canister Assembly comprises the  Top Conical Canis ter and the  Lower Canis ter. The 
caniiters are  joined by the  overlap  of the sleeve of the  To p Cwis tcr.  l hc joint  is made waterti ght  by 
a rubber ring and a mixture of luting.

622. The Top Conical Canis ter is of light  gauge steel or tinned plate and co ntains :—
(») The 45 inch diam eter parach ute  to  ear n- dowr the  spent rocket  tube.

(it) 6-fee t Main Supp ort Parachute.
(i»t) 6-incli Bomb Steady  Par achute and Weak Link.
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(/v) Upper Explosive Link in bomb housing,
(?) Three retain ing cords which are  contro lled by the explosive link and hold these par ts 

in position in the  canister .
fta') The Bomb. The bomb has a light case and a filling of approxim ately  8-oz. oi poured 

T.N.T . I he detonator is held io a shu tte r kept out of line with the  str iker by  a clock 
spring. Under  sufficient wind pressure  the  wind vane moves the  shu tte r and brings 
the  det ona tor  in line with the  striker . On impact with an airc raft the  firing pin is 
forced in by the  universa l s triker ring an d the  de tona tor, being in line with the  striker,  
is fired by percussion The bomb can be armed and unarmed by large varia tions  in 
air  speed and no self-des truction device is fitted.

623. The Lower Canistci is a lso of light gauge steel or tiuued  plate,  and is mounted on a base 
plate,  11 co ntain s:—

(»') A central tube to assist nnspooling the wire.
(»»■> 1,000 feel of 19 s.w.g. piano wire coiled in a meta l shea th. One end ot the  wire is 

secured by a swivel to the  head of the  bomb ; the  othe r end passes through  the split 
in the  ce ntra l tube  and is secured to the  spring wire shock absorber

(»»i The drag  pa rachute assembly  with a 32-inch parachute in a  bag is secured to the  shock 
absorber.  The four retain ing cords which are  contro lled by a lower explosive link 
prev ent the parachute opening on the  initial  snatch at pick up.

(»i') The electric leads for igniting the  del ay fuzes leave the base of the  caniste r in a shor t 
flexible cab-tyre cable and plug into  the  lower socket of the  mounting. The electr ic 
circuit for the three fuzes initi ating respectively the  rocket , the  upp er explosive link 
and the  lower explosive link is arranged in “ Series "  so tha t failure of one fuze will 
usually' prevent the oth er  two being initia ted.

Action.
624. On launching, the  rocket and the  delay fuzes in the  upper and lower explosive links of tlie 

Canis ter Assembly are  initi ated  simultaneously. Tlie rocket take s up the  top conical caniste r and the  
wire in I lie lower canister  is unspoolcd. When the  wire is hilly  unspooled the d rag  parachute assembly 
is picked up. the  snatch tension being kept within safe limits  by th<- long shock absorber. The top 
conical caniste r reaches approxim ately  2,600 feet before the  upp er and lower explosive links are 
opera ted. On the operation of the  uppe r explosive link the  bomb and parachutes are pulled out. 
The 45-im.li nickel .support parachute is connected to the  M ee t Main S upp ort Para chute by a weak 
thread which breaks  when th e rocke t pa rachute is fully pulled out The operation  of the lower explosive 
link removes the  cons traint from the  drag  parachute bag and leaves the  parachute free to pull out 
on the- impact  of an aircraft with the  wire. The bomb will not arm until  an aircraft strikes the  wire.

On imp act , the  drag  parachute opens and the  weak link secur ing the 6-fcet Main Sup port  Parachute 
will part . The bomb is then pulled down on to the  wing of the  airc raft by the drag parachute. The 
bomb is armed by rota tion  of the  wind vane due to its veloc ity through the  air  on the wav. It is 
steadied in flight by the  S-inch Bomb Steady Para chute which acts as a drogue.

Mark II Apparatus. Plate 26.
625. The Mark II App aratus is identical to Mark I App aratus, except tha t

(j) The piano wire coil is 1,500 feet in length.
{ri'J Nn shock absorber is fitted.

(t ri ) One side of the  slot in the  central  tube -is flared slight ly to assist nnspooling.
(if,') The lower canister  is marked with a vertical black line to indic ate the position of the

slot in I lie central tube.  The canister should lx loaded into the  projector with  this  
black line away from the projector rails, t.c., clearly visible to the loading numbers 
when facing the  trou t of the projector.

626. The method of function ing is iden tical  with the  Mark I. The height atta ine d at  separation  
is li ttle  less than  that  of the Mark I (abou t 100-feet), b ut the  area  covered, 1,900-feet to 400-feet, is 
50 per cent, grea ter. Under adverse conditions the  effective operat ional time, i.e., before the  drag  
parachute hits the wate r, is reduced to a minimum of 20 seconds from the oper ation  of the top explosive 
link.

(>27-629.
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GRENADES
HAND GRENADES.
Grenade No. 36M. Plate 27.

630. Grenade No. 36M (known res the M il l's  bomb) is an ant i-personne l bomb w ith  a dan ge r 
zone on detona tion  of appro xim ately  400 yard* . The grenade ha-  a cast iron bw lv  wh ich  i» fille d 
with  high explosive.

The  body  is ov al  and it s  ex te rio r is grooved to  prov ide a grip  to the band  and also to assist 
fragmentation . T lie  centre piece is screwed in to  the base and retained by  tin  Base Plug.

The high explosive til lin g.  Ba rntol  20,NO, is filled into the Imdy through the li ll in g  Hole in the 
Moulder.  The h ill in g Hole i- closed by  a screw-threaded plug. Hie bu lk of  the ma in fi lli ng  is 
separated from  the de ton ator  of the Ig ni tin g Set by an n ir  gap interposed l>v tin  Str iker  Chamber, 
a id  th is disadvantage results  in uneven fragmentatio n.

631. The Centre  Piece is of  alu minium  or tinned brass and comprises tw o adjacent chambers, 
l ie sma ller  cIii iih Imt receives the de ton ato r and t- empty  unti l t lv  grenade is prin ted . The larger 

or S tri ke r Chamber is  positioned in the  centre o f the body mid  contains  the S tr iker  and St riker  Sprin g ; 
tl  c head of the Stri ke r p rot rud es throu gh the c irc ular  hoi-* at  the top ; the opeaung in rhn  base receives 
the car tridge end o l the Ig n iti ng  Set.

The steel S trike r it  flanged at the Iw v  to - at the spring. Its  fir ing face. Iia pid for  ri n i- li ii iig . is 
notched to allow the  escapu of gas throu gh the flange The st rik er  ‘.ha lt passes throu gh the body I 
it  is notched at the top t o receive the S tri ke r Lever.  Hie S tr iker  Spring  is com pressed between the top  
of the chambe r and the flange of  the Str iker.

The St riker  Lever  is n curved steel lever piv ote d on * fulc rum  formed on I hc body  of  the grenade. 
It fits  clo udy t«i the body and i» retained in position by a sp lit pm passing over it and through the 
fi k ru m  bracket The short end of  the level ti ls  into a notch on the St riker  and hokh it up against 
tin- action ol the co m prise d spring.

The screw-threaded Base Plug seals the base of the grenade.
Th e Igni tin g Set comprises a De tonato r, Sa fety Fuse, 0.22-incli R im -l in -.  Cup and a z inc alloy  

Cap Chamber The Cup sits  in the Cap Chamber  wi th one end of the 1’ur.e at ta ine d.  The Fuze i» 
formed in to  a U-s-hape to su it the Centre Piece in to  w in  h the Set litx , and its  other end is cri in| ied  
into  the Detonato r.

632 . There are two types of  Ig ni tin g Set ; these va ry  on ly in  the time of bu rn ing of  the fuze. 
The Set in prerx nt supply has a 7-becotuh fuze w hich  is eoUmted yellow. The oth f I Si t lias  a 4-scc< intis 
Itze ; it is coloured whi te and has a rubber  Ii.iih I round it wh ich should not Ik- removed as it  is a means 
o' iden tifi ca tion at  nig ht.

A’e/Z— Before primin g (inserting the detonato r) al l signs of  wa terpro ofin g and/or grease are to 
he removed from around  the striker  outside the body and under the st rik er  lever. The sinke r should  
then he tested fo r freedom in  accordance w ith  B .R . 787.

In fu tu re  .'W.M grenades w ill  be issued to shipa w ith  th e st riker  wate rproofed  by  ligh tly  apply ing  
grease This  should lx removed before priming , but the mechan ism need not Ire str ipp ed if  the 
str ike r is  free.

Action.
633 In pre jKiratto n fot .i< tinn,  t in-  Bum Plug is m w w i t l  and the  Igni tin g Set careful ly inserted ; 

the Base Plug is the n replaced and sc rewed  fu lly  home In  prepare Got, for  imm ediate u»c, the Safety  
Pin is w ithdraw n a nd  the St likc t Lever held do wn by hat <1. Alte r t he  grenade is thrown the expansion 
o: the Stri ke r Sp ring forces the Str iker  Lever away from the body  ; the  le ve r pivo ts on tlu- fu lcrum  
a id  is throw n clear. The ac tion of  the Sp ring causes the St riker  to imp inge on and lire  the Cap. 
'Ihc resu ltin g flash ignites the Fu te which bu rns for 7 neconds o r 4 seconds (ns app licab le) before 
ign iting the detonato r, wh ich  then detonates the  main lill ing.  Can' i t  to be taken that primed grenadet 
are imp rinted before u-turn let tto re or package.

634.  Markin g. - The bo dy  is varnished. A rin g of red-crosses is  (M in te d on  the shoulde r to  denote 
tha t the grenade is filled. A  green band  is pa inted  at  the lower  end to deno te the typ e of  filling.

635. Pm /tin g. Grenades are packed 12 in a woodei box marked "  Hand Grenades, 7 seconds”  
(or "  -I seconds,”  if  appl icable). A bi» . plug key and t i l  contain ing  12 igni te r sets is packed in each 
box.

Grenade No. 69. Mark I. Plate 27.
636.  t his grenade is a ligh t (K'lcusnion Hand Grenada with  a danger zone of  nppro xim uh-ly  

3J yurda.
The bakelite body is in  two po rts , which an- screwed toge ther . A k in d  is milled round the 

exterio r to pro vide a g rip  to  the hand. The  head of the body is recessed and sc rew-threaded to  receive 
the Mechanism Ho lde r wh ich con tains tin  Str ila  i Medianism. A  Safe ty Cap with  mi lled exterio r



97
CH. XVII.

liti o ver the  Mechanism Holder and is screwed io it ; a strip of adhesive tap e is stuc k ob liquely across 
the joint  of the Body and Safety Cap to  prevent the  lat te r unscrewing p rematurely .

The Killing Plug and the Base Plug with a small rubber plug  are lilted in the lower par t of the 
lx dy.  Th e Ba se  Plug close s th e base of t he  Deton ator  Sleeve w hich  is a bak eli sed  paper Lube jnxsitinned 
in the  cent re of the  Body. The Sleeve conta ins a No. 46 Detonato r and is immediately  below the 
Percussion Cap of the  Str iker Mechanism.

A high explosive main filling of Amatol 80/20, Lyddite , or Barato l 20/80, is filled in to the  Body 
through the  Fill ing Bole.

637. The  Str ike r Mechanism comprises the  Strik er. Sin ker Spring. Percussion Cap. Cap Pellet . 
Lead Ball. Closing Cap and Safety  Bol t with Safety Tape attached : the  oth er  end of the  Safety  Tape 
carries a lead weight, the Safety Bolt passes through holes in the  Str ike r and Mechanism Holder 
and holds the  Stri ker  m position. Tbe  Safety Tape  is would  round the Mechanism Holder in a pre­
pared groove and is finally housed beneath t he  Safety Cap Io keep the  Safety Bolt in position.  When 
the Safety  Cap is in position the  S triker canno t move forward against the  Percussion Cap.

/Idrca .
638. In prepara tion  for action  the  Base Plug  is unscrewed and the Detonator Sleeve examined 

for obstruction, rough edges, cracks,  etc. The Detona tor is carefully inser ted, open end first, the Base 
Plog is rep laced  and screwed fully home. In preparat ion for immediate use the  st rip  of adhes ive tape 
is pulled from t lie Safety Cap and the  Cap is removed ; afte r removal, the  Safety T ape must be held 
in position by the  forefinger and  lliuinb’ unt il the  grenade is thrown. After the  grenade is thrown  
the Lead Weight att ached to the  Safety  Tape  causes the  T tpc  to  unw ind and pu llo ut  the Safety Bolt. 
The Striker is then free t o function the  Percussion Cap under  th e action of th e lead ball which has an 
** d l ways " action  on impact.  On impact,  the  Su ikc i impinges u i i  and fires Ute Cap and  the flash 
ignites the detonator, which deto nate s the  main filling.

639. Marking.—A ring  of red crosses is p ainted oil the  upper body to deno te tha t the  grenade is 
lill.-d. The lower body  is pain ted Io deno te the  type  of fifing, as follows :—

Amato l 8 0 /2 0 ............... {-inch green band.
Lyddite ..............  {-inch green ban d with " Lyd.” stencilled on the hand  in {-inch

white le tters .
Bara tol 20/80 {-inch green band  with " Bar. 20 /80 " stencilled on the  band  in

{-inch black letters.
640 Packing. —Each package con tain s 34 unpri ined grenades and 2 cylinders ot 17 deto nato rs 

Nc. 46.

RIFLE GRENADE.
641. Rifle Grenades are tired from rifles li lted  with Dischargers. The G renade  in supply in Naval 

Service is the  No. 36.M fitted with a Gas-Check Plate.
The Gas-Check Plate  is a circular steel plate (2|-inches in diameter) with a  small screw in i ts centre 

to  screw in to the bottom of the  Base Plug. Tbe Pla te is a sid ing  tit in tin- Discharger and rests on an 
annular  shoulder formed in the  metal of the cup.

Discharger No. 1, Ma rk I,  is used  with the No. 1 rifle.  The  bar rel  of  the  Disch arg er i3 cyl ind rical 
(w.th an inside diam eter  of 21 inches) and is threaded internally  to  receive the  Locking Base. Near 
the lower end a slot forming a gas port is closed by a sliding shut ter  which can be c lamped in position 
by a Clamping Nut.  The locking base is thread ed on the  outside to fit the  barre l and has a central 
hole threaded to receive the  adjusti ng screw, the  top  of which is slo tted  to  take the poin t of the  
bayonet. Below are  two claw levers which engage in the  d ot ted sides of the nosecap of the  rifle.

642. Cartridge S ./L , o.jo j-fw A. Ballistile, II  Mark IZ  is used to  eject the  grenade. {Para. 528.) 
Ac'.ion.

643. ITie grenade  is primed an d placed in the  Discharger ; the Split Pin is withdrawn and  tbe 
grenade is pushed  fully home an d the  rifle tired. On the prenad<- being ejected from the Discharger 
the  Safety  Lever i s released ami the  action  of the grenade is the  same as when hand-throw n.

644. Mark ing.— The grenades  are  marked  simila rly to the  Hand  Grenade No. 36M.
645. Packing.— Box G.5 Mark HI or G.36.

12 grenades.
12 Igni ting Sets  in a  tin ned  plate cylinder.
14 Cartridges bal list itc ill a tin-pla te box.
12 gas-check plates .
1 Key.

646-649.



86

CH AP TE R XVIII

HOLMAN PROJECTORS. ILL. 4 INCH MORTAR

PROJECTILE,  ILLUMINATING.

Projectile, Illuminating, No. 1.
650. The store is used as an illuminant.  This par ticular design is lin'd only from Holman Pm- 

jeste rs, Marks IIA or IIS. No. 1 Air or No. I Steam is stenc illed on the body. The Projectile has 
a cylindrical body  of tin plate which contains a  cot ton  parachute, flare unit and an ignition and 
ejection charge  of gunpowder.  The flare unit is att ached to the  Parachute an d is pos itioned with the  
igti tion  charge at  the  forward end next to the  Striker mechanism ; the Par achute is below this 
assembly and  nearer  the tail. The cast-iron conical nose contain ing th e  Str ike r mechanism is fixed 
securely to  the  front of the  bo dy ; the  tail,  with four fins, is light ly attach ed to  the rear  end.

651 The Striker mechanism comprises the  strike r, strike r cover, .410 ca rtridge and a leng th ol 
Safety Fuze ; the  operat ing unit consists  of  u st ri ker , a shear wire a nd a Safety Pin. The Safely Pin 
is w ithdraw n before loading.
Jf/tOK.

652. On firing, the  str ike r sets back, breaks the  shear wire and  impinges on the  cart ridge cap. 
The flash ign ites the  Safety  Fu ze an d a fte r a period of delay the  gunpowder ejec tion charge is ignited. 
Th e re su lt in g ex plos ion igni tr. i the fla re , blow s off  tin- tail , am i ejec ts tin parach ute  and flare. The 
flare bum s a t a high temperature. The parach ute  and llan  are ejected approximately 7 seconds after 
firing, and the  flame burn s for a minimum of 30  seconds. Al 45° elevat ion this  represents  a  height of 
325/420 feet at  a range  of 330/360 yards.

Projectile, Illuminating , No. 2.  Plate 2S.
653. These are  fired only  from the  cartridge-operated Proje ctor,  at  pn.-xnt tin-  Holman Pro­

jector, Mark Il l.  The Projectile is similar to the  " No.  1," except th at  a gas-chcck is at tached  by a 
tulip  spring to the  tail. " No. 2 Cordi te ”  is stencilled on I he  body.

In operation , the  gas-chcck separates  from the  Projectile when the Projectile leaves  the muzzle 
of the Projector. The  parach ute  and flare are ejected approximately 11 seconds af ter  firing, and  the 
flare bum s for a minimum of 30  sec onds . At 35° elevation this r epresents a  height  of 400/525 feet at 
a range of 770/1030 yards ,

Holman Cartridge.
654. The  Cartridge for the Projector, Mark 111, has a brass  bound case. Tin mou th of the case 

is dosed by a  celluloid cup, A protectin g cap is fitted over  the cup and must be removed before loading. 
TIk- charge of 16 grammes of Cordi te W.M.T. is initi ated  by an igni ter conta ining  20 grains  of gun­
powder T.S.2;  a celluloid cup separat es the  ignite r from the  charge. The ignit er is init iate d by a 
percuss ion cap  filled with cap  composition.

Cartr idges  are  supplied in tin-plate boxes of 20.

BOMB, 10-Ib. UN DERW ATER No. 1, .MARK I, WITH GAS CHECK. Plate  28.
655. This h igh explosive bomb is for use aga inst the  two-man submarine. It is fired from Holman 

Projectors. Mark HI  or may be thrown by hand.
The design and  components of the  bomb are  shown in the illustr ation.
The  bomb consist s of a lightly bu ilt, welded cylinder fitt ed with a ta il ; a nose ad ap ter  is threaded  

lor the  fuze, which functions und er hyd rostatic pressure  after being projec ted into  water It has 
a fixed settin g which o perate s at a depth of 20 feet. The filling is a ppro ximately 4 | lbs. of T.N.T .

656. Remove the  safety pin and adhesive tape covering the  holes in the  cap  of the  fuze. When 
tin fuze  ente rs the  water hyd rostatic pressure acts , through the  holes in the  cap , on the  rubber  dia­
phragm and also on the  rubber  shu tte r bellows. The fuze is a rmed by the  shu tte r being forced over 
against the  shu tte r spring, bringing the  det ona tor  in line nith  the  striker. On reaching the proper 
depth the  hyd rostatic pressure  operates the  rub ber  diaphragm and forces the  str ike r head and the 
striker down until  the  levers arc in a horizonta l position, thu s compressing the  striker  springs. 
Immediately on passing the  dead cen tre the  striker  springs re-asse rt themselves , driving the  str ike r 
int> the  deto nat or and  firing the  fuze, and the  main filling is detonated .

SMOKE FLOAT, B.L ., 4-IN CH MORTAR. MA RKS II OR HI. Plate 29.
657. The  design and components  are shown in the  illustr ation.  The main component parts  ate— 

balsa wood cylindrical float, uicta l container , celluloid conta iner and metal protectin g cup.
The  cylindrical float has a central steel  smoke emission tube  which is attach ed to  the  lid ol tin- 

metal contain er and  secured by the split lip of the  tube  being tu rned over on to a  stee l washer. The
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float i s bound with  fabric tape.  La ter  mark> may lx* of o the r mate rial,  hut this will not affect the 
epe ratioa of the store.

The m etal container holds the smoke composition. It has a  perfo rated ce ntra l steel tube  wrapped 
in prun ed m us lin w ith  a la yer  o f priming composit ion between the  musl in a n d  the  smoke composition.

The celluloid conta iner,  with  the  propellan t charge ol Balli stite , is cemented to the  container.
The  metal cup  is fitted to  protect  the  charge  and must l>e removed before the  round is loaded.
A Cart ridge S.A. Rifle Grenade 0.303-inch cord ite L is used as the  prim ary charge to lire the 

mortar  (para. 559). The bal list ite charge of the Smoke Float  is th e secondary charge.
Tin- range a t full eleva tion of 30 ' is ap prox ima tely  550 yards. Should the  min imum range, about 

50 yards,  be required, remove the  balli stite  charge, elevate the  mo rta r to  ex trem e eleva tion and lire 
with the  prim ary  cart ridge only.

Over  land  the  range  can he increased  by approximately 2<X> yards if the  Smoke Flo at is fired 
without its balsa  wood float. To remove the  hard  grey  paper disc from the  top of the  float, p rise up 
the serrations of the  central lube  with a flat chisel and a pair  of pliers. Tak e off the  steel washer 
and pull the  balsa wood c ylind er from the  cen tral tube , In this condit ion the  float is loaded as  usual, 
»>., with  smoke box to the  rear.
Action.

658. The  flash from the prim ary cartridge ignites  the  ball istite charge of the  smoke float and the  
float is ejected from the  mor tar.  At  the  same time  flash passes up the  ignit er tube  of the  smoke con- 
tu ne r and ignites  the  priming and smoke compositions.

BOMB B.L., H.E.,  4-INCH MORTAR, 10-lb. MARK 1. Plate 29.
659. The  main component parts  o f the bomb arc—Fuze No. 152 or a plug, Body  with nose and 

tail adapters, and  Tail.
Fuze No. 152.—This is a Percussion D.A. fuze whose design and components are  shown in the 

illust ration .
Safety a rrangem ents  :—

» (») A safe ty cap  is fitted which must be removed before firing.
(if) The det ent  holds the ball in such a position as to keep the  striker  down.  The striker

point  engages in the  side of the  shutt er,  thus keeping the  detona tor,  which is h eld in 
the  shutter , out of line with  the flash channel in the  magazine.

660. O11 firing, the  det ent  sets back against the  de test spring allowing the  ball also to set back 
into a pocket. This  allows the  striker , under the  actio n o f the  striker  spring, to move forw ard and 
the str ike r poin t disengages from the shu tter. The  shu tter  moves over, u nder  the  action of it s sp ring, 
and the  det ona tor  com es in to line with the  striker  and the flash channe l of the  magazine . The fuze 
is the n fully armed. On impact the  cap  is c rushed in driving the  striker  into  the  detona tor and  the 
resulting flash detona tes  the  magazine.

661 Body.—The stee l body is filled with  approximately 2 lhs. of  T.N.T. A cav ity  is moulded in 
the head of the  filling into  which is fitted a paper tube.  The la tte r contains the  C.E. exploder and 
receives the lower p ar t of the  body of the fuze. The  he at  is closed with the  nose a dap ter,  into  which 
the  fuw* or a plug is screwed The bottom is cl os ed  with a ta il  adap te r whic h is screw threaded ill 
two gauges, one to  secure i t into  th e bomb a nd th e o the r to receive th e tail.

662. Tail.— The Tail comprises a perforate d steel  tube with four fins, each of which has two 
lightening holes. The tail holds the  prope llant  cartridges and also keep s the  bomb steady  in flight. 
The tube  contains a cartridge in a celluloid container, a dosing  plug having an open Hash hole and a 
hardwood plug to  fill up  the  surp lus space. The fins are arranged so that  one pair of opposi te fins 
contains spring reta ining c lip s; these grip  the  barre l and position the  bomb on loading. Two aug­
ment ing cart ridges, each in a celluloid conta iner,  are  fitte d opposi te to  one ano the r in the  angles formed 
ty  pai rs of adjacent fins, and arc  he ld in position by a length of spr ing wire which has a hook at  each 
end. The wire is threa ded through the  re ar lightening hde of each fin an d hooked to  form a ring.

The fabric cover fitted over the  ta il pro tec ts the  cartridge from the  weather, and  is secured with 
tape at  its  mouth.
Action.

(563. The cart ridge used to  fire the  mortar  is a  Rifle Grenade 0.303-inch Ball istite  II Mark IZ. 
On firing, flash from this cartridge passes through the  flash hole in the  ta il plug and ignites  the  primary' 
cartridge  in the  perforate d tail tube  which in tur n ignites the  augmenting cart ridges in the  fins by 
way of the  pe rfora tions . The result ing pressure  projects ’he bomb.

Note.— III future, to  avo id damage to  th e augmenting cart ridges during tran spo rt, bombs  will be 
supplied withou t the ir augm enting cart ridges fitted. Ten augmenting cart ridges (in two cardboard

• tubes) will be  packed in each box of five bombs.
To prepare a  bomb for firing, fit two aug ment ing cartridges to each  bomb and remove the inst ruc­

tion label. If the  bombs  are  not fired, th en, before they are landed, remove the  augmenting  cartridges, 
ic tuni  them to the ir tube  and replace the  instructio n label.

664-669.
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PY RO TE CH NI CS

670. Pyro technics are  used in Naval Service for the  following pu rposes :—
Signalling and Navigat ion.
Illumination.
Recognition and Identification.
Targets  for Close Range A.A. Weapons.
I lisplay .

Pyrotechnics for use in airc raft an; described in Air Publications.

SIGNALLING AND NAVIGATION.
Rocket, Signal, 1-lb., Service. Plate 30

671 The design and components of th« rocket  an  shown in deta il in the illus tration. The long 
stick a atta ched to the  case to keep the axis  of the  rocket parallel to  it s t raj ector y : the  metal socket 
is glued to  the  outside  of the  case  and is also ho und  with twine or glued tape.

The rocket may  be tired from a Machine, Rocket, Signal or a Rocket. Upr ight , Firing.
'Hie upper  cylinder,  of rolled paper , con tains  23 white  stars. A small cha rge of  rocket composition 

or sulphurless mealed powder Is inserted between the  d ay  plug and the  adjacent  tier  of star s to assist 
lighting-up and ejection. The head of th e upp er cyl inder is elided with a paper disc, which is covered 
with  a millboard cone ; the  o the r end  is secured to the  case  and the  jo int is sea led with  pap er strips.

The case, of rolled p ap  r, is choked near the  base to form a wilt  It is thr eaded inte rnally below 
the  choke to receive the  plug ; if closed by a  millboard disc it is left plain. The charge  of rocket  
composition is filled so  as to leave a cav ity.  ,

Action.
672. When the  wooden plug is removed the  vent is exposed and  the Rocket is read y to lx- p ro­

jected On firing, combustion of the  powder priming in the choke ignit es the  Rocket composition.
The ignition of the  composition causes a pressure  of gas in th t rocket, and this gas, escaping through 
the  v*nt, presses agains t the  air and propels the  rocket . Wlxn  the greater  pa rt of the  Rocket com­
position has burned, combustion sprea ds through the cav ity  and the  priming hole in the  day  filling 
to  tlx  Rocket composit ion in the  up per cylinder and the sta rs arc ignited and ejected.  Ejection takes  
place a t a height of about 900 feet, and  the  s tars burn for approxima tely five seconds.

The Rocket is pain ted drab. A whi te inst ruct iona l label is secured round the case. »
673. Marking.—The following inform ation is stencilled  on the  upp er cylinder  and sta mp ul on  

the  plug
Con trac tor’s in itials  or  trade  mark 
Date o f manufacture .
Lo t No.

When tired from a Machine, Rock et. Signal, the rocket is ignited by a Frict ion Tube  (see 
paragraph (597). When fin d from an Upright, Firing Rocket, the vent ol the  Rocket is ignited with 
a portfire.

Packing. Each rocket is packed  in a  tin cylinder, the  cylinders  are  suppl ied in wooden packages.
The wooden screw plug in the vent preven ts self-propulsion in the  ev ent  of accidental  ignition ; 

a rocket so f itted  will hur st on ignition. The wooden plug mu st lx  removed when the rocket  is  required 
for use. As a wartime exped ient the wooden plug has been replaced by  a cardboard disc secured by 
a paper  seal. Should the  pap er seal be broken, the  rocket  must lx- re-sealed in its  tin and kept in 
a dry place on deck for " first  use " ; it mus t not be re-strwed in a magazine . When preparing  
a rocket for use in " Uprights.” the  paper seal should not be broken unt il it is intended to fire the 
rocket.

Rocket, Signal, 1-lb., Red or Green.
674. The action  ol these rockets is simila r to  the  I-lb. Service Rocke t, and they arc  fired from 

a Rocket, Upright, Firing . The upp er cylinder is l arger  than  tha t of the  Service Rocket and has a 
rounc cap . The sta rs are packed with  and  ignited by quick-match  which se ne s to open the  head

, and  s ratte r the  stars. A sulphur less mealed powder is sprinkled  amongst the  stars to  assist ignition.
The rocket case is painted  a  dra b colour and the  upp er cylinder the colour of the  sta rs i t contains .

The  ru m b er of st ar*  differs fo r th e  va riou s m ar ks of  e ac h eo lo ir .

Cartridges, Signal, 1-inch and lj* inc h. Plate 30.
675. These cart ridges are  tired from a Pistol Signal, 1-inch o r I j-uich.
Each cart ridg e contains a single, star,  Red, Green or White.
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For  identification a paper label is atta ched to  the  doli ng  disc anil on it is p rinted the colour of 
, ti c  par ticu lar s ta r ; an appropr iate ly coloured band  is also on the body  near  the mouth. Formerly,

for identification a t n igh t, the  rims of cases wen- mil led all round for a Red sta r, plain for a Green s tar,
arid milled half  way round for a White star

On Cartridges. Signal, l-inch only these  means of identifica tion are  bein g superseded by an 
enbo ssed  impression on a  metal disc a t the  mouth . A CTOS represents a  R ed sta r, a triangle a Green 
sta r a nd a circle a Wh ite  st ar  ; cart ridges so m arked  have no paper label affixed t o the  closing disc.

Cart ridges art- packed in brown paper packets  in metal lined eases labelled to  indicate the colour 
i of the  stars.

l-inch are packed 4 in a w ra pp er ; 120 ca rtrid ges in i J M.L. case.
I {-inch are packed 2  in a wrapp er; 66 car tridges in a { M.L. case.
The l-inch and the  lj- inch  cart ridges arc simila r in design, although there are variations in 

ccnst ruction  for the  different colours  in each size.
The Cartr idge,  Signal. l-inch, Red descr ibed below, may be take n as typ ica l.
Cartridge, Signal, I-inch. Red. Mark XIV.T.  Plate 30.
676. The case is of wax-impregnated paper and contains th e prope llant  charge, a sta r w ith ignite r 

pellet, a suppor ting  felt washer for the  sta r, and  paper and millboard closing discs.

AiltOH.
On firing, the  prop ellan t ignites  and ejec ts the  s tar , which burns brigh tly.
Where  cond itions p ermit, the  pistol should  be lashed :o a support  above th e ho ad s of person s in 

the vicin ity and fired by using a lany ard.  When this is no t possible, the  pistol should be held at 
full a rm 's length above the  head of the  firer, who should ke?p his head down alte rnative ly, the  pistol 
may lx* tired from a clamp, as illu stra ted  in O.U.5440, Visual Material Handbixik .

In all condi tions of firing personnel should stand well char .

* Flar e, Signal . Plate 30.
677. This  flare has  a rolled pap er body  with a hand le of wood or rolled pap rr.  The body  is 

charged with  flare composition topped with priming and match composition. Above the  match  
composition are  a millboard washer, a disc and a “ tear-off ” tape, which are coveted by a brown 
jx-per d isc. If the  hand le is of wood, a Icathcrboard cup is fitted at its  base ; the  cup is coated 
with striker  composition and secured by a lead capsule aad a " tear-off " tape. It the  hand le is of 
jx-per, a wooden plug covered with  striker  composition is inserted in the  base.

Action.
, 678. Removr the  Icathcrboard cup {by pulling off its ” tear-off " tape) or the wooden plug.

whichever is f itted . Pull off t he  " tear-off " tape at  the  h?ad. Rub the  Icathcrb oard  cup or wooden 
plug against the match composition in the bead and the  fla re  composit ion will become ignited ; the  
action is simi lar to  strik ing a match against  its box. The burning Flare must be held at  full arm'-, 
length  above the head.

Fiame, Float, Delay. Mark I. Pla it 31.
679. The Marne Moat is used  for navigational purposes by Aircra ft Carriers.
There is a delay of ap prox imately  15 minutes  between the time  of ign iting the  safety  fuze and the  

ignition of the  Maine Signal. The Flame Signal will bum for approximately 6 minutes  af ter  its 
ignition.

The body, of steel, is cylindrical, and  has two chambers The uppe r is a buoyancy ch am be r; 
tt e lower receives the  base pla te which holds the  tiring mechanism and a steel contain er filled with 
flame producing composition (amorphous phosphorus). The central tube  passes  from the  lower cham ber  
through the  buoyancy chambe r ; the  chamber is sealed with  a thin  lead tin-foil di sc ; the  disc is 
capable of rup tur e und er the  gas pressure gene rated by' the Float .

The firing mechanism comprises a striker, spring, cut-down 9 mm. cart ridge case and a length 
ol No. 18 safe ty fuze. The fuze ensures  a de lay between the tim e of firing and the ignition  of th e Flame 
Signal. The  st rike r is p ie-cocked and held by a hand-opera ted forked pla te placed beneath its  head .

. Accidental removal of this  pla te is prevented by a safety cover which is screwed ov» r the  striker
mounting.

Action.
680. Pun ctur e the  white disc on the  side of the  float with the  piercing tool provided . Unscrew 

the safety cover an d pull the  loop of the  pull-off forked pla.e. This releases th e st riker which fires the 
cartridge cap and ignites the  sa fety  fuze. After the  requisite dela y the  fuze ignites  the  priming and 
the flainc pnxluc ing com position in the conta ine r and a flame signal i s em itted from the  ce ntral tube.

The Moat should be thrown overboard after any  cleared interval of time  less tha n 15 minu tes, 
after th at  it will s ta rt  flaming.
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ILLU MINAT ION.
Rodt*t, 1- lb. Magnesium Star .

681, This rocket  has a paper body w ith  magnesium stars packed in to  the head. I t  is fired by  a 
pu ll-o ff fri ct ion arrangement wh ich ign ites  a Bick ford delay fuze As th is typo  of igni tio n is liable  
to  failure  u po rtf ire  o r other means of igni tin g the  rocket should always lx« uvui lahle. Exposure Io  
wet  w ill  qu ickl y render these rocke ts useless and the number kept for  ready-use should 1m? restric ted  
to  o ie , if practicable ; and th is  should be kept  as d ry  -is possible A fte r exposure to  the weather fo r 
a xvcck ro cke ts should be regarded as unserviceable and throw n ove rboard or return ed to a  Depot fo r 
destruc tion. Present supplies are in no n-wa ler tight  packages; can to keep the m dr v is  therefore 
ve ry  necessary.

The rocket is fired from a Rocket,  Upr ight , Firing.

2-inch Rocke t Flare.
882. .Sec Chapter  X V I ,  Ro ckot-Proje cte d Devices, para. 508.

Rocke t, Il lu m in a tin g , tt-lb*. (Snowflake |
883. Sm  Chapter  X V !,  Rocke t-Projectcd Devices, para. (5(13.

Projectile*. Illu minat ing , Nos. 1 and 2.
88-1 .See Chapter X V I I I ,  Holman Projectors,  para, 88  >

RECOGNITION AN D IDENTIFIC ATION.
Submar ine Smoke  Candles ,

885. Smoke Candles are discharged from the signal ejec tor of a submerged submarine. Tin- 
act ion of  sea water on  calcium phosphide generates flame and smoke, and these are em itte d from  
the mouth  of  a central  tube when the candle reaches the surface.

On the  candle being pro jected the base plate remains in the eje cto r and may be used again.

886. Bu rn ing  Is usually In two periods : —
(i j a per iod of efficient bu rning when the smoke is em itted  in considerable volu me and 

density ;
(i t)  a period of  ineffic ient bu nt ing when a th in  wisp of smoke is e mitte d.

Af ter the  period of  efficient burn ing tin- flame and minke become g reat ly reduced owing to th e  
uct im  of (lie wa ter  ad mitte d wh ile the candle is ris ing to th.- surface. I l the wave action b  such as to  
cau s in te rm itten t en try  of ad dit ion al wa ter while  th-- candle i- floating , tin- flame and smoke w ill  be 
st im  ilated . In  very calm  wa ter this w ill  not occur and the  candle will  bu rn very feeb ly for  some tim e.

Candle, Sm oke, Wh ite . Mark I. Pla te 31.
887. Th is candle is lor  use in shal low water Tin- ti l- p la te  bo dy  has tw o compartments, tli-e 

smoke genera ting  chambe r conta inin g ca lciu m phosphide and the buoyancy chamber. Th e cen tral  
smoke emission tube passes from the smoke genera ting  chamber throu gh the buoyan cy chambe r and 
is  sealed w ith  a plug. A safety pin is fi tted throu gh the cen tral  tub e and plu g. The base plate is 
suppl ied separately and b  a ttached to the  plug by  a securing pin imm ediately  lx  lore  loading . When 
the  base pint '- in a ttached the .ife tv pin is w ithdraw n and the  candle i load 'd in to  the ejecto r tu lxj . 
The design and components  are shown in  detai l in the illu stra tion.

I f  the  candle is removed fro m the eje ctor  instead of be ing  fired the safe ty pin must be replaced 
at  oace ; care must be taken not to separate the candle and the bay  pla te unless the safety pin is in 
posit ion.

A dim.
888. On tiring, th e base pla te and the plug rema in in the  ejector. Af ter leaving the ejector th-e 

candle turns upside down  and rises to  the  surface. The severance of the plug fro m the cen tra l tub e 
allows sea water  to en ter the tube  and reach the calcium phosphide. Flame and smoke are generated 
and are emi tted fro m the mouth of the tub e when the candle reaches the surface*.

TARG ETS FOR CLOSE RA NG E A.A.  WE APONS.
Roc ket , Target,  Pra ctice . 1- lb ., Marks !♦ and II. Pla te  31.

689 This rocket provides n targe t for  firing  pract ice lo r close range A.A.  weapons. It  Iio iim -. 
a parachute (dyed blo od red) to  which u stabilising weight o i clay or glas. is atta ched. Elie head is 
closed by  is wooden con ica l cap. The cho ke end o f the rocket is dosed by  a pap er disc pasted ove r 
th e end of  the body.

The igni tin g arrangement consists of  a piece of  No. 11 safety fuze, one end of wh ich passes 
th ro ig h tin  side of  ti n  body in to  the choke. I he end of  the fuze ix ifp iited  by  the in atc ll attached, 
fu r lonv enic nce  of ojx* ratiou, to  the body .

The roc ke t is f ire d from  a Mach ine Rocket.  S ignal or a Rocke t, Upr ight , F iri ng.  On reaching the  
ver tex of  its  flig ht a smal l pow der burster expels the parachute and its  weigh I.
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Rocket. 1-U>. Magnesium Star. . , J

Page 102. Afttr  paragraph 684 rnscrt new paragraphs 685  688 attached

RESTRIC TED
REC OGN ITIO N AN D IDENTIF ICAT ION SIGNALS  

Grenade,  Sig nal , No . 65
6S5A. The Grenade No. 65- is a recognition signal which can be fired.—

(u) from the upper deck  of surface cra ft and  surfaced submarines -from •'» pistol, grenade.
2i-inch (this is a pistol,  signal, 11-inch. modified by fitting a discharger cup) ;

(b) from submerged subm arines the grenade is loaded into a f loat, signal, submerged, and fired
trom the underwater  signal ejector. On reaching th e sm face the bursting charge of the 
float is exploded and  the grenade is  ignited and projected int o the air.

685B. To ensure correct insert ion into  th e discharger cup of the pistol or the grenade c up of the 
float, the top  end is marked "  Lo an  into Discharcer this knu upwards ", and a circle is embossed 
for purposes of identifica tion at  night.
Action

686. The flash on discharge of the pistol or from the btrs ting charge of the float, signal, submerged, 
ignites the  priming and flare compositions. The burning grenade can he projec ted to a height of 150 feet.

Instructions and Notes concerning the use of Grenad?, No. 65, n the Pistol, Grenade, 2 1-inch :—
687 («) The pistol must be  secured at  70 degrees elevation in a quick-ac ting bracket or latch 

securing to the ship's structure.  The pistol must never  be fired by hand.
(6) Break  the breech of the  pisto l, insert a ca rtridge  and dose  the breech.
(c) Remove the rubber cover from the pistol and  insert the grenade (legend up) in the discharger 

cup and r eplace  the rubber cover.
(d) Do not cock the pistol unti l necessary.
(c) The rubber cover shou ld always be in  place over the mouth of t he  discharger cup whenever the 

pistol is shipped (whether it be loaded or not) to exclude water. Firing with a flooded pisto l may 
burst the pistol or cause the failure or p remature o f the  signal.

( /)  th e pistol can be fired safe ly with the rubber  cover on and  it is preferable to do th is  rather 
than  to remove the cover and risk rain or spray.

(g) If th ere  is no time to unload the pistol before diving, the car tridge and grenade arc to be thrown 
overboard afte r surfacing.

(h) The p istol should be cleaned afte r every 20 rounds to remove gunpowder residue from behind 
the extracto r, boiling the part s in fresh water if necessary  (this should norm ally be done in depo t ship).

(i) Th e rubber cover should be replaced by a new oac whenever it  shows signs o f deterioration, 
wear or stre tching .
Flare, Identification

688A. This is an ident ification signal for use between submarines and  aircra ft. The body is made 
of steel and  contains a flare candle. Two brackets a rc lilted to the exte rior  so th at the flare may be 
attached t o a ship ’s structure for firing. Tin; head is closed by a  diaphragm and the base b y a  closing 
cup. The firing mechanism, which is screwed into the  sideof th e head an d parallel  to the body,  consists 
of a striker , clutch, spring. 0-4I0-in . car tridge cap, gunpowder jiellet and a firing lanyard. A safety pin 
with a sho rt lany ard at tached passes through the firing mechanism and  is secured by a copper wire. 
dd«o»

6S8B. When the flare is secured for firing, the  safety pin is removed by pulling its  lany ard and 
breaking the copper wire. The firing lanyard is tlicn  pulled and the spring is compressed ; when the 
spring is fully  compressed the clutch opens and  releases t h; striker which flies forward under the action 
of the spring and fires the  cartridge cap. The flash fron. the  cap ignites the gunpowder pe llet ; the 
flash from, the gunpowder pellet passes down the tube  and ignites the flare candle. The pressure 
generated blows oil the scaling disc in the head of the flare and the flare burns and  gives th e  pre-arranged 
signal. Th e flare candles are various colours and a re identified by the type number which is stencilled 
on the body of the flare.

A.F.O. P.496,55
(G.82M}64.—Amendment No. 24) 

Amendment No. 24
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690. The difference between the Mark 11 and I lie Mark 1* rocket is that the Mark 11 has a cotton
p.r achu te whereas the Mark I* h as  a paper one.

Mark 11 and Mark I* rocket s arc  interchangeable.

INITIATORS.

601. The following are used as  initi ators lor various  tyjx 's of pyr otechnic s:—
Portfires.
Quick-match.

• Slow-match .
Light, Short  G.S.
Frict ion Tubes .

Portfire.
692. A Portf ire is used lor igniting purposes. It consists of a cylin der.  IGj-inches long and 

4 inch in diam eter , made of stou t brown pape r patte d, rolled and turned in at. one end Hi form a 
bottom . A holder  is supplied The cylinder is filled with portfire  composition in the form of pellets. 
A small hole is bored in the top pelle t and primed with mealed powder. A portfire  may be lit by a 
slow-match or  by any othe r han dy means, and as a rule canno t be extinguishe d by water. It  will 
bum for about 8 minutes. To pu t it out. cut off the burning end.

Quick-Match.
693. Thi s is used part icularly as a priming. It is m ale  of co tton  wick soaked in a mixed solution 

of mealed powder and gum and dus ted  over  with mealed powder before it is qu ite dry. When not 
enclosed it bur ns a t the rate  of  one  ya rd in 15 to 35 seconds. When enclosed it burns a lmo st instan­
taneously.

, Sbw-Match.
694. Th is is used tor keeping a light going in cond 'tions where matches cann ot be used. It is 

mide of pure  hemp slightly  twisted and boiled in a Icy of water and wet ashes. It may also be 
nu<l«- by  boiling in a solution of JS ozs. of sa ltpe tre to I gallon of water. It bum s a t the ra te  of one 
yt rd  in eight hours. About tour yards o f it go to th e pound, and it should be dem anded by  weight.

I
 Ljglit, Short, G.S.

695. This  light is used lor ignit ing purposes. It consists  of a paper cylinder containing a  column

I of light-giving composition. The top  of the composition is covered with a primed cam bric  cotton
disc, smeared with igniting composit ion, covered and protected by a millboard disc and a paper cap 
on which is glued a piece of tape for s tripp ing purposes. At the  botto m of t he composition is  a plug 
of clay.  A beechwood handle is inserted  into  the botton of the  cylinder and bears against the clay 
plag. The handle is secured to Che cyl inder  by shellac  and is recessed at the lower end an d fitted 
with a wooden plug. The top end  of the wooden p lug  is coated  w ith ignit ing composition. The light 
bvms for abo ut 2 minutes.  The cylin der is pa inted dr ab  with " Light, Sho rt. G.S..*' and  the Mark is 
Stencilled in white on the side.

zk/iwi.
696. To ignite the light,  tea r oft th e disc and pull out the plug. Draw  the primed end of the plug 

lightly aCrOSS the prepared surface, holding the light so that it points away from the body. On no 
account is the prepared surface to  be struck with the  plug.

Friction Tube.
697. Fric tion Tubes are  used to ignite rockets fir.'d from a Machine, Rocket, Signal . The 

Friction Tube has a cylindrical body of Solid drawn  copper. About £-inch below the head a bulge in 
the side of the  tube, with  a  small ho!.- opposite, forms  a sea ting for the crown of a  nib piece. I he 
nib piece has a small tire-hole in i t s  underside and is soldered in The tube  is filled with G.20 powder 
from nib piece to  mou th and is closed with a  cork plug. The friction bar. which fits into the n ib piece, 
is roughened at the sides, slightly  twisted at  the end s and smeared with a  priming  composition. The 
nib piece is pressed un to the sides of the friction bar and the joint is sealed with shellac varnish. Ihe 
projecting pa rt of the friction  ba r has an eye into which Ihe hook of the rocke t machine  or a  lanvard

• is fitted.

| Action.
698. Hk lanyard is stretched  and then  pulled shaip ly to withdraw  the friction bar. The re­

sulting flash ignit es the priming composi tion which in turn ignites the G.20 powder and the tube  is 
fir?d.

r  ”
FIRE WORKS BOXES.

69$). Signal Rockets, 1-lb. Service. Portfires . Sho rt Lights and Red blare s, are  supplied to ships 
packed in Fireworks Boxes, la rg e and  small. Rockets. Mb. Red and Green, Flares, Green an d Cart­
ridges, Signal,  1-inch, are supplie d in sepa rate containers.
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Fireworks boxes contain the  fallowing store s:—
Stores Large Box Sm al l Box

Lights,  short .. ................................... • •• ... .. . 12 8
Portf ires, common ........................... ...  20 10
Rockets. Signal, 1-lb. (Service) ... • •• .. . 30 12
Flares, Signal. Red .......................... ... «•« 8 4

Fireworks are stowed in thei r packages in the  firework magazine or firework tank, whichever is 
fitte d. They may  also lx- stowed in shell rooms provided  nc othe r explosive excep t Classification 
< irnup V is stowed  therein.

7(0. The following f irework boxes are  fitted mi deck or elsewhere and are replenished Irora the 
firework magazine or tank

(r) Night signal box.
(ii)  Sea boat box.

(rri) Boats  magazines.

Night Signal Box.
711. These taxe s are packed with fireworks for signalling, and conta in

3 signal rockets in tin cylinders.
24 friction tubes.
2 short lights.
I pistol, signal. 1-inch.

13 1 inch signal cart ridges, 6 ol each colour
The boxes are provided with a lock an d key and are to  be placed where they  are  read ily accessible 

as they may be required  at a mom ent 's notice. The rocket rnachin- rigged with a rocket  and stick 
in it ready for use and some spare stick s are always to be kept close to  the  box. Two boxes arc 
supplied to flag ships, one to  other ships.

Sea Beat Box.
7C2. One box is supplied  for each sea boat an<l contains

4 short lights.
1 pisto l, signal, 1-inch.

24 1-inch signal cartr idges, 6 green, 6 red and 12 white.
The Gu nner  is to repor t to the  Capta in on proceeding  to  sea th at  a proper ly equipped Sea Bo at' s 

box is in each sea lioat. Every  evening at  sea he will satisfy himself that  it  is there and  rep ort  
accordingly.

Boat 's Magazines.
7C3. These boxes arc  packed with a ready  use supply of am munition  and fireworks in case of 

prolonged d uty in a boa t armed with Q.F. or machine guns or rifles only.
There are  two types in the service, namely :—

(»') A Bo at' s Magazine which co ntain s:—
204 rounds of pi stol ammunition.

1 leather pouch (cases, cart ridge. 204 rounds, pistol),
1 strap  (or di tto.
1 key for metal-lined case.
1-lb. slow-match.
2 portfires.
2 1-lb. signal rocket*.

These magazines will only be  supplied until stocks  arc exl.alisted, when they  will be superseded 
by Gig's Magazines for all services.

(»7) A Gig’s Magazine conta ins : -
96 round s of pistol ammunition in a  pouch with a strap.

I signal rocket.
1 portfire.
1-lb. slow-match.
1 key lor metal-l ined case

7(14-709.
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LIN E-C ARRYING  ROCKE TS AND LIN E-T HROW ING  GUNS

LINE-CARRYING ROCKETS.
Pocket, Line-Carry ing, Schcrmuly , 2-lb. Phi,- 31.

710 Tl ii»  rocket  is used for m uy in g  u lin e and !• And from a Pistol, Rocket, I in e-Carrying 
Schcrmuly. The p isto l car tridge con tains  IK gm in i <>l ('. 20 powder (Cartridge.  Rockot, Line-Carrying. 
Schcrmuly} . On firing, the cart ridge ignites the  rocket com posit ion  and ejects  the rocket fro m the 
muzzle of the pistol.

The rocket  is of  steel w ith  a line attached to  it *  tell It *  design and components  are shown in 
i ii* illus trat ion.

The steel nxl , 17-inchea long, is secured tn  the  outside o i the tube hv  rive tin g or stabbing. A 
special jj-inch or J-inch line is at tached  to the rea r end of the rod

Separate boxes an* provided for j-in ch  un<l finch lue s, Can must be token to *•<-,- tha t the box 
mod b  the correct: one lor  tl ie  line  liv ing stowed in it .

Instructions for Us e.
711 (i) See tha t the l in e is prop er ly coi led down lo r run ning.

(tf)  Make the iulwiari l end fast in the ship.
(»»») Take the fr rt-  end and Lend it  on to  the eye of the ta il  win* o f t he rocket.
(»») Grasp the pistol  w ith  the lef t hand by  li e  "  barrel handle ”  and hold  it  ho rizon tally

in front of  the body,  muzz le to  the  front and the breech open,
(v) Take the rocket in tin* righ t Imnd mid place i t home in the muzz le of  the  pistol.

(r i)  Inse rt a car tridge w ith  the right hand an:] close the breech b y bringing the pistol gri p
up to th e barrel .

(mi) Ele vate the pis tol to an angle o f 30°, hold  it  fi rm ly , dose to the  body, w ith  the left 
hand at  the bar rel  handle and tl ie  right hand at the pis tol gr ip

(v iii ) Cock the pis tol w ith  the thu mb  o f the right hand. I i is then rea dy for fir ing .
(».t) Sen tha t the range Is clear  and th at  the line is clear  outside the left arm 
(.v) Ho ld the pistol  at an elevat ion o f 20° a id  fin: it.

W ith  no win d the  range using n J-inch line is approx imate ly 20t) yards ; using a |- inch  line it is 
15b yards.
Rocket, Line-Carrying, Schcrmuly,  I-Ib.

712. This rocket  is sim ila r to bu t smal ler than  the 2  lb.  rocket. W ith  m* wind it has a range of 
115 yards  w ith  a J-inch lin e and 7(1 yards w ith  a finch  line.

Rocket, Line-Carry ing, Schcrmu ly, 6-lb.
712a. This  rocket has a J-inch l ine and a range  of BUG 350 yards. 11 is for supply to I 'ommis-.ii >n<d 

Rescue Tug* A special Schcrmuly Pis tol (L ib. and cart ridges are  supplied.

LINE-THROWING GUNS.
713. The two types of line throw ing  gun in  the Service an* tie* I.m i Thrower,  Shoulder , Coston 

(which is nbsole.M cn l)  and the  Rllle, M I I* (0,303-i iicli,  long).

Line-Thrower , Shoulder,  Coston.
714. The Coston gun lia s a short  barre l and the pro jec tile  is loaded in to  the muzzle . A special 

fcreech-loading blank cartr idg e is supplied for the gun (Ca rtridge , S.A. Remin gton, U.M.C., 50,70.  
Hank) . The pro jec tile  consists of a round m ild  steel hat wi th a line attached Detailed ins tructions 
for assembling, load ing mid fir ing are issued w ith  each gnu and mu*t lie followed. Brie fly  summarised, 
these a r e -

(») Coil down the line free for  run ning  in the box  pro vided o r in a Clarkson 's case.
(i»j Atta ch  tlie  lin e tn the pro jec tile . If  a win* ta il  is not pro vided, t he  line  should be wetted

w ith in  three fact of  tin*  pro jec tile  to  prevent it*, being burned by  tin: ll.i sl i of  the gun. 
(»»i) Load the projec tile  in to  the muzz le of  the gun .
(rr) Load the  b lan k cartr idg e in to  th e br rrc h.
(v) Rest tin  bu tt  of the gun on the. d ir k  or against a stanchion .it  an elevation of  about

2b and lire it .
(w) The chamber and em pty cartr idg e ca-- should bo inspected af te r each round.  I f  

the  cartr idg e case is sp lit an y piece of brass remaining in the chambe r should be 
removed.

I
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Rifle. M.L.E. (0.303-inch, long.,

715. This rifle has  superseded the  Coston Gun. The pro jic tile  is loaded into  the muzzle and a 
Cartridge S.A. Rifle Grenade, 0.303-inch Cord ite H. is used to tin- the projecti le.

Detailed inst ruct ions  for assembling,  loading and tiring are issued with each rifle and must be 
follow 'd. Briefly summar ised, these are  :—

{»’) Att ach  the  line to  the  projec tile and coil it down a s for the Coston gun.
(»») Load the  projectile up to  its collar in the  muzzle of the  rifle.
{iiij  Load  the  blank  car tridge into  the  breech.
(tv) Fire  the  rifle from the  shoulder at an elevation ol about '20* On tiring, the  face should 

be kept clear of the  stock ; the trigger should  b? pulled with  the  tip  of the  finger and 
the  par t of the  hand  between  the  first finger and thu mb  should be kept well clear of 
the  bolt.

(v) If a missive  occurs the  rifle should be unloaded. The bore should then  be examined 
to see tha t it is clear a nd so that  the rifle is ready for reloading and  firing again. This 
will safeguard against rhe possibi lity of there  hiv ing been a " puff sho t.”

716-719.
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CHAPTER XXI

AI RC RA FT  BOMBS AN D T H EIR  COMPONENTS

GENERAL REM ARK S.
720. This chapter deals briefly with aircraf t bombs and thei r com ponents . Air Publications and 

Naval Magazine and Explosive Regulations must be consulted before any att em pt is mark to fuze 
or unfuze a bomb.

The regula tions to be observed on board ship with regard to  airc raft bombs, and their com­
ponen ts, and the  responsibilit ies ol the  Gunnery Officer and  Air Gunnery Officer are set oui in the 
Naval Magazine and Explosive  Regulations.

FACTORS INFLUENCING DESIG N.
The shape of airc raft  bombs Is determined to  a great, exte nt by the  need to  achieve steadiness 

in flight. Bombs are not required Io withs tand stresses such as are set up on the  discharge of a shell 
from a gun and their  walls are not made of so thick  metal. They have a larger  ca pac ity than  a shell 
of the  san e weight designed for a similar purpose , but they  have less penetra tive  power,

EXPLODER  SYSTEM.
721. The ” relay " system—deton ator, exploder  and main filling—is fitted lor the detona tion  of 

H.E.  bombs. The detona tor is fitted in conjunction with a pistol or is conta ined in a  fuze which is in 
effect a combined pistol and del una lm. Tin- ex pl in lei (C .E . ui T. N.T .J is fitted iu a pocket in the 
main tilling.

The  detonator or fuze can be arranged to  give a delay , if required, between the  time the  bomb 
strikes the target and the  detonation of the  main filling. It is convenient to  describe a bomb as 
" fuzed "  to  denote  tha t it is lilted ready  for use. whether t h e  actu al arrangemen ts consist of a fuze 
or of a jiistol and detonator.

FU ZE S FOR H.E.  BOMBS. Plate XL
722. Fuzes embody Safety Arrangements, Init iating Deto nators. Delay Increments and charges 

known as " Magazines." When a bomb is released from an aircraft the vanes are freed by the 
removal of some form of device and thei r rotat ion  “ arms ” the  fuze. When handling fuzes care  must  
be taken to ensure tha t they ate not accidentally  brought to  the  " armed "  or dangerous condition. 
Bombs returned from a flight may  have a fuze which has become armed and special precautions are 
always necessary.

PISTO LS FOR H.E. BOMBS.
723. In the majority  ol II. F.. bombs a system of simplified fuzing has been adopted, and the  

mechanical and  explosive par ts of the fuze are provided and inserted in the  bomb as separat e com­
ponen ts, i.e., the pistol is purely mechanical and  the detona tor conta ins the  delay increm ents and 
magazine. With  both  tail and nose pistols it is iniportant to ensure tha t the  sa fety arrangements are 
correctly in posit ion when tilted .

T ail  Pistols.  Plate 33.
724. The tai l pistol consis ts of a pisto l l>ody and a str ike r held in position by a creep spring. 

When in the  " safe " position the  st rike r is also retain ed by an arming nut screwed on to  its rear  end. 
On release of the  bomb the  nut is screwed oft the striker  by the forked connecting rod and  arming 
vanes  foiming pa rt of the  tail unit. When the  nut is unscrewed the  str ike r is retain ed by the  creep 
spring  and the pistol is then " armed."  On deceleration of the  bomb due to  impact, the str ike r will 
fly forward against the  weight ol the  spr ing on to  the  detonato r. Typica l examples of ta il pistols arc 
the  No. 20, which has a pointed striker and the  No. 28. which has a blunt  striker  with a  small point . 
Each  is wed with its own special type  of detonator.

Nose Pistols.
725. The nose pis tol consis ts of a pistol body  and a striker  held  in position by a  shear wire. The 

forward end of the  striker has a " mushroom " head which, on impact , drives the striker  to  the rear, 
breaking the shear wire. The  mushroom head  is protected  by  a cap. In some types ol pistol the  arming 
vane of the cap screws oft on release of the  bomb, and in other types it is released by o the r means.

SAFE TY ARRA NGEMENTS OF FUZES AN D PISTOLS.
726. Fuzes ami Pistols have arrangements designed to render the  bomb harmless in the  even t 

of a crash Landing, accidental dropping oi jettisoning over friendly terri tory. An arming  vane (whose 
action  in fuzes is to release a shu tter  and bring the det ona tor  into  line with the striker) is usually
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employed fo r ibis purpose, bin (using at tach men t* may I*- ti ll e d  in ‘-'•me smal l bomb*. In  addit ion  
(«• these arrangments a Shearing Wire o r a Creep Spring is usually fit te d.

727. Th e fol low ing  devices may be fit ted to preven t the arming vane rev olv ing  before the bomb 
is  rdeused :—

(i)  A I'ra iMit Pin wh ich la removed W on- Ibo  nircrn fl tak e*  off or. al te rnat ively,  a Safe ly 
Fork wh ich  ma y. or may  no l, be removed b fo re  the aircraft takes off, depending on 
the type  of  bomb carr ier.

(»',) A w ire rove throu gh the arming  vane and kep t in posit ion  by  spring clips (or.  in olde r 
designs, a stop  attach ed to  a cl ip  wh ich  fi t-  over  the arm ing  spind le). The w in  (or 
clip) is  connected to  the bomb carrier , ami  the means o f releas ing the bomb prov ides 
for  wi thdraw al,  un it's* It is require d Io d ro p tl in  bomb "saf e. ”

Put in# AUachmtnls.  W il li  some small bom bs (not til ted wi th arm ing  varies) attach ments  am 
fit ted to the bomb ca rri er  to keep the bomb in a safe cond ition wh ile  it  ts on the carrier . As soon 
a ■ llie  bomb is released it becomes "  live ."  Such bombs cannot be jet tiso ned “  safe."

S lu rr in g  I I, 'm  eiinl Creep Springs,  In ad di tion to llie  arm ing vane llie  st rik er  is held  of l lire 
de lo ia to r by a shear ing win or a cre.-p spring wlu>-< -I n n g ll i is «b -igned to  -n il operationa l n-*e 
hut provide-, some safely if  the bomb is accidentall y dropped a few feet.

DETONATORS FOR H.E . BOMBS.
728. A bomb «!■ lona to r conta ins  a small am ount  of  very violent hig h exp losive which is in itiat ed  

by the st rik er  on the  pis tol impin gin g m i a percussion cap.
The tw o main I ypes are :

(1) "  Sensitive "  ■nii tablr fo r use w ith  a -ha rp po inted  st rik er , ami
(2) zl, ie»7" for  use w ith  pis tols havin g a blu nt striker .

The  ex terna l d imensions of  each ty pe  are the -ame. Except in  insta ntan eous deton ators, " a co lumn 
o f delay compos ition of  a suitable bu rn ing le ngth  is insc rtcc between lli e cap o f the de tona tor and the  
"  in itiator  ”  or main til lin g of  th e  deton ato r. Detonato rs have lli e  length  of delay w rit te n in the head 
.»ml each type  bus a distinguid ung colon,  band Weights o f explosive, are given in No te* on Naval 
d im s ami Armam en t Store.*

Detonator-Burs ter.
729- This is a spec ial de ton ato r for  use in  pra ctice bombs. In ad di tion to acting as an in it ia to r 

i t  rr ie . a charge jKiw erful enough to  open  the bomb ea v

BOMB TA ILS.
730. Ta ils  for bombs of 100-lbs. and heav ier art: supplied as separate components ; they  arc no t 

assembled to bombs unti l reu uired for service. Ta ils  are designed to be rea dily  a ttached to  the bom b 
by tii rn bu i'k le  d ip s ; these c li ]»  must Ik: fus ioned Io prevent  the ta il becoming displaced. I ails used 
in  iin ju nc tio n  w ith  pis tol* have arm ing  vanes w hich are In e il by  ll u  wi thdraw al of a spr ing safe ty 
c lip  when tin , bomb la released. The vanes rev olv e the arming spindle nt whose inner end I* a fork , 
which engages a second for k on the arm ing  nut o f the pist  il.

Tails used in conju nc tion w ith  fuzes do not req uire arming vanes as these are components  of  the
fuze.

TYPES OF BOMBS.
731. Bomb-, ma y be c lassified broadly  in the following gro ups:—

H.E . Ho mli*

(1) Sem i-armour-piercing (S A P,> or arm our-p iercin g ’ \  I’ .
(2) General Purpose (G .l ’ .j
(3) Medium Capacity (M C.)
(4) An ti-s ubma rine (A S.)
(5) Anti-personnel.
(6) Inc endia ry.
(7) Practice .
(8) Dril l.

S.A.P. (Plato 32) and A.P.  Bombs. Examples 250 -lb* . and 500-lbs. S.A.P.
732. S.A .P.  bombs are designed fo r at tack  on armour plate of  ships  or on other h ig h ly  resis tant

targets Th ey  are made of  good qualit y s lcr l, hea t treated Io  give  a hard penetra tive po in t and have 
tough walls. The -Hape is streamlined to offer  low  resistance Io a ir  flow ami to  obtain  high st rik in g 
velocity The ir  capac ity  is  abou t IS per cent The damage < jiiim <1 wi l l lx- due to  f ragmenta tion rather 
tha-1 b las t. De tonation is in it ia le d  by  a pis tol and de tonato r or  by  a fuze in the ta il.  I lie fuze or 
detonato r embodies a delay suf ficie nt to  a llow  perfo ration u f an arm oured dec k befor e detona tion .

Armo ur-P iercin g bumbs are sim ila r to S.A .P bombs, bu t hav more he av ily  bu ilt  heads and a 
relutive ly -mulb 'i cap aci ty.

General Purpose Bombs. Example 250-Ibs. G.P.
733. These bombs are used for  at tack  on u var iety of  targets against which the pe rfo rat ing  

qud it ir s  o f S.A.P. bomb - an1 not o m  ut ia l. ll u  v  have a ll iin ne i bo dy  Ilian  llu  S.A.P. bomb am i u



RIO

CH. XX I.
cap aci ty of approxim ately  25 per cent.  The blast effect is g rea ter  tha n with S.A.P., but the  main 
damage is caused by  fragmentat ion. A pistol and det ona tor  is inserted in eithe r the  nose or the 
tai l of the  bomb. A nose p istol mus t function Itefore it  is broken or crushed  by impact,  and for this 
reason an instantaneous d eto nat or is fitted with it This a rrang ement reduces the  crate r effect. When 
a delay is required  the  suit able  detona tor should be used along with a tail pistol.

Medium Capacity Bombs. Example. 500-lbs. M.C. Plate 32,
734. These bombs have a  g rea ter capacity than G.P. bombs, and consequently  have a n increased 

■ blast effect and produce smaller  fragments. The ir pisto l and det ona tor  ar rangem ents a rc simila r to
those nf G.P. bombs.

Anti-Submarine Bombs. Example, 100-lbs. A.S.
735. These are  special-purpose bombs  as  their name implies, but they may be suita ble for othe r 

targets if a greater  blast effect tha n that  given by G.P. bombs is required. Depending on type , e ither  
a nose fuze or  a tail pistol and de ton ato r m ay he employed

Ant i-Pe rsonne l Bombs.
736. 1 hesc are small bom bs of 20-lbs. to  4O-lbs. designed to give a  large number of small fragments 

on h tonxtion The 40-lh. G.P. bomb is suita ble for this  purpose ; it is fitted with a  nose pistol and 
de ton ato r only, hut in other respects is simila r to the  large r G.P . bombs. A parachute atta chm ent  
may  he titled.

Incendiary Bombs.
737. The  main tilling of these  bombs  is incendiary In the  25-lb. Incendiary  bomb the  pistol 

is built  into  the  bomb at the tail end. Other types have a nose fuze.

PRACTICE BOMBS. Plate 32.
738. These are  sma ll bombs (about 10-lbs.}. The)' have a cast-iron or plastic moulded nose 

screwed to a con tain er filled with cithe r a  smoke composition for day practice or a flash or flare com­
position for night practice. Night practice  bombs  are  supplied filled. Day practice bombs  may  be 
supplied without the  smoke filling, which is issued separately. The bomb is filled Iocallv before use. 
The p istol is buil t into the bomb, and  on im pact the  st riker shears a  wire and fires a detonator-burster . 

Drill Bombs.
739. Any of the  above types of bomb are  supplied for instructional and drill purposes  and differ 

only  from service bombs in tha t the ir tilling is inert.

Markings on Aircraft Bombs.
740. Stencil markings on the  bomb give the following inform ation  :—

(i) Nomenclature ami mark.
(m) Gross weight.

(Hi) Where  filled and  d ate  of filling.
(to) Lot Number.
(v) Date a nd place of la st examination.

(r») Design number of metho d of filling of Bomb (where applicable}.
741. Colour markings are  used as follows :—

(‘I H.E.  Iximbs are coloured green (earlier bombs were yellow).
[it) A red  band  neat  the  nose indicates  that  the bomb is tilled.

(Hi) A white ring  adjacen t to the  red identities an  S.A.P. bomb.
(t v ) Two white rings, one eith er side of the  red. denotes A.P.
(v) A plain green band  denotes  a T.X.T. tilling—" T.X.T.”  is stencilled on or ne ar the b and .

(w) A criss-crossed green band,  with a fraction  below, denotes an ama tol rilling of high 
grade.

(vitf A plain green band, with a numeral above and a fraction below, denotes an amatol 
filling of low grade.

(w«) Incendiary  bombs  a re pain ted a dull red.
(t.T} Pra ctice bombs are p ain ted  whi te ; two green bands denote a  smoke composition tilling

and  two black bands a  flash composition.
(x) Drill bombs  are  pain ted black with  a yellow band.

iVofit.—The new system of colour marking, common to all Services, to denote the  explosive filling 
will be found  in B .R. 1202.

742-741.
I
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CHAPTER XX II

AMMU NITION PA( KAGES

SECTION 1.—GENERAL REMARKS

745. For  the  purpose of this chapte r Ammunition Packages are grouped as  follows :—
(1) Packages stowed on hoard  with their ammunition (e.g., Cases for cartr idges, B.L. 

Q.P. Cart ridge and Ammunition boxes).
(2) Packages for the  tran spo rt of am munition  (which are  not stowed  in the  ship, .

The weight, dimensions and con tents nf the  vario us packages are included in “ iVofes on Naval 
Guns an d Armament Stores."

746. Packages containing anmn mition must be hand led with great care,  and  the  inst ruct ions  in 
the  N.M. & E.Rs . ca reful ly obse rved.  Rough usage of packages may result in :—

(«) Damage to the  contents.  This ma y cause missfircs, hang-fires or prematures.
(«) Ix»ss of air-tightness . This  will cause a  loss of efficiency.

(»»») Jam min g of lids of cases. This will cause loss of time  and possibly  a  reduction  in the  
rat e of tire in action.

747. Ammunition packages must not be raised or lowered quickly. Ample tim e should be allowed. 
Embark ing and disembarking ammunition should never  he treate d as an  evolut ion or as a mat ter  
of competi tion between ships. If a package catches or jams in such a way that  damage may  he 
caused to  it  or  it s handles the  package should be se t as ide and carefu lly examined ; if there is damage 
or suspicion of damage, the  package must be retu rned  to  an Armament Depot for test.

Care must be taken to prevent water gett ing into  packages,  par ticu larly packages of aluminium- 
silicon nr galvanised iron ; filled packages  should not be exposed to  heavy rain.

Packages are  rendered weather- tight  and air- tight by the  use of luting, dermat ine rings or 
lubber  rings.

Luting  is a thick  pas te which does no t dry easily ; it  is placed between m etal  surfaces or  in channels 
to  form an air- tight joint. Il is also used to  render metal or tin lined cases and  cart ridg e and 
ammunition boxes wate r-tight. If possible, luting should be examined at  inte rvals of six months 
to  te st its efficiency ; lids of packages are not to  be removed specially for this  purpose.

Dermatine  is a rubber  composition : when a  ring of dermatine is pressed into  the  groove around 
the  lid or opening of cer tain  cases it forms an air- tigh t seating for a flange.

748. The sealing devices of packages must be examined on embarkatio n and packages with 
broken tap es or seals are  to  be return ed to the  Naval Armament Depot with  a repo rt of the  circum­
stances. When retu rnin g filled amm unition packages those with broken seals are  to  l>e kept sepa rate 
and  the  Armament Depot informed.

CH. XXII—SECTION 2 PACKAGES STOWED ON BOARD WITH TH EIR 
AMMUNITION

CASES.
749. Cartridges. B.L., are  packed in cylindr ical or rectangular flashproof cases of aluminium 

alloy, steel or brass. The cases are stowed to perm it easy access, i.e.. so tha t the con tents can he 
withdrawn without moving t he  case in its  stowage. The abbreviated nomenclature denotes  the  shape , 
e g . "  t E " —Cylindrical " E .” " K.N ." Rectangular “ N ." Cases are  usually  sealed by affixing 
two sta tion  monogram labels over the joint  of lid and body ; some cases have sealing labels  fixed 
over the ends  of tapes. " C.E.," first supplies of " C.F."  and “ R.N ." cases have  th eir  own indiv idual 
sealing arrangements.

Cases and certa in car tridge and ammunition boxes require metal keys  to  op en and close them. 
The keys vary in shape according to the typ e of lid ; they  ar e usually  hung  in a  convenient position 
in the  magazine, A list of keys is set out in paragraph 772. with illustra tions in the  Schedule of  Keys 
on page 131.

CASES. POW DER. CYLINDRICAL. Plate 34 .
750. Fract ional charg es for H.L. 14-inch, 15-inch and  16-inch guns are packed in cylindr ical 

Cases with  the  ignitered end of the  Cartr idge.  B.L. towards the  lid. The cases are  of sheet  brass or 
steel, jointed w ith r ive ts or welded and s treng thened by circula r bands. The lid is secured by fea thers 
or lugs taking u nder recesses in th e run of th e case : it is rendered air- tight by a rub ber  or dermat ine 
ring. Tin- botto m of the  rase is stren gthened. Cylindrical cases should never be rolled along the 
drek .
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“ C.E.” Case. Plate 34.

751. This case holds throe  l/t> charges for a B.L. 16-inch gun. The case is of  brass  and strong 
end rings improve the  ilashtigh tness. It  has three handles. Cardboard liners provide further  anti­
flash protectio n and facil itate  the  withdrawal of cartr idges. (To assist withdrawal the  lifting  baud 
of the second cartridge is att ached to that  of the  third. ) The lid is secured by a locking ring  whose 
six lugs drop  into  grooves in the  end ring. A screwed ring revolves inside the locking ring.

Sealing is effected by two lead alloy  seals each passing through a hole in the  end ring of th e case. 
The  head of the  seal bear s the monogram of the  closing sta tion : the  oth er  end is rivet ed into  a 
counter sunk  recess in the end ring  and impressed with the monogram of the  stat ion.  Th e air testing  
plug is covered with a small brass disc bearing the monogram of the  closing sta tion  and  is soldered in 
jxisition.

752. To open.—Ship the  “ Key, Case. Magazine, Xo. 1 " over the  bar  running diametrically 
across  the  screwed ring and turn  in an anti-clockwise direc tion until  the  lugs in the locking ring  are 
in line with the  slots  in th e  end ring of tlx  case. Remove  the lid. If the  locking ring is not moved 
whe n th e sp ring  cat el i is in co nta ct  with it s st op , th o ca tc h sh ou ld  bi. w ithd ra wn an d ro ta tion  c onti nued  
unt il it is aga in in contact  with its  sto p, when a fur the r a ttemp t to move the  locking ring should be 
made. If the lid is difficult to withdraw  when th e  lugs on the  locking ring are  in line with the slots 
in the end ring the " leve r, opening, C.E. case " should be used  to prise the lid an d free t he dermatinc  
ring front the  jo int face.

753. To close.—Place the  spring  ca tch anti-clockwise to  it s stop.  Insert the lid in to  the end ring 
of the  case, ship the  key and turn in a clockwise direct ion until  the  locking ring reaches the  limit of 
its travel. With draw the  spring  catch and cont inue the  rota tion  unt il the  ltd is hard  down. The 
spring ca tch  should be depressed again if more than  one revolution is needed to  close the  case.

•• M ” Case. Plate 34.
754. This case holds two } charges for a B.L. 15-iuch gun. The case is of br ass or steel and  has 

a hand le of copper wire covered with  leather ; late r Marks have a metal handle  Strengthened  end 
rings improve  the flash tightness ; cardlx tard liners pro ride fur the r anti- flash protection  and facili­
ta te the  withdrawal of cartridges. Cases were originally designed with a lid at each end. but were 
converted by having one end permanently closed ; this  end is painted blue. The set screw in th e 
end ring at  the  lid end can be screwed home to prev ent the lid falling off dur ing transport. This 
screw is removed before opening the case and  must be readi ly acce ssib le: during hostil ities, all the 
screws should be removed. There are tw o small holes in the  case and one in the  lid and the  sealing 
label is secured by tapes.

755. To open.—Remove the set screw (if fitted). Ship the  “ Key, Case, Powder, Cylindrical 
' L  ' and ’ M ’ No. 4 or 5 o r ' M ’ No. 6 " (as supplied) and  turn in an anti-clockwise direc tion until 
the  lugs on the  locking ring  are  visible in the slots in the  end ring of the  case. Remove the  lid. If 
Key No. 6 is supplied the  lid  can be lifted clear with it. A lever is provided to assist opening.

756. To close. Place the  lid in the  mouth of the case so tha t the  lugs on the locking ring ent er 
the  inclined grooves in the  case. Turn the  lid in a  clockwise direction  using t he  Key provided.  Undue 
force should not be used, but an airt ight joint  is essential.  The lid is prevented from turning by 
screwing home the  set screw

“ C.F.” Case. Plate 34.
757. This case holds two J charges for a  B.L. 14-inch gun. The case is of brass  or steel  with a 

solid bottom. Il  has only one handle . First supplies have a brass  body  with stren gthening bands . 
modern cases have circum ferential corrugat ions. All ‘ C.F .” cases have two locating bands to 
engage the  wriggle bars of the  magazine stowage. The case is sealed by affixing two linen station 
monogram sealing labels un opposite sides over  the  junc tion of lid and end ring.

758. To open.—Remove the  locking pin by pulling the  toggle. Ship  the  " Key. Case, Magazine, 
No. 4 "  and tur n the  locking ring in an anti-clockwise direc tion.  When the  lugs on the  locking ring 
are visible in the  slots  in the  end ring of the  case, the  lid with the locking ring atta ched will be held 
on the  key b y the two spring catches and  can be w ithdrawn from the  case.

759. To close. The lines on the locking ring and  the  lid should be opposi te before the  lid is 
shipped on the  case. Ship the key on the  lid and inser t the  lugs of  the  locking ring into  the  slots in 
the  end ring of the case. Make sure th at  the  slot for the  locking pin is opposite the  holes in the  end 
ring  when the  lid is fitted. Turn  the  locking ring in a clockwise direction unt il the  liil is secured. 
Before unsh ipping  the key make sure th at  the locking pin can be inserted in  one or o the r of the  holes 
in the  end ring aiid, if necessary,  adjust  the  position of the  locking ring. Unship  the  key and  insert 
the  locking pin,  open out the  ends  of the spli t pin (locking pin) so that  the  pin is held in position. 
Stick  a piece of adhesive tap e over  the  wire to keep the toggle in position.

RECTANGULAR CASES. Plate 34.
760. Charges for B.L. guns 8-inch and below and Charges. Aircraf t, Catapult,  are supplied in 

rectangular cases of alumin ium alloy  or sheet  brass, corruga ted or  inde nted  to give strength. The 
en ds  a re  so lid  and are  secured to  the  body  by various means.  Wood linings are  fitted in some Old 
ty p e  ca se s to  pre ve nt irre gu lar fi tt in gs  in  th e en ds of th e  ea ses in ju ri ng  th e ca rt ri dge s.  W oo d or c.Uil- 
board pack ing pieces in the  shape  of stools, cyluiders, etc ., may  be supplied for convenience of -

«-
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packing and  unstowing or for ensuring firm stowage. Packing pieces of ca rdboard are covered with 
a prese rvative, usually bake lite varnish. Wooden packing pieces are  rnildrcw proofed.

The opening for the  lid may  be in the  cent re of or in a corner of one end. Cases are  stowed  to 
permit easy access, i.e.. so that  the  conte nts  can lx* withdrawn w ithout moving th e cas- in its  stowage.

“ R.M.” Case. Plate 34.
781. This case holds five I or ten  J charg es for the B.l. 8-incli gun. It is of alumin ium alloy and 

brass  with rive ted join ts. The l id, which lifts  in one piece, comprises two part s, namely, the lid proper 
and the locking hand le {a Star  shaped piece of meta l whose ends lake in inclined recesses r ound the 
lid opening). The two bronze hand les are  on the  top  of th ; ease.

762. Tv open.—Ship the  Key,  Case, Magazine, No. 3, and turn the  locking ring in an anti-clockwise 
direction until  the lugs on the  locking ring an- free of  th e grooves in the  body . Remove  the  lid.

763. To close Insert  the  lid. Revolve the  locking handle in a clockwise direction, using the  
key, un til the  lid is f elt to  be hard down.

‘ R.N "  Case. Rto/d 34.
764. This case  holds tive car tridges  packed in cardboard conta iners  for B.L. 6-inch,  Mark XX III  

guns. It is of aluminium  alloy and the  ends  ar e welded :o the  body . Tin- two metal bandies are 
recessed in the top. The locking device is a bras s cover plate or locking ring with  four lugs.

765. To open.—Ship the  Key.Case, Magazine, No. 2, and turn the locking ring in an  anti-clockwise 
direction un til the  lugs on the  locking ring are free of the  grooves in the  body. Remove the lid.

766. To close.— Insert the  lid. Revolve  the  locking ring unt il the  lugs are  home in the  grooves 
at the lop ol llic case, hiseit  the key an d lum  clockwise un til the  lid  is hard down.

" R.J .”  Case (Cartridges for 8-inch guns).
"R.H." Case (Cartridges for 6-inch. Marks XX II and XXII* guns.) Plate 34.

767. The locking arrangemen ts of these  cases are similar.
To  open.—Ship the  Key, Case, Magazine, No. 1. and turn  the locking ring  in an anti-clockwise 

direction unt il the  lugs on the  locking ring are  free of the  grooves in the  body. Remove the  lid.
768. To  chut.—Insert the  lid. Ship  the  key and  turn in a clockwise direct ion ; the lugs on the 

locking ting  mus t be  carried  home to the  ends ol the  grooves in the  top  of the  case. Wien  home, 
the label recesses on top  of the case and  on the  locking ring will be approximately  in line. The turning  
movement must be continued  unt il the lid is felt to  be hard down.

" T,”  “ W ”  (Plate 34) •• S,"  •• R "  and “ C ” Cases.
760. These cases hold cart ridges for B.L. 4-inch,  4.7-i ich or 6-inch guns. The cases are  similar 

and are typical of th e older  cases still in the  serv ice. The corrugated  bras s sides are rive ted to flanges 
on the  top  and  bottom. The lid is secured by a locking ring and  is op erat ed by a key. (5 #  
paragraph 772). The  cases are sealed with linen monogram sealing labels.

770. To open.—Ship the  key  and tur n the  locking ring in an anti-cluckwi.se direc tion unt il the 
lugs on t he  lock ing r ing are  free of  tin grooves in the body Remove the lid.

771. Tv  close.—Ship the  lid and  locking ring so that  the arro ws on the locking ring and  on the 
body of the  case are  opposi te. Ins ert  the  lugs of the locking ring into  the  grooves m the  body. Ship 
tin  key and tur n the  locking ring in a clockwise direction niitil the  lid  is home in the  case.

772. List of Ksvs
Kry, Case, Powder. Rectangular , No. 5 ... 

„ ,> „ ' .. No.  4 ...

I t  t t  t t No. 3 ...

No. 2 ...I *  t t

Key'. Case, Powder, Cylindrical, M. No. 6
It •• M L. & M. No. 5 ...

>t *» • • L. & M. No. 4 ...
I t • • L. No. 2
It t t I t t t L. No. 1

Key. Case. Magazine, No. 4
I t ,, No. 3 ...........................
II »• No. 2
M >• I t No. 1 ••• ••• •••
II >t » No. 1 Special ...............

"  W "  Case, 
r "  R  "  I1 I-V .

-  V* T - I I - I I I .
f "  O "  Marks 111 IV, VI-V II.

" S ” Marks IV-V.
• • " T ” Marks V-VI.

/ '  W ’’ Marks 111-IV.
/ • ' f  "  Mark IV.

”  \ “ O "  Mark V.

r"  L "  Marks HI . III*. IV & VI.
-  V  M "  Case.

do.
“ L "  Mark I.
” L ” Mark 1.
" C.F ." Cawcs.
" R.M." Cases.
" R.N.” and Cata pult  Cases.
" C.E.......R .H ,” and "  R .J .”

...  do.
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BOXES FOR Q.F. AMMUNITION.

773. Boxes for Q.F. sep ara te loading cartridge cases are called " ( ar tridge Boxes," and boxes 
fo Q.F fixed ammunition arc called " Ammunition Boxes." The  boxes are rec tangular and are  of 
wuotl, aluminium alloy or steel. They h av e  various methods of locking. These and oth er  boxes are  
na rked  with a code lett er to  ident ify the  con tents ; Ihe num ber  after the  code le tte r deno tes the 
aeries in the  class The code of le tters is as follows :—

F.......................................................... Projectiles .
F. . ............................................. Fuzes.
C..........................................................  Q.F. cartr idge cases and Q.F. fixed ammunition.
B ......................................................  Bombs and  accessories.
G.......................................................... Grenades and accessories.
H ......................................................  Small Anns Ammunition (A.S.A.).
M............................................  ........... Miscellaneous.
T............. ............................................  Tubes, Vent.

Fie le tte r and a num ber  are  branded or engraved  on eaca end of the box.

CARTRIDGE BOXES.
774. All ca rtridge  boxes (except  C.185) are  of teak or o the r hardw ood and are  lined  with tinned 

copper  or tinned pla te. Strengthening bands are  fitted as necessary.  The handles arc of galvanised 
iron, steel wire rope or grum mets  with  leather or canvas grips. The lid of the  older  typ e of box is 
secured by a locking pla te which engages four meta l bol ts; the  plate has  an eccent ric action  and is 
operated by a rectangular key. The modern Ikix  li d  is  fa st ened  b y  c a tc h  le vee s w hi ch  a r e  he ld  dow n 
bv spl it pins or by a has p secured with a tur n buckle. Lids are  rendered wate rtight by  filling luting 
into the  recess around the  top  of  the  lining.

Box, Cartridge. C.23 Mark II. P/a /c 35.
775. This box holds six cartr idges lor Q.F. 4-inch, Maries V-V** guns.  It is of hardw ood and  has 

a metal lining. It is fi tted  with two wire handles The lid is secured by lou r catch levers which are  
held down by spl it pins.

Box. Cartridge, C.185. Plate 35.
776. This box holds four cart ridges for Q.F. 4.7-inch •’uns. It is of galvanised  steel  and  its lid 

screws down on to  a rubbei oi derrnatine  joint.  The two wire handles are  at the  sides. Three steel  
diaphragms  reta in the  car tridges  in place ami a sto p (wl.ich fits over  the  bases of the  cartr idges) 
prevents  lengthwise movement . Tape  is threaded through the hand le and round the  cent re pin of 
the lif ting p late an d kno tted. A  linen sealing label is affixed over the knot and the  ends of the  tape.

777. '/'<» open. — Turn  the hand h in the  cen tre of the lid anti-clockwise and remove the  lid. 
Remove the cartr idge stop  by unscrewing the  wing nut in the centre: ; use Key,  Box. Cartridge, No. 2, 
if accessary . With draw the  cart ridges from the  box.

778. To dose.- Insert the  four cart ridges in the  box and assemble the  cart ridg e stop  on the  
cet t r e  sp in d le . T ig h te n  u p  t h e  w in g  n u t,  u^in g  K e y  N o.  2. A s a im b k  th e  li d  a n d  ti g h te n  u p  on  the 
hand le ill a clockwise direction.

AMMUNITION BOXES.
779. All Ammunition boxes (except C.190) are  of te al  or hardwood and ar e lined with tinned 

copper  or  tin ned  plate.  The  handles arc of steel or win rop? with leather grips. The litis ar c secured 
by catch  levers held in place by  sp lit pins.

Ammunition Box C.163. (Plate 35). C.163C, C.273.
780. Eac h o f these boxes holds two round s of Q.F'. 4.7-inch amm unition. They are of  hardwood. 

Ti n lid is s ecured by two hinges and  is fastened by catch levers held down by spli t pins. A frame 
witli diaphragms and suita ble jxicking pieces is fitted inside to  prev ent movement of the  rounds. 
Inst ruct ions  for replacing fired cart ridg e cases are on the  inside of the  lid of the  box.  C.I63C and 
C.273 boxes differ from C.163 on ly in tha t lliey arc  loug ir in orde r to  accommodate rounds fitted 
with No. 211 fuze. The C.163C box is a converted C.163.

Ammunit ion Box €.190. Plate 35.
7S1. This box holds 30 rounds lor Q.F. 2-pdr., Mark VIII and  XIV guns if packed in bulk (the 

rounds stowing heads  and tails) or 28 ro unds belted in two ar ticula ted  belts . The bel ted roun ds will 
only stow proper ly in one way. i.e the way in which they  are packed  on issue. If unloaded and not 
used they  must be stowed in the  same way or the  box will be stra ined on closing. The box is of 
galvanised steel . The lid is the  complete top of the box, and it hinges on and  is fastened by two 
hasps. The loaded box shou ld Ik  kept upright as otherwise the weight of the  am munition  ma y break 
the inte rnal  watertigh t seal.

Linen monogram sealing labels are  affixed o ver the hasps.
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Ammunition Boxes C.216 and C.219.

782. Ammunition Q.F. 40 nun*. fBofors) is pecked in boxes €.216 and €.219.  Each is a rectan­
gular steel box with a hinged lid which is fastened by two spring clips. A piece of tar red  string is
passed through the loop of each clip, kno tted  on each side, passed through a hole in the stu d and 
secured.

The C.216 box holds 24 rounds in 6 chargers. The C.219 box holds 24 rounds, each in a ca rdbo ard 
container.

CASES, POW DER, METAL OR TIN-LIN ED.
783. These packages a rc used for small combustible stores and  for bo at work. They are  of wood 

and are lined w ith tinned copper or tinned plate.  The l ids of the  older cases are secured by two screw 
bol ts which are withdrawn by a special key. Lids o f tin' lat er marks  are secured by a brass  catcli 
which engages in to a slot in the  side of the case. There are  th ree sizes of meta l am i tin lined cases 
Whole. Half  and Quar ter. The following types of ammunition m ay be con tained in these  cases 
Whole C a s e :- C.118 (P lak 35} and C.122.

7.680 rounds 0.303-inch rifle, blank
10 rounds 4.7-inch B.L. o r Q.F. blank.

130 rounds 4-inch Q.F. blank  charges. 
96 roun ds 3.7- inch Q.F. blank  charg.

Half Case: C.119 Plate 35] and C.123.
3,400 rounds 0.303-inch rifle, blank.

50 roun ds 3-pdr.  Q.F., blank , charges 11-oz.
37 round s 6-pdr. O.F., blank, charges 15-oz.
30 rounds 12-pdr., 12 cwt. blank  charges.
20 rounds 6-pdr.  Q.F.. blank  ca rtridges.
25 rounds 3-pdr. Q.F. . blank  ca rtridges.
30 rounds 3-inch H.A., blank  charges or 4-inch blank  reduced charges. 
5 bel ts Maxim, tilled.

168 rounds cartr idges, signal. 1J inch 
306 rfiiinrln cartridges, «ii(jn»l. 1-ineli

Quarte r Case: C.121 (Plate 35) and C.124.
1,200 round s 0.303-inch rifle, ball,  for boats. 

840 rounds 0.303-inch rifle, ball, in chargers.
1.450 rounds 0.303-inch rifle, blank.

10,000 rounds 0.22-inch K.F.
66 rounds cartr idges , signal, I.J-inch.

120 rounds cartr idges, signal. 1-inch.
100 rounds cartr idges , safe ty fuze.

SMALL ARMS AMMUNITION BOX ES (A.S.A. i.
784. Small Anns Ammuni tion is provided in various types of wooden boxes which have a tinned 

plate lining or tinned plate containers. The  lining is liable to deteriora te, and the oldest ammunition 
in the  ship must be used first. Linings of all boxes  passed up  for firing practi ce should be lifted out 
and examined.  Il a lining is defective  boxes of the same d ate are  to lx- examined and.  if necessary, 
the  ammunition is to  be exchanged at the  first opportu nity . Exp osur e to dam p may cause dis­
colora tion or corrosion of Small Arms cartridge cases in chargers; discoloration does not affect the 
serviceabili ty of the ammunition, bu t where there  is marked corrosion, the ammunition should  be 
retu rned  at  an early  opportu nity .

r. I s .  t l  m a  a  a a 1 • a  a  m  a , 1 .  ■> . ,  I Aaaa^aAaa l .1 V. A ll .A  O O r tA V 'l  I  I I  '
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A.S.A. Box, Half, Naval, H.3. Plate 35.

787. This is a " Half " A.S.A. box. It is smaller but of simila r cons truct ion to  the  " Whole " 
A.S.A. box. It has a galvanised  iron wire hand le al one end. The lid is secured with  a bras s split 
pin which has a  T-shaped handle at tach ed.  To op en - withdraw the  split pin, slide back the lid and  tear 
off the  cover of the  lining.

788. The  following ammunition may  be conta ined in this typ e of box  :
828 rounds 0.455-inch revolver.
360 rounds 0.303-incli, ball, in chargers.
500 rounds 0.303-inch, ball, for maxim gun.  in  cartons .
480 rounds 0.303-inch, ball, for Lewis gun, in ca rtons.
500 rounds 0.303-inch, rifle, b lank
35< • round s 0.303-inch, ball, in bandoliers.
500 rounds 0.303-inch. tracer

Box Ammunition, S.A., H.24. Plate  35.
789. This box co ntains th ree tin-pla te boxes, each of which holds 100 rounds  of 0.5-inch car tridges 

in an articula ted bel t. The  box ha s two galvanised  iron wire handles ; it  is closed with two hasps.

Box A.S.A. H.33. Plate 35.
790. This is a special box lor  20 mm. Briti sh Oerlikon ammunition and it holds 306 rounds in 

bulk with suitable packing pieces. It  has  a  screw-on lid. The  lining is of zinc or tinned plate with 
a rip  off soldered lid.

Boxes. U.S. Oerlikon.
791. There are two types of American manufac tured box for American manufac tured Oerlikon 

Ammunition. One ty pe, a wooden box simila r to  Box A.S.A. H.33. holds 3<X> rounds. The o the r type,  
a steel box somewhat similar to  C.216, holds 180 rounds.
Painting of Packages.

792. All packages for gnu ammunition, fireworks, torpedo,  mining and dep th charge  explosive 
components, except those specified in paragraphs 7&i and 794 below, are pain ted a STONE colour.

793. Packages pa inted the  following colours contain  stores as shown :—
GREEN ..........................  Target smoke ammunition.
GREEN  (stain) .. A.S.A., bundled, belted , or in carton s o r Signal cartr idges .
BROWN ...  •............... K.A.F. stores for F .A.A.

, BROWN (stain) ............... A.S.A., in chargers.
RE D ..........................  Blank gun ammunition.
RED ..........................Cases, tr anspor t, det ona tor  and explosive.
BLACK ..........................  Drill and dumm y ammunition .
Y E L L O W ..........................  Bombs.
GREY ..........................  Floats,  lachrymatory, and  generators .

794. The following packages are not pain ted exte rnal ly or inte rnal ly apar t from special 
ma rkings :—

Cases, magazine,  made of aluminium-silicou alloy.
Cases, wood, packing.
Boxes, projectile.
Packages of galvanised  steel.

The following packages are  no t painted internally  :■»—
Caws, magazine
Cases, powder, cy lindrical, and  rec tangular.
Cases, cordite.
Cases mad e of galvanised steel.

Special Markings on Packages.
795. The following markings will be found :—

Two Red Bands ..........................All packages conta ining  explosives  except those
painted RED.

i Dark Blue Bands ..........................  Packages for non-explosive Naval armament
stores.  including  drill and  dumm y ammunition 
boxes.

Practice (Bright) Yellow Bands ... Q.F. target smoke ammunition boxes.
Two Light Blue Bands ............... Boxes, cartridge, aircraft,  catapu lt,
H.V............................................................Packages for Q.F. 2-pdr. High Veloci ty Ammuni­

tion.
White Cross ......................................Packages containing a full charge  of Flashless

cordit e (not Star shell charges).
Green  Bar ...................................... Packages contain ing American Propellant.
Black or White "  Zig Zag " ............... Packages contain ing H.E.  (Radar ) Shell.
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796. To a ssis t rapid identifica tion of (he TY PE of projectile contained, all  packages lor FIX ED  
AMMUNITION an- marked with  a  coloured bar  : ti n - bar  is p rin ted  on the  cen tre  cross ba tte n of the 
lid or on the side bearing the label and  on packages  for I inch and under , where pract icable, at an 
angle to an edge. The colours are  as follows

Light Blue .......................... .. . II.A. Practice
Dull Ye l l o w .......................... ... Common, LI.E.
Practice (Bright) Yellow ... ... Practice
Red  ....................................... ...  Shrapnel Not applicable to Wartime
White  .................................... ...  S.A.P. packages.
Black (broken bar) ............... ...  C.P.
Black ...................................... ...  C.N .F.

Other Markings.
797. Containers, filled with  explosives, which are removed irom packages during use and handling 

in H.M. ships will have the word " Explosive  " overpr inte d in red on the  label and will not have red 
bands (v ide paragraph 795.1 Cardb oard  cont aine rs for car tridges. B.l ... and  Charges, Aircraft, Cata­
pult are  painte d with two re d band s and will be ar an  N.13 Laht i.

Wooden packages  of new man ufacture for fireworks will be  fireproofed and the let ter s ** F .P ." 
cu t or branded on each end.

One end of “ M " cases is pain ted  blue to indic ate tha t this end is p ermanently  dose d, as stated 
above.

Markings on A.S.A. Boxes.
7H8. Small Arms ammunition in chargers  is packed in brown-stained bo xe s; .ammunition in 

bundles, c artons  or belt s is packed in green-stained boxes.
A definite indica tion of the  type  of ammunition packed and its  Mark can only  1k- obta ined  from 

the  labels;  for classification labels are printed in the following d istin ctive colours;
Group VI (except blank) ............... Green, on white ground.
Blank .................................................. Red on blur  ground.
Group IX ..................................................B lue on white ground.
Group XII ......................................  Brown on white ground.
Drill or dummy ........................... Black on cerise ground.
Incendiary ammuniti on. .. ■............... Red s ta r on white  ground.

799. Each  typ.  of --mall arms cart ridg e up to  and  including 0.5-inch is identified by a symbol . 
The  symbol is prin ted  on tin  label in the  proper  group colour and  is overprinted  in black with the 
code letter  and,  where necessary,  the  Irct.te indicat ing the  natu re of the  propellan t. The symbols 
are displayed on large distinguishing labels, one on each side of the  box. The lair ds also conta in 
the  following inform ation ;—

The num ber  of rounds.
Nomenc lature.
Method of packing.
Dale  .nut inspection mark (for new typ e boxes}.

A small d istinguishing label  is also affixed a t each end of the box. On these are prin ted the symbol 
and  (except ball and  signal) the  characte rist ic name, /.<•., tr acer, armour-pie rcing , etc.

SCO. To fac ilit ate  identification in the  dark of 0.303-inch charger  packed ammunition and of 
0.303-in. ammunitio n packed in oth er  than the  normal method fo.g. .ball  and tracer  belted  together) 
raised m etal let ter s ar e affixed to the  end of A.S.A. boxes so packed.

Tire identification letters will b e: —
CC ...  charger pocked.
X ... an y other unusual packing.

Tiu's will be additiona l to the  method at present in forts fur ident ity mg ammun ition in the  da rk 
i .c .:—

Belt  packed—A "  V " shaped wood piece a t each end.
Carton packed -One bal lon  a t each end.
Bandolier packed—No ba tte ns  a t end.

CH. XX II—SECTION 3.—PACKAGES I OR TH E TRANSPORT OF AMMl NIT 10N  
(WHK H ARE NOT STOWED IN THE SHIP)

BOX, AMMUNITION, Q.F., 4-INCH, MARK XVI* GUNS.
Ammunit ion Box C.222. Plate 35.

801, I'his box holds two roun ds of 4-incli, Mail; XVI* fixed ammunition. It is ol sit el and 
co ns is t of two halves in which cradles to  suppor t the rounds are  Secured. It is jointed longi tudin ally 
and ti e  jo int  is made by a rubber  gasket. The package i - secured b y three wing nuts, the cen tre nut 
being drilled  and  scaled by a wire sea l, flu  wire i- threa ded through the hole in the  small bracket
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and the wing uu t and  the ends of the wire are sealed with a lead disc, which is impressed with tin1 
Station Monogram o l the Naval Armament Depot which sealed lie package, Two wooden packing 
pieces an' fitted, one nt each end ol the  box. I'he packing piece? ensure tha t the tapes  of cartridge 
clips are not caught in the joint  of the box and the clips pulled oil. Packing pieces must always be 
kept  in place during handling and transpor t and the tape tucked down before closing the package.

7’e Often.
802. T< prevent damage to the packing pieces the package should be opened as follows
Sluck Isuck and remove the three wing nu ts. Key. Box, Ammuni tion. No. 3. should he used if 

necessary. Remove the lid b y lifting b oth handles simultaneously ; lifting one handle only will split 
the  packing pieces. Remove th e packing pieces and the rounds and then replace the packing pieces 
in the box.

Tv  Close.
802a. fla re  the rounds in the cradle. Fit the packing pieces in place, making sure that the  tapes 

on the clips are well tucked down. Fit th« lid of the box and screw down evenly on each wing nut 
Key, Box. Ammunition, No. 3, should lw used as necessary.

Ammunition Box C.290.
803. This box holds two rounds of Q.F, 4-ineh, Mark XVI*. fixed ammuni tion. It is of steel, and 

is of similar sliajx' to the €.222. which it sii,k rsedes.
The lid is at  the end and  is seemed by ban lo ll s  ; the se an tightened or released b y a " high 

speed." or brace type spanner.

Container, Ammunition, Q.F.. 4.5-inch Gun. C.217. PAr/c 35.
804. This container ho lds  one ro un d of I 5 inch fixed ammunition. It is of rolled paper and its 

lid is secured by a webbing harness am i quick release buckle ; sealing eyelets are provided in the 
buckle and securin g straps . The con tainer is sealed by a wire threaded through the eyelets and secured 
by a lead dUc.

Containers, Cartridge, Q.F., 5.25-inch Gun, C.227. Phf c 35.
4.7-inch Mark XI Gun, C.228.
4.5-inch Gun. C.279.
805. These containers each hold one cartridge of (.) F. separate ammunition, They an- of ro Hod 

paper  and .»rr similar in design to the container C.217.

CII. XX II -SECTION  4.—LABELS.

HCK4 A1 packages containing Government explosives have a. Station  label or lead seal and a 
combined Group and Government Explosive label. Usually they have .also a Contents label affixed 
to them.

Station Label. Dingmtn 5.
807. This white linen label has two parallel bla ck stripes with the Station monogram between 

them . Two ol these labels are placed on each package by the packing or repacking stati on to 
indicate where the package was sealed. The labels are affixed to cover the joint between the lid and 
the body, over n hasp or tin knot ol t he sealing tap es ; so long as  both labels a n intact  the contents 
may be accepted as correct.

Croup and Government Explosive Label. Diagrams 1, 2 and 3.
80S. file siz< of packages* used for the public conveyance of explo siv e is l imited by the Board 

of Trade, but the limitations do not apply to packages containing  Government Am munition Stores. 
These packages have Group an d Government Explosive labels to indicate that they contain Govern­
ment explosives of the Group number specified in N.M. & E .R’s. The Group number is in the centre 
of the label

Sometimes Group Stowage ashore and afloat are not  identical, and m this < vent a Composite 
label is affixed. (Diagram ). The explosive is classified for general purposes under the Group number 
which forms the  numerator and for t in special purpose of stowage in H.M Ships under the: Group 
number which forms the denominator.

Contents Label. Diagram 4.
809. A Contents Label is affixed to- Q.F. Cartridge and Ammunition boxes and to most packages 

containing  s tores filled with explosive giv ing full particulars of ti e  contents, it  is put in the  most 
convenient  place for reading, stowage usbore and afloat being taken into consideration.

-

810-811.
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AMMUNITION EMBARKATION AND SUPPLY

EMBARKATION OF AMMUNITION.
815. Ammunition is as a rule embarked from lighters but ii certain  conditions embarkation may 

be carried out with the ship alongside a jett y.
Embarkation  invo lves :—

(1) Lifting the ammunition on board and
(2) Striking  it down to magazines and shell looms.

Hoisting inboard is us ua lly  by  an  am mun iti on  de rri ck  or  a  ge ne ra l nerv ioe  de rr ick.  Ai rcr aft  
cranes are also  used for hoisting in tin- sm aller packages. In small ships, shell may be embarked 
through side scuttles  and packages em ba rk ed  thr ou gh  wooden chute s.

Hoisting Inboard.
816. Arrangements for hoisting inboard include :

(t-) Screw-grabs for shell alxive 6-inch calibre.
{») Scale-boards for shell of 6-inch calibre and under and for Q.F. ammunition in con­

tainers. Scale boards are wooden trays slung from the four  comers by wire ropes led 
to a centra l ring. Various sizes are used according ro th e ma ximum  load which  ca n be 
lifted by the  derrick or crane.

(tri) Special slings of various kinds for cordite cases and for the  larger boxes.
(a>) Stee l ca rgo net s for th e sm aller pa ck ag e' .
(v) Webbing st ra ps  or two-legged slings tor pom-pom and similar boxes.

After the ammunition has  been placed on deck it is struck down a line of hatches to the magazines
or shell rooms. An additional operation may  be necessary, for example, boxed Q.F. ammunition to 
be stowed in bottl e racks must  first be unboxed.

Main armament  ammunition for capital ships requires special arrangements for striking down. 
Shell or  cordite cases are lowered inboard and placed on a transport ing trolley or on a " perambu­
lato r " which is wheeled along the deck to the  embarking hatch. The peram bulato r is placed over the 
open hatch and the shell or the  cordite case lifted by a fixed davit ; the peram bulato r is removed 
and the shell or  the cordite case is struck down.

817. Arrangements tor striking down inc lude:—
(i) Screw grabs for horizontal handling of 15-inch shell in older bat tleships .

(if) Six-legged slings for 15-inch cordite cases in older battleships.
(ii 'j) Combined slings and  screw grabs for main armament shell and cordite  in Nelson, 

Rodney an d late r battleships .
(iv) Mechanical endless chain  or wire hoists in reverse and operated by hand.
(v) Various types of slings, bags or strop s for oth er  ammunition rounds or lioxes.

(vi) Carriers, hand, for 4.7-inch shell.
(v»») " Cruets ”  or carriers, ammunition, quadruple, and quadruple shell bars. (See para. 828). 

(yiii) Carriers, ammunition, single or double. (See para 826.)
818. Typical ammunitioning arrangements, e.g., for a modern cruiser of the Fi ji  Class, are as 

follows:—
Six-inch shell are hoisted inboard by ammunit ion derricks and struck down in bags by whip 

and power bollard through a run of hatches direct to shell room Cordite cases are hoisted inboard 
and s truck  down in slings in a similar manner.

Fixed ammunition for th e 4-inch guns is hoisted in by the aircraft crane and stru ck down by means 
of the endless chain hoists {made reversible for this purpose) or in cruets  through hatches by whip 
and power bollard.

Boxes of pom-pom and small arms ammunition are hoisted in with the ammunition derrick and 
struck down by power or hand-operate.d whips through hatches and scuttles to the magazines.

AMMUNITION SUPPLY.
Sly. The supply route from magazine or shell room to the gun is usually broken and transport 

is ill one or more stages in a horizontal o r vertical direction.
Means of horizontal transport include :—

Trolleys or barrows.
Overhead rails f itted with travelling grabs which may b>- moved by hand or by  power. 
Conveyors, hand or power operated.
Han d- throug h scut tle s.
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Means of vertical transport include :—
Hand-upa and  V aughan  chu te s,  st eep ly  in cl in ed  chu te s pas si ng th ro ugh  th e  deck s up 

w h ic h  t h e  u h i i a i h i t i o n  i s  p u s h e d  b y  h a n d .  F u r  1.5  in c h  f i x e d  a m m u n i t io n  po w er  openitcd 
hand-ups are used.

Whips. .Ammunition may be hoisted through one or more decks eithe r by  hand o r by means 
ol an electric bollard.

Hoists forming part  of the gun mounting.
Endless wire hoists.
Endless chain  hoists.

. Endless whips.
820. In capi tal ships overhead rails are fitted in the shell rooms for conveying main armament 

shell from the bins to the hoist in hydraulically  operated grabs. Special facilities a rc also provided 
lor conveying cordite charges to the scuttle, in  King George I' and Kelson classes inclined chutes  
w it h  sh aped  w oo de n ro ller s ar e  fi tt ed , a n d  in  Queen Elizabeth and Royal Sovereign classes sp ec ia l tr olley s 
carry four charges.

821. Ammunition for Q.F. guns 4-inch, and 4.5-incb, and for 4.7-inch guns othe r than those in 
turrets is supplied d irect from the magazine to the deck below tlx? gun or to a compartment on the 
gun deck. The rounds are transferred from the top of the hoist by way of ’ hand-ups ” and " shell 
chutes " to the gun deck and into the ready-use lockers,

822. In small ships where ammunition has only a  shor t journey to the gun deck, an endless whip 
is f itted which extends from the deck of the magazine to the deck head a t the top of the hoist. The 
whip has two hooks arranged so tha t one t ravels up when the  other is on its way down ; two rounds 
a t a  tim e can  be  hois te d  usi ng  e it h e r bag s o r sing le  ca rr ie rs .

823. Difficulty in arranging a rapid  supply of ammunition to close-range armament may arise 
through :

{*) Inconvenient location ol the magazines in relation to the guns. In allocating space 
such items as main machinery and main and secondary armament ammunition take 
precedence.

(til The necessity for stowing more than  one type of ammunition in the same magazine. 
(iii'l Ammunition being packed in boxes. Boxes must he hoisted singly by whip {usually

worked by an electric bollard).
To overcome this delay a proportion of ammunition is stewed unboxed in Ready-Use Lockers 

and in boxes in Ready-Use Magazines and/or Magazine Lockers. (Paras. 887 anti 868.)
824. Alterna tive supply arrangements vary according t o the ship and to the restrictions  imposed 

by considerat ions of weight and means of operation. In large ships, where the  primary method ol 
supply is by power, the secondary supply arrangements arc through a line of hatches using a single 
whip with bags or carriers hoisted by a bollard hoist (where possible) or by hand. In small ships the 
secondary supply arrangements are often the main route of supp y lor pom-pom and other ammunition 
for close range weapons.

AMMUNITION SUPPLY APPLIANCES.
825. Various appliances and devices arc used for the supply and safe transpor t of ammunition 

from magazines and shell moms to gun positions. A list ol the principal devices is set  ou t below with 
brief remarks on the purpose for which they are used. The appliances used to supply guns mounted 
in turrets are not included a s detailed descriptions of these are given in the various gun mounting 
handbooks.
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A l- r i . IA K C E PUKrostt rvK w tu in  Vs tn

Pow er operated
Dredger hoist

Chain hois ts (E.C. 
hoists) and En d­
less wire hoists

Motor boll ard hois t 
(double or single 
drum)

Mechanical han d-u p

Mechanical conveyor

Horizo nta lly placed bu cke ts attached  
to  m otor driven endless chains 

Amm unition hoisted  vert ical ly by
" heads ” at tac he d to  motor- 
driven endless  chains

•Single whip with—
(0  Shell or cart ridg e bags 

{»») Carr iers,  amm unit ion,  single.
double and  qu adruple 

(in) Carriers, she ll, ha nd , an d ca r­
riers, shell, quadruple 

(»v| Slhigs (for boxed ammunition)
Chu te with motor-driv en sprocket 

wheel and  belt Angle of chute 45° 
approx.

Hori zontal chute' with  motor -driven 
belt

Hoisting B.I..  6-inch shell and  co rdit e 
(in Clarkson's  cases)

Hoisting Q F.  fixed am munition,  Q .F 
cartri dges (separate),  Q.F.  4.7-inch 
shell

Various, including th e following :— 
B.L. and  Q.F. shell an d cart ridges 
Q.F.  fixed ammunit ion 
Q.F 2-pdr. and $.A amm uni tion

in boxes

Sup plying Q.F.  4.5-inch fixer! ammu­
nition

For  transp ort ing  Q.F.  4-inch or 4.5- 
inch amm unit ion

Hand operated
Han d-up chu tes  ...

Han d conveyor ...

Ammunition  hand* 
up

Vaughan chu te

Chu te with  cam and  handworked 
wire ha ul u p, fitted between decks. 
Angle of chu te 45 ' approx.

Chute, generally por tab le,  fitted a , a 
conve nient inclina tion determined 
by the  maximum supply height 
and  minimum delivery h eight p er­
missible

Chu te fitted between decks  Rounds 
are  pushed up by han d. Angle of 
chu te 45° (approx .)

Chute and  han d Worked pulley, 
Angle of chute  15° (approx.)

Carrier  hand -up  ...

Endle ss whip

Han d-up plat form s

Hand-down

Miller’s flaps

Hand-th rough su p­
ply  sc uttl es

Whip  with a  carr ier  at  one  end  and  a 
balan ce  we igh t a t the ot he r

End less  whip  with  hooks att ach ed,  
and  sheaves a t top  and bottom of 
hoist (diameter of sheave, 7 inches)

Bu ilt -up or hanging  pla tforms , 
usual ly fit ted  with back rest and 
body belt tor  the  sa tet y ot the  
op era tor  in a seaway

Sloping chu te with  spring buffer ar 
the lower end

Hinged ha lf p lates o r gr atings (flaps) 
fitted with return  springs. Usually 
a toggle or lead ball on the  whip 
opens the  flaps ; when the ammu ­
nition which is being hoisted has 
passed  thro ugh , the  springs close 
th e flap s. Ai  rang ci iic uts ar c made 
for pinning the  flaps in the  open 
posit ion

Shuttere d openings in bulkhead  
through which ammunition is 
passed and placed  on a tray  (where 
fitted) on the  receiv ing side

Sup plying Q.F. 4.7-inch shell to gun 
posit ions. Not considered  prac­
ticable  for a weight heavier tha n 
62 lbs.

For  supplying  4.5-inch amm uni tion  to 
gun casemate s in posi tions  where a 
fixed mechanical conveyor would 
he unsu itab le

Sup plying Q.F. 4-inch fixed ammu­
nition suit able  for deck heights of 
7-9 ft.

.Supplying Q.F . fixed am munition.  In 
some cases the  chu te has been 
adap ted  for use in hois ting  Q.F.  
2-pdr. amm uni tion  in boxes

Hoisting Q.F.  4-inch or 4.5-inch fixed 
amm uni tion  from a lower to  an 
upper magazine

Su itable  for hois ting  shell and  ca rt­
ridges in bags  oi a round of Q.F.  
fixed amm uni tion  in a car rier , am­
munition,  single

For  posi tions  where owing to  re­
str icte d space  it would not be 
possible to  lit a chute hand -up

For  supp lying  ammunition from an 
upper  to  a  lower  magazine or shell- 
room

Fitted in amm uni tion  tru nk s where 
there  is a  poss ibili ty of rounds  fall­
ing down th e trun k when unhooking. 
They are  not fitted where Q.F. 
car trid ges  or  fuzed shell a re hoisted 
unless provision is m ade to  prevent  
lliv flaps w in in g in to  c on ta ct  wi th,  
and  dam aging, the  amm uni tion

Fi tted where  necessary through  bu lk­
head s of she lters and  deck houses  
to gun pos itions in des troyers 
and  sloops. Used also in some 
magazines where u bulk head  divid es 
the  magazines in to  two separat e 
com par tment s

A'ofr—(»') Where  exposed to  the  wea ther , coamings and  wa ter tight covers are  titl ed  to the  
openings in the  deck through  which chu tes  a re worked.  I'he covers should be so fi tted that  the y can 
be placed in posi tion , if required,  while the chu te is rigged.

(fij In gen era l, the  cljp tcs arc  portable  and  suita ble stowage is to  be prov ided  for them 
when unrigged.
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CAR RIERS. AMMUNITION AND SHELL.
Carriers, Ammunition.

826. The designs in general service hold the  following, quantit ies of ammunition :—
Single typc—Qne round of fixed ammunition.
Double types—Two rounds of  fixed ammunition.
Quadruple types—(*) Four rounds of lixed ammunition.

(«*) Four Q.F. cartridges.
( i l l )  Two Q.F. cartr idges a nd two projectiles.

The quadruple type is commonly known as an ammunit ion " c rue t." The double and quadruple 
types have f ittings for guide and hoisting wires and arrangements for retaining the ammunition. The 
cartridges rest on rubber pads.

827. There are  three designs of quadruple carrier  for fixed ammunition and cartridges : —
(i) The " all-round " type  : Rounds are loaded into  and removed from ei ther side. This 

design can.not conveniently  be used where space is rest ricted oil one or two sides and is 
therefore being superseded.

(*7) The " one-stay ” type : Rounds are loaded into and unloaded from one side only.
(iii) The "  straight-through " type : Rounds are loaded into  and unloaded from eithe r one

or two sides.
The guide wires of (it) and (iif) may be so arranged tha t the carrier in transi t revolves through an  

angle up  to a maximum of 99° in order th at the rounds may be unloaded where required if restriction 
of space will not permit  the  orthodox arrangement. The double and quadruple carriers are hoisted 
by a whip and bollard and the  hoist is usually trunked up.

Carriers, Shell.
828. Two designs of carriers have biwn introduced into the service

(1) Carriers, Shell, Hand. Steel, for Q.F., 4.7-inch and Q.F., 4.5-inch (separate loading) guns. 
Ilie carrier consists of a tapered steel -ring with a wire handle  : the  handle is secured 
to  the ring by a handle clip. The carrier is used in place of a bag or strop  for hooking 
to  the hoist whip or to a Carrier,  Shell, Quadruple. With the exception of ships fitted 
with endless chain hoists  the carr iers arc on the shell in stowage, thus avoiding the use 
of rope grommets.

(2) Carriers, Shell, Quadruple, Q.F., 4.7-inch, Marks IX-IX*. XII  and XII* guns.
The carrier consists of a cross bar, with a n eyebolt for lifting, fitted with guide tubes 

at  each end ; on the  under side are four hooks for hoisting projectiles in Carriers, Shell, 
Hand. The carrier  is hoisted on guide wires by a whip and bollard and the hoist is 
usually trunked up.

Bands, Lifting, B.L., 6-inch Projectiles.
829. These are similar to Carriers, Shell, Hand. They are supplied to ships mounting B.L., 6-inch, 

Mark XX III guns (except those fitted with sliding shell stowage) for removing projectiles from the 
upper tiers  of the shell bays.

8M -S34 .

K
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MAGAZINES AND SHELL ROOMS

GENERAL REMARKS.
835. Explosives carried tn H.M. Sliips arc classified into  Gro ups  according to the ir general 

characte rist ics.  A Group is identified  by a num ber  an d has its  own par ticu lar conditions of s torage, 
*'•*«. in Magazine. She.l Room. Weather Deck, e tc.  Where possible, each Group is to be stowed in a 
sepa rate compartmen t, and if this  accommodation is not available the Groups  must be stowed in 
accordance  with the regulations in X.M. & E.R.

Magazines an d Shell Rooms in H.M. Ships are  given the maximum  immunity against penetratio n 
by shell and bombs by sit ing th e compartments  below the  waterline  w here pract icable and  a s low as 
possible in the ship, and by arm our  protection.

836. En addi tion, arrangements are requir ed :—
ft)  To prevent flash from shell o r bombs reaching the Magazine.

(a) To pre /en t the propagation of cordit e fires outside the Magazine, »,<•., through the 
train  oj amm unit ion from gun to magazine .

f»«) To provide? suit able  venting to Magazines and  Handing  Rooms.
(ip) To flood the con ten ts of th e Magazine.
(v) To spray the con ten ts of the Magazine.

<ri) To drench the con ten ts of t urr et hoists and Handing Rooms.

PROTECTION AGAINST FLASH OR PROPAGATION OF CORDITE FIKES.
837. Pro tect ion against flash en tering  a Magazine is generally made in th e form o f -

(») Flashtight arrangements in the gnnhouse , working cha mb er and trunk of tur ret  
mountings.

('») Regulations limiting (i) the num ber  o f charges in tin hoists  a nd waiting positions in 
course of supply, and {«) the num ber  of cases  in the Magazine from which Die lids mav 
be removed.

(-lii) Handing Rooms for B.I.. ammunition at the botto m of  the tru nk  or hoist separa ted  
from the Magazine by flashlight bulkheads. There may  be an addi tiona l Handing 
Room i t  the top  o f the hoist (t.g., 6-inch hoists  in Roy al Sovereign Class).

<»») In Q.F. .Magazines with hoists  in the magazine the delivery end of the hoist may  be 
eith er at the deck  Mow  the mou nting or in a  flashtight  compartment on the gun deck. 
Endless Chain <E.C.) hoists  for Sep ara te Ammunition are flashtigh t, but those for 
Fixed Ammunit ion are not flash tight.

In some small ships where consideration of weight precludes  the fitting of elaborate flashlight 
arrangements, ammurition may be hoisted by whip and electrical bollard up an open tru nk  from 
Magazine or Handing Room to the deck below the gun deck.

838. In  power-worked m oun ting s leather apr ons  protect  the Hariding Room from flash passing 
down the ga p between the revolv ing trunk and the fixed stru cture of the ship. I he dcor s through 
which amm unit ion is loaded int o the cages of hoists are flashtight and flash can enter only at the 
moment when the charge is passing into the cage. Access doors, which open outw ards  from the 
Magazine, are  fitte d in bulkheads dividing the Magazine from th e Handing Room. These  doors would 
not prev ent  the ent ry af flash on  the explosion of a  charge in the Handing Room and a pro-.ectivc door 
of thin  pla ting  (also opening outwar ds from the Magazine) is fitte d on the oute r side ol the  access 
door. Th e pro tective door is large r than the access  door and can be opened clear of thi  lat ter.  In 
action the access and pro tect ive doors should be  kep t dosed.

839. Charges are passed from Magazine to Handing  Room through a flashtight sent tie in the 
bulkhead. Generally, the arrangement consists of a  cylindrical  revolving  drum  fit ted in a  fixed casing ; 
the drum is recessed to ta ke a charge. The fixed casing  is fitted into  an opening in t he bulkhead, one 
opening of the casing facing the Magazine and  the othe r opening facing the Hand ing Room,

When the recess in the dru m faces th e Magazine the charge (including its  container, wrapper or 
Clarkson’s case, if used) may I>e inserted. The drum of the scu ttle  is tur ned  by hand u ntil the recess 
faces the Handing Room in to which the charge is withdrawn on to a tray. As the  drum revolves , its 
surface complete ly closes one opening in the casing before the recessed  portion reaches the other 
opening. The clearance between the drum and the casing is very  small, and  the passage of fl. sh between 
Handing Room and Magazine is  ob structed  in all posi tion s of the drum.

With flashtight scuttles for charges 6-inch and below the axis of the rota ting  drum is usually 
vertical ; with scuttles for heav ier charges it is usually  horizon tal, the charges  rolling out an  to  a tray  
in the  Handing Room. When the scutt le is not in use the water tight ne ts of the bulkhead is maintain ed 
by fitting a  W.T. door over  t he  opening on the Handing  Room side.
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840. Tn King  George V Class 14-inch cordit e charges are  passed  from Magazine to Hand ing Room 
through  a tube  fitted at  each end with flash tight co ve rs ; the  covers  are  so arranged that  only one 
end of the  rube  can be opened  at  a  time.

Where Clarkson's cases are used in supp ly from Magazine to  gun separat e retu rn tubes are fitted 
down which the  emp ty cases are dropped from the  gun decks. Usually the  fall o f the  cases is broken 
by fitting a can vas  sleeve which can be triced  up. In  some ships th e  retu rn tubes are  led direct into 
Handing Rooms, care being taken to keep the  opening some dista nce from the  Magazine hatch ; a 
scuttle worked by a peda l is fitted on the  gun deck and  so ar ranged tha t it remains closed when not 
actu ally  in use.

Shell must be protected from a direc t hit . b ut there  is littl e dang er of their  being ignited by flash.

VENTING ARR ANG EMENTS.
841. If a cert ain qu an tity of cordit e is hom ed in a  closed com partment, e.g., a Magazine, a  rapid 

rise of pressure resul ts, and  in consequence the  rat e of burn ing is accelerated and  the  pressure may 
become so high that  sealed cordit e cases in the  com partment will collapse, thei r contents become 
ignited and eventua lly the  whole compartment will be blown up.

Experiments and trials  in the  vent ing of Magazines have been carried out.  Valuable inform ation 
has been obta ined  from a methodica l system of reduced scale venting  trials  which have been verified 
by full scale tria ls. The aim of the  inve stiga tions  was to  discover a simple method of limiting the 
pressure reached  in Magazines by ascerta ining the  necessary vent ing are a and vent ing pressure

The main factors a ffecting the  problem are 
(>) The qu an tity of cordi te burned.

{») The pressure at which the vent operates.
(nt ) The are a of the  vent ing ape rture.

Other  factors of lesser import ano? are :—
(t) Wh eth er the  vent is into the  open air  o r into  ano ther compartm ent.

(*») The volume of unoccupied space in  the  com partmen t.
(iii)  The degree  of exposu re of the  cord ite.
(ft?) The size of the  cordit e s ticks.

Formula for Adequ ate  Venting Area.
842. Thr ven ting  pressure  has  the  most direct bearing  on the  maxim um pressure reached. The 

first requir ement for safe vent ing is a low vent ing pr essu re ; this in itself may not be enough and a 
second requ irem ent is a sufficiently large area  of vent. A deta iled  ana lysis  of the tria l d at a indica tes 
tha t an ade quate  vent ing area  is given bv :

A = 5 ^ / 3

where A is the  are a of vent in squa re feet and  W is the weight of cord ite in pounds. A venting  an  a 
of th is amo unt nn d. -r  natal  magazine o r ha nding  room condit ions will prevent the  maxim um pressure  
exceeding about 35 to 40 lbs . per  squ are inch, provided the  ven ts operate  at  abo ut 25 to 30 lbs per 
square inch Magazine str uctures app ear  capable of withsta ndin g this pressure m ome ntarily  wi thout 
serious inju ry, but the  vent s will necessar ily reduce the  efficiency of the  wa ter tight subdivision,

Conclusions from Trials.
843. The principa l lessons learnt from the  tria ls were :—

(f) Th- con tents of a Magazine should  be protected so tha t fragm ents or flash cannot 
pen etrate  to the  Magazine.

(«)  The  amount of cord ite exposed bare should be kept to  a minimum.
(iii) A stren gthened ven ting  case is required for ships not protected a s in (?).
(iv) Venting arrangemen ts should  be provided in Magazines and Hand ing Rooms of ships 

not pro tec ted  as in (*).
(v) Pro tected charges give a marked  degree of addition al safety.

(w) Venting pla tes  should  preferab ly be in single units of sufficient size to provide the  
venting  area required.  They should  be sited so that  the pressure cannot be deflected 
from them by obstacles, etc. Venting should  be through the roof of the  compartm ent 
wherever possible.

Present Arrangements.
844. The  present position of magazine  venting  is th at  since the  introduction of Cordite S.C 

(and the increased  ca rt  in its man ufac ture , inspection and  tests) the risk of spon taneous ignition to 
a point  at  which it becomes dangerous is negligible. The arrangements fitted are therefore intended 
primarily, if not enti rely ,r as precautions and safeguards  under action conditions  and  are  designed 
accordingly. The  venting" of Magazines into  Handing Roums is cunaidcied wtuitg polky . because  
with such an arrangement the  exposed cord ite in the  Hand ing Rooms will become ignited and  the
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vents  between the Migazinc arid Handing Room  now being open the pressure and flash in the 
Magazine will be actually  increased so tha t the Magazine is p ract ical ly certain  to explode . Venting 
front a Magazine must there fore  be direc t to com par tme nts above and so to the open air.

On th is hypothesis th e following is the prac tice  in operat ion :—
Capital  Ships.

845. Th e qua ntit y of expos ed cordi te in the  Main Armament Magazine in action condi tions is 
such that  if it becomes ignited the rise of pressure will be more than  the exist ing cordite  cases can 
stand unless the venting area is very large. Even with perfectly  free venting it is not oe ra in  that  
the whole Magazine will not lie blown up. The provision of large vent ing areas is dire ctly  opposed 
to the principle of prorid ing the Magazine with the  maxim um protectio n against shell bombs. 
Splinters an d flash, and it is there fore  t he  accepted policy not to vent the Magazines hut to  position 
them and provide them with the maximum arm our protection.

Hand ing Rooms are in a  d ifferent category- because there is only a limited amount of cordite in 
them at any time, and venting can be ar ranged with out prejudice to arm our p rotection. Vent plates 
are fitted in the roofs >f Ha nding Rooms and  over t o  give v entin g u p thro ugh  the bar bette .

Cruisers
846. The qua ntit y of exposed cordi te in ti-mch and 8-inch Magazines is considerab ly less than 

in a ba ttleship 's Main Armament Magazine and the  Cordite cases are relatively stronger. It has 
therefore been found possible to  a rrange for efficient venting direc t to the open air. If the- Magazine 
H.ivhe s a nd  those hatches immediately over are secured bv only two clips (i.e., one on ca .h of the 
sides next to  the binge) the hatch  will vent before the pressure becomes explosive and the  area  is 
sufficient tn  prev ent  a dange rous rise of pressure, even if all the exposed cordi te bccann ignited. 
Hatches  thus  secured are also" sufficiently tigh t aga inst  (lash from above. Similarly, the manholes 
over Handing Rooms should have only  the  clip opposite the hinge engaged.

Destroyers, etc.
847. Jn small and lightly constructed  vessels cd the dest roye r type th r Magazine st ruc ture  will 

usually disrupt and v.-nt bclort- a dangerous pressure is reached, In  the action state the hatches 
to magazines  are in .some cases  necessarily open j at othe r times water tightness is considered of 
majo r importance. Furth ermore, the Magazines are  sometimes s towed with  F ixed Q.l*. Ammunition, 
shown by trial and war experience to be r elatively safe. Thus,  in these ships no venting arrangements 
are provided and when not open for access, passage of ammunition , etc., hatches should be fully 
secured.

Summary.
848. Inst ruc tion s and requiremen ts for the venting of Magazines are now summarised in 

Handbook o j Damage Control ; these instructions apply- to  all Magazines 8-inch and  below, including 
Magazines 6 -inch and below in Royal Sovereign Class. They  do not app ly to othe r Capita l Ships. 
Th e inst ruc tion s are that cer tain  doors and  hatche s may  be required to act as vents to Magazines. 
Doors in th is category should be  partially- clipped.  Hatches below the  deck immediately above the 
deep wate rline  should l>e par tia lly  clipped and thos e higher  up should be closed but no t clipped. 
Tlie hatc hes  in question should be those in the mos t d irec t line above Magazines. In p ar tial clipping 
the two cl ips nearest ihe hinged side (but not on the hinged side) should be used.

In cer tain  modern cruisers the Main Armament  Magazines communicate direc t with  ti e turret 
structures. As there is a sufficient vent up the tu rre t structure s it is unnecessary to leave t he Magazine 
hatches in the  v enting  condition and they  should therefo re be fully c lipped and secured.

Modified locking irra nge ments  have been intro duced consisting of a  lock to secure one of the two 
clips which arc "  on ” in the ven ting  st ate  ; this  docs  n ot r eta rd  ve ntin g of the hatch itself.

TO OBTAIN THE MAXIMUM BENEFIT FROM THE VARIOUS SAFETY EEYICES 
NOW FIT TE D IN THE MAGAZINES AND HAND ING ROOMS O F H.M. SHIPS,  IT IS  ESSEN­
TIAL r il A l T il l.  QUANTITY OF CORD ITE EXPO SED BE KEPI  TO TH E ABSOLUTE 
MINIMUM.

FLOODING ARR ANGEMENTS.
849. Arrangements arc fitt ed to Magazines and Shell Rooms so t ha t each can be flooded from the 

Sea. The sys tem  is ngu lated by  a seacock and  a flooding valve, both of which must  be opened to 
adm it water to the compartment.

One or more flooding valves arc fitt ed to each Magazine and Shell Rcx»m. Where the  sjacock is 
used solely for flooding a gro up o f Magazines and Shell Rooms, one flood-valve only  is required for 
each compartm ent in th, group, and  is fitted to the flooding b ranch do se  to  th e compartme nt. If the 
handwheel working th? seacock and the handwheel working the  f looding valve can be operated  from 
the same posit ion both arc ke pt  closed until required.  Alterna tive ly, if the handwheels .ire some 
distance ap ar t the  seacock is opened before the ship  goes into  action.  Where the seacock is used for 
other purposes addit ioial valves are fi tted to isolate each grou p of flooding branches from the seacock.

Recent policy for new con struction omits  di rec t flooding t o Small Arms,  Pyrotechnic, Pom Pom, 
Sub-Calibre and  smaller magazines  ; reliance is placed solely on the spray ing arrangements referred 
to in fa r a. 853.
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Gearing for Operation of Flooding System.
850. Seacocks and Hooding valves are  worked by  rod gearing from various operating positions. 

Former  policy in construction provided these  positions :—
(») In the  Handing Room or where there was no Hand ing Room the  outside entrance  of 

the Magazine.
(m) In the  Hooding cabinet or Hooding locker in a position easy’ of access and . if possible, 

with protection .
(in) An inte rmediate position.

Typical arrangeme nts are shown in Plate 37 George V  Class) and Plate 36 (H.M.S. Newcastle}.
851. The  present policy is to lit rod gearing und er protection  whenever possible a nd the  various 

operating positions are  :—
(») In the  Hand ing Room.

{»«) Above the  Magazine and und er protection .
(»f) In a position sepa rate d f rom the  Magazine in a fore an d aft direction and in a different 

W.T.  division of the  ship.
Typical a rrangements  are  shown in Plate 36 (F iji  Class). It will be seen from the  pla te tha t, 

con tra ry to normal practice, the  Shell Rooms are flooded from the  fire main ; this is because they  
are situ ated above the  waterline  and therefore can not  be flooded from the  sea.

Cod er normal conditions the  handwheels at  the  upp er positions are pinned and the  coupling 
in the lower posit ion kep t connected and  locked to the  shaft.  In action  the uppe r position is to be 
unpinned and the  lock at  the  lower position rem oved; the  cot ter , however,  is not to  be withdrawn, 
but t he  pin provided is to  be inserted in place of the lock to prevent the  cotte r working out.  blooding 
can then  be effected from cith er position.  The uppe r rod gearing can be ins tan tly  uncoupled if this  
is found necessary through damage or oth er  causes, but unt il the  necessi ty arises  it should  remain 
in gear.

852. In some olde r sh ips instead of the  normal handwheel at the  upper position a deck plate is
fitted at which the gear rod term inates in a squared head for opera tion by a large T spanner. This 
arrangement is now obsolescent  and  is on ly reta ined  where it would he inconvenient to incorporate 
the  up-to-da te arrangements. »

The locking arrangem ents  of the  system are  designed to  guard against mistakes. Lengths  of 
shafti ng can be disconnected elsewhere by removing tape red  pins. The Hooding valves can then be 
ope rate d by an y form of pipe  wrench tha t would grip  th e lower p ar t of the rod  gear.

An automatic  air escape valve is f itted  to  the  crown of each Magazine a nd Shell Room to allow 
the air to  escape when flooding. A pipe is led from thi s valve to  a position well above the  wa terlin e. 
Where the  height of the waterline  above the  com partmen t is insufficient to operate  the  air  ■•scape 
valve a simple exhaus t pipe  is led to  the  open.

Au a da pter  is supplied for  floodi ng wh en in dry dock . It ia fit ted ex tern al ly  to  th e sea cock  and  
connected to  the  shore water  mains b y hoses ; the  valves for flooding are worked as though the  ship 
was afloat.

Suction Pumps are now fit ted generally to  Magazines and  Shell Rooms. In some older ships only 
Shell Rooms are  so fitted and Magazines, if flooded, m ust  Ik- cleared of water by means of portable  
pumps.

SPRA YING ARR ANG EMENTS.

85 3.  Arrangements are  fitted in the  Magazines of  all Capita l .Ships and Cruisers for spraying the 
amm unit ion stowage with  water  Supply  is from the  fire main service dire ctly  over  the  Magazine 
and  is indepen dent of the Flooding System.  Shell Rooms have no spray ing arrangem ents .

A screw-down valve (kicked " open  ")  is fitted  in each branch pipe  near  to  tire fire main. A second 
valve called a *’ spraying  valve ” is fi tted in the branch near t o or inside the  Magazine. Each valve 
is op era ted  by rod gear and  handwhed . A mud box is fitted in tin- branch  on the  fire main  service 
side of the spray ing valve.  Inside the  Magazine perforated  copper pipes with branches  and  sp rink lers  
are arrang ed so that  the  fron ts a nd  tops of a ll cases can lx? sprayed. A lead is also arranged to  the  
cordi te scu ttle  tor  sp raying a  charge io lire scu ttle  and for this purpose a sprinkler is  fitted on each 
side of tire bulkhead  separating Magazine a nd Handing Room.

Sprinklers m ay he detached for cleaning. A dra in hole w ith a Saveall  is fitted at the  low est  poin t 
of the  spra y pipe  between the  spray ing valve and the  sprinklers for the  purpose o f de tecting  leakage 
in lire va lw .

To provide a read y supply of water in  a  Magazine a branch is led off tlie Spraying Service above 
the  spra ying valve. It is controlled by  a screw-down valve in the  Magazine and is fitted  to  take  a hose. 
Th is arran gem ent odao provid es a test  for the  system a s far a s the spray ing valve.
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Gearing for Operation  of Spraying System.

854. Spraying  valves arc ope rate d by  rod  gearing from any  of the  following positions :—
(») An  upper posi tion, usua lly  the flooding c abinet  or locker.

{t'lj A position just outs ide the entrance to the  Magazine an d close to the valve.
(hi) In  the Magazine.

Present policy is to provide ati operating position for each spray ing valve separated fn m  the 
Magazine in a fore and aft direc tion and in a  different W.T. division of Hie ship.

Typical arrangements for existing  ships  are shown in Plate 37 (King George V  Class) and  Plait 36 
(for II.M.S. Newcastle}. Modified arrangements fitted  in more recent ships in accordance with war 
experience arc shown in Plate 36 (F iji  Class).

The valve  wheel ill the ca binet is locked by a pin ; the rod gear can he  disconnected  only  in the 
Magazine or Handing Rnc-m. When the locking pin is in place the valv e can be operated  only  by 
ttnldcklng and entering the cabinet . Magazine or Hand ing Room. In act ion  the cabine t is unlocked 
and the pin removed so that the spraying  gear can lx- operated  from any' position. The couplings in 
the Magazine and Handing Room (where f itted) allow the  valve to be opened from these positions  if 
damage to the upper position has  jamm ed the gear. This arrangement also allows personnel in the 
Magazine or  Handing Room to disconnect the upper rod gear and close the  spraying  valve should it 
have been opened front the outside by mistake or unnecessarily.

The spraying system is par tly  above arm our protection and may therefo re be p ut  ou t of action. 
In some ships rut u pper  and a  lower fire main arc fitted, the lower main being below armour.  Spraying 
canno t lx* ca rried  ou t direct from t he sea became  Magazines, as a  rule, are not sited far enough below 
the  water line to  allow of z sufficient pressure of wate r.

When in d t v dock a hose is connected from the  ship 's fire mam to a  shore main for sprayiiyj.

DRENCHING ARRANGEMENTS.
855. A drench ing system is fitted to deal with the drenching of exposed  charges in the working 

cham ber and  Handing Rosin. Drenching is supplied from the pressure, ma in in 14-inch and 15-inch 
ships which use wate r a s the pressure medium. Ships with oil as the pressure medium have  a special 
lead off the fire main.

CH. XX IV—SECTION 2.—MAGAZINE STOWAGE

MAGAZINE STOWAGE.
856. The following are the methods of stowing amm unit ion in Magazines
Cylindrical metal magazine cases  arc stacked in tiers, and  arranged so that the  strengthening 

bands  nf the  upp er cases rest on the band s of those below. Cases are stowed at  an angle of approx i­
mate ly 5° to the fleck, being inclined downwards  towards  the gangway to  facili tate the  remova l of 
charges. Horizontal  movement is preven ted by " waved bat tens " which are secured above each 
second tier  o f cases. These ba tte ns  a re meta l strips and  fit between the strengthening band s of the  
adjacent tiers  of  cases. Plate 38  shows s towage in tie rs in 14-inch Magazines of King George V Class.

Q.F. stowage may  b* arranged in nests consis ting of cylindrical con tain ers known as ' bo ttle  
racks " which are buil t into a specia lly cons tructed fixed framework. (Plate 39). No ba ttens are 
required witli hottie rack  stowage as a special clip is fitte d which presses against the base of the 
cartridge case an d reta ins it in th e rack ; the clip is easily moved b y special tools when ex trac ting  the 
cartr idge or round from the contain er. An improved design of spring -loade d reta ining clip is now- 
being fitted.

Where free access to all rac ks is not possible, “ rolling stowage ’* ma y be fitted . This lorm  of 
stowage cons ists o f bot tle racks bu ilt  in a  frame m oun ted  on rollers and  f itte d with a s teadying  roller 
at  the to p ; th e frames occupy' approximately half the gangway space. When the rounds  have  been 
removed from the frames and from the fixed bott le rack s not blocked by th e frames, the empty frames 
may be  moved to give access to the remaining bottle  racks.

857. Wi th bulk  stowage, i.c., ammunition in cases  an d boxes, vert ical  wooden b att ens are fitted 
at  t he front , side an d rea r to preven t movement. The front, and  side batt ens are portable but  th e rear  
ones are fixed. The tops  of the  batt ens are secured bv keep-pins, sp ring clips  or oth er approved means. 
Plate 38.

With cas es and boxes which r emain stowed while the ammunition is withdrawn, e.g., Car tridges, 
B.L . and  some Q.F. ammunition, portable  ba ttens are fitte d at  the junc tion  of t he cases so that the 
lids m ay be read ily  accessible.

For other stowage ti e front  ba tte ns  arc fitted  at  the middle of each tier of boxes so that only 
one tie r or row of boxes ls freed a t a time. When th is method is applied to high stowages of small 
Ixixes it has th e disadvantage that  in heavy' wea ther the portable ba tte ns  may require shor ing in 
place, and when removed may expose a  dangerously high tier  ; in these  circumstances an arrangement
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of fixed vertical front battens and  port able horizonta l battens arc  provided. These vertical battens 
(made of channel or T-bar) divide  the  stowage into  bays, two boxes in width . The remova l of a 
ho rizo nt al  batten frees two or four boxes according to  th e de pth  of th e stowage.

i
'fh e Stowage fitted in any magazine is not to be alte red  without special author ity .

SHELL ROOM STOWAGE.

858. General ly, shell arc  stowed horizontally in bins.
The driving bands of shell are  normally pro tec ted  by rope grommets. These are  removed just 

boforv llie shell i« p a sv d  up Io th e  gun. With  the  excep tion of ships fitt ed with Endless Chain hoists. 
Carriers , Shell. Han d, Steel are  used in the  place of nope grommets on shell for some mark s of Q.F. 
4.7-inch guns.

A special form of stowage  known as  " sliding shell stowage." was fitted in the  5.25-inch and ,6-inch 
Shell Rooms of some recent cruisers and in this shel l are stowed verti cally  in trays in three  tiers. The 
middle tray  is unloaded first and  when cleared the  uppe r tra y is low ere d; finally the  lower tray is 
raised to provide easier handl ing of the  shell. Sea experience has  exposed cer tain  di sadvan tages in 
this  type  of stowage and  it has  been abandoned in the late st cons truct ion in favour of the  normal

| “ bin  sto wag e.

CH. XXIV—SECTION 3.—VENTILATING
MAGAZINES.

859. Arrangements are  provided for renewing the  air  in Magazines and the  regulations for 
ven tila ting  are set out in N.M. & E.R.

The  usual arrangement is a Supp ly trunk (lifted  with an  electric  fan) and  an Exh aust tr unk .
Formerly, cooling arrangem ents  were also fitted in Magazines of Capi tal Ships and  Cruisers. Since 
the  introduction of the  modem prop ellan t it  has  become unnecessary to cool charges excep t those 
in a " hot ” Magazine (i.e.. a Magazine a djacen t to  a hot com par tme nt such as a mach inery  space).

Bare charges of Cordi te S.C. have a  tendency  to  give off toxic fumes which are increased by 
hum idity and heat and may  cause rapid  exha ustion of personnel und er extreme tropical conditions. 
To pro tect  personnel from these effects mod em Capi tal Ships arc  fitted with an Air Conditioning 
Pla nt to  supply  a ir which is parti ally  dried  an d cooled to  th e Magazine.

860. The Air Conditioning Plant, tre ats  air drawn (1) from the  open,  or (2) from the Magazine 
itself, i.e., when the  plant is operated ou "close d circuit.”  Plate 40 shows typical ven tilat ing 
arrangements.

Static Dehumidifiers .......................... .....  "
86 1.  S ta ti c  de hu mid if ie rs . Type  “ B "  (Pa tte rn No. Boo) are  to  be installed as necessary to 

reduce t he  humidity  in the magazines and  thereby assis t in main taining the  con tents in a dry  sta te.  
Dehumidifiers should be insta lled on a scale of one per 600 cubic feet of magazine space.

In order to  achieve maxim um efficiency from the dehumid ifiers, it is desirable  tha t hatches to 
magazines  should be dropped whilst inspections are in progress. Loose water on the  deck  or in buckets, 
derived from the periodic tes ts of spraying o r flooding or  from any  other source, should be removed 
completely. Dehumidifica tion is best accomplished by preventin g ingress of water or moist air and 
not by frequent react ivation of units.

Each  dehumidifier  is fitted with  a sighting por t, the  space und er which is filled with indic ator  
gel. This gel is normal ly blue when dry, but turns pink when satura ted  with moisture. The routine 
for reactivating saturated dehumid ifiers is laid down in N.M .E.R ., Art icle 170, clause  (6).

To react ivate , the dehumidifiers are placed in an arm atu re baking oven or  the  like for two hours 
at 250" F. Galley ovens must not be used.

(G. fllSJi(64. -Ame ndment No. 22.)

f
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WEATHER DECK MAGAZINES AND i.ockers

865. The se types  ol stowage may be grouped as follows :•—
(1} Exper imental explosives magazines,
(2) Ready-use magazines.
(3) Ready-use kickers and  racks.
(4) Miscellaneous explosives lockers.
(5) Weather deck magazines.

EXPERIMENTAL EXPLOSIVES MAGAZINES.
866. The se magazines are  f itted  exclusively in aircraft carrie rs for the stowage of var ious explosive 

airc raft  stor es which, unti l the ir characteristics  hav e been determin ed by experience at  sea, ar e not 
classified as  belonging to any par ticu lar Explosive Group.

READY-USE MAGAZINES.
867. As a rule, ready-us, magazines arc com partments fitted  for the -.towage of ammunition (or 

mult i-bar relled guns ; they are  usually fitted  with protective  p lating.  On bulkheads exposed to the 
direct ray s of the sun they are  lagged internally  w ith 2-incli thick asbestos.  Vent plates a re fitted  in 
suitable bulkheads and arc provided with a special rubber joint which combines watertightness with 
ease of venting. Flooding arran gem ents (and sometimes spraying  arrangements) are pro vded , supply 
being from the ship 's fire main service.

The  objects  of the ready-use  magazine ar e to provide a rapid and continuous supply lo ready-use 
lockcrx^f td to economise in the num ber of personne l required for amm unit ion supply.

The compart m or  s Stow as  much ammun ition  as is considered ade quate  for an  action,  and  they 
should he replenished from the betwecn-deck magazines during a lull.

READY-USE AMMUNITION I.OCKERS AND RACKS.
868. Stee l lock.r.- and rac ks are fitted  to provide stowage at gun positions (other  than  tur rets or 

between deck mountings) for a ready-use sup ply  of ammunition. The lockers are flashlight and 
wate rtigh t and  are  designed to  stow unboxed ammun ition , i.e., Fix ed rounds , Q.F.  Cartridges and 
Cartr idges , B.I.. in Clarkson's cases. Lockers or rack s for ammunition in cases o r boxes may still be 
found, but they are lxing  rep laced by those mentioned above.

Ready Use Lockers for close range arm ament usually stow linked  or belted ammunition or 
magazine  drums.

It  was formerly the general prac tice to stow shell in racks  a t th e gun positions  with the result 
that , especially in smaller vessels, shell were exposed to the weather.  Fuzes were thu s rendered 
unserv iceable and  in Arctic conditions  shell were frozen in thei r rack s and were useless as a ready 
use supply . Wate rtight  lockers now replace shell racks for 4.7-incK shell and below, in destroyers  
and  smaller vessels.

The lockers now ti lted ar c usually of j-inch plating. Trial and exper ience  h ave establ ished tha t 
these lockers will ve rt before the contents explode . Light type lockers have no protective  value 
against shell fire or air a ttack  an d they are enclosed within  the  pr otec tive  screen  of flic gun wherever 
pract icable.

MISCELLANEOUS EXPLOSIVE LOCKERS.
809. Lockers  are  provided for expl<>si\-,s which,  on account of the ir Group • I ISSXfication, arc  not 

to be stowed below the weath er deck or with oth er  explosives. They are usually of light plating 
and waterti ght  and in cer tain  instances are fitted  with flooding arrangem ents .

Typ ical examples arc :—
Tar get  Smoke Shell.
Smoke Floats.
Smoke Grenades, 
liom bs,  Incendiary.
Bombs, Practice. Smoke.
Roc kets ** U.”

WEATHER DECK MAGAZINES.
870. We ather Deck Magazines are fitted for the stowage of explosives  and  pyrotechnic  stores 

which, according to the Regula tions,  mus t not  be stowed between decks.

871-874,
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TARGET AMMUNITION

FALLING TARGET SHELL
875. This  is a d ose  r ang e anti-aircr aft target.
Externally , the shell resemble normal service base ejection st ar  shell. They are in supply for 

12-pdr., 4-inch , Marks V an d XVI.  4.5-inch an d 5.25-inch guns.
They can lx? used both as a visual and a Radar  targ et in calib res 4-inch to 5.25-inch. The 

Tracer should be visible in brig ht sunshine. The Rad ar target is provided  by the Reflec tor unit.  
Tire 12-pdr. can,  however.  Ik used as a visual targe t only.

4-inch, 4.5-inch and 5.25-inch.
876. These shell are fit ted  with a time fuze No. 401, below which are a 1-oz. (G.12 gunpowder) 

burster and a reflector  u nit. The reflector unit consists oi three  dipole  steel tube s filled, hall with 
t-acer composition and half wi th lead to increase the rat e of fall. The tube s a rc linked in series b y a 
flexible wire to a central  column ; the column head has a copper disc obturato r at  it s top  end to 
assist ejection.

* 877. The fuze initia tes the  burs ter. The resu lting  explosion ignites the tracer composi tion in the
reflector unit and blows off the base of the shell. The reflector unit is ejected and the tracer  com­
position burns while it is falling

The normal burning time is 65 seconds.

M 12-pdr.
878. I his shell has  a fuze No. 198, a  2 dr. (G.12 gunpowder) burste r, and a long ste el sta r case 

tilled with sta r composition.
879. The fuze initi ates  the burster. The resul ting explosion igni tes the sta r composition and 

Hows off the base of  the shell. The burning s ta r is ejected.

BACK FIRING TARG ET SHELL

880. This n. w type  of un rotat ed  shell is inte nde d foi practice firings with  rada r insta llatio ns 
and to a limited degree simulates a dive bombing attack  ; it gives  radar indication which can be  
recorded on the installation

The shell are in calibres 4-inch. 4.5-inch and 5.25-inch and can  be identified by the  marking, 
viz. : black  body.  a yellow zig-zag band broken with the  lette rs B .F .; and the word " EI.ARE ” 
s-cncilled in white.

Specia l reduced charges only must be used  with  these projec tiles. The car tridges  can be dis- 
t nguished by the mouth of the case bs-ing closed  with a leatherb oard cup and the base stencilled 
E.F ., T.G.T.

881. The shell consists of a cylinder fitted  with an ada pte r on to which screws, a t one end, a 
removable-flat ended head, an d a t the o the r end, a fabrica ted tail. The overall length is approxim ately  
Jive feet. On the tail drum, four  small loading stop s are fitted  to tak e up against the sho t seating of 
the gun chamber.

The she ll, whose time fuze No. 390C is f itted  in the  adapte r under the head , lias a powder burs ter,  
a cordit e ejection  charge in a  celluloid contain er, and  a pressu re pla te (floating piston). Below this 
the targ et flare (which contains the rocket) is conta ined in split suppor ts, the  rocket ta il tube  being 
forward of  the flare. Fixed  t o  the rocket tail is a  wire mesh radar aer ial secured to three arms which 
when fret  from the split sup por ts are actuated  by  three springs the reb y spread ing the wire mesh.

882. (I) Before the project ile is loaded into  th e gun, the se t screw in the. head is to be  slacked back 
sufficiently to  allow th e head to be unscrewed a nd  removed, the fuze is to be se t and the head screwed 
back in place, par ticu lar car e being taken that the set screw is screwed  hard home.

(2) The vent screw, to which a label is at tac hed,  must  next be  removed from the head. The 
h;a d of  thi s screw is sufficiently proud  of the main diameter to preclude final loading, an d its removal 
fc also necessary to ensure  correct functioning  of the fuze by allowing the escape of the  gases from 
the burning of the  fuze powder time rings.

(3) The projec tile must  be handled and  loaded carefully into  the  cham ber and  pushed home 
with the appropriate rammer until the stops on the tail engage the shot sea ting; no  undue force 
should be applied.

The fuze setting and ang le of eleva tion for a par ticular prac tice  will be dete rmined  by the 
app ropriat e traj ecto ry charts.
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883. The functioning <f the fuze magazine ignites t he  powder  bu rste r and  cordite ejection charge, 
and in turn the rocke t tail, cord ite and target flare are ignited.

The targe t flare is ejected un de r action of the pressure plat e ; the splat suppo rts, driven to  the 
rear , shear the thread s securing the  fabricated tail which falb  away, as do the split supports.

The burning target flare speeds towards the  firing ship, the radar aer ial being extended under 
action of the  springs.

ROCKET GLIDER TARGET

884. The target is a  model glide r with a wing span  of 45 inches, and is used on a shore Tange. 
It was originally  designed for firing prac tice with Thom pson sub-machine guns.

885. The equipment consists of (I) A Model glide r with a rocke t motor, and (2) a >pecial 
launching cat apu lt.

The fuselage, wings, tailplane a nd fins of the  glider are covered by a st rong outer skin of special 
mater ia l; its tailp lane mounting is hinged so that it can  be adjuste d for trim. The rocket motor, 
fitted  in the unde rside of the fuselage, consists of a rocket tube , adapter and  striker  sub-assembly  
venturi, percussion cap and a cordite  charge.

The ca tapu lt performs the following action :—
(1) The rocke t motor  is init iated by its  fi ring mechanism.
(2) Imp etus from the  elastic  cords launches- the glider. Once launched , the means of 

sustaine d prepubion is provided by the rocket motor.

BRITISH 2-INCH ROCKET, TARGET
886. This  rocke t provides a moving target whose speed  is from 250 to  400 knots. The range is 

approxim ately  5,000 yards. The mea ns of launching -the rocket a re :—
(1) On board ship.—From, a Modified pro jector, which has  a hea vy wooden cross as  a  base.
(2) On shore.—Trom an Unmodified pro jector, which is secured by pressing the feet and 

spa de  into  the ground.

The Target Handbook should be referred  to for general instructions, main tenance and detai l.
887. A round consbts of  the fallowing m ain par ts Propelling unit.  Tar get  Head  a nd Pi m (4). 

The order of assembly is :—
(1) Fin s to Propelling Unit.
(2) Tar get  Head to Propelling Unit .

Dismantling is done in the reverse order.
TIIE PRO PEL LIN G UNIT is a shortened 2-inch Rocket U. The tub e is 2J-inchcs in diame ter 

and  20|- inch es in length.
THE TAR GET HEAD is a  bod y tube  with a weight and a ballistic cap atta ched to the forward 

end and a socke t containing the de ton ato r and the ign iter  a t the rea r end. Two candles, each with a 
priming composition are contained iti the body. There are  four ven t holes in  the casing for each cuidle 
and for protectio n the holts arc covered by  lassolastic s trip s.

888. After launching, the pressure  of gas developed hy the cord ite in the  rocket operate s a 
reversible diap hragm and  striker, and the det ona tor  b  exploded. This  ignit es priming compositions 
and  in turn  the candles arc ignited (A burs ter ensures the sa tisfactory ignition of the forward pr iming 
composition.) The candles bunt simu ltaneously,  the lasso lastic str ips  are  burnt off and  t he gases and 
flames escape through  the vent holes. The flaming rock et travels at  a high  velocity to the end of its  run.

ROCKET TARGET, PRACTICE, 1 lb. See Para. 689.
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SCHEDULE Ob IMPLEMENTS AND KEYS 

SHE ET 1

Key No. 89 ...  ..............................................................
Key No. 121, Mark I N ........................................................................
Key No. 69, Mark II .........................................................................
Key N o-115, Mark I I I .......................... ..........................
Key No. 153. Mark I I ....................................  ..........................
Key No. 52 .............................................................
Key No.  105 .............
Key No. 68 .....................................................................................
Key No. 128 ..................................................

SHE ET 2

King, inserting and removing lid, 5.25-in., Mark  I ..........................
Tool, rec tifying mouths of Cartridge Cases, Q.F. 5.25-inch. Mark 1 
Tool, opening tangs of cartridge cases, Q.F. 5.25-inch No. 2. Mark I

Key, cases, powder, rectangular, No. 3, Mark II ..........................
Key, cases, powder, cylindrical, No. 3, Mark UN ..........................

Key, case, magazine, No. 1 .............................................................
Key. case, magazine,  No. 2. Mark III  ...............
Key, case, magazine. No. 3  .............................................................
Dr ift , 5.25-inch, Mark  ...........................................................................

Indf* No.

1
2

3
4
5
6
7
8 
y

1(1
11
12
13
14
15
16 
17 
IS
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A.K. D e v ic e ..........................
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Pr op el lant s
.. Pro pella .nts in Q.F . Cartridge-; 

Oc riikon Box es ...............
„ Ocr iik on  Shell
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Am munition Su pp ly

Ho rizon tal  ...........................
Ov erh ead  r ads ...  ...............
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Ready -use Locke rs and  Ra :kn ...
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Small Ships ...........................
Vertical ...  .. ...............
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............................. J Mfoi 1, lA a n d  II
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A.S.A. Boxes

CS IM  ................
H3
1124 ................
H3S  ................

L Mki. 1 an d I I .. .

B

Bac kfir ing ta rg e t She ll
Ball, Ca rtri dge, S A ........................................
Ballis tic C aps. ......................................
Ball tslito, Ca rtr idge , S A. 0.30 3 inch , H.IZ 
Ban ds, Lif ting B .l - 6 inch  Projactilfia
Baratol .. . .. . . ..............
Base Ad apters  ................
Base Pe rcussio n fuzes  (s «  «Ao Fuzes) 
Bla nk Cartridges, B. l...........................

Marking on
P a c k in g ..................................................

Bla nk  Cartr idges. Q. F.
Mark ings  on  .....................................
P a c k in g ................

Bla nk  Ca rtridge s, Q.F .
Pac king

Blan k C art ridges . Q-F .

to Ikj Made u p o n board

240

Bla nk  Ca rtridge s. S.A.
B l a s t ............................
Bo at ’s magaz ine;

4.7- iiict.  4-inch, 3-tn<h 20
cw t........................ " ...

4-inch Marks V - V ,  XV. 
XVI and XV I* reduced. 
Mark  11...

3.7- in ct  Ho wi tze r 
12 pdr. I2 cw t.
6-pdr.,  3-pdr.......................

Pa nt
Bomb(s).  Aircraft , Co mp onents

De ton ato r-B urste r . 720
De ton ato rs for 11. E. bomb s 4 . . . 728
Fuz es for H .E . bombs .J.  4.4 . 722
In itiati on  of .. . . 721
Mark ing s. . . 740
No&c P isto ls ............... . 725
Pisto l* .. ......................... .4 4 723
Rc cutet iou s .. . ... .. . .. . . 72o
Sa ic tv  a rra ngem ents. Fuz es an d Pistols . 726
Ta il pis tol s ................ . 724
Tails ................ 730

Bon ibfa ), Aircraft . Drill • •• . 739
llomb (s) , Air craft, H. E

Au ti-P emonn el ... .. . . 7:46
A.S ....................................... *44 , 735
G.P . ... . 7X1
M.C....................................... ...4 ... 734
S.A .P. an d A .P ., .. . .. . . 732

Bonibfs).  Aircraf t Incend iar y ............... . 737
.. .. P ra c ti ce .. . .. . ... . . 73S

Bo mb B.L. H. E « inch  M or ta r 10 lb. . Mark  1 . 6*59
10 lb. Un derwate r No . 1 Mark  1. w ith  gas

chock ................ . 655
Bornl xirdm ent C ar lndg ta , Q. F. .4 * . 172

„  Charges, B .l - .. . . . 134
fuzes. Use of Tune,  Mechanic ; 1

fuzes ............... . 433
Bot tl e Ra ck  S towage .. . I>> . . 856
Bo xc lot h w r a p p e r s .............. . . ..  •.< . 112
Box es, Am mu nit ion  ... . 779

.. A S A .............................. .. . .. . . 784

.. Ca rtr idg e ................ . 774

.. Fire works .............. . 699
Br iti sh  2 -inch Ro ck et  T ar ge t 886

c
MX?

Ca p Com pos itions 4.4 . . 62
Carba rn ite .. . ................ .. . ... . . 21
Ca rdbo ard Pr otec tin g T ab es ................• . . 140
Ca rri er Ha nd -up ................ .. .  ♦.. . 825
Carrie rs, Am munition ••• . 826
Carrie rs. She ll ................ ............... . 828
Car tri dg e Boxes

C.» , Maris H ................ . 775
C.I 85

Cnr tardges,  A irc raf t, C at ap ul t
Method  of a ssem b li n g ...............

Ca rtr idges. B.L. ............................
Fr ac tio na l Cl iarges ......................
Du ll. B. L........................................

Ca rtr idg es for  Holman Projec tor, Mk. I ll  
Ca rtr idg es,  S.A. (Am erica n! for  rifles, machine guns

etc . ...............  ...
..  .. (Br itish ) fo r rifles, ma chine  guns.

etc . . . .  .. . >>.
Marking an d mean s o f identi fica tion 
M a t c h i n g  .............................................

Ca rtr idges. S.A. .........................................
Aiming. Rifle . Finch. El ec tric, Mk. II 

,. „ .. Percu ssion. Mk.  I ll
Ar mo ur- Pierc ing  (A .P.)............................
Bal l ...................................................
Bl ank .....................................................
Dril l .............. : .. . •>.
D u m m y ........................... ..........................
Incen dia ry .........................................
Observin g .........................................
Pro of  ...............  .. . .. .
Fo r Re volve rs a nd  Pi sto ls
Rim fire 0.22-incl) ... .. . .. .
Rifle Grenad e. 0 303 inc h Ba lUstile . II.  Mark 
Rifle G ren ade. 0.303-incli Co rdi te II. Mk. II
S.A .P............................................................
S.A .P.  T rac er  .. . .. . ...
Trace r .....................................................

. 539
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Cartr idge,  S.A.- coni.
20 m.m. Hispano (sr# also Hiapano)

„ Ocrlikon (American)
„  .. (British) («« also Ocrlikon I

Cartridges, Signal, l-inch and lj- in rh  
l-inc h Red. Mk. XIV I

Cases. Car tridge  (Clarkson's)
Cases. Cartr idge. Q.F. ...............
Cases. Powder,  C yl in dr ic al ...............

C.E ..............................................
C.F.................................................
M. .......................................
Stowage of ..........................

Cases. Powder, Metal n r Tin-Lined 
Whole Case. C.118 and C.122 ..
Half Case, C 119 and C.123 ...
Quarte r Case, C.121 and C 124

Cases. Powder. Rectangular
K.H................................................
§4. ::: ::: :::
R.N ................................................
T. W. S. R  and C .............

C.E. (Composition Exploding)
Chain (E .C ) Hoi sts
Charge  Weights .............

Nom in al .........................
Ad jus ted .. . .............
Fixed .............
Reduced .............

Charges for B .L. guns
B o m ban lm eu t.............
Full .........................
Ignitcrless
Reduced .............
Special Gunner)' Schoo!
Star She ll ..............
Super Charge 

Clearing Charges
Ocr lik on .........................

( lips. Cartridges. Q.F.
Combustion .. . " .............
Composition. Exploding (C-E.| .. . ... 66
Concen trated  Igni ters ........................... 122
Contents Labels for Ammunition Boxes and Cart­

ridge Boxes ..................................................809
Copal varnish .. . ......................... 72.289
Cordite, Main f eatures ............... •............... 18

1-ot, Definition of ... ......................... 20
Sizes .. . .. . ... .. . ... ... 19
Fl&shkss and Non-blinding ........................... 30

Definibun of a  Fkishlcss c h arg e ............... 31
A.S.N.................................   37
H.S .C/K- /T.    38
N. T y p e ..........................    35
H .N ./ P . ...................................  ...  35
Full i-lash ..................................................  21

M.C. an d M.C.T...............................................  27
M.D. and  M.D.T............................................. 26
S.C..................................................................... 21
S.C./T................................................................  23
S.S.C.................................................................. 22
S.U....................................................................  24
W. . . . . . . . . . . . . . . . .  28
W J t f 29

C.P. Shell .................................................................. 288
C.P.B.C. Shell ...................................................... 287
C.P.C. Shell .. 4  286
Containers ......................................  ...  142

Ammunition ..........................................................804
Cart ridge  ......................................................805
For Cartr idges , B.I.. for6-tnch, Mk X II I guns 142

Coston Line-Throwing Guns .............................714
Cream Serge for Cartr idge bags .. . 120

Para.

577
573
56)
«75
U7ti
143
153
7ft)
751
757
751
8ft?
783
783
783
783
760 
767 
767
761 
761 
769
66

825

Drill Bombs, Aircraft 
Cartridges, B .L ....

Q .F ... .
S.A. ...

Fuzes
Shell ...............
Tillin'. ..............

Driving Bands ..;
.. Double

Dummy Cartridges, S.A.
Sh el l...............
Tubes

Drv Dock. Flooding arrangemen ts in 
.. Spray ini; arrangeme nts in
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308 
525 
454
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. 267
270 

. 526
309
220 
852 
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E.C. Hoists  .. . ................ • •• ... . 825
Embarkat ion  of Anuuu iution .. . .. . 815
Endless Whip ............... «•« ••• ...  825

.. Wire H oi st s............... ... .. 825
866Exp erim enta l Explos ives Magazines 

Exp lode r System in Projecti le.. . • •4 ITO
106 explosive ,. ........................... 11.260
107 Explosion ....................................... ... 2...
IDS Blas t effects ......................... ... 12'* 109 Danger zone ................ .. . .. 12.. . .. .
129 Definition of ........................... ... 2• 44
134 Fra gment  zone .. . ••• 12...
130 Explosives, Classification of Service ... 4
116 .. Containers for .. 10• •• 1 1 o
131 Definition of  Sendee .. . 1... .. .
139 Init iati on .. . ... »•« ...  11
132 Stabil itv  and  Ueesumr properties .. . 9
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.. . 182
at* 572
.. . 166 F

Falling  Target  Shell ... . 875
Felt Wads .............................................................. 158
Fireworks' Boxes .. . .. . ... ... .. . 699

Boat's  Magazine ...........................................703
Gig’s Magazine ..  703
Night Signal Box ..........................  ... 701
Sea Boat  Box ...................................................... 702
Steam Boat  Box .. . ... .. . .. . 704

Fixed  Charge Weight  ....................................... 108
Flame, Float, Delay. Mk I ..........................  . (479
Flare. S ig n a l...............   677
Plcuhlctsc and Non-Blindin g Propellant . 30
Flashless Charge. Definition of .. .   31

.. „  for Q.F.  Cart ridges ... .. . 155
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’ Dennatin e ............................
Detents
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Fuze(s). Shel l...................................... ... 335

Blinde  , . .. . .. . . . .  *4» 175
Care of .. . ......................... ... 489
Detonating ........................... .. . 337
Detonators f o r ........................... .. . ... 467
Dynamical factors available for arming and

functioning ............................ ... 340
Fumy  t hrough muzzle covers ... ... 478
Failures  and accidents with ••• »•« 475
Ignlferous ......................... . ... 337
Ki t Plas ters 482
Markings on ... 339
Meta l covers  .......................... • • •  444 481
l’nsmatura s in .. . ... 475
Safe ty arrangem ents Objects of . . .  4.4 338
Shell supp lied fuzed ............. -f .. 48»
Shell supplied  plugged 444 484
Ta hir and «lv»IV'iwwl with 491
P ercussion, D.A........................ 444 . . . 345

Dri ll ...................................... 4.4  .44 454





135

Markings on—fo nt.
Fuz es .........................
Han d Grenades
I g n i te r s .........................
Lids o l Q.F . Ca rtr idg es 
Pack ages . Am mu nit ion
P rim ers................
Pro jectiles
O.F. C artridges ...
Q. F.  Bla nk  C art rid ges 
Tub es. V.S.

M.C. Aircraft . Bomb s
Mechanised Co nveyor 

.. H an d- up ...
M er tu re  F ul m in at e ...
Metal Covers for fuzes
Mil ler's  f la jw ................
Mill s'B om b ...
Minera l J e l ly ................
Motor Bollard
Muzzle Cover*. In st ru ct io ns  fot bri ng throug h

Para.
.. . 339 
<534.«« 
...  122 
.. . 188 
...  792 
...  228 
.. . 310 
.. . 18*5 
.. . 246
...  221 
.. . 734 
...  825 
...  825 
...  58
.. . 181 
...  825 
...  830
... 18 
.. . 825 
...  478-9

N

N.C.T. Propellant
N .H . Propel lan t
Nigh t Signal Box
Nitrocellu lose  Powders
Ni tro gly cerine................
Nom inal  W eight Ch arge
Nose Pistols ..
Non .remova ble  Ig ni te r Covers

0
Observing . C ar tri dg e S .A .................................
Ocriikon Am mu nit ion  {sre al to Ca rtr idges. S.A.)

American  ...  ..........................
Clearing Charges ............................
Drill. Mks. I  an d II  ............................
H.E. SheU ........................................
H .E ./ I.  Shell ........................................
H.E JI /T  Shell ..........................
ll .E ./T  Shell ........................................
Mark ings  on an d  m eans  of iden tif ica tio n
Piac tic c proje cti les  ............................
Prac tic e T ra ce r P rojectile*
SJLP ./HJB./I Shel l ............................
T> 7*»of ....................................... .

40
41 

701
39
85

106
725
126

. 527 

. 560
573
572
570
368 

.. 565

.. 566 

.. 560 

. 562

.. 563
564 

.. 567 
562(a)

V.A.C. [m  alt o  A pp ar atus  A.I). Ty pe  D) 
Package s. Ammu uit ion

Am munition Box es ...............
Boxe s A.S.A...................................
Cartridge Bo xe s..........................
Case. Po wd er . Cyl indr ical

„ Me tal or  Tin Lined
„  Rec tang ular

Labels for  ...........................
Marking .. . ...  .. . ...
Tr ansport Pa ck ag es  ...............

P.F ..T .N..................................................
Pento lile
Percuss ion Fuzea (*«  alto I-uz.'S) .. .
It er at es  .. ...  ...............
Pic ric Acid (« r Ly dd ite ) ...............
Pic ric Powder ...........................
Pie icing  Shell («f* ITojectiles)
Pistol. Aircraft , B om b ...............

.. Revolve r No . I Cartridge , S.A

.. .. No.  2  ..

.. 0.45 5-in ch ..
Plat e Igniter .. . .. ...............
Portfi res

60S
745
770
784
774
750
783
760
806
792
801
SO
SO

345
72
72
68

281
723
532
536
537 
122 
692

Para.
Proje cti les  ..............  ................ • 2W

Bac kfir ing Targe t Sh ell  • 880
Ballis tic Caps ...  .......................... 272
Base  Ad ap ter s ........................... •• 279
Chemica l S hel l .. . .. .. . 303
Colouring o f .....................................................313
Design, Fa ctu m influ enc ing  ... .. . 250
Dril l Shell .....................................................307
Drivin g B a n d * .......................  — 267
Dou ble  D riv ing B an ds  ...  ...  - •  270
Ex plo de r sys tem  in Shell  filled wi th  high  ex­

plos ive.........................................
Fa lling  T arg et Sh el l
Fuzing She ll. In st ru ct io ns  f o r .........................
H .E . shel l ................

Fille d T.N.T.— Po ured  .
.. T.N .T.  Blo ck fill ing 
.. T .N .T /B .W .X
.. Sh rll ile  .............. ................
„  Lyd di te  ............................
.. R.D.X.i'B.VV.X...................................
„ R .D .X ./T .N .T .....................................

"  K ' a nd  "  A .K "  devi ces
M arking s.. ..................................................  .
No me nclatu re for  describ ing  shape of  pro je:  

tile head  ...
Service no menclature ..........................

Paper Shot .. . . ...
Pe ne tra tiv e Caps .. . ............................
Piercin g Shell .. . .. . .. . .. . -»

A.P .C................................................................
C.P. .. . ........................................
C.P.C. ...  ........................................
CP.B .C ............................................................
S.A .P................................................................
S.A .P.C .............................................................

Practice Projectiles ..............
Pro of  Pr ojec tiles  or  S ho t ............................
Shel l su pp lied fuzed  ...  ...  .. .

...  .. pluggori ............................
Sh rap nel Shel l .. . .. . ...............
Smoke  Sl icll, B E „ with  a  Tim e F u/ e 
Smoke  Shell wi th  a  D.A.  Fuze
Sta r Shel l ................

„  .. 2- pd l.. .
Ta rge t Sh ip P racti ce 
Ta rget  Sruoke Shell 
Vnfnz ing  Shell ...

Pr op el lants ...............
Flash lcs*  an d Non-b linding
Ful l Fla sh ................
In iti at ion of  ................
American

IT otec tin g t ub es  ................
Pr ot ec tiv e Doom foi Magazines  
Pu m p Suc tions
Py ro tech nic Compos itions ...
Py rotechnics

Ca rtr idg e. Signal.  I as id 11-mch 
Firew ork s' Boxe s ... • ...
Flame. Fl oa t. Delay , Mk. I

. . f l a r e ,  Signal . - —
In iti ator s for
Pro jec tile s, lU un uo at iag.  Nos.  I an d 2 
Ro cket.  Fla re.  2-inch .. .
Ro cket,  Ill um inat ing.  9  lbs . (Snowflake) 
Rocke t. 1 lb. Ma gne sium  S tar

,, Signal,  I lb. Rod. Green
.. ,. „  S e rv ic e ................

Ta rget.  Prac tic e. 1 lb.

Q.F . Cartridges ...............
Anier ita n prop el lant s for 
Bla nk ..........................

259
875
485
289

262(a)
. 263

284
265
265 

. 286
266 

. 273 

. 310

254
257 

306 a
271
281
282
288
286
287
285
284
304
306
484
484
300
298
299a

291
296
305
302
488

15 
30 
21 
11 
39 

141 
838 
852 

95 
67o 
6S7

. 675

.. . 699 

. 679

.. . 677 

.. . 691 
550.  653 
.. . 6SS 
.. . 603 
.. . 681 
.. . 674

, 671
689

- , . . 6 8 5

Powd er Burning Fuz es (z « oho  Tim e C ombus tion „  " to  be  made n p  on  Ixiand "  ... ...
Fuzes) ........................................ ...  ... B o m h a id m e n t.............. .. .

Prac tice. Airc raft,  Bom bs ............... .. . ... 738 Cha rges lor  ......................................... ...
Lockers for  ............................ .. . S69 Clea ring Cha rges ............................ ...

Pr ac tic e P ro je c ti le s ........................... .. . .. . 304 Dri ll .................................................. :. .. .
Prim ers,  Q.F . C ar tridges ............... 223 Fixed Am mu nit ion  .. . ...  ... .. .

E le c tr ic ........................................ • •• 22: FlashlcM  Chaigca ...  ................ ...
Percussion  ................ .. . .. . 225 Ij d s  ..................................................... .. .
Electric  an d Percussion ... 227 Markin gs on  l ids ......................................... .. .
Markin gs ........................................ .. . -•» 228 Mark ing* s tampe d on  cases —

Projec tile . I Hum ilia ting . No. 1 650 Ma rkings  stencill ed on  have o f ca ses ... ...
.. .. No- 2 ............... 653 Reduc ed ......................................... .. .

.. . 150

.. . 39
237 . 240 

238 
172
154 
182 
3(18 
152
155 
159 
188 
186 
187 
169

•' Grena de . S ignal. No. 65 
' Fl am , Ide nti fication

685  ” 
688"



-

136

Para,
Q.F. Cartridges—tmif.

Safe ty Clips ............. 166
Separate ...................................... 151
Special Gunnery School Chaigea 181
Sta r Shelf .............. ... 171
Tinfoil in .......................... 157

Quick M a tc h ...................................... 693

R

R.D .X................................................... 79
R.D.X./BAV.X..................................... - .. . ' .. . 2<trt
R.P .X./T .N.T......................... 266(a)
Ready Use Lockets and Racks ... 868

,. ., Magazines 8 6 /
Reduced Charge firings ... ... 109
Reduced Charges for B.L. guns ... ... 131

Ta ble of  Approved Charges  .. . ... ... 139
Reduced Charges  for Q.F.  Cartridges .. . 18"

Instructions to convert  5 25-tnch Cart ridges .. 170
Removable Ign iter  C o v e rs ............... .. . 121
Revolver and Pistol Cartridges. S.A. 530
Re turn  Tu bes for Clar kso n's  Cases ... .. . 840
Rifle Grenades .......................... • ». 641

Cartridges. S.A.. 0.303-inch.
Balli stite H. Mk. IZ 528
Cordi te, Mk. II .... 529

Rifle M.LLe . L tne-Thtowing............... • la ... 715
Rim-Fire Cartridge. S.A., 0.22-mch. Mk. I $53
Rocket Flare. 2 -in ch ... 598

.. Illum inatin g, 9 lbs. (Snowflake! .. . 603
1 lb. Magnesium S tar • K 4.. 681

.. „  Red. G r e e n ............... 874

.. „  S ig n a l ........................... ... 671

.. .. Target Prac tice,  lib. • •• • .I 689
„ Gl ider  Target ... 884
.. 2-inch Tarcet. Bri tish  . . 886
.. Target par ach ute  ............... ... 689
..  “  U  " ............................................. • •• 590
.. “ U "  2-inch ............... ... ... 592
,, Locke rs for ... .. . ... 88 9

Rolling Stowage ........................... a.I .. . 858

S
S.A.P. Aircraft Bombs ............... 732

Car trid ge.  S -A . ................. ... .. . 518
.. S h e l l ...................................... 285

S.A.F’.C. Shell ............... ... ... 284
S.A.P.  Tracer  Cartr idge,  S.A. .. . ... 521
Scbcrniuly Line-Carrying Rocket . 1 lb. ... .. . 712

...........................................2 lb. • •• 710
8 lb. ... 712a

Ins tructio ns fo r use • •• • •• 711
Shu ll  (i» z .tr io  Projectiles) 250

Fillings, Merited of tilling ... ... 282
Shell Fuzes (s#e also Fuzes) . .. . .. . 335
Shell Rooms. Flooding ... ... 849

.. .. Stowage ... .. . 858.
Ven til at in g............... .. . S6»

Sh elhte ... ... ... 77
Metlxxl of  filling w i t h ............... ... ... 385

Sho t .................................................. .. . ... 306
Shrapnel Shell .......................... .. . 300
Silk Cloth for Cartridge bags ... ... • •• 120
Signal Compositions .. . ... 98
Signal Car tridge*  ............. .. . .. . 675
Slow M a t c h ...................................... ... 694
Small Arms Ammunition (see also Cartridges. S.A.) 505
Smoke Compositions.......................... ... .. . 99

Calciu m Ph osph ide .. . 09
Carbon Tet rach loride Compositions ... ... 99
Fum yl ....................................... .. . 99
Hevachloroethane (x impisitions ... 99
White Phosphorus ............... ... ... 99

Smoke Floa t, B.l. ., 4-inch Mortar. Mks. Il  a nd III 657
Ixx-.kers for ... ... 889

Qnvvyo f itlcM 1 yx'k»*T5i for 869
Smoke Shell. B .E................................. ... ... 298
Smoke Shell. B.E .. with a Tim e Fuze .•« 293
Sm ok e Sh ell  wi th  a  D.A.  Fu xe  .. . .« 299a
Special Gunnery School Charges for B. l.. guns ... 138

.. .. Q.F.  Cartridges .. . .. . 181
Spraying Arrangements. Magazines .. . 853
Sta r Shell (see alto  P roject iles) .. . 291

■2-.-0. ... .. . 296
..  ..  Cha rg e B  1 gun« 132
.....................  2-F- Cartridges ... 171

Para.
St at ions  L ab els  .. . . ..  . . .  ...  SOT

Sulphuring* Gunpowder .. . ............... .. . 94
Super Charge#... .'. ....................................... >33

T
Table o f

Frac tional Charge* Reduced Chargi:*. igniter* |3:>
Fuzes .. . .. ..  .. . .. . ............... 491
High Explosives ......................................  85

Tail Pistols. Aircraft. Bombs ... .. . 724
Tails. Aircraft. Bombs ...................................... 730
Target Ship  Practice  l’rojectiles ... ... 305
Targe t Sm oke  S h e l l .............................  3W2

.. Lockers f o r ......................................................869
Tear  Ofl Discs ..................................................125
T ctr y J..................................................   <S<
Time an d Percussio n Fu zes (lez  alto Fuses) .. . 447
Time Combustion Fuzes (sec also Fuzcsl ................. 397
Time Composi tions (Fuze Powders) ...................399
Tim e Mechanical Fuzes (»« also Fuzes) ............... 429
Tinfoil in Cartridge*, B. l................. _ ...............  U9

„ in 0 .F . Cartridges ........................... ...  151
T.N.T............................................................................ 74

„ Beeswax ............... .. . .. . 78.264
.. Block. Method o f f i l l in g ...............................263
.. Crystal.* ................................................ 70
.. Pouted. Method of filling .. . 262ta)

Tracer. Ca rtr idg es.  S.A.................................................519
Tracer(s), Shell .................................................322

No. 1. Mk. VI ......................................................324
No. 2. MIc V I ......................................................328
No. 8 and No. 9  328
No. 13  325
No. 16  327

Tra cers am i Igni ter*. Sh el l . ..  ..  .. . ... 329
No. 7  332
No 14  333

Transport  Packages (« e  Packages. Ammunition) .. . 301
Tube. 1-Tktton ......................................................w
Tube G r o u p .................................................................. 23"
Tube. Cardboard Protecting ........................... 141
Tubes.  V e n t ..................................... .. . 205

Drill .................................................................. 219
Markings on ......................................................221
Means of Ident ification ...............................207
.4-inch .................................................................. 215
,5-inch .. . .. . ... ...........................210
1-inch . .................................................218
P a ck in g ..............................................................222
Sto w ag e..............................................................222

u
Unfuzing Shell, Gener al Ins tructio ns .. . .. . 488

Fuzed  with No. 211 ...................................... 487
.. No. 230 and Game No. 9 o r 10 .. . 190 

I l and  16-nicli H .E. fuzed with Time Combus­
tion .. . 492 

.....................D.A. ... 493
15-inch H .E. fuzed w ith Time Combustion .. . 491 

.....................D.A......................................495
Universal Cavity ................................................. 495a

V
Vaughan Chute  ..................................................825
Ventilatin g Ma gaz ines ............................................859

„ Shell Rooms .......................................... 8M‘
Veutir.g. Magazines and  Handing Rooms ...  811

w
Wad*, Feft ...................................................................158
Weathe r Deck Magazines and Lockers ...................885

Experimental  Explosive  Magazines ............... 866
Miscellaneous Explosive  Lockers ...............  889
Ready-nve IxjcItMs and  Racks.. . .. . ... 868

.. M ag az in es .......................................... 867
Weathe r deck Magazines .. . ...  .. . 870

z
Zone, Da ng er ............. . .. . ........................... 12
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C A R T R ID G E . B .L . 14 IN C H . 8 4  L B . 9  O Z 
SI LK  CL OT H.  «/4 CHARGE. FI L LE D  . TYPIC AL

LENGTH 24-75 INCHES

FOR CARTRIDGES WIT HOUT IGNITERS

LIFTING SAND

oinK»
OJ
o a
Z
cc
H -
3

Q_ CM sc
< 2

o

M
O
cd

J z :
cd

CL v}-
CO

PLAN OF COVER

MA RK ING ON FRONT OF CARTRIDGE

"R T l C. 23 56

MA RK ING ON  BASE

t
ELEVATION SHOWING  MA RK ING ON BACK OF  CARTR IDGE



IG NITE R PLATE

BOMBARDMENT CHARGES PLATE 2

D
lA

M
 5

 6
 IN

S

LENGTH 34  o  INS

r x

I

Lore or  portion n o i

5 L K  O »  SHALLO O N BRAiO SE CUR IN G PORTIO N N O  2  

TO CCRE CH AR GE  T ifD  WITH  A SINGLE BOW

END MARKNG

•^INITIALS 0 0  I O * «  MASK 
O f MAKES O f LM »T* BAG

I
+

6  IN
S LB. 10 OZ 
3 LB 6 OZ 
SS.C 0 0 8 .

MW NN G ON SCC O f 
POR’ K *  NOI

PO RTION NO  2

I
+

6 IN
5 LB. IO OZ. 
2LB. A OZ 
SS.CO O8.

CARTRID GE B L. FOR  6 INCH M ARKZH GUN
SLR 1 0 0 2  CORCXTE SS C O O 6!P LE*T CD M A RK I

MABKN3 ON SIOC O f  
PORTION N O  2 PO RT ION NO  2

CORE OR PO RT ION NO I

JJLK TIE  —

CROSS SECTION 
A - A

"»-----« — -o o
G»| &

PRIMER

BASE MAR KING S

CO RE  OR PO RT ION NO  I
I
PORTION NO  2 SM.K TIE  ROUND 

PO RT ION NO? AND N O 3

^C AR TR IDGE

CASE
LEATHER BOARD

WITHDRAW ING  BECKET
SHALL OON BRAiC 

SECLWNG PORTIONS 
NO  2  AN D 3  TO CORE

« WSTINCAPSMNG -ETT ES  c f  
CCSOITE UANL» ACTURER

+  LOT NO O f CCROITE 
$  I A X X M W  O  FIRM OS

STATION FILLING 
•  DATE O f FILL ING

PO RTION NO  3 PO RT ION NO  3

CO RE  O P PORTION N * l

PO RTION NO  2

CARTRIDGE FDR O f  4 7 INCH MARKS K  TO K O E f  
ANO XU DUNS

END vrw

 

 

  

 

 

 
 

 

 

 



Q . F 4 - 7  IN . SEPA RA TE A M M U N IT IO N  
FI LL ED N .F .Q /S

O J . 4 -7  IN . SEPARATE A M M U N IT IO N  
FIL LED  N .H .

O  F. 4 - 5  IN  F IX E D  A M M U N IT IO N  
FIL LED C O R D IT E  N .F .Q /S

plate j
Q.F. 4  5  I N .  FIX ED  A M M U N IT IO N  

F IL L E D  N .H .

iw ro ^-
IN ALL M A C S

EXCE PT r o d  
M K  32  G t* .

•G NiTE P G 'S -

CC-SC-Tt

SAFETY CLIP  N0. 2S

SAFETY Q j P  h O U W S  
(ALSO N O S I.2 .S .M .I7,  

J S .M .3 9  AMO «OI

3 MOLES  
FOR  

SAPfT V

LETTER  OF CORO.TE UAV.TACTU RES

n a w  OR STATION F'LL>M G 
( month  AMO T E A R )

•  H.TE  ME-A L LIO -

L f  J O A P e o w t

OF BASES SH OW ING MA RK INGS

T IN FO IL  SHEET 
• ma jpe:  rol «wo copct- e

PR OJE CT  I L i

OSiWIMG SAME

IGNITER GTS. 
i n  WOOS’ Kl BAG

electric primer _ 
N O  IT  O R  I7 C  

Wi’ M L V T is r^

eatmerboar:
CUP



CARTRIDGE, CATAPULT. AIRCRAFT, 8 INCH  AND TO OL S REFORMING. CAR TRIDGE  CASE PLATE. 4

CLAMP BASE . SCANNER

HEAVY SINGLE  THRUST

WASHER PLATE
SCREW

LOWER BEARING  
SUPPORT

TOOL REFORMING

C O R D IT EI ■



TUBES,VENT

V
-f -L <

ELECTRIC 5 INCH 
MARK X

ELE CTR IC S -5 INCH 
MARK VUI

PERCUSSION -5 INCH 
MARK 21

EBONITE 
INS ULATINC £ U P

CONTACT  
PIECE “

CE NTRA L 
INSULATED  
COPPER WIRE

8R IDCE
PLUC

UN CO TT ON OUST
CUNPOWOER 
MA C AZINE

CORK
PL UC

PERFORATED PELLET

BUSH 
CONTACT PIECE 4-

CONTACT PIECE 
EBON ITE

INSU LA TINC  CU

VU LC ANIS ED  
PAPER WASHE

CUNPOWOER 
N INTERS TICES

/GUNPOWDER 
MA CA ZIN E

PE LL ET
F IL LIN G

ERFORATEO PE LL ET
:ork
PLUC

BRIDGE PL UG ' POLE BRIDGE WIRE

STRIKER  HO LD ER

STRIKER

STRIKER SLEEVE

U---7PE RC US SION  CAP'

SHEAR WIR E CUNPOWOER

PE LLET
FIL LIN C

r . m o , ee  PERFORATEDFLASH HO LE S PELLET

GU NP OW DE R
ACAZIN E

;ORK PL UC

CO NT AC T PIEC E
ANV IL

GUNPO WDER G. 7 GUNPOWDER G. 2 0

*  CON TRAC TOR'S  IN IT IA LS OR TRADE MARK 
LOT NUMBER 
KC CE PTAN ZE MARK

CENTRAL
INSU LA TE D 
CO PP ER  WIRE

ORK
PLUC

EL EC TR IC , l-INCH, MARK JV SC AL E

 

 

 
 

 

 

 

  

 

 
 

 



PLATE 6

PR IMER , PERCUSSION, Q .F . CARTRIDGES
N O -2 7  MA RK  I  O. F. 2 POUNOER 

SCALE y

PRIMER, electric, O . F. Cartridges 
NO. 13 MARK I ’  AND H

M ACAZIN E

GUNS»OWDC

CE NT RA L 
INSU LA TE D 
COPP ER  WIRI GUNCOTTO N

DU ST

f V M
CONTACT
PIEC E,

BR IDCE
PLUC

G u n POwDEr

FL AS H
HO LE S

LO SIN G
DISC

CO NE SEAL

EB ON ITE
IN SU LA TIN C
CUP

/B R ID G E  /

WIRE /M A C ,  

PE RFO RATE D
PELL ET

PA PE R
ENVE LO PE

IO PPER PO LE

PRIMER, PERCUSSION, Q .F  CARTRIDGE S NO. 9 MARK III
BODY

LA SH H O LES,

WIPOWOCR  C H A I
SHEL LACKED  PA PER EN VELO PE

M A C A ZIN E
DO ME

«  C O N T R A C TO R ’S IN IT IA L S  O R TR AD E MAR K 

LO T NUMBER 

Y E A R  OF  M ANUFACTURE  

M O N O G R A M  O F F IL L IN G  ST AT ION 

DA TE  O F F IL L IN G  

ACCEPTANCE MAR K
--------------INSUL AT ING

X  N O  14 BUSH

©
t

>
*

 
s

 
•+

IN SULATIN l
WASHER

PERCUSSIO N NO. 14 MARK Y
SCALE

C O V E R  SH ELLACK ED PAPER EN VE LO PE

CONT AC T •E RFO RATC D P E LLE T
M AC AZIN E

M A G A ZIN E

JNPOWDER
CH AR GE

 

 
 

 

 

 

 

 

 



A-7  IN C F MARKS K.IX'XIJ  AND XII*

U"
-C ARTRIO GE CA SE

PARER RING

MILLBOARD

LE A'r -tPBO AP D
cw »

CHARGE

----- PERCUSSION. PRI> ER

4 IN .O  F MARKS V .t fX V .X V l ANO XS fG UN S 
REOOCED MARK n

C A R TR IO G E . B-ANK, 
CASE. EMPTY

METAL SLEEVE,

LLM HU TBOA NO
.C L P

CHARGE

PER CUSSION PRIMER

BLANK CARTRIDGES

3 PDR O F

CARTRIDGE CASE

Charge, is oz .
BLANK LG. OS G I2  
MK 11 IN SILK CL OT H

O R CR EA M SERGE 
ano Shallo o n  b a g -

BASE OF  CARTRIDGE
PRIMER . PERCUSSION. 
O F  CA RT RIDG ES ,NO< 
ftNSERTEO WH H LUTING )

3  7 IN . O .F . H O W IT ZER  MA RK  I I

-  CARTRIDG E CASE

.EATH ER 6O ARD  CUP PRESSED INTO 
CASE AMD SECURED «1TH J DAOS OT  

• SHELLAC ON  TCP EDGE

FELT WAD

—  CH AR GE

POCK ET CHC KED OVE R NECK O f  
DO ME  » IT H  DRA WSTRING

IGN .TE R CH GK EO  WITH SIL K. SEWING, NO.I

IGNITER. FILL ED  R*S 0  R NEW B.A NK  
F G .G . I2 .G  2 0 .  OR R F.G* = W . H  AMD 
SECURED TO DO ME WITH S LK , SFWiNG . NO .I

CALIC O A
PA P E R , D O M <

PE RCU SS IO N PRIM ER NO  20

DO ME  ST .TCH EO  TO BAG WITH SILK. 
SEW IN G.N O

CA RTR ID GE CASE

CHARGE TO BE SECU REO TO 
B O TIO M  OF CASE WITH  
SHELLAC IN FO UR  PL AC ES



SHELL B L . ARMOUR PIER CI NG . W ITH C AP 
15 IN CH

CWTAMM

BGJCVtDADAPTER

ccw .» cascxcx plate

O 1

N

S H E LL B L . SEMI ARMOUR PIER CING . WITH C A P  
8  IN CH GUN  K M ARK IB  N.T.

PLATE 8

2 TRACING 
cloth ascs

V 'A L iaPTLR

PL AN  OF BASE
5HQWNG PAINTING AND 

STEWCIILNG ONLY

STEEL
CONTAINER

FELT DSC

6 K IB N T  
GNB 7/43  

EXPL PEL 
CE. 3'/<oz

CR YEUXW'cr green' 
indicating COLOUR OF 
HEAD FILLING OR 
•WHITE’ KXOATN 3 
COUXA S A X  Om iTtLd

PENETRATIVE CAP 
SECURED BY

SWEATING 4 K 5  CHIS

ALUMINIUM CONTAINER

TRACING CLOTH 
OSCS

FELT WASHER 

SLEEVE

RELIEVED AUAPTR  

COPPER GASCH :CX PLATE

 

 
 

 
 

 

 

 

 



SHE LL B.L .
CQMMQfPOIN TE D WITH BA LL ISTIC 

6  ICH GUN MARK m v  B Q.
CAP

SHELL OF.  S A P  5 2 5  IN C H  AK . MARK H C I S H E L L . Q .F  SA.P . 4 -7  IN C H . HEAVY
MARK YA

PLAN OF BASE

4 Z H  VA 
BNB 7/43 

EXPL PEL 
CEI4 DR  

FZD5OI V

OjOTMwc,

'W3<M=O:
R.A TI



SLL B L  H IG H  F X P I O S IV F  8  IN C H

(e

SHE LL. R L  HIG H EXPLOSIVE. SH EL L R L . OR  O.E  HIGH EXPLOSIVE.  ™te ,a 
4 7  IN CH HEA VY MARK H I  A

UAT̂JS

cwc

TUBE

NB
10/43  

EXPL PEL 
C E 26DRS

• O i l  -*O» 0 , 0  MMHOMS SEE 
plates □ ak >m



WATT J

SHEL L.O.E  H IG H EXP LO SIVE  
2  PD R H.V

SH ELL OF, HIG H EXPLOSIVE  
2 PDR. H.V.

SHELL. Q .P  HIGH EXPLOSIVE,
4 0  MM.

PROJ. PRACTICE. tracer .o .e  
4 0  MM.

•uzt OB V  *K * 
IGNITER V I

F»- JG  WTTm 
LT.ATRE? « t 5 K B

MK.I

INC
HE

S

n

o

T N T  

OO C5  
PELLET

BN B

FUZE OO 1 ?  WHEN 
TRACER t  OtrtZD 
N» 7 U K I i :  IS

TUBE

WASHER

JM C--  r il A C O  R O X /T N T  HAVE A BLUE BANC

OB  ROX/BWX  9U9
AS APPLICABLE  

"  TRAO MG  CLOTH 
O SCS

'•  t x n o e e R T K T  
- PAPER TUBE 

"  FELT DISC  

_ TN T OB 
ROX/BWX »j3  

_  FE U OISC

11 606

x  TRACER •  icNITER  
BAKELIS EO PAPER D SC

MONOGRAM OF FIRM OR ST AT ION 

DATE o r  F IL IN G  (MONTH & TEAR)



SHELL. Q F  STAR. 4  INCH. FA. 35  LB. MARK IB SHELL. Q.F. SMOKE. B.E.. 4-7  INCH. HEAVY 
MARK IA

SHELL Q.E  SHRAPNEL 
12 PDR. MARK X H

Vttl itKWS

NOU-ry ou>*rr » a a \ o  i»

UK run

KUO W11M 11 *1  K m  WkSnid

\

MO TE -rU « <XDtft r» it» * It «tm •

T I M l  r u 2 t

*->■>& vrrw kc«n<tft was Men

K . A T I  c u r

loosk lu w n n

  



CLD  METHO D A  A

PRESENT METHOD A  A

CLD MET HO D

COLOURING OF PROJECTILES FUZE MARKINGS ON BASE PLATE 13

A
U .. U II

a a / ”  A

H I SPECIAL H I .  FILLED H E. RADAR HE. HE FILLED SHRAPNEL SMOKE BE SMOKE
BOM BARDMENT LYOOITE FILLEO T.N.T FILLEO TNJ. R.CLX./T.N.T CANDLE BURSTING

PRAC TIC E WITH wch WITH
SMOKE BOX SMOKE BOX SMOKE BOXa

70
30

SCREWEO R « C  ANO GASCHEC*  
COVCR PLATE FOR FUZE N?I58A 
OB N® IS 9

SCREWED RING ANO GASCHECK 
COVER PLATE FOR FUZE N “ 3 8 
GREEN BAR ALSO APPLIES WHEN 
FUZES N»345 OR NT 47 9 ARE FITTED

SCREWED RING ANO TR AC E*  
SHELL N * B FOR FUZE N» 34 6 
OR NT 34 SA

SCREWED filNC ANO GASCKCK  
COVER PLATE FOR FUZE PH 159 
OR IS 8 A

colOur Of
SCREWED RING

N " of  P'UZI-------
IITT ED

WHITE
YELLOW
3LUC

158 I5 8A O R 15 9
34 5  345A O R 348  
479 479A OR 4 8 0

SCREWEO RING AND GASCHECK 
COVER PLATE FOR FU ZE

COLOW T 3 T -
BAR

-o r r o z c
FfTTCO

WHITE
GREEN
YELLOW

SSI
5 0 0  OR so;  
S0 2



PLATE  1 4

STENCILLING ON SHELL
OL D METHOD

CAL6RE. C F  GUN

5
■ CO NTRACTORS WITIA I.S

FU1JNG SKL L

EXPLCOER O Z

N K 'f lF R  OF EXPLOOER

MAKERS NITtAL S & MARK OF  FUZE

LO T NUMBER S DATE OF FI LL ING FUZE 

SERIAL RuMBEP OF  FUZE

«E0 SAW; FCfl H X tQ  5K LL
S A P C  S -€ U . -A S WHITE BAND AfiOvt  RED

CO MP OS ITION  CF  SFE LUTE

CENTRE C F  GRAVITY MARK

ALL S K I  1 S MARKED V  FOR NAUR. SERVICE

j I L N U IL L _ IN < j  U N  o rlt L L .
PRESENT METHOD

OF GU N

O F  SH EL L

CO NT RA CT ORS  IN IT IALS  

O F FI LL IN G SMELL 

A C ©  EXPLO OER 3%  O Z

NUMB ER OF  EXPLOOER

INITIALS  & MARK O F  RJ ZE  

NUM BER & DATE O F  FIL LIN G  FUZE 

M M BcR  OF  FUZE

IARKING SHOWING serial NUM BER  
OF  TRACER

-R E D  BAND FO R FILLED SHELL 
S A P  AND SA PC S K L L  HAVE A WHITE BAND 
ABOVE T K  RED BAND

CO MPO SITION OF S K L L IT E  

—  CENTRE OF GRAVITY MARK

ALL S K L L S  MAR KED V  FOR NAVAL SERVICE

BED BAND FO R SHELL FI TT EO WITH LI VE  TRACER

TYPICAL BASE FUZED SHELL
A P C  C P C  OR C P B C  FILL ED  SHELLfTE

RED BA T®  FO R FIL LED SHELL

PR OJECTIL ES FITTED FOR TRACERS 
APE STENCILLED AS F( XL OW 5» -

W K N  PREPARED fO R  TRACER 

M N  FITTED WITH MGHT TRACER

fitted with t e ?  m k i  tracer 
CA LfiRL OF

MARK CF  SNELL 

GREEN BAND FOR 5 K L L  FILL ED  T N T  

CENTRE OF  GRAVITY MARK

FILLING CO NTRACTORS INITIALS

DATE O F F IL IN G  5 K L L  

PELLE T EX^LOCER 

CO M PO STC N  EXPLCONG

TYPICAL BASE FUZED SHELL
A P C . C P C .O R  C P B C  FILLED SHELLfTE

RED BAND FO R F IX E D

PR OJ EC TILE S FTTE C 
APE STENC IL ED

WHEN PREPARED FO R TRACER

-------------------- NL MB tR O F TRACER

GREEN & BLACK BANDS FO R SHELL FILLED 
CE NT RE  C F  GRAVITY 

F1UJN5 CO NT RA CT OR 'S IN IT IA LS - 
DATE CF  FILLING 

PE LL ET

CO MPO SITION EX PL OD ING ?6

RED BAND FO R S K L L  FI TT ED WITH LIVE TRACER

WHE N F IT T E D  W IT H TRACER  
MARK O F TRACER  
MJM 3E R O F  TRACER

WHEN FITTED WIT H D IM  IG NITIO N TRACER 
MARK OF  TR AC ER

TYPICAL NOSE FUZED SHELL
HE Filled Tn t

TYP ICAL NOSE FUZED SHELL
HE fiu.£!D T n T



TRACER SHELL N? l MARK M A  EXTERNAL
(SCALE  APPSOXIMATCLT * / » ,

PLATE IS

IGNITER SHELL N ° l MARK I
(SCA LE  AS FSOA IMATtLT  * (J

STIRRU P SPRING 

ANVIL
DEi_AY CO MPO SITION

CAP ^JV IL  y  PRIMING 
GUNPOWDER COMPOSITION

PAPER
DiSC

GUNPOWDER

TRACER AN D IGN ITER SH EL L 
N ° 7  MAR K B? INTE RN AL

(SC ALE APPROXIMATELY * l i )

TRACER SH EL L N ? 2  MAR K T A  INT ERNAL
(SC ALE AP PRO XiMATU V * / S )

BRASS DISC 

STEEL CAP

TRACER CO MPO SI TI ON

STEEL
BODY

N °2  EA /N

ST1RRUF SPRING

ANVL CAP
\  HOLDER

TRACER
CONPOSlTlON SCREWED

PLUG

PRIM9MG CO MPO SITION

TRACER SHELL N °8  MARK I
(SCALE  APPROXIMATELY *(» >

LEA D
SEALING

DISC

CAP-

CAP  ANVIL
GUNPOW DER PRIMING

CO MP OS ITION

Gl.AZ EDBO ARD
WASHERS

PAPER
DISC

GUNPOWDER

COMPOSITE
P ELLE T

BRASS SEALING CXSC x  
(JRED DENOTES FILLED)

COPP ER  NON-DELAY 
SET SCREW

*  CO NTRACTOR 'S INITIALS OR RECOGNISED TRADE MA RK  
+  DATE OF MANUFACTURE MO NTH AND YEAR 
rK  date o f  fill ing  m o n th  and  year 
4? MON OG RA M CF FILL ING STATON 
A  FILLED LO T NUM BER

STEEL BODY STEEL CLOSING 
PLUGS

TRACER
COMPO SI TI ON

LOCATING RECESSES
FLAT BASE TRACER

FACES OF  PLUGS ANC  SEALING DISC 
PAINTED RED AFTER FIL LIN G



FUZE PERCUSSIO N 
DA NO  44  MARK X  WITH CAP FU ZE  PE RC US SION  

D A  NO . 118 MARK K
FU ZE  PE RC USSIO N 

D A  NO .23O M A R K Y

NAIF I*

SAFETY PIN NEEDl E C D S C

NE EDL ECA P SECURING, 
pin -- -a e

SCREWED
CO LLAR

-D ETO N A TO R

SA fFT T
CA P-SAFETY CAP 

SAFE TY  PIK
SAFETY CA P STR IK ER CO YERDE TO NA TO R  

HO LD ER  -SAFETY CA P

DE TO NATO OR
P L U G -------

MINC E PIN -------- -
SH UT 7T ER

SHU TTERFIR C CHANNEL  
FILL ED C .E STRIKER HE AD

STRIK ER M’ AD
STRIKER SPRING -STRIKER COVERM AGAZIN E FILLED  

—C E  PEL LET

SPR IN C PIN 

BASE PLUG
HIN G E  PIN

SH UT TE R SPUING CAP  SP RIN GSTRIKER SPR NG  
CAP WASrER

G U IO E ----------J
BU SH  K

3O DV STEMMED G E  

- -S T O P  PIN 
-  A A P C Y V  P IN

STRIKER SET SCREW SE CURIN G  
G U ID E  RUSH -----

G L ID E  BU SH

SE GMEN TSSHUTTER SEG M ENTSSTRIKER
SLEFVE
STRIKER
CO LLAR

S E C T IO N  AT C -C
STRIKERARMIN G

SP RIN GFUZE PE RC US SION  
NO 45  P MARK X  WITH CA P 

.P LUG  SECURIN G CO RD  

X-------1 ------- £ — X  CAP SEC U R IN G  n -

A R M IN G  SP RIN G  
.C OLL AR  

-VENT HO LE SVCMT HOLES  

L O C K IN G  ■ 
WEIGHT  ~  

SET SCREW 
SECU RING  
MAGAZINE

BOO* LO CKIN G  HEIGH T.
TIG H TE N IN G OC TO NATOR

C A P -------
SECLBNG

PIK

P LU G DETONATOR
SET SCREW
SE CUR IN G
M A G A ZIN E

-F IR E CHAN NE L

M A G A Z IN E  FILL ED  
C E .P E L L E T

COVE R -  111
SAFETY C A P ' '•) 

H A M M C R -l  

VENT HO LE  
SHEARING  W IR E

HO LDER

L TW IN E  
1 SECR ET  
I -  9U8B ER  

WASHER 
'SA TETY PIN

M AGAZIN E FIL LED  
C E  PEL LE TBOTTOM CAP

DE TO NA TO R
SHUTTEF

DE TO NA TO R PLUGSHUTTER H IN G E  
PIN SHU TT ER SPRING

/F L A S H  HO LE
ST OP P INBODY

SAFETY SHU TT ER  

S P R IN C  P IN  -  

H N G E  P IN

G UN »OW0CR
DE TO NA TO RSHU TTER 

STOP PIN  

SAFETY PIN

MAGAZINE FIL LE O  
C U N  POW DER L O C K IN G

W EIG HT
DISTANCE PtMS

BASC PL UG
5H U TTE R  S PR IN GiT EMMED C E

IN VE RT ED  PLAN
SC AL E F U L L  SIZ E

 

  

 

 

 

 
 

  

 

 
 

 

 
 

 
 

 
 

 

 

 
 
 

  

 

 

 
 
 

 



C. E STEMMC

FUZE, PERCUSSION  
D.A. NO- 241 MARK I

SHUTTER

C. I  PEL L E V

SCALE

FUZE, PERCUSSION 
D. A. NO- 24 6 MARK I

STOP PIN

ST RMER

ARMING RIN G  

OCTONATOR HOLDER  

FIRING  CH AN NE L

SHUTTER PLWC 
AFFLE

-OELAT RINC  

-SLEEVE

SC*I  H

SMUTT
VENT WASHER 

DELAY COMPO SITION

LEA O AZIOE

C-E.P ELLE T

FUZE, PERCUSSION 
D. A NO. 255 MARK I

Mt A

BOER.

C E . PELLET__
OR PENTOLITE

LEAD
WASHER

COLLARS
OCTONATOR

PELLET

C-C.
STEMMED-

PLUG

FU ZE ,1ME AN D PERCUSSION 
10 .9 3  MARK I

BOOT

SAFETY PIN

ESCAPE
HO LE S

NOSE CNO VI EM

TOP RING

DELAY
CO MP OSITION

TIME PELLET  
PLU G

TIME PELLET WITH 
STIRRUP SPRING

TIM E DETONATOR- 

TIME NEEOLE

TIME NEEOLE 
PLUG

PER CUSSION  
PELLET OCTONATOR

PER CUSSION  
PELLET PLU G

SCREW PLUG  
FOR BOOT

CA P

FERRULE

STEEL BALL

PERCUSSIO N 
ST IPRU P SPR IN G

CREEP SPRING

MAG AZ INE

BASE PLUG

SAFETY PIN  

PE RC US SIO N 
NEEOLE

FLA5 H H O L E ’ 
*£A£ US SION PELLET

SCALE %

PLATE 17

MARKING
NUM BER  ANt- MARK OF FU ZE  ANO LETTER  

t  CONTRACTOR'S INITIALS OR RECOGNIZEO TRAOE MARK 
A  OATE OF MANUFACTURE (M O N T H  ANO YEA R)
•  LOT NU MBE R
©  MON OG RA M OT FIL LING  STATION  OR IN IT IA LS  OF FIRM  F IL U fC  

•/■  DATE OF FILL IN G (M O N TH  AN O TEAR



PLATE IB

FUZE. PERCUSSION 

EASE. HOTCHKISS 

MARK IX

FUZE.PE RCUSSIO N. BASE. ME DIUM  

N °  501 MAR K I

rUZC .FCR QJ SS lQN,  BASE. LAR GE

N ° 4 8 0  MARK II

SCREWED CAP

-BODY

FLASH HOLE

NCCOLC (6 T C E L )

CR EE P SPRIN G

NEEDLE HOLDER

PERCUSSION
PELLET

BODY

SCALE V i

DETONATOR

LOWER
CCNTRIFUCAL

BOLT

NEEDLE CAP

CREEP SPRING

-----UPPER CENTRIFUGAL
BOLT

------DETENT

------SEALING BALL IQK TIO N CHAMBER
CLOSING PU“

------DE TE NT  SPRING

CLOSING PLUG

CLOSING PLUG 

DETENT

PART SECTION E C 1 PART SECTION FF

DETON ATO R -

C i .  P E L L E T

VERTICAL CHANNEL 
FILL ED  C.E.

^■SEALING BALL

CLOSING 
PL UG —

RETAINING BOLT '

SCALE V *

MAGAZINE 
PELLET CE

C.E PELLET-

INERTIA OR 
CRAZE PELLET

CUNPOWDER PELLET

* -  RETAINING BOLT

SEALING BALL

FIBRE DISTANCE 
PIECE — —'

SECURING RING

section  A-A S E C T |O N  OF PRESSURE PLATE

LOWER
CENTRIFUGAL z  
BOLT -------- ' M A S K IN G  6Ol T

DETENT
SPRING

SCALE ¥ *

SEE AbOEWHjM TO HANDBOOK P IB

 

 

 

 

 

 

 



FUZE, TIM E, NO. 125 MARK I GAINE NO. IO MARK I
PLATE 19

w

BO TT OM  RING  
POWOER PE LLET

PELLET

POWDER PELLET:

SLEEVE

NCEOLC PLUG

CU NP OW DE R M AG AZIN E

BO TT OM  RIN G

SETT IN G
MAR K

CAP
SC REW .SEC UPING  CAP  

-S EC UR ING PIN  
MEALED POWDER  
IN  FLASH HO LE  

WAS HE R  

BO TTOM  R IN G

TO P R IN G

— .E S C A P E  HO LE  
D IS C S

hin ge  Pin

L O C K IN C - _  
WEIGHT

INVERTED PLAN

LO CA TIN G  Pin

DE TO NA TO R

SCALE 3/2

NCEOLC

DETEN T

L O C K IN C  W EIG HT"

DETENT SPRING

PLUG

FIRE CHANNEL 
'F IL L E D  C .E .

___ M ACAZI NE FIL LED
C E  PE LL ET

SE C TIO N  A-A  

SCALE  ’ / ♦

FUZE COVER 
CLOSING  PLUG

DETO NATO R

SET SC RE WS FO R CAP

BO TT OM  RIN G  PELLET

BO DY PE LLET

DETONATOR HO LD ER

^ S F a i R I M C  P IN

SP RIN G

NEEDLE

F IL L IN G  H O LE  PL UG

FUZE. TIME, NO. 198 MARK IT

ESCAPE HO LE  DISC  
TOP RIN G  

SETTIN G  
MARK — '

ESCAPE HO LE  DIS C  
BO TT OM  RINC,

SC AL E % NO SE  EN D VIEW

t  CO NT RA CTOR S IN IT IA LS  OR 
REGISTERED TRAD E MARK  
DATE O F MANUFACTURE

*  LOT NUMBER
O  MONOGRAM  O F FIL LIN G  STATION  

DATE OF FILLING (MONTH AND 
TEAR)

FUZE, TIME, NO. 402 MARK I

ME TAL C O V E R -

FL ASH  CH AN NE L 

PL U G ,F L A S H  HO LE

WA5 HER

DE LAY HO LE  P L U C

PLUG

OELAY SLEEVE 

POW DER PELLET

NE ED LE
SECURED BY STABBING

F IL L IN G  HO LE PL UG  

SCALE  3/4

DE TO NA TO R Z S  G R . 
DELAY C O M PO SIT IO N

GAINE NO II MARK H  Z.Y

DETO NATO R-
H IN C E P IN -------

C-E -S TEM M ED  

MACAZINE FILLED 
C.E PELLET

PLUG

BOOY

BOTTOM CAP

SCALE  3/4

 

 

 
 
 

 

  

 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 

 



FUZE, TIME N9 211
PiA Tf 20

LOCK'NC  a c t o n  
OIL C.  L A R C f. _

LOCKIN G W EIG HT D IS C  
SM ALL  |S  IN  N O J —

LO CKIN G I* IN -

AOCKIN G KCK.MT 
D iJ C .L A fl C E

L E V E R .
C A P ItCLKNNC

s c u t *
J C M W IP
CO LLAR LO CKING  WEIGHS 

SHEARING PINSTRIKER SRI

LO CKING WCK.HT 
BI SC SM AL L

___(»  IN  N O )

JRO WMEE

scape
VM UL

OOME
SHE AJLINC » I N / 1

KLUG
N EGA AT OR MC LL -DETONATOR HOLDER.

O fO N A T O R  AMJ  
DETONATOR HOlO EN JH UTT ER

CEHTBE

OE’ C A l SP RING
0 | I W  5PHIMC. SPRING.U aCaZ iNE LEVER

HAND S>RIN

SECTION OF 
FUZE ARMED

MAGAZINE

SCALE APPROXIMATELY > ,

 

 

 

 

 

 



RIFLE AND MA CH INE-GU N CARTRIDGES «AV 1)

© 11
MOUTH o r  CASE CO N tD  

ON  TO  BULLET

0  3 0  BALL
(A M ERIC AN manufact ure )

O  3 0 3  BALL M ARK YITI Z

n >

0 5 0  BALL VICKERS MARK II  Z

t
0 -5 0  BALL BROWNING
(A M ERIC AN MANUFACTURE )

EN VE LO RE-

BULLET SECURED 
BY 3 INDENTS

.CARTRID GE CASE 
CHROMIUM PLATED

5  INOtMT) 
PAINTED RED

WOO DEN CM STANCE 
PIECE

♦ HOLES AS_ . 
ALTERNATIVE TO 

3 INDE NT S

BALL TR A C E* IN CE ND IARY A P

ALUMIN IU M  
C O R E -----

SEC TION OF  DRILL ROUNDS

< -3 kO kS  i «  2 5  JO  J-S ♦  «  4-5  SO S-J
«  CO NT RA CTOR 'S IN IT IA LS  OR  TRADE MARX 

■f- TEAR OF MANUFACTURE
IN CH SC AL E ( ' / , )

BASES

IN
C

H
 

SC
A

L
E 

(»
/,

 )

 

 

 

 

 

 
 

 

 



PLATE 22

REVOLVER . PISTOL ANO MACHINE CARBINE
AMMUNITION

SCA LE 2/«

CARTRIDGE AIMING RIFLE [“ INCH

SECTION OF  ROUND AND ELECTRIC AND PERCUSSION 
PRIMER S

LEA D CORE

CH AR GE -----
N.C. FLAKE  
OR CORDITE

CA P-------

•ENVELOPE

CARTRIDGE CASE

- 2  FIRE HOLES
COPPER  
CUPSEC TION OF TYPICA L BALL ROUND

SCA LE '/ \

CARTRIDGE 
CASE------*1

PRIME R 
(ELE CT RIC)

LEAD ALLOY 
BULLET

ON TO 
BULLET

PAPER
ENVELOPE-

SCALE 2/ \

3 FIRE  
HO LES

CASE TIN FO IL  
CLOSED DIS C

GLAZEDBOARD 
WASHER 

MA GA ZIN E

PERCUSSION PRIMER

5# , BULLET 
jfS EC URED  

BY
3 INDENTS 

CORDITE
M. D .T. BRIDGE 

WJ RE-

EBONITE
CUP

GUN POWDER 
PELLE T

---------ANVIL

‘  CAP

EBONITE
B U S H -^ _

CONTACT 
PIN

LAZEDBOARD
CUP

GUN POWDER 
CHARGE

<- M AGAZINE

ELECTRIC PRIME R

LAZEDBOARD
DISC

GUNCOTTON
DUST

BODY

WASHER

, PLAN OF BASE 
f j H  N  ° F  CARTRID GE

PERCUSSIONO f  B A §t OF CARTRIDGE

*  CONTRACTOR’ S IN IT IALS  OR TRADE MARK YEAR OF  MANUFACTURE



OERLIKON. BRITISH AN D AMERICAN
20 M K  AMMUNITION PLATE 23

COMPLETE ROUNDS

OERLIKON HISPANO

PR OJ EC TILE  TRACER KE/IN CENDIA RY

CLOSING DISC

PERCUSSION
FUZE

WAXEO CLOTH 
DISC

INC ENDIA RY
FILLING

TRACER
COMPOSITION

PRiMlNC
COMPOSITION

CLOSING DISC  

BASE PLUG

MILLIMET RE S

9, V 2.°

BAS E OF CARTRIDGE

h.e/ incendiary/ tr ac er

*  CONTRACTORS' IN IT IA LS  OR TRADE MARK 
+  YEAR OF MANUFACTURE 

SCALE: FULL SIZE



ROCKET U 2 INCH 2 INCH ROCKET FLARE PLATE 24

G lA Z fB O A R tF ’wASHER  

FEU  WASHER  

PAP»B  T l« E

EXH-O firo

B O W

T NT.  CLUNG

ra /Q M S
CLOTH
c is c s

FELT D IS C

L C O N G  P»«S

SP EL L RING  

PtPV'

IONITES -

XHOLES TO 
EQUALIZE  
PRESSURE C f  
BURNING COOWTt

BALL  STIC C A P

ADHESIVE TAPE 
SECLRW G BALL*ST  

CAP -

PARACHUTE SECURED 
TO CAPLE

H E HEAD OUTER CONTAIN ER

AS MN G NUT 

DA S TR W P  - 4  

M A R  w «

GU DCPN
BOW

5LC T.E  
OETOMIOR I 7GR 

BCM.LCTH M 9 € »
DISC. TIME «N G  

SCCIRNS SCREW
G IA PO KER FMNTL. POLE’  

DETONATOR 5GR ASA  
S T U A C D E C

INTERNAL 
C E T iN I SPRING

DE TO NA TO R
PLUG

FELT S P L I T _____
WASHERS ------------

ENO PLATE
CABLE SUPPORTIN'. 

'.ARE
VOX BITCX —

M i l  BOARD DISC

COLLAR

BOOT
RNAL 

DETENT SPRING
ANNULUS

TIM E RING

PAPER tXSC

CORDITE

PAPER DISC

MA GA ZIN E

FUSE NQ  72 0 . M K E  
(LNLARGED scale)

' M

GRK,

K  ARE CANOLE

OUTS IDE VIE W OF TA IL PR OP EL LING

1 4

+

VENTURI

BRASS CONTACT 
NUTS .

DUMM Y
CORDITE
WASHER

FW SLOTS

TAIL  PRO PELLIN G  
IN  SE CTION

CANISTE R

SECONDARY
EJEC TION  CH AR GE

FELT WADS
BICKFO RDS FU Z E
SECONDARY C€ LA V-_

PRIMARY E -t C II D N  
CHARGE

eiCKPCPO'S  FUZE
.PPMARY CElAY 

Pl astc  protecting cover 
LDNR composition

thermal septum

HEAD O F  2  N CH  ROCKET FLARE 
SE CTIONA L ASSEMBLY

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 
 

 



APPARATUS AO TYPE V  PA C

***:•« ?O»P*IWC=

*>*T «
APPARATUS AD TY Pt J

- A  3 - '  —



HJC£  X

APPARATUS A D TY P’ E T  MA RK  I I



PLATE 27

GRENADE N9  36.M. MK I.
( with gascheck fitted)

GR ENADE N9 69. MK.  I.

BODY

CA S CHECK

SAFETY

SA FE TY  CAP

RING OF, 
RED
CR OSSES

GR EEN
B A N D _

BASE
PL UG.

-ADH ESIVE  TAPE

UPPER BODY

LO WER  BODY

SCALE FULL SIZE

FUZ E NO 2 4 7

BALL

ST RIKE R

SPRING

PE LL ET CAP

CLO SING CAP

SA FETY BOLT WITH 
SAFETY TAPE AND 
LEAD WEIGHT

ME CHANISM  HOLOER

PERC USSION
CAP

TUBE

DETONATO R 
NO 4 6  
FILLIN G HOLE 
PLUG

HARD RUBBER WASHER 
GRAPHITED

-DETONATOR SLEEVE

■EX PLO SIVE

RUBBER PLUG SECURED  
IN BASE PLUG

BASE PLUG



FUSE

FLAKE LN T

TUBE

PARACHUTE CASE

PARACHUTE

8  C O

GAS CHE CK PIAT T 

GA S CHECK

PROJECTILE ILLUMINATING 
N O  2 MARK I

’E R U lS S tO l . 
CAP

CE LLULOID CLOSNG C U°

r  case

CCPOlTE

CuN PO AOfR  T S 2

C A R T R I0 5 I

 

 

 



B L 4  IN CH MORTAR AMMUNIT IO N
AlATE 29

SM OK E TUBE

PARER DtSC

BALSA WOOO FLOAT 
WRAPPED WITH TAPE

METAL SM CK f TUBE

CL OS NG  DSC

METAL CONTANEP 
RIM r.R tE D  CNE»
ON TO CLOSNG D SC

TMNES

I COLOURS r c »  
TN T FILLING

SECONDARY
CARTROGE

REWWNG
CUP

PROTECTIVE CL P 
* 0  e s  removed eem p E  loex ng

PAPER DSC

PRIMING CCMFOSfTTON 
DISC AND PELLET

SMOKE COMPOSITION

METAL F^LSH Tue<

AOCSIVE TAPE

CAROfiOAPD COLLAR

PROPELLING CHARGE 
N  CELLLKOO CASE

SECONDARY
CARTROGES.

SPRING RETAINING \  
SECONDARY 
CARTRIDGES

COLOURS F OR 
amatol riL iiN C

lO ADNG STOP

SMOKE FLOAT B.L 4 N  MOftTAR MARK m BOMB B.L  HE  4 IN MORTAR lO L a  MARK I

DETONATOR

SHJTIER
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