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INSTRUCTIONS GOVERNING THE CARE, PRESERVATION, STOWAGE, INSPECTION,
AND TEST OF AMMUNITION.

iung, 1920, covers instrustions govarning the eire, preservatic mspuection, and’ t
of servics explosives and general information aboot pom l:rmtm::f b nttempt has besn

L. Ordnance Pamphlel No. 4, published in secordance w:rl& of the Navy Reguio
¢

1 go deeply into the general subject of ammunition matena te subject is too brom
gonersl consumption, Ofieers speking more detmled § 1 shoulldl consult standar
works on explusives, consulting the list compiled under tl 'tmu of the Nutional
of Reseurcl.  For more complote information rcgnrrimg i 1, srosion, and inter
ties, consult ordnnnee pamphlets on these sohjeots. &, ublication supersedes
Pamphlots Nos. 20, Service Explosives 't 365; Pure 11 Q@ tarkTng of Ammunition®’;
teehinie Signal Mitersal,” and ull previons imtruc‘lium#

ding tests of sapvics 1ves,
Practically all af the subject matter of cliapter 26, Ny EE!.I Ingtrugtions, 1913, is in @ i in

[

Ahis Book, and in necordance with articls 74 (8), of vy Regulations, 1920, s o the
glevs from the Navy Departmen 15 publication should be given u fres
thssamingtion of inform o that due regard will be paid to the
sts of wmmunition,

2. Shipme, psives by freight or exjyes t Be pucked and marked in accordance
with the Inters pimerce Comimssion Regu m for the Safe Transportution of Explosives,

and stations; including naval smmunition
ship ammunition by fraight or wxpress, it
it n to an ammunitio ¥ for proper packing, losding, and plugarding,

if such tugl g i1 45 prnuinnhlﬂ, ullmn\'i&a Cupply officer of n navy yord or siation,  Ship-
mant of pxpieegls il i ity It DEN.
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AMMUNITION.

INSTRUCTION FOR THE NAVAL SE 2 '
Chapter L \' O
GENERAL 1NST-RUCTIONS’,2Q

1. The instructions contained in this Ordnanee Pumpgl_el. Iguted primurily e
for the seryice afloat, shall be followed at all noval ammua“ epots, vl mine st
depots, and other siations on shore; i so far ns Lho‘um pplieable.

2. The methods of earing for and handling ordoinoe

il as set Jorthoan | 3.0
(a) United States Navy Regulations and Instructions, and &
(B Ordnunce pamphlots @

ahall b elosely folloygs

3. Detailed i ms relative Lo wuy partif luss of ordnnnce will be  Butait  n-
found in the foll Heations; . .
{u) Or mphilets,
b Gu tructions. . O
(c) Gun Drills:
(d) Cinging Foree Manual. \

(e il
I & neral Orders, dealing at partionlsr subject.
When 1 t as to the meaning of Sny lation of instrictivn coleeriing

arduancg niMNgterpretation should be reg from the Bureau of Ordnance

4. & ding officers shall lm:;@la a complete and up-to-dute set of Fis of el
ariliance” eations covering all o materinl gnd smmunition on Boued Hoes.
the vessdls under Eheir command.

€ se pamphlets may be obtaived from thi
Bireau of Ordnance upon request, tning the pamphlet number from the index
published ss Pamphlet No. 0

5. Tho exereise of the utmest d prudenco in handling, inspecting, testing, Mwailive  nf
preparing, aszembling, and tra& ull kinds of smmunition and ammuiition

details is enjoined upon all offic other persons whose duties require cognizanoe
over or actusl handling of expl durihg sny of the sbove operntions. Sub-
ordinates are lighle to become careless and indifferent when continually engaged

L
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Mixed setds.

38

ramoved, and the nitrocallulose pushed down into the receiver on the fist floor.
Water is admittad into the receiver at two diametrically opposite points, so diverted
s to give s whirling motion, thus washing the nitrated cotton down the flume
which leads to the boilmg tubs. (Ses figs. 5, 0, and 7.)

17. The afficiency of this system can readily he geen, as ong man, by conling
ous operation of s wringer, cun keep pace with four nitrators,

18, Tha neids usad are mude by mixing sulphuric und nitrig acids in the propas
proportions. The nitric acid from the nitric acid p@e some sulphuric acid in

it for safe transportation. More is added in order the proper pmlb

w —Nitratinig Wosse (204 Flia),

of each and also the acidity. These are callad the mixed ncids. Aftar
nitration, the acids di d by the wringer are run off for salveging for furtber
usge. They are called ant acids. From an wnalysis of the apent acids it is

jo neid and sulphurie seid must be addad b make mixad
rtions.. New ar fortifying acids are used for this purpose.
is mudes, the scids being used over again with the addition of
sufficient. to ri lxd tnken out by the uitrated cottan, Whan it is desired to
separate the s actds for recovery, they nre transported to the adid récovery
plant, which 1s of the nitric acid plant. There the nitric acid & vaporized
i contact with condensed and recoversd. The denitrated sulphune acid
15 then bleached and delivered to storage tanks.

determinad how mudh
acids of the correc
Thus & sort of &
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19, The product is now a cellulose nitrate, usually called “pymeafiulose,” |
ot “pyro,"" containing an excess of acid, cellulose sulphates; and other impurities
which may be detrimental to the stability of the final product. 1t is'impossible to
control the mitration process &0 that the product will contain u single nitrobody; but
it is nsually o mixture of nitrates of differant percentages of nitrogen. Some are of
the lower order of nitrocelluloses, which are not very stable, and thess with the
sulphates and other impurities must be removed to insure the final product having a
uniform stability. m

20, After nitrating, the pyro contains un eéxcess of seid whitl uld cruse
the materisl to “fire’ in air, the cotton charring und giving off ¢ itrots oxide
fumes, For this resson it is necessary to “drown’ the pro o water, In

ncids wre washed oot and firing d

21. The flume from the nibrat use (fig. 8} conducts the pyro by gravity
to & double row of wooden el halding abont 1,200 pounds of pyro, and
by means of a system of ga discharge into any one of them direct, thus
providing cheap, safe, snd offi transportation of the pyro. The tubs are of
two types. Oneis fitted with a false bottom on which the pyro rests and beneath
which a perforated steam pipe injects steam for supplying the heat for boiling,

1

Prownlug.

Rolllng.

Fyre purifiess
B

O



Fuiplug.

40

Where the steam pipe enters it is entively protected by wood s from the pyro,
thus preventing the cotton from coming into contact with a hot pipe: Another
and o later type is fitted with o parcolator pipe so arrangad that steam can not
touch the pyro, but a eironlution is given the contents of the tub, The pyro miust
be hoiled for 40 hours to insure complete purification with ut leust four changes
of water. It must be kept entirely covered during the process and the tempera-
ture of the watar and ratio of steasm. to water such bt petual boiling tukes: place.

Fig. 8—Hoiling Tuibs,
22, A tnb iz ofin with the pyro, sufficient water run'in to cover all the
materinl, and ste ed on long enough to rmise the temperature to 80% The

tub is then dpai refilled, and actually boiled for 16 hours. This operation is
repested thrge ﬂﬂ ith 8 hours actusl boiling each time. On the conelusion
of this tres tie pyro is removed to a-stuff chest in the pulping house for
further treat It is most important that water of such purity be used that
no pdditional ities be mtroduced.

23, Pulping—The trestment after nitration up to this point may be con-
sidered the praliminary purificution, for only such excess neids mid impurities
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(e pmdnl= 3, Plate 8 shows the sssembly of 1-pounder ammunition. Figure 1 is the
saluting ammunition: Figure 2 is the assembly with service projectile, either nose
or bise fused; snd Figure 3 shows the sssembly of day tracer smmunition for
antinircralt guns.

Plate 9 shows the assembly of 3-pounder ammunition, Figure | the suluting
and Figure 3 the service charges. Target practice ammunition is the same except
for the loading of the projectiles, Figure 3.

Plate 10 shows the assembly of G-pounde g and service ammunition:
Turget ammunition is the same except for the of the projectiles,
Plate 11 shows the assembly of 3/7/23 I unition.

Plute 12 shows the assembly of 3'7/23
in use for submarine and antinireraft work. o
are crimped’ aod sssembled without wads istanoe. pieces;

Plate 13 shows the assembly of Dugis unition, f-pounde
and F-ineh.

Plate 14 shows the sssembly uf,‘i” nunition with diff :
juctiles used.

Plata 15 shows the assembly of nmmunman with diff

unition for the 3” '

Jeetiles used.

m“";,{,',:,:,', 8. Case gun nmmumhun is isgued in specml tanks wnd safe trans-
‘g ffammunition has ifs own tanlk, snd

god’ for the standard tank or wa which goes
note that différent types of projectiles have
he ¥ o T smmunition that hes been
: uhuuid he exercised that ecartridge onses are
xes, in aceordanes with the proper markings,
I ns were originally s'ssm:d. Ths pravmiun s

ship has the m&gmua :
he battery. Itis impuo
locks to fit, and should
Gved from the containe

lo the proper b

d that the zame blocksegré™iee

f untanked or unboxed §a
9. As many 'mrtb ¢ psrknd in & container -as will allow easy handling.

4 Inohes and ab eeeee L por boso
iueo & per box.
.. fiper hox.
ce=o 1 poE boX,
eseae 11 per hox,
-~ 7 per box
.o 16 per box.
.- 100 per box.
++ 6O per bos or tank,

1 =propuin
10 T der ammunition box, Mark IT, is shown in Figure 3£ It has
4 LrAnsom penings for 60 cattridges. The bottom of the box has o recess

cub. corresponding th gach opening in the tiunsom, and the top has s récess for



PLATE VIIL

AMMUNITION ASSEMBLED WITHOUT DISTANCE PIECES AND WADS,

F1G.2, SERVICE,

TARGET PROJECTILE

DAY TRACER

J E‘Rg\cﬂi LD %

FIG.3, ANTI=AIRCRAFT.

[ nar macen )

|-Pdr. Ammunition.







PLATE IX.

COMMON PROFCTILE———
T.NT-BE-
TRACER FUSE

DISTANCE FEIIZ———| !

SMOKELESS, PONDER———

— CASE PERCUSSION. PRIMER

FIG: 3. TRRGET.

3-Pdr. Ammunition.




PLATE XIIL

CARTHMCE CASE— —— — CAWTRIGE (ASE WAD ~PO¥DER CHARCE
HECAL CHARGE A5 CHECK ~ROTATING BAND)
{IREASE HETAINER PRIMEN BES BASE FISE
CARTRIDCE (ASE FLANGE FHIMER ADWI'TER TNTRT

LDCATING BOSS - FRIMER COMWOR PROJECTILE

- ISLl
DISTANCE TIECE A st e
PROPELLING CHARCE | | TELAYED ACTION FISE———
- LOCATING Y | HLES FILLED WITH PARAFRIN- -
— LRIVIAG EAND | FRER———
EAH ILOCK | | (s

HEZ & PANDER,

r UL O Q) CARTRIE CASE
— | A5 CHECX i ——— PONDER CHARGE
- {08 CHECR Q FIEE
; 1] - cas cEcy wan RUTATING BAND
' O ——BLACKH SHELL POWDER

EOOIL CHARCE

POWEER CHARCE
CANTRIINE (ASE
VASELINE. S CHECH WAD ROVATING BAND
CHARCE RETAINER AS CHECK STop CASTTNT
CARTRIDGE CASE FLANCE PRIMER s FLAT NISE PROJECTILE

NOSE DETTINATING FIIZE-

Davis Gun Ammunition,







P SUTIVG

UMY PROECTIE
TATBP

TRAER FLSE
ISTAME FHE——
Lt

SYORELESS: PURTER,

CASE PERCISSUN |
VTN FRMER

L ]

i
\ A A SERVICE
ML TN ASSEMTRED WITH
[STANE PECES AND WA

PLATE XIV.
COMIRNATION TV FLSE
HEA—————
m——
W ———

MITHALENE—

JEAD
PROJECTRE BODY:
CASTTANT

P 5 AT MBE

TINE FUSE:
HEAD—
ETONATING ELEMENT
(STTAT
PROSECTILE BODY——
RITAITNG BAN)—~_
TR —

FIG T CLASS BANTRAIRCRAET

3-Inch 50 Caliber Ammunition.
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Fig. M—5" Pawder Tanks Fig. 45—=12"" Powder tanks.
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MK ER IR 24, These conditions sffecting the uniformity of time fuses are dissdvantages,
same of which could be reduced and others eliminated by the use of & mechanical
time fuse operating by clockwork,  Howaver, it is most diffioult to control the foroes
acting on the parts of a mechanical time fuse when fired m a high-powered: gun,
This problem, that of devising a mechaniesl fuse whieh will funetion praperly, re-
gardless of atorage conditions, gize of gun, initidl veloeity of rotation, or angles of

elavation, is one still to be solved.
Folownd 1. 6.

Sl 27. There are three types of time fuses fitted nd lunding gun dmmuni-
tion and shrapnel for other purposes and one typefor irernft use; Thay

-

C

Bethlehem izﬂallldmnaﬁnn. the Frankford Arsennl 21-second combmation,
the Washington NV ard combination Mark [X, and the Scoville time fuse,
Mark XT, Mods. The first bwo ave practically obsolete ind sra found only
i the Mark L, 3 Mod. 1, and Mark 1T shrapnel, called old shrapnel, The
Intest shrapne d with the Frankford Arsenal, the Weshmgton Navy Yard
or the Seovill#Mar® XTI Mod. 1 or 4 2i-second combination fuses. Tha Scovills
Mark XTI Mod @ d 3 timae fuses are used for shrapnel, illuminating projectiles.
and high exploS®e® projectiles for use in antiaireraft work: Time fuses without
percussion slements are recognized by the red tops.

Fuse,

O




183

28. The Bethlehem 12-second combinntion time aud percussion fuse is shown | Rithishem 11-
in Figure 85. [t has plungers and wire simila to those of the usual percussion shear- :
wire fuse, but the time plunger is'so arranged that the shock of firing not only
brenks the wire but explodes the primer cap, filling the angular envity of the fuse
with flame. This flame escapes through the vent at the same time igniting the
‘zero. end of the time frain; a prece of quick match, leading from the time composi-
tion to the vent, insuring igoition. The time composition, which consists of «

apweinl mixturs, i londed in the teain disk under considerable prog @ The train
d sthek is gend-
; . aettings of
one-sighth second oan bo mado.without ditficulty. The lock *h iz Tomovacd
just before setting tho fuse, Murmishiss an additionn] safety g Teping the time
plunger {rom impacting agningt the primer cap if the nnmmni\lld be pecident-
jsiiadSel position and
insures good contaet of the tima composition with the fels wn washer, so thit
burning of composition {akes placa only on radial cms%sc
i
is provided with longituding] fame prsssges, as 18 also the sfWil that holds the pri
eap, the holes i the anvil cap being novered by a t@tm of shallacked linen.
complete senl beinahius fo

is of the horseshos type and extends through an wre of 315%
uated in quarters up to 12 seconds, As tho seale is large andSfigtin
‘illy dropped. .\ spring washer firmly holds the feain
f composition,
20, The magazine s filled with Goegrainod Nm‘. The percussion
slement of the fuse i similur to the uspal type of wire %ﬂcepl. that the plunger
30. The fuse is made waterproof by dipping it ath of shellae; o thin 'bu
i pus formed.

pin s 1o be ussd s o Seftiog tool, rither end being

nelopited for inse this setting hole of the Madg disk, which should by moved
wntil the mdgeds ooghl o aligoment wi s graduoation of time desired.
The initil moy i getting of the disk sh@“ right hunded, as 1he fuse has
o right-londed anid roverse motion m‘iwl 1 tendency to unserew e samie

Arsenal 1G-seennd comfy
o 5B, 1s no longor be
from the re in service. The ne
g time fuze—A hole is
song ub e painkin the
. 6t befors londing, the sa
plungar to rest on the fuse body,
discharge, the split-ring spring 1
primerin the plunger striking th

i tome and perewssion frze—Thig, Franhtud At
ufactored; though o mumber bouglit e
he fuse s as follows:

through the cover, the time train,
orresponding Lo the number of seconds

in is removed.  This allows the time

1 is held by the split ring. By shogk of
dlod and tho plunger foreod to the rear, the
int nnd exploding,  The Name from the prinier
passes through four radinl enites the ring of compressed powder. The
auly vant for thess gases is th ad hole, and they ignite the time train ab that
point. The latter burns an the powder in the tube and the magazirs.
The flame from the magazine fWirge passes through the percussion primer plug
and pereussion plunger and ignites the bursting ehiurge in the shrapnel.
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(21 As o peratssion fuse —By shock of firing the sleeve is earried to the roar.

The split ving apenz oot and is foreed back inta the groove around the rear end of

the plunger, where it springs into place. The plinger and sleeve ave now loeked
together and the point exposed, On impact, both fiy forward and explode the

O
g
Q

This fuse is set with a fuse punch, shown on Figure 59.

Veankiord B4 33. The Fr Apsenal 21-second combination fuze, Figure 57, wmodel

wreand faee.

1007 M (Mark [

34, The his fuse is machined from a bronze casting. 'The tiine train

hard-rolled rods: of Tobin bronze. An annular groove in
the shape of seshioe is milled m the lower face of sach of the time-train rings.
Meal powider s ®Wfipréssed into these grooves under o pressure of 68,000 pounds per
aquare ineh, forming s time train, the totsl length of which is 7 inches,




185

35, The time clement of this fuse B compused of the following principal parts:
Tho time or concussion plunger, the coneussion resistance ming, the firing pin, the
vent, leading to the upper time train, the compressed powder pollet, the upper time
train, the vent, the lower time train, the compressad powder pellet, in the vent
leading to powder magazine, ‘

36. The plunger is cylindrical in shape and containg the percussion composi-
tion in o recess ab its base. The weight of the plunger rests upon the conoussion
reaistance ring, which keeps the primer from contaet with the firpmppin. At dis-
charge of tha gun, the resistanes of the ring Is ovarcome and the pli exploded
by contpet with the firing pin,

37, Asstated shove, the snnular grooves into which the m
Lrain is pressed aro in the shape of & horseshoe, u solid portign
the ends of thie groove in each ring or disk,

oweor of the time
i left botween

=

L
Fig, 7. —Franklord Areral 2 bination Fie
ipger time frain ring i provintgd from rotating by pins which are

0 body and the nner @irMgference of the ring.
t 18 drilled through th s of the coneussion plunger chamber,

opposite a hole in the i surface of the upper time train leading to
train from which the dggftign of burning is anticlockwiss.

i hole i deilled throug ipper face of the lower time triin ring
to tha end of the lower time trai s, from which the direstion of burning is
clockwise. The lower time traig{rn®eis movable and is gradusted on its outer
21.2, each full diwision corresponding to |

ollge in o clockwise direstidn
second time of burning in %\mﬂ- divisions are subdivided into five équal

parts corresponding to one-fif . A radinl pinis provided in the lower ring
for engngement with s notch fuse setter for setting the fuse. A line on the
jower flange of the fuse stock is the datum line for fuse settings.
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0. Tndex numbers will not bee sssignad o uts of bluck powider,
1. Conniners for black powder should alweys indicale the kind of powder,

() Cannon.
(b Shell.
\o) Sphero-hexngonal (borpedo impulse),
12. High ixplosives (Plato 26)will be supplind the itton dopots m eontain- e s (Rkriiy

s conforming Lo the Intirstate Commarce Commission regulations, explosive D,

in wooden kegs with capper wire-bound wooden hoops; o
i aled on preking.
g shipments, but
ufacturer, con-
et waeight, thos
is.

wooden boxes. 'These cotibainers must hava interion paper
The contaners are not w he used sgam for the purpose
should bo destroyed.  They ar marked o ghow thy m
Grant nutnber and date, reqitisition aumber, 10t number,
E. 1. duPonl de Nemours & Co., Barks@a
Grade “A" T. N, T., Lol
‘Cont. 28757, May 1. 1516 R

(Gross Lbs.  Net

13 Explosive " D" gontamers will be ]min& nenecid biaek with
stenciling,

. Thi boxes for other high sxplosives willshuye the ends paited a's
with Blels signeiling, a5 [ollows.

Q R s men VR IRY
AT Vallow

Grie TR vnsanssameenyrs
TSRl o= v :'_f:f'. T TITa T < T T Wil
gradn 018 T, NOT, Somggies will Liave atenuill on the side U

only."

o B PN antended only for use in
mines; depth charges, and bombs, sud never
or burster oharge éither 1 the oast or

: aye green bands painted scound middle of
contaier, These oeed not d, but il assist mo wlentifying T. N, X
contwmers with red ends.

15. Powson gas is shipp pntaners ready for loading direct e projectiles.

Specinl mayrkings on Mor', ek ns o blnok gross or e green cross or othey
gromstrical figure, will de o kind of material.  These markings will be known
by specinl arrungements gon the manufacturer, the burean, and the ammuni-
tion depots.  Gas contal are to be packed in stwong mir-tight barrels, with heads

parafiined, suitebly murkad with & broad ved hand with the number of containess



236

and 'kind and eolor of geometrical figure, name of manufaotursr, contrast n,um]”g
dats of loading, gross and net weight of each contuiner,
Miton o 10 All bng sun ehiarges (Plate 27) put up in silk powder bags shall be marked
Bet big ke gl steneil on each bug in black lotters, threefourths mok high, parallel to and
on the apposite side from the lacing, us follows:
Culiber of gun (and mark i vequired).
[ndex number of powder.
Weight of amokeless powder contpt

Propartion bag bears to full (or & tal) charge,
Initial yelovity,
Initials of inspeotor.

The letters ' F. €.!" shiall be used on th n.n abbreviation of s
Yfull charge! I the bag constitutes the f o. it is marked " F, O3 i
only part of the full dharge, it is mucke: AL T8I MRLIL Y R Ny
be.  Reduced charges are no longer issy r\m:e. -xuepl for : Xhey-
mental firing, in which cuse the mur}yn bng (and nbﬂ of thefileptification
tag and powder tank) shall road ** pr 4 Exp: (hg.,'" ete., muy
be.

17, The dyed iginition ends of IJ powiler bags shall b in block

lotbers, three-fourths inch high, ae{o
Ignition. .grnmam
8. No paint containing oil &l o gl in macking bagt and care must be
pol to blur the stenciling,
. Tdentificilion tags are used with nll smolaless powder charges.  These

Lot onuuu the fallowing du
Caliber of gyn.

Index of pcm
Weight of py w sontained and proportion of full or experimental

Fumder idvatl
Aestlon tags,

Lhargc
Initial v
Wutght c@on (il 1gnition is contained in primer, state " primey

igniti

B“u'lu' adings of wet and dry bulb thermometers,  (See United
Stat giul Ordnance Manual, Pt. V, art; 202.)

wn depot (where preparad).

I% f checker,

[ of gauger.

% of gunner in charge.
ila of mspector in charge.
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PLATE LVL
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PLATE LVL.

WINCHESTER PRIMER NO.23
ANYIL

PRINER CAP PHIMER STOCK
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PERCUSSION PLUNER GROUP

CUP INSULATOR
Cup-
CUP WASHER:
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4
g
Q

PRIVER CHARGE

PERCL SSION PLUNGER GROUP TN i
QUP VASHER PRIMER STOCK EXTENSION
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Primers, Lock Combination and Case Combination Ignition.
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