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SECTION 1.
NAVAL GUNS, MOUNTINGS AND SIGHTS.
o i b
GUNS.

G enefal Notes.

____——-l""-

Classification of Guns lery,” ineluding all guns of 21 cm. and larger
: s «heavy arttiery, 90 cm. in calibre, and “‘light
Ger ro classified 88 m 10.5 cm. t0 20 om. :
calibre, El&icﬁiﬁlailﬁfe?;?’ comprising a,,nm- cafflgre than 10.5 cm. s P
artillery.” whi i 1l guns of sm + otres, and total longth 1n calibres, &5 ¥
¥, which comprises 2 o in centimetres A 4 P none or Q. F. oun); €. g
b t}?ﬂ guns are denoted by tho ‘]’3“ )i gK" (Schnella
Y the letters “K (Kanone or 2 ™
28 cm., K. L/40; 24 cm. SK Ly/40- ; ganiformity, U°
In these reports, for tho sake ¢ g, pounds Wl
the calibre in inches, or, for gmaller U= s s about 3 calibres less than
the calibre in centimotres in bracke!® ¢ pore of Krupp g¥ 54
o (31111])].()]?r
It must be borne in mind that tho lc?am of breech mechanism

the totq] length, owing to the wodge syst®
Types in Uge,

i dopted
-t:ch nomenclature has been adopted,
the«}?; lg} projectile, being given, followed by

. o since 1889 have been of the
:nto the Service S
oduced 10

. i heavy calibre
5 intr inciple was RPP%led to :
Q 1All medium and light calibre g111}911§95 ghat the Q-F- lgincni)) and 9.4-in. (24 em.). Since
gﬁn‘ y tﬁl’l pe. Tt was not, however un ;e ing the 3'21;';; t(;d with Q. F. breech mec]:nall:usmﬂ;‘i-&u}r
S, the firg S introdt n cons : as known, apply eq
that date oy b of these to I-)GI t calibre have struction which, as fa‘ltr o B 1150,
guns of the heavies . cons” 1 Coast Repors e il g
to qLome notes on the Krupp syster Germ? high ballistics from guns,

in biain
®Iman naval or ill be found . dor t0 ©
naval ordnance, W ormans; ¢

have b has been stated that the Ger

Th tdopted largo chambers it W L e
© effect of this has heen to prodic® ™
asg, and ﬂﬁSh,

Riﬂing_

= ine powder.
heavy charges of slow bm-::]vuﬁzmss‘we
- d pressures, and consequently ©
rd pre
:oh forwd

twist being generally
ing 1 floyed, the red varies from
y .ﬂmg 18 eml .St emplﬂ}'e varie )
Old Te - ]_-gasing sb of 1 uzzle. The ;‘:}—; the gun. In the 4.1-n.
unj eports state that an InC nature of

' iz S 9 9.pr. (8.8 em.)
1 i;f{;r? for  distanco of about V0 (4L, wor0ti 5 o 1.1 L/ion?l]:;lc?{.ﬂup; aden
L/a5 ano'r 50 calibres to 1 in 25 or 20 ¢ 1in calibres The grooves &
L/30 i;-oigcr{.msing twist from 1in 50 tom to be 1P
aboyy o L 1045 to 1 in 25 calibres 1%
F threo ¢o each centimetre of cali ra-h the sam®
© shape of the groove is very ™

Lite o Riﬂing

ia very oreat, and that great

uns 18
h_ riﬂiﬂg Of KI'U-!)P g t in der I,_X.[.tille[‘i_e, &C-q”
@ ‘o i : ol
aecurucvr ?;&n be no doubt that the El{;’ b f the gutt. ¢ den Uﬂtﬁﬁ:{{; gred from ench c{lt)léble
< 'S Maintgj L 5 ; . alty.
s Gc“rding;ﬁa&ned t.}uou%léﬁ::o the “ L& imb - of r?und" ts with tl1;a i&/ddr;u;'nd e
&ma S,t&ted that 1(.} 1.906 e I I}erﬂl’ ! ing O* B jn. (28 e
laiq own 1 nto l}ilmlts as to the -
Engq » but that the decisiont
.2..111. Urance tests were carried outb & Jith 8 mean !
lem) 1, ounds Y1 4 oy rout

Luzele velocity of 2,821
. helow 2,624 {t.~secs.,
o 1 to have bheen

/45 guns. 38 T arag foun

- the 11 ore fire ft.-s00S:
Sees, g l-in. gun there wereé - 00
Making 9 1"’"11“(19 W'it%l a muzzle velDley .‘;ﬂnc:t,h f the o1
Oty of 192 round fir d 10 B
Y s nred.

; CL A
I. 1!:”]““.:\ 't;\.\,*"‘l‘.
i) ;‘.,"l!-i
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increased by about one-third of the calibre; the limi 1 he rifli
; ; the limit of the life of the rifling h
and %ere had been no sensible decrease in accuracy. Ut
rom the two 8.2-in. guns there were fired
. 2-in. y ed 390 and 500 rounds respectivels
312 iounds from No. 1 gun were fired with an average muzzle velocity of 2,7392{'
which 36 rounds were fired with an average of 3,084 ft.-secs. The length of the ek,
“}rlas ncreased by 2.52 ins. after the firing. From No. 2 gun up to the 266th roypq
charges were generally chosen to give a muzzle velocity averaging 2,003 ft.-secs d fireq the
a.hmammum of 3,018 ft.-secs: ; rounds Nos. 267 to 344 were fired with reduced mu;zlﬂﬂd Makip
t e el'ld‘ure}ncer;}est Was continued up to 500 rounds, and during the last series the a:czelacit‘ies;
maintained. 1e wear was greater than that of No. 1 3 o
reported. i gun, but the exact 4mouny yygq not,
At the calibration in 1913 of the ten 11-in (28 em.) L/40 Kru i
: 1 ¢ -1, (2 - PP guns, in th
bf).ttlﬁshlps ‘_V]]]Cll were sold to Turkey and renamed “ T ourgood Reis” an,rl “Ba?-z,t;v e Germ
dine,” practically no wear was apparent in any of the bores, and the results Were e;““'?se Haipeg.
accurate. An average number of 155 rounds per gun, with a maximum of 199 4, traurfiin&rily
of 123, had been fired frc?m th‘ese guns, but it is not certain that full ch arges were Jinimyy
case. The muzzle velocity with full charge is roughly 2,300 ft.-sec. Used in eve

Relining Guns.

Owing probably to the very small number of full charges which appears to
each naval gun per annum these guns are seldom returned to Krupp’s workg for 2 6d fropm,
According to the statement of a German officer in February 1910, 4 duplic; trel.mmg.

: it

Cl reacheqd

“SCS., aftep

Ly

is‘kfapt regd}' fc':-r every hea,v.y gun. This statement, however, contradic 00 ner tuly,
Mlmg.ter of. Marine n the Reichstag about the same date, namely, that Germ, the
partially dispense with reserve tubes on account of the superiority of Krupp Yy wag ablo ¢,

of other countries. EUS over g,
Se

Reserve of Guns,

In 1905 it was reported that the proportion of reserve guns for heavy calib
cent, but that the whole question of reserve cuns was under consideration A
it was stated that the above proportion had always been considered inadeq[uat ;

The reserve of guns at Wilhelmshaven Dockyard in January 1913 was stat le.

L/50, 22—11-in. L/45, and 60—5.9-in. L/45 and L/40. Although the informe;' o I-m 13 1

the subject, it has been calculated that the reserve of heavy and medium gk, ‘Deagr, .
Navy is now about 40 per cent. EUDS in the Gerlilon
an

5
the Samgq t]_I:Er
3]

B. L. Guns.

The only B. L. guns of any importance now mounted afloat are the 11.;
and L/40 and the 9.4-in. (24 em.) L/35. The former calibre, both L/35 and L-ln. (28 em,) 1,/
armament of the ships of the “Brandenburg’ class, while the 9.4-in, ouns /40, for the 35
vessels of the “Siegfried” and “Aegir” classes. re to he foy Main

Q. F. Guns.

The Q. . guns at present in use include the following calibres:—
12-in. (30.5 ¢m.) L/50.
11-in, (28 ¢m.) 1/40, L/45 and 1/50.
9.4-in, (24 em.) L/40.
8.2-%10. (21 cm.) L/40 and L/45.
6.7-1n. (17 em.) I,/40.
5.9-in. (15 em.) L/35, L/40 and Ly/45.
4.1-in. (10.5 cm.) I/35, L/40, L/45, 1,/50 and L/55
In addition to these the latest battleships of the “Bayern” class ‘m“‘?ll 5-in

All the above guns are of the usual Krupp construction. (38.1

Cm, ) gung,

16-in, (40.64 em,).
It is believed that a 16-in. (40.64 cm.) Krupp gun was under tria] durjy
g known, there 1s no present intention of mounting this type of gun ﬂ.ﬂoaltg 1913, bug,

as 1 W f&r

DNANCE.
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15-in, (38,1 J )
- 1l em,), ; ount eight 15-in. (38.1 cm.) guns.

Tho latest 1attleships, namely, the “Bﬁ?f‘mTani;EE qun, calibres in length el

L] 3 g = 15 =2 t 45 T k.

p;‘;ﬁ“;‘;if &ttle-}cl:rul?ir; v:ﬂlrrﬂ::; i?:;j};ears that these guns re SRR

Lographs o 0

s ¢ in evolving a satisfactory

¢ a fair number of them.

coast defences.

Front indicates

ifficulties

turned ou :
been mounted in

d of naval design on the Somme

36.5 cm,),

1‘1-inIt 18 believgd that Krupp exp?rlell;:; (b

Non : H6 cm,) gun, and mou}lf;lﬂg: but S0Me ma;

ea o beljﬂVecl to be mounted _ﬁﬂf’“?{] e

that?mvery of a shell base of this call I;-vica-
hase guns are being used for Jand s

T e
€re are 72 grooves of rifling-

2-i-'ﬂn (30.5 em')
) in

It The 12,9y, (30.5 ¢m.) L/50 is mou?tfi? frst pattle cr
g &130 mOllIlted .ill ﬂlé ::Dﬁfﬂiﬂggr” the

T LE
» e Kaiser” and “ Komg classes.

1
reer gun than 11-in.

i ﬂ.ﬁe‘iﬂgﬂﬂ:
2 niser to carTy ala

» and “Seydlitz,” and
«Von der Tann.”’
preadth, and height zones
The powder chamber I3

ll‘ino (28 ﬂm.) L

thg EG N-in, (o8 em.) L/50
ceopa: 2+ 1/45 in the four ba
af 701'(11_—[1
re?ﬁ’rtg?j{ yards are 47 yards, 2-
! 0 bo over 8 ft. long. .
Bin, 1 cm,), g of all battlesiiP®
3.9-in dary SO unted in B2
- 8uns form the secol pons are I

is ﬁ:so}‘llflte‘}}m { Moot i,

ttleshiPS "' 1o 50 per co

€ t tho rango table for the 120" g9 yards
ange ta e ds, A0

and battle eruisers.
test ships-

b . :
'S believed that 50 calibre wed il

/45 guns is deriv

G
n, and L
(10.5 cm,), ing the L/40
E i Aueerniie ik e g
Tabl- h;a fOHOng information ¢ — T 414n.005cm) LA
ptu : ari— o e St
=5 Ptured during the w e bt o WA e
S e ) DA LM, i L= Mod. 18974, gog e,
ot Tod, 1904—4, 233 Ibs.
ﬁ\ . s L Bt ¥ 3,197 Ibs. Mo 174111)3. ;
e. e .
'8ht of 8un and breech block...---====""""" 130 Ibs. ' {, 200 n’-m-:lﬁg.é g
@ G h plocK...---- : X —=1H3. b 1Ns.
¢ b 186 in8. 3,900 ML= L3 ins
U, - Preech block. ...........ceeeo"" ; 795 M =100 e, 74 am. =26, 5 ins.
il el 38 0] 0 Lo o~ S £t T JBE 74‘2 10 6 Sl ]
Congtl ok ayers o hoapa 111111 Ine I s mm T . 3,228 B =T e
L LB SO TN O & s 67 " -147.6 105 0o T 1 983 ins.
5 o I?Olre ________________________________ g, 751 mm-fj,m«l ins. 1074 mm:ﬁ'gg; iﬂ:
i ;3“Embe1.-“.........“.-----"" .... 1105 M~ 4 933 ins. 115, 6 om; =%
b ]E:al;a{ilﬂmg 10 fur = 558 | 111.6 mm.=4 334 Ins.
R o l’ommﬂrooveq ------------- u o 304 ing. ! 108.6 n'nn,_-‘-;-.t. 276 ins.
conical cartridge chamber.--=-* 111.6 I&l"m';i. 976 1ns- i mm.;- 0492 in.
i ¢ 108.6 82 0492 in- : 3“% 111111.5,'%2; ;g
] ey L L, 5 ) P = 4 a m.=. 1 5
D:“lmber of L}’h'{ldnc:ﬂ_ projectile chsmll.l‘:" _____ 1.25 m;‘i_#.gﬁz in. | 3.b ?}45 0125
Brooves of rifling..e.esece-=22""" 1, 6.8 13710 o metres (13, 342 yds.)
t 3.5 {‘Eﬁm 1/30. yds.) 19, 200 mettes G
res (19 ©°° [ - PO e e e
12, 700 "‘;};29 .8 | .
i Lk neing
: ,ruisors, commencing
gor light ©
1 the Ia

pchanisi.

-~ 1 range

automat: and to have ¢ £

Krup? i in length, .+ and sicht setter
gnn]z‘gybl : :

put in bad woather
hy percussion

j¢ m
. guns M atic 1
4.1‘111' g i‘;h

e ﬁf‘t.ﬁd % to bo

It has heen reported that the
the “Rostock” (see Plate 1); aribrﬂ g g vod 1-:35{'-9

With

of %]10 model 1915 gun of this ca -
00 metr 0 vards). ¥
Arg 4 etres (13,100 ya .
?3ﬁ-tted° The f-{unla;,yer himself 1ay3 ”i“nc, p1i¢
ont. 8ht setter, who has his own elevats
¥, and telescopie sights are fitted.

g n Piring is
this &7, th cun 1 Fir
5 ﬂls o v
o€
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Light Q. F. and Machine Guns.

The light Q. F. and machine guns at present in use comprise the following:—

3.54n. 15-pr. (8.8 em.) L/30 and L/35.
3.5-in, 23-pr. (8.8 cm.) L/30 and L/45.
3-in. (7.5 em.) Li/21.

7-pr. (6 em.) L/21.
4-pr. (5.2 cm.) L/55,

4-pr. (5 cm.) L/40 and L/55.

1-pr. (3.7 em.) Maxim automatic.
.31-in. (8 mm.) Maxim automatic.

The 3.5-in. 22-pr. (8.8 cm.) L/45 and 4-pr. (5.2 em.) L/55 are fitted with semi-ay, i
breech mechanism. The latter was introduced to replace the 4-pr. (5 em.) L/40 in the(lmatic
ments of small cruisers, T. B. D.s, and T. B.s. :

The 1-pr. (3.7 cm.) Maxim automatic guns are being withdrawn from ships’ arpy
but are still supplied for landing purposes. s,

Rifle calibre Maxim automatic guns are supplied to ships for arming boats and lapg;
purposes. Scihe

armag-

8.5-in. 22-pr. (8.8 em.) L/30.

The following details are derived from the range tables taken from a prig
0.
are authentic:— prisoner of war, and

Maximum chamber pressure...._ .. - ------ (about) 15.4 tons,

Length of chamber_ .. ______......-....-15.9-in. (404 mm,),
Maximum diameter of chamber__ __ .. . .. --4.05-in. (103 mm.),
Weight of gun, including breech mechanism . 1,091 Ibs. (485 kg.).
Weight of breech mechanism . ...---88 Ibs. (40 kg.).
Maximum range. . . ... ... .-----9,077 yards (8,300 metres)

Thero are 32 grooves of rifling, depth .036-in. (.9 mm.), the twist of which i

1 in 45 to 1 in 25. TR ch increases from
The gun is believed to be made from a single ingot, and not reinforced with hoo
This gun fires a projectile of 22 Ibs. with a muzzle velocity of 1,936 {t. see, 2=
Details of the mounting as supplied to T. B.’s will be found on page 26.

Anti=T. B. Gumns.

The 3.5-in. 15-pr. (8.8 em.) Q. F. L/30 guns were recognised as tho anti.T
. all battleships up to the “ Braunschweig’ class as well as in the earlier e
¢ Braunschweig” and “Deulschland’™ classes of battleships and in the later 1g
the anti-T. B. armament was composed of 3.5-in. 15-pr. (8.8 em.) Q. F. 135

In the latest battleships and cruisers the 3.5-in. 22-pr. (8.8 em.) L/45 Se;ni
mounted for this purpose.

It appears probable that these guns have now been withdrawn from gh;
small number, varying from two to eight, of new guns of the same calibro, m Ps, and that g
aireraft mountings, have been supplied to the more modern ships, and that E; fBDImt,ed Ol Bty
ings for the guns in older ships have been converted for anti-aircraft fire, anq Gi:;;of the mount-
or new guns mounted on them. er the Ol‘iginal

This indicates that both the 5.9-in. and the 8.8 cm., guns are now consj
orman ships, the latter calibre being also used as ﬁnti“:?;e

.B° armament
wsers. In the
t ('-1&33 cruisem’

-dutomatic wag

T. B, armament in G d to be the anti
craft gung,
Boat and Field Guns.

The boat and field guns in use at the .pl-esent time are the 2,36-in. (6 cm "
[j21. So far as known the guns mﬂ.\,T d_lﬂ'or as _rngards breech me;;hamsm') B.L, and Q, ',
th breech mechanism and fittings, weighs 238 lbs, . The B, | gun
Rifle calibre nmchin_{e guns are !n'ovidcd' with field carriages, and the s l
be mounted on the 2.36-in. (6 cm.) hcirj' carriage. In_puu.f:e time all battles Pr. (3.7 em.) can
2.36 in. (6 cm.) boat and field guns. 1t is believed that m S Carry two and
awn for service in the field, 0st of these guns have

complete Wi

eruisers one

pow heen withdr

il
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7. B. and T. B. D. Guus.

30 was the standard gun in all 'T. B. 1)'s constructed from the

m iy e
y T'he 3.5-1n. 22-pr. (8.8 em.) Ly : i ] Y
908-9 programme up to the outhreak of war. During 1915 a new 4.1-in. (10.5 em.) L/50

semi-automatic gun was introduced. This latter gun has been adopted as the standard gun for
r.? = i i - - . I
modern T. B, D's. and it is rppurtvd that earlier boats built during the war will be rearmed
With 1+ e .o el s I'E :
th l‘t as soon as guns become available. 4t .
The machine guns in tnrlmiu eraft are mounted on a stand weighing about 90 Ibs., which

can be fixed to the deck in a few gpconds by means of u screwed bolt.
From another source it is reported that the gun now being mounted in T. B. D's is the

4.1 2
m. (10.5 em.y L/35 medel 1915

Submarines’ GUNS and Mountings.

| submarines are armed with either ene 4. 1-n.

These are mounted on fixed mountings.  In

: hine gun is earried W mnuntefl o the ‘(-annins* t.m\'[:\.r_ ozt

]1 s I')n-“'\S“‘}]H t,h;l-‘- hﬂ-ﬂt-‘: “'.'hi(_{h qat 'l)]'esellt. Cﬂ-]'l':‘.- ‘2.'3'13{1_]-. gunb lnay E‘I‘ea.] me Wlt a Slllgle
' d that the extra weight of the 4.1-in. gun,

4 ]-‘ill o o 1 e

. 80N when puns are available, putiv's heliev :

Aialy ¢ uns are available, :

which ig 5 much ﬁmo‘or 2nd heavier gun than the 22-pdr., has proved to be an obstacle to its
=

il]t.['o([u L5 :
ction in g =t
submarines. .
1, @i mounted in the lates
=

It h 5 :
1915 guu“_H been stated that the 4.1-1

ki "
i 5“ 1ith a few exceptions all recent large Germat
b 'I-‘ M) gun or two 22-pdr. (3.8 em.) guns.
tdition a mae ‘hich ean be

 submarines is the 1./55 model

&nti-Aircml’t Guns.

avy stated m the Reichstag, that existing guns
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P[,ll}pl'il_t'lnn requiring about 3
h(:_i.“!i‘fi‘t.t'u—nmgwt i.»:‘p]m'ml hot
T he armature is fitted with
the underncath of the trigger rod.
move g the rear, l-]L(‘l‘{‘h_\‘u potating

Semj
Mi-Antomatic Guns.

1 ;
[ !](‘ 2_”1‘

“'{illg‘[\
\\'i‘[]g{\

Provide.

_h!'t-‘t't'h moechanism, ap
i IS retained in the open
. ) '1 i = L]

g on the flange of the cartridge
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51 em.) and above:—The mechanism (see Plate 7,
the medium calibre guns, except in small details. To open
(28 em.) L/40 the hand lever is tlu'ner} through 637°, this
= seconds 10 perform. "Ul. the guns are fitted ‘mt-‘[} t.‘luctru'al. release.
. izontally in a recess 10 the wr.fclge parallel :.x-'lt.h the axis ‘nf the
a bolt, the rear end of wh_leh .hezn.'s against a projection on
On completing the electric circuit, the armature and bolt

the trigger rod and firing the gun.
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g em.) L/45 are fitted with a semi-automatic vertical
at resembling the Hotchkiss mechanism. The
and is sutomatically closed by a spiral
wetor forward. A re-cocking-lever is

and 3.5-n. (8.
v S0 mewh
: he extractor,
ing the extr

(5.2 cm.) 1./55
purvnt.l
position by t

wase fore

Auto .
Matic Gy ; 4
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The 1
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while
t“I‘mu
pPut to ¢
(_1'f t.he I)l'
SPring
the

L fradle
Clee 2

bing the

on the empty cylinder.

10 1g
wer
Caseq | :

8 3.5 atic mechanism.
S S T '
. (8.8 e¢m.) L/35 gun, ant

. d by means of
Scsing and release type
ply operating the firtt

agazine or hopper is 2
nth round being in th
L(}! by two men, one of whom

4 3 H s
d 1}‘)';’?:::‘ ]??;1]1;1_1;-5 .1.111:111;({1(:“ n at 11 wendy supply ©
o or provide
“berate the gun automi
I\’I'dg:lzim' Fi.ro," and the o the
ee_('-h mechanism and M
dt‘-\"ll..‘u connected to the B.
This spring is co

. : ] cot
loft side of the cradle, 81 1 tuates

22 pdr. (8.5 t'.lll.,'l’,.
ved, a new type of -1.;-ln.- L
vs the genoml appearance
‘ the mechanism ffn‘
to the 3.5-10.

(12 cm.) are being fitted with Krupp
of the mechanism as applied to
0 4.1-in. (10.5 em.) gun. The
(8.8 em.), applies equally to all

and also, it is behe
I’lﬂt-l‘ S ;‘-_;11{1\
| Plate ?

_ 5 = ;{_-1 )llul\' = : ‘ = ; o
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loading for the first round of “Magazine Fire.” The magazine remains filled, so thgg by simp)
turning the lever this nature of fire can at once be reverted to if desired. iy

In the case of the occurrence of a missfire due to a defective primer, the breeg

by hand, and the cartridge replaced by a fresh one, after which

h is 0

¢ . 21
‘Magazine Fj Pened

resumed.

8" can he
A hand-worked safety arrangement prevents the involuntary opening of the bree W
firing. A locking bolt prevents the spontaneous opening of the breech on recoil, 1 on

Both mainspring and striker can, if necessary, be replaced with the breech closed
A rate of fire of more than 40 aimed rounds per minute is stated to have been ol
with 3.5-in. (8.8 em.) L/35 at Krupp’s proof ranges, without undue fatigue to the gun’s ;r;uued
' Tew,
Gun Circuits.

DyPamo firing is employed in the “Moltke,” and probably in the “Nasgay and Jte, shipe
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tubles, and should therefore
1, see the table of ammuni-

Ballisties,
g5 .eg .| Re
§§ | Muzzlo ﬁ‘éﬁ marks.
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GUN MOUNTINGS.

General Notes.
Types Employed.

All mountings introduced since 1895 have been of the cradle type. These moyyy;
divided into three classes, viz., Drehscheibenlafetten or barbette mountings, Tumﬂll;»lngs are .
turret mountings, and Mittelpivotlpivafetten or (. P. mountings. Barbette muun[;'ett(m or
turret mountings for heavy calibre guns were formerly fitted with hydraulic conty Mgs and
the 11-in. (28 em.) barbette mountings of the “Braunschweig” and “Deutsehi, d:’-'hut with
cloctrical control has been introduced for heavy calibre guns. Turret and hﬂ-l‘het.: claggeg
for medium calibre guns are provided with electrical control for the training "eru-{' Tountiy gy
mountings for medium and light Q. F. guns are of the usual type. Srtielha () p.

Until comparatively recently all mountings were as far as possible inst
the guns being fired at angles of elevation up to 30°.

The latest information, received from an authentic source, is to the effe ¢
12-inch turrets of the latest ships the maximum elevation obtainable is only abo{il th-&t i
maximum depression of about 8%, and in the 5.9-in. batteries of these Nuhips; tlht 15°
elevation is 20° with a maximum depression of about 40°. ¢ m

All modern turret and barbette mountings revolve on ball races. Tp, ball
(21 em.) mountings and above are 3.9-in. (10 ¢m.) in diameter. No case of t-hc? s for g9
of these !)alls has ever been reported. In the smaller calibre mountings the cliumo:?cmr"’
varies with the calibre. e of the balls

alled sg g t0 permit

N the
3 \Vith i
&Ximum

williams-Janney Universal Speed Gear.

In May 1908 it was reported that the preliminary tests of this apparatyg il
haven dockyard had been so satisfactory that Messrs, Krupp had receiyeq s _the ‘f".]’ilheh
the gear in the turret of a ship at Kiel. It was expected that the result of (}eq Mctiong ¢, P
the adoption of the apparatus in all new ships, but this at present lacks f"”n[irin Wi .
atiop
Improvement of Training Gear of Turrets.

A considerable sum of money was being spent in 1913 on the improy

% ; R 3 Cment of
gear of heavy guns in both existing and new ships. '

1o tl‘“i]lillg
Improvement of Loading Gear.

A first instalment of 24,5000 out of a total of 112,500, was voteq i
1914-15, for the replacement of handworked loading gear of heavy guns bvl} the €Stinny,
. ¥ lydl‘ﬂu -

tes fop
Triple Turrets. Wep,
Exhaustive trials with triple turrets, which were unsatisfactory, are bl _
place at [ssen during 1912, It has been reported that further trials ol 1eved Hi
Triple turrets have not heen adopted. Placg ear] P‘_e taken
M 1914
Holes in the Rear Armour of Turrets.
These holes are used for two purposes: (i) for the ejection of CNPLY pangs
the projection of the staff of the hand rammer. In ships having chajy, ‘:1 Widg, Cas
the rear armour are closed by means of flaps. Mgy ti1L s (1) foq
| HE hol
€S m
15=in. (38.1 em,) Turrets.
15-in. Barbette Mounting (38.1 em. Drehscheibenlafette).
“Raden.”
‘I'he ”u“_},.,n,..p of these furrets appeas i‘n he vVery l:;l';__r‘e‘ L“ﬂd'l.nu %
on \"}ﬁ:h I,“In,{.h.-m_u a departure from previous types of mounting, s 8 A any angl,
$ J 2 . - Ch

of elava.-
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In the working chamber, projectiles and cartridges are trans
: .o ) ges a ported from t P e
to the loading hoists by means of endless belt transporters, as shown on Plag he trunk hoists
The hoists to the guns are electric. ¢s 104 and 10s.
Projectile hoists deliver between the guns and th jecti
ey R ® g e projectiles are pushed
loading tray working on arms, which, by means of a lever, can be lowel-;ed :ua?y o o
spring into line with the breech. They are then rammed home by chain ram st a returning
Cartridges are dehvergd on the outside of the guns. Here they roll o tn_le.r. I
trough, along which they are pushed towards the breech by hand. The b §110,40 dnclined
the loading tray. The front charge is pushed into the breech by hand T en rolled into
is rammed home by the rammer. » and the main charge

An overhead rail in the gun-house enables projectiles to be supplied to

eithe; hqistiﬂ g : both guns from
rojectiles and cartridges can be whipped i
o fland pped up from the working champe; to the gun-house

Ready Supply of Ammunition.
A ready supply of ammunition, consisting of three pro

A . A s
projectiles are stowed in the after end of the turret, horizo;t:_]]?s’ 18 kept in the turret, The

Turret's Crew.
The gun-house crew consists of 18 men
and : ith. ;
rangefinder. an. officer, with, in addition two
In the t\:‘quing chamber are 12 men and a petty officer e
The positions of the guns’ crew are shown on Plate 1OA.

General Remarks.
The arrangement in the gun-house, working cha J

from burning charges passing down to the mag&iina nr,:};) ?321;1;(}11 hoistg fo, Drevent

at the top of all hoists in both the gun-house and the workin horough; flash g, ng lthe flash

ings leading from‘ thg gun-house to the working chamber baig Chamber o, Ors bemg fitted
The rate of fire is believed to be about the same as Ng made gy sm all Necessary open-
The general rule is for one gun to be fired at g ¢ In the lagegt burregg ; 33 Posgib]e,

. . - me, but,
ne : ’ a ;
simultaneous firing I'I'&ngemcnts - M. Service.

ca;
1 be made for

Sighting Gear.
There are five SIght.ing.pogit.'\ons in the turret, one on th
of each g}m and a.]turret trainer’s position between the guns % outside
The four gunlayers’ positions are all fitted w; DS Ree P One
: = Sl with Al ate on the inei
with a direct telescopic sight. periscopie Sights ; &néoa‘ the inside
The turret can be trained and the gun fired from eithoer Sheit
There is also an officers’ position, details of which = t'he, centrg
A range finder is fitted in each turret. e Iﬂckmg-

sas
lner’s position
tsi A
de Positigng

192-in. Barbette Mounting (30.5 cm, Drehscheihenlafette)

“Derflinger” Class

The guns are mounted in turrets, the contre]
maximum elevation is 134° and the maximum depre
Training and Elevating.—The {rainin
sompression pumps for the hydraulic eleya

O:F Wh.ic]] 18 ]
1 Sslon R°, €etpiq
g 18 electric gnq &

€ ¢

i Ydrayly, -
tng gear are figgqq ol levag, ulic, The
1

Amanunition Supply.—Loading is at a fixed ang] de th % hyd, i
The ammunition hoists are electric and are c;pi. {:lfeelevatign e hal‘bettzuhe. Electric
minute. ) dBlhm i .

3
Toungq PR s
P
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11-in. Barbette Mounting (28-em. Drehscheibenlafette).
“ Moltke.” (See Plate 12.)

The 11-in. L/50 guns are mounted in pairs in barbettes. The gun-houses are vep
the sides and roof are flat and not curved, the front face is rounded and sloping to
and the rear face is slightly curved, with two large holes about 1 foot in diametgy
of each gun.

Training.—Electrically controlled from the central hood. Alternative hang Vv
or very fast movements can be obtained with the electric gear. e slow

Elevating—Hydraulic motor, which is probably driven with pressure from
which is in turn electrically driven. It is understood that direct electrical gear
difficulty was experienced in supporting the extra weight of the gun when recoiling

Y large,
the rear,
) cut in rear

4 smal] pump,
Was tJI‘.ied, but

hand gear. - Alternative
Air blast.—This is actuated automatically on opening the breech, but dogg not |
effect until the cartridge case is extracted. 1ave any

Firing Gear.—Electro-mechanical, somewhat similar to our sub-calibrg apparas
circuits. Alfernative, the same percussion gear, but actuated by rods instesq of ¢l .us,

Working Chamber.—There is a small chamber encireling the centra] tmillf tj"‘l'c‘ﬁn-agnets,
the switchboards and hand winches for training and elevating. There jg 2 M which are
this chamber, and the cages do not have any connection with it. MMmunitioy in

Loading Arrangements and Ammunition Supply.—All round loading g4 fixeq
ramming and electric ammunition hoists. ' de‘ratit}n, hand

There is one large central trunk leading down to the magazines

D}*nnmo

and S]le]_LI.

projectiles come up horizountally in the centre of the turret, and the chargeg 00ms, The
canted at the sides of the turret, the hoists curving outwards from the Sttt Come up sligh tly
the floor of the gun-house. The gun thus recoils between the projectila 8 € befoy

: 8 ¢ Teaching
In order to load, the gun is layed to the stop, the breech openeq sidew: Cartridge ho;e t
usual Krupp manner, by means of a horizontally sliding wedge actuat, d hﬂ'}'S Y hang i, th'
the hoists are raised electrically; the projectile is rolled onto a waitin tr " 8 coargg Hisid Ie'
by stops which when removed allow the projectile to roll onto a tray, whie}, : Y, Whera it is 1, ‘i(i
at the bottom; this tray is canted over by hand until it is brought up in ].ins hu} i LB E]!-l

stop: the projectile is rammed home by hand. The rammer is mgag, of 1? With the ho‘re ba- y
a head in the shape of a small lobster pot, and made of curved steq) Spri 1ght g ¢ Stee] J &
swung back. ngs. ¢l with

€ tray ;
The charge comes up on the outer side of each gun in two Parts Y 18 then

r

taken out of the hoist and inserted in the gun by ifa-nd; the main chiana Y frong ks
a tilting tray, from which it is tilted onto a horizontally-hingeq tray S push, _&lge 18
Y. Thi OWn onto

in a similar manner to the projectile tray until in line with the bore, when T
home and the breech closed by hand. the cartriq y. 8 canted

On the gun being fired, the front charge volatilises. The cartrig 1S rammneq
seat by an extractor and removed by hand, covered over 8 casg |

and thye Casg g
of the turret. W0 thrgy,

Stap
gh 4 ’;‘te([ off its

A ready supply of cartridges and projectiles is stowed vertically ; i 0le in regr
Officers’ Position.—This is situated directly in rear of the centy 1&0 m th,
. . . o
is also fixed a Zeiss range-finder and several voice pipes. o hoog, oh SUl-hoyga.

magazine and shell-room parties. ¢
Sighting Positions.—There are three sighting positions, ‘0, illcludin
are similar to our direct rocking sights, the telescope Ioolgjng this two 8 £
front wall of the turret. In the central position are three f, Ugh 4
plane, the centre one being the trainer’s telescope. This
and is apparently not connected to either gun, but only to t}

Turret's Crew.—1 officer, 1 C.P.0., 9 L.S. or P.O.s, and 59 Seamey " Nis Dosition
— Utn‘] 0B

ide _
‘:‘IOSGOPQS i Yery E]IE};]l'Eltiml sights
18 mounted Qn t‘lie Sy 01&‘jn the
'@ W Uctupy op o & Very OTZ0ntal
© benring i, 1© turye,*id sigh,
Markag m eé?medih

"eeg,

ately under this sight is a large tube, at the bottom of which ¢}
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the entry of the piston-rods passes through the inclined zﬁannels 11}tortlle S}Jﬂ{;e n the Lollow
fp s : : . e In rear of the p:
e ing the non-return recoil valve enters the 5pac _ Piston, Ty,
air piston and lifting : he air pressure. During recoil, the reeo] vil
iston is thus forced to the front against the air pr _ ¢ Iv6 closes
plato}:asl E;)f :}:ﬁlial holes communicating with an axial channel in the plsf;(i):[.’l rod of the AT pistoy,
326?0mpletion of recoil, the recoil valve closes, and the compressed air returpg the

) ; DPiston tgq
the rear. The liquid in rear of the piston can now only return through the radial b,

les in 4
; i of the adjustable SPigot., That:. .o
iston-rod, and the flow can be regulated by means 89%  The liquig
Ezsu;:; Ef;}(:ninto the recoil cylinders forcing the pistons and rods to the front, and y :

. Etunﬁn
the gun to the firing position. A pressure gauge is attached to the rear end of thg R.0. Yol
t, - .
hen charging the cylinder. ) . _
- uf‘iie‘gl clips bolted to the turntable engage under the l%lllltel 101;';0{' edge of the 1o
o o S juumgbon ﬁrll)ng't the ?:;T:rc;tlvgigot’nn;}k 18 fixeq ¢, the
’ ivots at its base about the ipe.
underneath of the turntable an_d pivo / o g g e )
aining Gear—Hydraulic alternative hand. es-0y. ydraulie ¢
i 5 "umf;tgced horizontally under the barbette floor on the right side of t}e *'u“ﬂtnhle, lNing
Engjez El)ie in one plane and are set at 120° to each other. The crank shaft, cqpr:
cy-

: . T
upper extremity a pinion, which by means of toothed gearing is connecte

0
d to g - 2 its

. . : - e ve gy
heft having the training pinion cast in one with it. The turning engine cannot, o Thieg]
.8 g

hand gear is in use, but revolves idly. ‘

whe,lf]ff ;and ggar, which is ?i«ted- ;ritl} if}llst ;1]1;[11 ts:g*lﬁ; sﬂ;;zcddiivﬂis }fygiil&st‘; f“;ﬂ!n . gearmg

ini inions on the left side o e _ ) _ v ;
migzzﬁﬁgﬂi?;ﬂmiﬁon hoists. The motion of the Wm(;lif: is rﬁfﬁ,ﬂfﬁed t0 the pi?fmi;}:ce d
chains and sprocket wheel, and \.vml-ml .nnd wcrrn}_I t\j;iti}u]glgﬂ;l ndbl;and t.;-a,mingw}mds R .

i i s by frictional slip gear. ] . :

to th?;;'e::;::;ﬁg’;:;ftil?yfdl;gﬂ?c aﬁltu:-n?ltivo hand. The‘ hydraulic genr congjgy l‘zf)rovlde d
(]r{,_u]j‘c éylindor placed vertically under the gun, t-h?. 11)1:!111;11 ::r]]fc[{):ﬁi?f-md’ vy i
toothed racks, two connecting rods, and a reversing : a VT’U t}l;e - er, : rw:{c,lr end of g, Gl
can be put to pressure and the other .end to G-th.[-lllh ; P tggthed : G]f the ])istau‘m :
attached the crosshead which transmits t-he: mu: emer;li(:h i o m,ld ?L s i, s
their lower ends are connected by the trumupn 111(;;_: ;;, “t- tiw t:.unniun ],F . 0 e r at
of the cylinder. The connecting rods are pivote ﬂ-OO il g anq alsg o Oenm.
%imilnr fing screwed on to the front end of the R 1 ¥y Th(_"l'ﬂ(lti{ ) ut g
. The hand gear is provided with fast 1}nd s‘.lo\\ hl}f 1.{:;[‘(1 2 '-ﬂ tm_um SEJ L}fl{‘.- has M
wheel, on the outer side bracket of the carriage ]_‘-; t:rfll-llblnli be o itt‘hed. t:j{l _gt‘-armg fo g v‘i*nt,‘mg
worm driving two worm wheels, ﬂ}u shafts of u'hu‘ 1 -Cﬂpd L-n t.h{;. :i%. 1..\0 hm'izt)nt ertical
The latter carry pinions gearing into the racks secure Piston-roq o i hy;];ﬂft:q,
R e i 307 lepression — 4°, Aljg
© Maximum elevation + 30°, maximum depress . e .

Ammunition Supply.—The loading posa.ltmn Is ﬂl].l't}m;u“ ::’t'm lalnit 3131}—. witly ¢ 5
zontal. The hydraulic alternative hand ll{llstﬁ’.(]l‘h?'iln -21:; e I:Jrgla,. of g 1 %lﬁri_
cage consists of a rectanguliar .i'ranw\-.rm-.]q carry mgt?tho uq}lrlla,l qnfehri]rfvm one {og the 1}.0. “Ach

1d the lower one for the cartridge. It is ?ﬂ.tud W 1} | d : - -. B gear, © engy . ]e’ct:llg
#l:.« means of a wire rope, both ends of which ﬂl‘l‘.‘lhll'.‘[ ulT pﬁmt'?n, dir{i]\ ;;Jllagsmg drum_‘ While . 101.%@(1
o et ihs rret and on the eage. The dr s o by megg of e e the 1z
e [N]--I'W{”{n] :I:}'i:i]r:frulllz'}:l:afl?lii'(:t*vlimlm‘ or by hand winches. A l't‘I.Cl( 18 attacheq hfa :;ﬁtllxg Org:;;
by a .-,mgd'nf- thé eyliddens and gears with a pinimlion the 1101-1zm.1ta1 shaft Which ®eng tha
p]SFOH_?U:%U'E&U. "fhe hand winches are situated in & chan_ﬂmr m the Centry] p[?;,uﬁtes the
t”\l'l:iv?n; t.rlml:: and drive the drums by means of chain and sprocket tig
revolviryg

nelugel g

Ve
bl'&keg a cnmocted

. n
ided for conneeting up the gear. Phud BCaring 4 Elfut 6

humg"EZTF'”;‘:i‘.::: if:;r wnrltiu# :h('. hoist are provided. The one in the turpa it ch

[‘: the cage, and is attached to the outer 11!'*“'1“'“{ at lt'h_"' 5op of 4} 11‘1}"}?1113: useq or
mm'[-mé lever n?‘. the revolving trunk is only r':m[_:l‘nyed or ‘101-Sl-lng the Y low\
\.:mrkm.;.: ‘3\,:-1' the eage near the top and to bring 1t to rest in its plaee at ﬂl{-\ I' 'uthnff.gem. t:l
it = © ;{ \'[‘hi~= w:}r comsigts of a tappet rod connected to the ][-‘,\'.9.[- Workjy, Jtr;[; 1 bt is
o ar t.iuj-ﬁ top of the trunk is attached a tappet lever which is § ;,%» 18 Ols l;l“
Ta the l'd_:ri “f a{l - 1-}1{' hoist valve. At the top and bottom .t)f the Ilﬂist ed h_\* a v{\*
sd purtiaty | mll vhich automatically close the valve and bring he Ciga ¢ PPOE |ov “Age!
gl o A1 20 Iuj‘hlif-h engages in a catch on the cage, holds the 194, °

58 to W ' Byap
O rag ]
'LUI’ l Bgt,

clip arrangement.
loading operations.

3 1 i r BILt] J ’.’l 5 1 }l 1 S]l\‘
The clip is released hy means of a pedal leve Plagg A Pring

fing 43,0

; are -




Part IV.
Section 1.

. Mountings.

_the  Wittelsbach,” except as regards the arrangements in the handing room {,

22 GERMAN NAVY—PART IV.—ORDNANCE, ETC, JULY,

9.4-in Barbette Mounting Model 1899 (24 cm. Drehscheibenlafette C/99),

1917,

“Prinz Heinrich.”

The guns are mounted singly (see Plate 15). As the carriage, cradle
general arrangement of the gun-chamber are similar to those for the mount;
only points of difference are mentioned here.

Training Gear.—Hydraulic alternative hand. The hydraulic gear is situateq
floor of the turntable on the left side. The three cylinder turning engine is of the yg L der the
is placed horizontally. The hand gear is provided with fast and slow speeds and ¢}« type anq
located in the upper hanging chamber under the turntable floor. The trajng of € Winch g arp
draulic and hand power are entirely separate, and drive separate training Pinion qenrmg for hy.
transmission pinions on the vertical training shafts are connected to theip "hi-fts & Powep
These clutches are connected by a common system of rocking levers, so aTange 4 ¥ Clutches
hydraulic clutch is in, the hand clutch is out, and viee versa. 10 Whey, thel

Ammunition Supply.—The loading position is all round by hand only with g
zontal. The spring clip hoist is generally similar to that already describoeq £ It.llle 8un gy
r Ghal‘gine 9 4

v 1, §
and the method of stowing the ready supply of ammunition in the gun-chamy, 8 the hoigél
T, '

munition is delivered into the tilting loading tray L (sece Plate 15), which, whe e

projectile, is brought into the horizontal loading position by means of g hang win cont.aining

gearing; when containing a cartridge, to replace it in the vertical positio L

hand, and the friction clutch of the hand winch is thrown out of action.
The hydraulic and hand gear for working the hoist is similar to that g]p.

the 9.4-in. in the * Wittelsbach.”
The arrangenent for charging the hoist in the handing room consists of

» elevatipg
gear, ay
ngs alrey |y [lesm"ihedd
]

g p‘iﬁ-tfgr

ning on rollers, which can either be attached to the revolving trunk or moved inde Py

For the reception of ammunition the platform is provided with six scmi—cylindtf- tly of .nt-

trays Q, pivoted horizontally and vertically about pins and supported on rollerg lg'lcﬂl ¢ &!'gi:l'
. g

pins are so constructed that any movement of the trays towards the axis of the p € piy
can only take place when the trays are opposite the charging hole. T chay EVolyj g try g
open side is turned outwards and the cartridge or projectile inserted. The tmgff the nk
until the opening is towards the trunk. To place the loaded tray in Positioy al : Uy,
released and the revolving platform turned until the tray arrives opposite th@s g c“tChe'd
when the catch again engages and holds the platform in position. The tray : ¢ ai‘gingh 8
towards the trunk, closing the loading hole and placing the cartridge or pr“ject;is they inc]jole,
be raised by the supply rod. € Sitig ted
A runner with quick-acting differential purchase on a circular overheaq raj Nto
revolving trunk, is provided for placing the projectiles in the trays. The Projec;), hulted g
on ordinary shot bogies from the shell rooms and are hoisted in special carrjerg 7S ang IO the
manhandled from the magazines to the trays. ) ) o'a-l'tridue:ght
In the turret in rear of the gun are two shot bogies I running on ﬁtln\fal't:‘shi : G
containing two ready projectiles in trays. The trays can be revolved ahoy al s gy,
The upper projectile can be rammed straight through the loading tray into 4 u Ozon ¢
is in position. The lower projectile is then brought into the upper positiop by ;
winch and worm gearing.

: . s ! rasls Af waly :
The reserve hoist W is similar to that in the C/98 mounting. ang
8.2-in, 21 em. Turrets.
8.2-in. Turret Mounting Model 1897 (21 cm. Turmlafette C/97).
“Hepthe' Class.

The euns are mounted singly in turrets. 'J_‘i.n_' (::‘n'lringo, consisting of bW siq
transom, is bolted to the turret floor. The cradle is similar to that for the 9.4~i1.-1‘ S anq af
scheibenlafette C/98 except that the hollow controlling plungers are conieg) in 3}11' (24 cm) D]T’n.t
diameter being at the front, and that the external surface is smooth, The 4 e, the L rel.
eylinders and hydro-pneumatic R.O. cylinder is identical with that 'I"S(:rjb'tm“ of 0mlleml;
(l.ll'!'f"t of the * Wittelsbach.” Therevolving trunkis a ttached to the un([m.ne&t{l-‘-flf Or ‘(T("’:ui]
he- THOE fha - 9vdin,

The turntable is supported on the usual ball race.
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sufficiently powerful to return the gun to th
running-out rods are attached to the breech ring of the gun.

Training Gear.—Electric alternative s s :
between the side brackets, and the ::haft? c];l;:;.gs n'I\;}r::anf: n;;:;?\ginmﬁ?ﬁ ls‘pvlﬂ(:cd under the gun
tical shaft to the lower end of which is attached the trajn m.,,- :g 1th 2 wWorm wheel on
the left, and the hand winch on the right, side bracket ,LH%OI;;[_’I‘L The
Elevating Gear—Hand only. The worm elevatin ; Iza. i ‘CUt-nﬂl
shown on Plate 16. & gear 1s on ‘the left
Maximum elevation + 30°, maximum depression — 8°
Ammunition Supply.—The loading Pﬂﬁitioﬁ i 11.11. L d
alternative hand hoist is of the endless ] ?*Ltcx:hoe,t uln
is not reversible, and the hand winches are at the b&s:a {;II; f.]rllt;cf

e firing position at extreme elevation (30°). The

: a-ver-
training lever is on
gear s fitted.

side bracket, and is

b

ge};)l‘:gg only. The electrice

evolving t.I'uuqu m?tOr, i

- e et m the handin

in Fig. 2, Plate 16. In the turret the ﬂmmm,' ion 1 ivered. ovor 5 ooy, 20 e st

situated on the floor under the e b s 1'0113(‘?11? e
T into g

' : gun, whence it is ma
eight rounds per minute. Safety gear is fitted i i of on

1 : to
fracture -Of the .chmns. Ammunition ean he Estl‘uckI }EZ‘;?;: tbt}li fall of o
tell-tale is provided from the turret to the handing room fc At gear only
tion. A ready supply of six rounds is T controlling

; ! stowed in racke : the s{] 3
ejected through a hole in the turret door, which 1;113?03“’ = i Pply
to pass through. serves

3 tray
PPly is abgut
mmumtion m case of
mechanieal
the turret. mpty Oi: dmmuni-
when lon,ding i t3 c¥linders are

e Yammep stoff
5.9-in. Turret Mounting, Model 1897-99 (15 cm, Turmlafette C/or
—99).

 Wattelsbach ™ Class and “Ppinz Heinpich »

This mounting is similer to the ¢ .
extends down to the main deck, In ¢
to be raised, the dredger pattern hoist
comes up the ordinary hoists in the cen
turret hoists.

/97 mountin
Ng, except that
msequenc e ' the .
is I?rnvi(]e 9t tho dhoy distan Yolving o ft onl
S ded with hang goay '?Jt € immyy, t ]
01 . N1t101n has

tral battery i
atvery, and is thep ot 16
e tmnsferred - Ammunition

Upper Deck, Battery, and to the

and Casemate Mounun
gs.

C/og
and “Deutschlang Clasgag . 0102“04)
The C/02 m.mmt-ing is_s]m\m on Plate 17, Fig. 2, anq ; : |
th:t_L' for the 5.9-in. (15-cm.) L/40 gun. Tl‘ﬂ-ining geafjiq ﬁttm yer Simily., .
and platforms for the gunlayer and training numbey ar.h g ed on h“th 8§ I'in Congt, :
tion is + 20° and maximum depression — 5o e alsg Provide };des of Tuction to
No information is available as to the modifeatione : e 3 e g,
which is the type installed in the “Deutschlang” clasa roduceq ntg tl - e elsva-
s ' Crog

o

6.7-in. C. P. Mounting, Model 1902-04 (17 cm, Mittelpivotlas
“Braunschweig" ke

5.9-in. C. P. Mounting, Model 1897 (15 ¢m. Mittelpivotlafatte C/9 =
7).
| ' Classes ang Armoy
In the C. P. mounting C/97 (see Plate 17, B i

and a non-recoiling portion. The sleeve, in which ire cng o i |
secured to the gun by keys and key-ways and hols {‘m i r:i-:g L g e

e ailiiunes obiacted By 0Nt anditi tmnson:u; e hl’)]]"l‘[!(‘.nil,ﬂ[’-d ruen‘f}mﬂing sloeve
circular guides in which the recoil eylinders attached 't'{ 1 frong, th, R ]Mrt-l ‘-‘.‘y’]im[e;u;
there are bearings for the R. O. spring eylinders, e ;- t-h('{ nm(; Q"Diﬁm : mmmt: :f
The piston rods are attached to crossbars fitted ot ﬂme;m} <'-y1in(leme’ i ams f X
telescopic R. O. spring ('}’lllﬁdom are placed immediatel' i Oy gq e o
each contains two spiral springs placed one within the c)t,m % |
compressor rod. The rear ends of the eylinders rest in y 5

“ Kaeser” and * Wittelsbael,’

Ted Cry;
g. 1) ﬂu_\, cradl{; 18

OTm gomj-
1€ Tepy, end

h cappy oD the oPless;
C

GUN MOUNTINGS. | i

with them while the rear portions remﬂin""si?ntionmév.

: | the firing position at extreme elevation (30°).
1g gun 1 e of two side bmcket§ connected
oL consf’[tf}?;:;g Ic!lm o ball race, supported on a cylindrical pedestal

jumping on firing by front and rear clips. The
=)

Y : ficiently to enable an examination
pedestal ta anoement for raising the iﬂcll'rlslg: ui:iucr the{‘un.
: al contains an arrangetiens ithout dis 2 B : :
. : ed out W1 in the earlier mountings
- 1;::1101"&1 i bﬂ.ul5 tio b(if‘gr:ems g G0 tile 16&2{?1221?;1 E’c’le also .
Yorm traini nd elevating 5= ‘nine wheel on & 3
of this nlode:llqi;ltll::ifthe later there1s % flmllﬁliﬂ% completely closes the gun port, and a curved
o 1 A whic

2 . iel
The mounting is fitted with a Shtl end of the cradle.

5 . : ear, but this is only
splinter shield is attached to the fr{;]li'o\’ided with Ovel‘hen;i dlz?.llr?;leré[mg}%ei go’ing to sea.
- o8 AT8 ot dism
useds':?e Oi-t hese rfliun’;i:;%: &e., and the guns are i
"ien ships go mto doCk, i

o the rear

telescopic spring cylinders ¥ bl S
he springs sre capable of retai's

The carriage is of ordin
by front, middle, and rear transoms:
’ y 4 'om

bolted to the deck, and is prcveuted fr

£ 02).
et ivotlafette c/ :
cm, MittelP It is not known in what respects it

. b
5.9-—1]1. C. P, Mounting, Model 1902 {1 nd o the ;rRoon.n

Thig is a . P. mountiﬂg, to be fou

differs from the /97 mounting. afette C/02-06).

. Mittelpivot!

S _ 6 (15 ¢
9-in, ¢, p, Mounting, Model 10 »  (See Plate 18.)

AR i and
: rked off the trunnions
. shield- The SJighttEh;r::g;f (;he telescope in the ordinary
1 et s ; i £ ¥
815 kThese guns are fitted with & 3 111t the gunla}’:;r 12:055 in front of his position. d’llhe l:;?,mgz
ept unshipped. At the left S18 cheel Jaced 8¢ to our elovating wheel, and looks In &
% lays his gun by means ol gimilar os1tion The right sight is an open trunnion

tl‘ﬂ.ills by me&ns Of a Wheel Situﬂ,ted iIl n'n

the S&me
: telescope as the gunlayer:
Sight, the wheal. Gl

ay- s
: 16 58100 Vs ; : ing is a
secls eing situated It (80 e aro R o tratning partion o G 26 ST

a . f1xe

: gt inion which engages
¢ platforms for gunlayer 88 ° nnected to & pmion W
ound the ped;l:ufl is o tooﬁhed rachs o wheels, gnt:oﬁghe bearing is shown in large letters

%&l'ge drum, yoyled by means of rods &7 is grained 0 'This device 18 stated to be extremely

‘ll the Tack 0 As {-’hﬂ guﬂ 4 1,!9 Slgh b-

immegs n the pedestal. e graine! 1§ six men-

S ately unleer the guﬂla}’el’ﬂ’ areW consists . votlafette C/97 and C/04),
Ple anq serviceable. 'The gun® m. Mittlep!

«Berlin” and all the older
Jater cruisers. ’;[‘he Crat
eoards dimensions.

1ng)4 mounting, salved

in the
found it
: 718 ¥0 DY » and

Sm 1'11'113 4140, (10.5 cm.) C. P mountiné Gfi[‘ in b ‘L;blbcf;cept g

a Cluisep + A0, D GoLE. attern 19 /97 mO o model,

Pattery ig id:;lt?:;}il . 131::3 t(ljilog g—iﬂ- (15 Gm'or)lte{'est in the &

fp The Olowin “Tltt,l lmuin Poi = o : nole of

om thg ¢« Emdeng: Ao i This high EI!{E-M‘ gervice,

R “Y‘r‘te gun can .be olovated to 30 degl:eez.usi;()l“ﬂfy;:',ﬂcl:ned to the gul

s

jon 1 ined by using

tion is obtaine
o and to some exteut_ by
not to the mour_ltmg,
duce the velocity of

. ! : to re
Using o ; racket with longer arms t R;:;O' Cyl'lﬂder ;i]jntr parts; and s0 » o
the Ubj(;clol-t'mcoil cylinder. The fﬂl of the 7€ oft side of the mounting. Lhe
ecojl,” Mg to increase the welg pted to the S‘rectiOH- oy !
! hfi 'lwntignsllk :-d o the cradle. This lever is
ch

: - o) l
elevatinen- tr&mmg and elovating g6 mﬂ o the © ing attac™™ d by @ Janyard, convenience
Pars 1&11(3_“’}1991 moves in the revers peits erate
~ Bleugg; ? Tk
" l L] .. e ) ; 1 :

ach o (ring goar only is b lovation® ¥ ail. . connected.
il'tc + F the gun layer at high ¢'€ of d@ t cross

i ye gn e

jeiby v bu : n only.
Ly s i gimp o Dhoay ope :
3 Vin 1ficed to n ht 18 centric
fitte i‘rlgr 18 g g been sacrifice thoe mot 812 and eccé

ot . ¥ rol '
dwigy, oo ftted on both sides 01 7. the TER, g 1eV08 ) can b 12
. 16 ) Oth telescopic and ope? o5 ub gewt Lo that the &
if oW :‘Llumg worm can be throw? (]ﬂoutlt'ing' ¥
: Slmilg,. 2 (e plass Cthe PE
QUirgq Ular to gyr 4-in. “K” €18 od 01 thc,l

. 8ot
la lh +ines ﬂlL t_ﬂ{_"-'
i don Lqstils® . Lon
the E(: ®Sting to note that steel (’I:fl ces I e
SSings heing machined o ®

The left sight is

bushes, on lines
ined by shoulder

side bars, and
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The following details of mountings for the 4.1-in. I/40 and L/45 guns have been obtained
from Range Tables captured during the war:—

seanh il
Gun for which | Maxi 'I.IOEI We&ght Weight of |Maxi A
: Maximum [of Mountin eight o xim
Mounting. used. Tlevation. | withou £ Shield. | Recoil. | Igeec]:‘_o Remarks
Shield. .
. ! Dogrees. Lbs. Lbs. | Inches. | T B R T o
414n. C. P. Mounting, Model | 4.Lin,, 30| 480 45| 83| 1%
1897. (10.5-cm., M. P. L., L/40.
C/97.)
4.14n. C. P. Mounting, Model 4.1-4in., 30| 4,938 | 4883 8.3
1904, (10.5-cm., M. P. L., L/40. ' 1.9 MO};ntﬁd in * Miin-
C/1604.) gl??kl” and ¢ fq4-
4.14n. O. P. Mounting, Model 4.14n., 30 5,295 | 5,004 SERRRITTS (1 e e
1904, (10.5-em., M. P. L. 1.,/40. 3 Moun;.ed in “Leip.
C/1904.) = o ﬂ’m.  Fuuchs,”
later, 5 and
4.1-in, C. P. Mounting, Model 4.14n., 30 5,566 | 5 896 9 L‘?‘g‘*ﬂ———a-_.________
1906. (10.5-cm., M. P. L., L/45 -9 -
©/1906.) 1
l-in. C. P. Mounting, Model 4.14n., 30 834 | “—H-H-‘_\__________
4 TA?D 10 Ko mwn M,g P T T.[45 6,834 | 6,106 13 12.2 {
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consisting of a frame with cross-wires, is pivoted about the same axis pin as 4, s

and projects through the turret roof. The lower extremity of the bangent sighy S d

connected to the foresight by a rod, so as to maintain a constant sight radiys. i Securely
In the 5.9-in. (15 cm.) turret mounting (Turmlafette) C/97 and Cl97-99 the g

of the direct rocking motion pattern. A rocking arm is bolted to the lefy, ¢ € Sights ave

cradle, and near its rear end travels on an arc-shaped guide secured to the

sid o0 of th
> ; it 1de bl‘ﬂgket &
nary fore and tangent sights are suitably attached to the rocking arm, =)

Non-Automatic Pattern Sights.

In the 9.4-in. (24 em.) barbette mounting (Drehscheibenlafette) C/97 ang o
(21 em.) Drehscheibenlafette C/01, the turret sichts are of the ““ Hepg" or ﬁon~&8
tern, and appear to be somewhat similar to the sights of this type supplieq Woma i, Pat.
Dutch Navy (see under Dutch Naval Ordnance). The following remgyl
(21 cm.) turret sights, seen on board the *‘ Friedrich Carl.”

The telescopic sights are enclosed in a brass box on a carrier Mounteq
shaft extending across the turret above the guns, and having a sight Pointey él & horizc’ﬂta{
length, at each end on the outer sides of the guns. At each gun there i5 o o
pointer pivoted concentrically with the sight pointer, and worked by a Slidin‘ i or ou
in a cam groove on the cradle. The range is engraved spirally on g drum fh; e t'l‘flve]inn
communicates the elevation to the sights and also, by means of the rod, move:v, th c}-l by gﬁﬂring
at the guns. A second hand wheel is fitted in the sighting position, by meang .ofe f". Doing
layer can bring the sights on to the target without aitering the angle of ¢}, elp“hl'ch the gnm
given to the sight. The elevating number at the gun makes the gun and sigh't‘mt}on fllrleacll:l .
cide by working the elevating gear, and the gun is then correctly laid for fﬂev'at‘l Poing, Coi y
of electric control lamps is provided, the circuit of which is so arranged tha' i 33’31:11]‘
only burn when the pointers coincide. the lﬂmps fﬁln

It is believed that this pattern turret sight has been abandoned. ‘an

Secon < “tet in.

Sights in the 12-in. Turrets * Kaiser’ and *Konig" Class.
The sights in these ships are periscopic. Full details of the sigh[;ing

o "

The drums on the sights are circular with spiral groove, probn.bly fm.tf 4 arg ]il(:_ki

The inner sighting telescopes are not fixed to the guns and remain horizm::nges' aE;

Wooden boxes, thought to contain spare drums (possible for 3 charges &'“ Whey los
the turrets. 058, irg ﬁttilln_g.

i

Sights of 11-in. (28 cm,) L/50 Turrets (“Moltke). "

There are three sighting positions. The side position sights e simi
rocking sights, the telescope looking through a very small hole in the frong, \-&L  oup ..
From the outside there appear to be two telescopes fixed vertically opg Vall of the d‘l‘egt

- i il de g Over ¢
It is understood that this embodies one of the Zeiss principles, the Othg, turl‘et_

Holes for Recnga

.{ fineler
(») £ 4

_-.ern Yral Posy 7‘_(_';-?‘""‘“-

D8 w- —

In the central position there arve three telescopes all in the same b
centre one being the trainer’s telescope, which is mounted on g very W:Ii:;f;z
is nppurvnil}‘ not connected to either gun, but only tn,t.he- structury of the §
two telescopes in the central hood are the .’J'un!n_\'?rsa telescopes nm‘"mt‘-:lll

The two gunlayers at these sights sit fn.('m;_!; each othep, and |, i}
are at right angles to the line of sight. The sightsetter sits dows, 1}{1- dory, t‘r“"-liil-
its from an eleetrical receiver. el L gy 0

sights.
which i
and sets his sigi
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Training Gear:—IHydraulic, with a maximum speed of 3° per second. Ty
training engines are fitted. Auxiliary electric training gear is fitted, which gives
speed of 1° per second.

The training gear automatically cuts off at extreme training.
to show the bearing on which the turret is trained.

0 hy draulie
a m&mmnm

A dial anq Pointer ig fittad

Elevating gear:—Hydraulic, alternative hand. The gear is D-Utomatically q: :
at the maximum elevation of +20°, or at the maximum depression of —4° Stonnectgq
The two elevating controls may be connected, so that both guns can 1y
wheel for simultaneous firing, 7)1
The hand elevating gear is worked by two men, and has two speeds.
Ammunition Supply.
The main ammunition hoists are arranged direct from the magazineg and
to the guns, and are worked by hydraulic presses. E;h'au‘mt:'lns
Auxiliary hoists are fitted to work by electric motors, tWo upper anq ty,
lower ones lift the ammunition to the transfer chamber, and the upper oneg fro Owar. The
chamber to the guns. ™ the tI‘&nsfa;.
For the main supply the shell are lifted and traversed by electric crahg N yn:
dropped on trucks which rest on circular stages which revolve about the bottg tails, and gpo
This stage can be fixed to the ship’s structure or to the trunk, as in the Engligh, l;) th
When the cage descends, the trucks and the shell in them are pushed ing, the 2319 Bystﬁm'
Tk, Til
e

Worked by one

cage on rising picks up the shell, leaving the empty truck.
The charges are in two halves, and sre transported by hand on oye, ead
then lowered into troughs on the trunk. When the cage is at the bottoy, th ru
pushed through openings into skeleton trays in the trunk. i
The cage rises slowly with the projectile, picks up the charges, anq 4
to the breech of the gun. The projectile is rammed home, the cartridgg o Viseg Quicly
into the lower tray and rammed home in turn, the limit of travel of thg I'ame the To ¥
matically regulated for the charges, fer hej, iﬁpﬁd
The speed of loading by the main system is 2.2 rounds per gun per Minyt tto.
For the secondary supply, the electric motor crabs bring the shell to te.
they are hooked on to overhead rails and lowered into tilting trays, When, 10lst, wh
into auxiliary cages in the revolving part of the trunk. The charges on thee t-hu}. firg tfmca
treated in & similar fashion; electric hoists then raise tl‘len_l to the trangfe, t]leck aboy Heg
the ammunition is removed by similar appliances to those in the magazing ?C‘lalhber \e rg
they are then placed in the gun-loading cages. These upper secondary ca ,‘fld sha :rv fre
cages for projectile and cartridges, the lower ones being separate vertica] > fire Cor Uc_'ms;
cartridges. All the secondary cages are electric. Mo for Shublned
The transfer chamber contains all the hoist machinery. Al‘l'unguments ang
should the magazines or shell rooms of an adjacent turret be 'ﬂnoder[, the :l‘e My g,
of this turret may receive ammunition from the magazine or shell T00mg nrmlsf&l‘ CSQ thag
by the auxiliary hoists. ! Moth,. LT
A central pivot below the trunk forms a connection between the ship t“l'l‘et
pipes, electric cables, and voice-pipes.
The turret’s crew, including the magazine and shell-room parties, ¢
47 P.O.s and men. 10 additional men are required if hand gear be iy 4,

. lﬁrg’ ang
“h&-‘['gea aArg

¢l]11 A .
f
Ql‘

Ohsigt, (¢
Sﬁ. n‘lﬁ CGI.

Sights. and
1 trainer’s sight built into the turret in the central hood.
1 elevating sight on the outside of each gun.
1 trainer’s telescope on the outside of each gun, built into the fuppgy
1 observation telescope in between the guns for the officer of thg tur I:um;“l'e,

viee for indicating the position of the target and allowing for deflection ®, fit
[lluminating lamps are fitted to all telescopes and sight dials,
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: : - ‘on sichts, in the form of a hor.izontal per-iscopfa pro-
jectifhi lflevatmg sights ar; dl{i&? mﬁ theg axis of the telescope being a continuation of
g through a hole in the sl : to be solid, simple, and not likely to get out of

the axis i hese sights appear & L
order, gji:llgltl‘ugﬂilil;. egring is Etted for setting the elevation 1n Rach f& wagr tém; ﬂ;P grac};
uations on the Zi(;.lnn;e lirge and far apart. The same PRl R S S e L

ting,
The trainer’s sights are S;milar.lj’ i
rear of the clevating sights, and project from

Rangefinder ™ s

| is built into the turret under the roof across

One, 63-metre (21.3-ft.) base I&Dgﬂﬁ“d_er 1 1 2ida.

the top of b%:ath guens( and projects from the Sliﬂn;au?ugisac i
oice pipes are fitted between all parts 0

f_

d, but they are built into the turret a few feet in
’ the side wall at a different level.

26349—17—5

Part IV,
Section 1.

War
TMaterial.

i)li(l“’x-";%l[‘-
Mnlm.-i[\E O L8 O3

@] t_‘l‘r_')'\

B

I
1

‘




|
Pa.r!; Iv.
CONFIDENTIAL. Section 2,
July 1917,
1 tl.
ing to any infraction of the Official Secrets Ac
: taching
nalties at
- ' Attention js called to the pe
‘ ¥,
C.B. 1182
-ﬂ-_-—-
AN NAVY.
| ——_-——-__—______
PART IV.
\ SECTION 2.
RMS.
ALL A
AMMUNITI Pag:
..... 3
rRE———— ]
Sl .......... 5
-&l'lllnunition' ............. -
9 vade _______________ ;
High o Blostves, [T IS et B 10
e .
P"’je‘?tiles _____________________________________________________________________________ 33
Primerg 7™ e e
FU.ZES___.‘_ ---........-:-.'----_.-___..--’-...'___.--.-‘_‘.-..-..-:--‘-“."--_.'__., ---------------- 17
Gﬂlnea ...................
%ilﬁ“’ance S gL "
€ of Am.mumti(}n ................ B e AR TSSO a
Ammunjtiou Supply to Secondary Armam R g
el Appg, i e SR
o e B v
gutom*’-he P.latol st N
[ —— et
Plates: . "._,.,--’:-.‘-::-" .:::::::...--..r:::::-’ A_te‘ndl)iP&rt'IVﬂ
N ) copp . sl e
e e e it e
g hltieg, - TAestantt e i
NG' 23, ‘uzegs --------------------------- '.3 _____________
o g R ceest T Y] @iZ0--0
No, 23&-{&%1 Percussion Nose Fuze . - -- = T ull &
No, 94 Baelay Action Base Fuze...------ A A Pk
: B

e
e Muzg for 11-in, (28-cm.) Capp

B

yECLASSIFIED \
. C ) @B L D
\nnhmia\ f G4 /

e
T

o T




Part IV,

R T T Section 2,
Am.muni.
SECTION 2. e
AMMUNITION AND SMALL ARMS.
, AMMUNITION.
T
Powder.

B v
lack powder is only used for blank and saluting charges, as bursters for common shell,

an F
d fOI‘ 1gniters, &c.

ess Powder.
o the German navy, & nitro-cellulosé powder
_mm.) machine guns, and & mitro-glycerine

smokel

TWO . -
®ing ey ?’pcs of smokeless powder 8r¢ 11 use 1
Powder j Ployed in small arms and 314-inch (8

1 all other guns.

8
Mall-Ary Powder,

© %mPOSitio;l of the small-arm powder is as follows:—
Nitro-cel] . i AT 97.51 per cent.
Gamphm”l"s‘ﬂ and graphito- -~~~ 7T ol
w0 i ¢
T Olatﬂe matter ________,_-_-_--------"‘_‘""‘" e g
I}"““P{)--; “Mphor ig 1)1-01;;1;1_5: ;dded to facilitate gelatinisation, and the diphenylamine for the
M y 3 . a
i, : of proving the stability of the powder.
' owders. shr I ¢/o00, C/06 and C/12:
An s C Ditro- : gy R. P. (Rohrenpu ver) i , 0/
to b{ﬂier fﬁmf nglﬁigw powders m;,‘?c]ﬁj;;:? pag;der) was in use until recently, but is believed
eyl ' £
Rp 0 longer yq ke
. tita jp use i L. M. Service excepting thag
it kg The powder is of slate-grey colour,

b
the e, S 18 praoti
Ditrog,. 1+ Ccally identical with the M. - lower.
- htly 10 This powder is no longer

0wy en

ne ¢ Content Y 4 1

beillgg ' the use L;l t of the nitro-celltlo % ” gmoothing the surface- .
of .5 per cent. of graphltt.‘. for ¥ prac-t-in‘- ammunition.

an
uf&ctn Iqﬂd up f

red and the stock s heing U¢
iLftE‘r

P, Tlog
b 1 until early in 19
h&vin 113 Powdey was fj d in 1000 put was not adopted until early in 1906,
oo as first manufactured 1 = y )
I 1 11 ull o TR .. i P i1 i
Doy derls of ng[;! Llrll al during the whaole pe? 1o0d. 5. Py The following 4re some details of this
as u-" Ucally the same com osition 88 L
Th Sed 3 IRE: e P un- . 1 opev-brown colour.
¢ Poy erljls]-_glé’ in the 5.9-11. (15'01_':}; & émggt,h surface and & de]; :;glj;{h
K in the for be wit RTTTOR i
£§§Brna1 diam{: form of & 807 R inch.
An;’mal Teter. - . ooaem e e S inch.
All&l}rgjﬂ_u]us, i ) e _‘_ S (e
Nitr;}h 1 s | aanra 21.{:“ perft‘-ﬂt-
Si-lnel‘}tlj(‘!ﬂﬂg{}——-_.._____...--“'—".--—‘ _,_.«"""‘—‘ U.;;E-' CL
G(Iiur ) ?-.. _--"'—-“—‘ ,-r-"'_ 2 it
) 0 ki “w e waEmm T T L trace
t*:ft -hi.,e‘m"rhﬁnate__________...----" _ 1.10
ol:i't“(_x ]—nh{-f‘ =i M S e i P . = e i e
"'trt",l'_ S e T = ;U[)
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The nitro-cellulose is soluble in ether alcohol to sbout 60 per cent. Ay oily sub
~mounting to about 0.5 per tent., was obtained, but the sample was tog small tq g
its nature, °

An analysis of 4 sample of powder which the Germans were creditad
in their 12- in. experimental gun in 1911 showed the following composition:—

Bﬁangﬁ’

terming

With having geq

Nitro-glycerine. . . ... ...l ......ooo.. "22.08 per gy,
Nitro-cellulose. | . o ieiiiceaaeea. T0.26  ©
Mineral jelly_ .. . . . i iiiiioiiciiaceo. 428 o«
Sodium bicarbonate. . _..._._..._._.______....l.0 140 o«
Volatilematter. .. ____._______ . . _.._.......oo. 1,53 «
Graphite. _.___ . .. . .. aiiiiiaeeao D50 “
Agh i Nil
100

Examination of nitro-cellulose:— '
Soluble in ether alcohol . . .. .. ... ..o, 45. 22 per eopy,

. - . Insolublein acetone. .. . ___ . ____ . ... — “

T NITOgem. . 12,08 W

' Medsurements of sample:— C e
External diameter __ .. .. .o o ceicm-e.. 23 5 mom; | Bog’s
Internal diameter_ . . .. o oo e 11-1mm,_((43275...m‘)
Annulus_______________________-_-____.____________ G.Immq(_z"lo:ﬁ';

R.P.Cn2. . ' o

In the German Ammunition Handbook, which has been captured durj the
is made of R. P. C/12 as the powder for charges of some guns. This powdep J'Slmjt Var, Dentig,
usge in the naval service. Its composition is not known. ' Jet in Zenery)

Form and Size of Powder,

The 8. A. smokeless powder is in the form of graphited flakes, the dimeng; ' .
epproximetely 1.3 mm, by .3 mm. (.051 by .011 inch). on8 of Which
- The nitro-glycerine powder is of the tubular type, the tubes being gZeneral] e
m shape. The powder is denoted by the model year and by the dimensionaysﬁme“‘hato
millimetres, ¢. 9., R. P, C/06 (550 x 124/44), the figures in brackets indicatiny, of thy gy, oval

and inner diameters of the tube respectively in millimetres. be lengt’hr :1.1 .
A good idea of the sizes in which the tubulaxr powders are made wij be ohy.: tor
study of the table of ammunition on page 14. ' taineq By a

Where the charge does not completely fill the length of the brass Cartrig '
drical powder filling piece, held central by a millboard disc, is inserteq 8 cage 5 eylin

Tvichnodd Yo AT 7 % vw T 1l vcidtean]d AlAae macareBTle L e oo
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Part IV. Cartridges for B. L. Guns. - 6 cm.) Q. F. boat and field gun are supplied in a wood-lined ~ Part IV.

; - - - x % v l‘ -l v - . -on 2
Section 2. Smokeless powder cartridges for the old B. L. guns are enclosed in silk cloth pg . The cartridges for the 6-pr. R
e I8 o A I = T %1 i _.D__ F R RN LIV, o, RAR I g (S ol o b SN, ] B L T gS’ aﬂd tlh(—" ZINC 0aen farmed oot o s =0 aavimdoes. 2 TR L T T P R (Lt M ¢ SUH TR LS, )
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The burster consists of either F. P. /02 or Grf. /88 described on page 5, all ¢
larger ca'hbres having the F. P. C/02 burster. The burster, which is in a]] cases J(,W: lt |- later and
the medium of a gaine, is contained in a millboard container. ¥Pioded through

In the case of shell with internal fuzes the hardened steel nose
to insert the fuze and gaine.

As in the case of A. P. shell, lead washers are used to seal the flanges of
plug and gaine container. the base closing

Details of the fuzes and gaines in use with each type and calibre of shell v
the table of ammunition on page 13. 8 will be found in

can he Unscreweq ip order

C. L. Common Shell (Granate). (Plate 21, Fig. 4.)

Cast-iron common shell are supplied for all guns. The projectiles f. or ¢
and smaller Q. I'. guns are nose-fuzed, while those for larger calibres have 1 o0 Bein (15 em )
The interiors of the shells are lacquered, and the bursters of large-gryj 250 fuzeg, -
enclosed in flannel burster bags. ted shel] Powder gy
These shell are now mainly supplied for practice purposes and cq tai £
powder practice burster. In some cases the practice burster is of H. E, at:g seterally o smal]

of pitch is inserted. The general arrangement of the shell is simil & Sgly .
to H. E. shell. . VAT 83 Tegards fy,, o L roduCer

 Guine, ¢,
Shrapnel Shell. (Plate 21, Fig. 6.)

Pressed steel shrapnel shell with base bursters are supplied to the 4.1
(15 em.), and 6.7-in. (17 em.) Q. F. guns, excepting the 5.9-in. L/45. Tlll. (10.5 cm,) 5.
5.9-in. (15 ¢m.) and 6.7-in. (17 em.) have an eye-bolt screwed into the base 4 Drojectj]es’fo'_ =
the withdrawal of the projectile from the gun if necessary. The bulletg 4., o order ¢, fa ]1 the
and weigh about 1 oz. B a"‘ltim‘illly il -

The shell is identical in principle with that in use in H. M. Servie, ! td lead
from the fuze is reinforced by the magazine ring. The T. and P, fyz, (Dm&pmng that, ¢

is always used with these shell. : ziindel. C/?];lgit)l
Experimental Shell,

Experiments are said to have been carried out with the combineq
shell made by Krupp and Ehrhardt. The Krupp projectile in exteriop 8pp shrg and
ordinary shrapnel shell and consists of two portions. The front portiop is cl caran o 0. E.
nel shell of usual type with base burster and time fuze. The H. E. she]) om Wbles 5y

. 03.3 A

; o ot . : : 15 formy Of the

prolongation, projecting from the base of the front portion, and 5 SCreweq tilsby ucylh]{lj];'itlél
e o

the driving band. The cavity contains a percussion fuze and detongy, X
as well as some smoke-producing substance. If the projectile is ugeq a’sﬂ' SMal]l j 1, 3TTies
shell, the explosion of the shrapnel burster causes the percussion fuze an dingp - WSter,
shell to detonate. If, however, the shell is burst on impact, it is split y 8t ang I;'nﬁi Sl
and a very large number of fragments are dispersed laterally in a wiqq Bon for jgg ong: e . B,
The Ehrhardt projectile differs widely from the Krupp patter 9
projectile, in addition to carrying the time fuze for the shrapnel POTtion, g © 8tog) i
burster, percussion fuze, and smoke-producing compound. If the pmr_&s? Golluain: ad of
fuze, the two portions do not act simultaneously in the air, but the hea.dwctﬂpj is Bitr the H R,
detonates on impact. The shrapnel portion has a base-opening chy, . tiny g in51 ' Y time
The tests carried out by the naval authorities are said to have g, flighy and
it is not thought that this type of projectile has been adopted. 1 Very Satisfyeq
Tracer Shell. ¥, but
It has been reported that tracer shells are used by German T, p D
from their 4.1-inch guns. b fip:
I‘mg at, night
Star Shells, .
The star shell consists of a steel body, closed by a domed he&d, i

“star’’ and parachute. The illuminating composition is containgq in amglng an §]
thij

which a parachute is attached. N Stgq] lun}inating
A small bursting charge in the base and head of the shell is igniteq , C¥lind ey o

the flash from the charge in the head being conducted to the bag, burgy eang (¢ s
. 1

channel. The bursting of the shell discharges the star el Parachy, Tougp, e fuze,

four quivli match fuzes leading to the illuminating composition of the 'Et':nd the a circular
- R ignit

es

9

AMMUNITION.

aconal in shape. In the case of the 4.1-inch
=]

Jland and is och

The parachute is made of ho holland is reinforced by flexible steel wires, and
shell it is just over two feet in Jiameter. The G‘t'ou is supported by wires from each corner
' sl nating compostt the head of the cylinder.

to a swivel piece at
sulphur, barium
nt. npproximately.

the eylinder containing the Hlum! leading
and fl‘(}n] the centre of t_hc pﬂ[‘:l('rhUt'e: e o

‘ L yosed of
The inatine composition i3 COrk . e
¢ lluminating compos and 34 per ce

the respective proportions of ],'q’ 4 Dsi&erﬁble ared.
tensely brilliant flare, illuminating cﬁs are supplied to 5:9-
It has been reported that star she
all ships,
When firing star shells a charge 0

of the service charge) is used.

nitrate and magnesium in
It burns with an -

inch, 4.1-inch, and 22-pdr. guns in

e L ¢, powder (approximately one-third
{ 2 1bs. S, e

; ’
) 4 tlh
Coloureq s that the Germans use star shell wi
tar Shells. &5 2l upplied
It has been observed by our ai own whether similar shell are supp
red stays iy their anti-aiveraft guns
to ghi}m

active servl

.men 01 £
rmen It is not kn

Caps, . n use in 1914. These are soldered on to the
., 29 were
~ Caps of the shapes shown in Plate 2 oll) G B e o

I"t.nntxof I;]n'g projectiles.
of tlA ’ -l]"m' shell recovered ab
he F]btl}’s hollow p:ltturn.

- the b[)l'ﬂbardnmn
| atter ¥
Hﬂl't'l [1,1}00

Marking of Projectiles.

R S
The as folloWs

marking of projectiles is The part in rear of the black

Steel shot,—Painted light hluﬂ-} o the cent
A. P. shell.—Painted yelloV ua]-re ainted i ractice

sho s the base o with 8 PHe=s !
C.1 (l"e)(rlr?lln}g:nd If;:lli‘llm‘d red. bitis , that part, excepting the

ced amnmnitim
Tound the shoulders. i

ral swell.

ht blue. burster & yollow band is painted

n fix

ot LoTiOs g
H. E shell. —Painted hgh.t }El;lﬂild 18 plack.
. e
St }?RH(-"! in rear of the drivis
Srapnel —Painted blue-
Star Shell.—Painted green W i .
]frﬂcuﬁﬁ shell.—Painted 1'0(13 Wld ‘,pllﬂ“"'
b“.hstitllte A P, shel]-":Pﬂmt{‘; m‘u'l. ;1
All I front of foremost drivine ; with plack
At ;illell have the central swell €08 is fuzed-
Dx-i}l " Point indicates that the $ 19
Projectiles gre painted hlack.

ack h

ad. 3
ith & bl E:I ow band round shoulder
; 9 )

3 I} l.—tl
: When with practice burs

or a black band

-

acquer varnish.

. 3 roone
and smaller guns only

Dri“" £ em.)
oF Bangs, the piin. U2 :ﬁ»p two bands, each about ?ue-
b for here : 1 . q steep slope
b (_01113(\1- driv; ed. i hove the 3 ia beﬁ,]]pd off nt‘ 1 Ht(‘_ﬁp : 1
Md s ygeq "ing bands are employ Funs upper hamc.t lower band is evlindrical,
o G R e ] - A ! e loW A
Sxth of the ¢ For.the 5.9-in. (15 cm-) & ge 0 i v]il'ldl'l['ill. The
1 : 3 st €Y

alibhpae 3 . ant €
B B Slm-mtl.hh” In width. The 1.1011 o almos
b the g, 2 While the pear portion

fge | terrupted ribs for
.Ono_ of edge jg Slighﬂ_‘, hcva‘ﬂt‘d-

- part. in in
the alte” Foiieh have plain
\l:; 3

. el A 1 on 2
ot )l'l\ri i ie dl]\-;ng bands is SL‘I‘]'ﬂtn{] c & E,,-I'L)G\i
TSy > Dinde » X elr- p
Ting ¢he oNds are pressed into Un€ :
"k 5 sattern. The primer
Se “rupp ! .
: Prilﬂer dinary Krupp I‘.{wl-:r and consists
PO‘"'I:u, ; 0 2t e the R The head
% - sy i - as v . v ASe i ak
Used th . on Primape il and are ™ .. n u‘tl the 1»:11'l'l‘lllg‘ ("{h(' i
Bl s h"“\‘v °TS only are used ® T, guns ‘wrc\‘-' into o oF pemoOVINg the primer
1S s0liq 3 asg and medijum calibre @ terior W v Tol insert! tiral boss, which is also
tl % ) ' 2N el i it ;
from th nd g dy, threaded on the ¢ 1 entral fire-hole.
- W

e - =S " 45

Th ¢ Semi-circular slots t -
5 " ¥ 2

¢ terior is bored out ©

eade : it

1({(11 to receive the I“'“

p KOY e :
galke k,ul 1V, Jeaving . anvil with ¢
) Ab ] i”.ng;n i
y an

Jindr1€?
(-!'1

13—1.'-'i
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The body is filled with fine-grain powder and a compressed powder pellet wit],

hole. The primer is closed by a brass washer and a disc shellacked in place, G
The old pattern primer C/95 is still in use for firing practice and saluting chgpen.
When screwed in, the primer is flush with the base of the cartridee c-as: KB,

wral fire-

Fuzes.

The following fuzes are in use. The type of projectile in which each is ygeq

from the table of ammunition on page 13:— ey

be seen
Nose Fuzes.

Nose Fuze C/89. (Granatziinder C/89.)

Nose Fuze C/93. (Granatziinder C/98.)

H. E. Nose Fuze. (Kopfziinder fiir Sprenggranaten.)

Time and Percussion Fuze C/92.99. (Doppelziinder C/92.99.)

Steel precussion (specimen recovered).

Internal Fuzes.
Internal Delay Action Fuze. (Granatziinder mit Verzdgerung,)

Base Fuzes.
Base Fuze C/98. (Bodenziinder C/98.)
Base Fuze C/00. (Bodenziinder C/00).
H. E. Base Fuze. (Bodenziinder fiir Sprenggranaten.)
Delay Action Base Fuze. (Bodenziinder mit Verzdgerung.)
Delay Action Base Fuze with safety shutters (specimen recovered),

Nose Fuze C/89. (Plate 23, Fig, 1.)

This fuze is used in the nose-fuzed common shell for the 4-pr. (5 .
em.) Q. F. guns and also for the 5-pr. (6 em.) B. L. and Q. F. boat ang ﬁéll' hd 3.54n

of a brass body (a), the upper part of which is threaded to screw into a fuzs q ns, ’ ('3-8
is bored out cylindrically, and the upper part is threaded to receive the 5 or, oy DSISts

e . o S50 N 4
taining the detonating cap (7). The base of the fuze body has g cel‘ltr[r:ie‘gﬁd ol E;?)body
¢ I’G-hn] 3 Ccon-

Jower part is the needle pellet (b) with steel needle and central fire-holo . b
place by a brass plate stirrup spring (¢) and a safety collar (d). A 1)1'{qu.’ “TI”"'!‘ 5 i_" .In the
(e) is placed between the pellet and the detonating cap. SPirg] 1‘e})gl6ta1tled in
Aetion.—Before firing, the safety collar resting on the arms of tha s E Spljng
all parts rigid. Two inspection holes (j) cut in the side of the body of th 8tip _
rectness and safety of the fuze to be ascertained by inspection. Oy t-hee “€ eng}y) : .
of discharge forces the safety collar over the springy arms of the stiregy, iy, € the Cuf.
on to the conical part of the needle pellet. This exposes the head of the] 8 ;
spring now holds the needle pellet to the rear until, on impact, the Weiohs N8, 1y 8p frmly
reinforced by the safety collar, overcomes the tension of this spring unt{lt of the n le :
detonating cap and fires the fuze, the flash passing through the fire-) th N die .
of the needle pellet. 10le t'h"mlgl(: St

Wose Fuze C/98. (Plate 23, Fig. 2.) . > Centpg

This fuze is used in the common shell for the 4.1-in. (10.5 ¢m,) ang
Q. F.guns. Thefuzeis generally similar in principle to the C/89 fuze )
and differs in the following points. A lead rebound washer is placeq irn ¢
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The action of the fuze is as follows (vide Plate). On the gun firing the fyygg det
straightens out the stirrup (b) and is set to the rear. This frees the centrifugg] she “nt(g
leaving the detonator pellet (d) free to fly forward on impact. The delay aﬂiion Whters (o)
in the same way as in the ordinary base fuze, by the flash passing through a tﬂl'tuou:; 5

C
Time and Percussion C/92-99. (Plate 23, Figs. 7 and 8.)
The time portion of the fuze consists of the following parts:—
Magazine ring, a, with annular ring, b, of powder forming magazine ap g S
The annular ring is clesed by a screwed ring, s, which forms a cgygy pl 1‘\ firg holag :
The lower time ring, d, carries an annular ring of timing COIIIPUSitif}Ild' : i
one place. &
A similar and interrupted ring of timing composition is carrigq |
ring, ¢, which is fixed and forms the body of the fuze. These
by the locking ring, f.
g is a needle pellet, i the detonating pellet carried in the detonaty, -
is held by means of the safety pin through the upper time yj;, = Uger 3 .
k is a safety spring which keeps the needle clear of the detopy: 1 * Which
Pellet, . .
iy L‘.\ ‘.j'}).-,&»

te“'ul’fed at

OV the

Parts gy, hel]l{Ii) I;m. timg
G 3

o i ltil]rr
gun is fired. =

The nose of the fuze is closed by the closing plug, (.

The percussion portion of the fuze consists of :—

The needle, m, fixed in the wall of the upper time ring casing,

The percussion pellet, n, with elongated slot through which t,
this is held in place by the four arms of the safety cylinder

The detonator, o.

The safety eylinder, p, with four arms of flexible metal, holdin

The closing plug, g, screwed into the upper time ring casing.

The granulated powder pellet, 7, between the percussion pellet an( t
holding the former fixed. 20

Need]q 5
1

P b
1 Py Presseq Bve lessug;
Y

& the pellot n
b} .

lee(],
tdle
* pe
p 11&{-,,
Acrion.
Only the lower time ring can turn, and the time rings are so arranged i,
. s . ’ [ : | > nat ..
time mf flight P}w upper ring passes the flash to the lower ring a['tm- half that fithe for 4 given
the safety spring, k, is pressed in by the impact of the detonating plunge, y n fip
i - . abl, ?f, “vhj(]h B ll'(lg,

by the removal of the safety pin. The detonator strikes the needle and ig fired. e l~‘, fl'(‘er[

the upper time ring, and simultancously the granulated powder pellet, ., which 1. igniteg
and leaves the percussion gear free to act. bul‘““‘? aw 4
} : : : ay
The triangular mark on the magazine plate marks the point at whicp, the ¢ s
o B . . - = s (-\ 3
from the lower time ring to the magazine. eho], 1
b L + LT

Eagy

Time Position.
If the indicating mark is set to any range or time, on the gun firine the y
S = : ; o s X . = SATE phy v
is ignited and burns to the right for half the time. At this point the flash ;. Pper limg

; : : G RS e 3 rip
lower time ring, which burns to the left until it reaches a point abreast of g Ui i llg
: : : . ri
where the flash passes down the channel (filled with powder) to the magazine r;]]gulu‘l m;u
the magazine passes through six fireholes to the magazine ring C/92, * The flag}, fro .
m

The maximum burning time is 26 seconds.

Percussion Position.
When the mark { on the lower time ring comeides with the marlk ¢ the
the fire-hole from the upper to the lower time ring is blank flanged; the l(J‘.‘q"(.\t.I- Tl.'”ﬁitlzinn
therefore ignited and only the percussion arrangement can act. I tima i _l_}!“«l-e,
If the fuze does not act owing to the time arrangment, it will gef A%t} & 18 noy,
The powder pellet, », having burnt away, the percussion pellet will o, ituU low, s
The detonator, o, will strike the needle, 7, and the flash will pass throug}, ”“]\m[?‘g fly .”r:i{"lcr,
* Nrg }1(;] arg

maeazine ring C/92.
= = (::\- (‘r
“'IQ
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(See Plates 22 and 24.)
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In some powder-filled cast-iron Ij)] of the fuze t0 the burster.
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The information contained in this table has been extracted from the German
Deseriptions of the projectiles, types of powder, fuzes, &c., will be found in the letterpress of this report,

Table of Ammunition.

Ammunition Handbook captured during the War.

w0t}

*g T0I300g

AL 8L

It may therefore

PI

be taken as authentic. a
= : Total =g
| Nuture of Leneth Weight of Woirht E
G, Projectile inCali-| Composition of Burster. B Fuze.® Gaine, clgh Full (Action) OF ; =
ke o I Burster. | ?éc}c;{(?‘ ( ) Charge Practice Charge. Remarks. E
Ihe. I L.
3.5-in. 15-nr. (8.%pm.) H. E. {Nose 2.8 F. P. 002 or Grf. (Y88 096 Nose Fuze C/80 | gmall 98 I.30 guns with M, V. 2,021 1. 5. Z
Q. F. L/30 and L/3, Fuze). =
H. Eh{rn{pmal 2.8 L LU 853 Tlltﬂ{'n;l_; Delay e 2,53 Ihs. . P, C/00 or €06
fuze). Action. (200 5/2%).
C. T. Common 2 Black powder. L485 Nose Fuze C/89 o 154 T30 guns with M:.ql’. 2,198 T 1.03 Ihs. W. I°. /89 or C/07. j
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i Toze). Action. B OIS () Caooxcsan o 18 -
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i.. | Ll = = 15 i} A ! I ]
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el . 3 1, 5 s. . PO D11bs, R P, C/00 or U0
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| Star Shellt  |...ce... F. G. Powder AR | e rm v nnsrinr s st s e AL . 21bs. 5oz, H. P. Q. (21341 X2}, )
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-Ea ase Fuze). " 5 51.6 R. P. Cfi0 or C/oi |
3 mMInon 2.0 C. (. bursting powder 11,64 Base Puze C/00 73-1-7“15"]‘]“5 oz 146.5 "}s]';qi' P{TC;:NP i 544 sty |
C. L. Comm | (12304 17/7) g [
| (HogeXize). 2.6 F. P. Cj02 (Pmcnm} . F$ (]}!mo Lul‘ge C,"-?S %_:_;,X 116 |
| nze 1 i
| {  Practice Shot 2.4 Sand and sawdust (At‘lluSt!lhlE)| S B el =

+ The source of thisinformationis a recovered round of ammunition.

e e -
% These are the luzes mentioned in the German Ammunition’ Hm:dhuol Tu o fow cnses speeiniens of later types of fuzes have been recovered, udr pages 10 and 1
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T ) ITTON—-continued =
ABLE OF AMMUNITION—CcOntinued. (=)
| . ' = - | . 3 Total
Nuture of Length b s Lk
Giun Projectile inCall- Composition of Burster. | ‘L‘::ﬁi}:‘,rni Fuze.* Gaine. | "';.lf,ﬂ'h‘ Full (Aetion) Charge. Practice Charge. Remarks.
suipplied. bires. Swer. | of Pro-
| ju‘uult‘_
Lhs. |
g . L. T Shed) 2 F. P. Cin2 | 10,74 Dealay Aetion Long C08 | fi72 Main Main Full charge in
| : ( Base Fuze). [ two parts, see
Bubstitnie AL P. | 2 * (Practice) . " o 72 Xy )| pat
Shell. . | et B : . g | iy i
. L Common 32 o i . K. (Base ; o TFore  &2.01bs. itlo. o’ T i
(Base Fusp). | : Fuza), | Al i Fore _-Ii.'.} s, ditta.
Fractice S8hot i Sand and sawdnst (Adinstabla) . ..y crnines IR ST G672 )| Total Z2IR2]bs. Total 127.9 Ihs
1 | emott i 120.91hs,
4, AErmY Q. F IT. K. { Base 58 E.P.CO/n2 59,08 Delay Action Long /08 A Main 201 10bs, R, P 012 Main  981bs. It. P. Cloo. | Full ehargs in
Lsin, Fuze). (Bpse Fure). | | (1230 18/8) Hii Lwo parts, see
A. P. Bhe!i 3.4 5 2.4 I o | o ] Fore ¥ Ihs, ditto, 1103111143 | p. 6.
Substitute A, I, 3.4 F. P. C/02 and piteh (Practice) o B P T sa3 A | o | 3
1. 65 | | | Toial 277 Ibs. | Ferin - s N t
¢, 1 Common hd F. P02 g ol [ & E. (Base Lo )08 fiir] -— | Foro 5‘!”]5_‘ ditto. |
{ Base Fuze,) Fuze). ‘I |’ Total 150 Ibs.
| | _ M TR ) AR N SRR e W, A . e ool

“Alerearetle fies wertiored inile Gerrren Arwmn pition Fandl ook, Ina lew eazes specimens of later types of fuzes hiave hoen recgvered, ¢f 1o pages L0 and L1,

DLE TONVNAIO— AT LAVd—AAVN NVINEED
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The maximum rate of fire with ammunition in readiness is

The barrel has six grooves of right-handed riflin g, the twist being
barrel.

about 100 roungs Per minute
half & turn in the length of the

Details of Small Arms,

Calibre. | Weight.

| Total length, | Carlridge.
: e = ab
Rifle, | 2m. | me | With | winoue | vwar! ] Withot | T | Muao
" | Bayonet. | Bavonet, | Bayonet. Bayonet. | Charge, | Bullet i‘vu!oaty.
= aihs i e e —_— | —— el T T —‘—-——_.___;..‘ ETLTHg _I___
Lbe. | Lbs'| 1 | Bhoniawa |
| : | Lbs." | Pt Tns.' | ‘Pt 1hg. | Gl |
Mauser, Mod. 1888.... 2% .o.ooooedd 26 (800 | 087 | 0.9 | 59.75 | 4 1.:1{ S i 2063
Automatic pistol, Mod. 1904. . . _.._| 9.p - | 2,02 1. ... | | 4958 L543 | 2590
i (- =G e e o 3 43 _11‘40}
= ta B O S i il e T e 123 4
#01d bullet, 8. hl_lla "_-__-\-_-___“—h___hh_ T
Bayonet,

The bayonet is unusually long; it is provided with g straight, 1ih el
two-thirds of its length, but for the remaindep of its length the hlag, ext{: Llormg g1, back for
the rib, and is double edged. There is no cross-piece on the side of the hils I;:S LOD' both sides of
Cutlass, the barye],

The cutlass supplied to ratings not
curved and about 2 ft. in length, but th
blade, 2 ins., is some 8 or 9 ins. from the
1s strong and well balanced,

m'-med with rifles is g short 1,

j ' : r0ad-svw.
c'ba.ck 15 almost straight, ) dI‘Z“ ord; the blads is
pomt.  The guard is largs Wnd efficion, Q;:J ;H;“h %o

A the Weapon
Supply of Small Arms to Ships,
Each seaman is supplied with his own rifle

which he takes wii. ..
; ; y ) 65 with
Rifles have in some cases been withdr hiy

s 0 whay
awn from the mep of ¢ Srever
& - i :
and automatic pistols, model 1904, with removalle shoulder pieciltsG Second : do Die
: S, iSsugq Division
h I &
stead,

CONFIDENTIAL.

! ing to any infra
Attention is called to the penaltles attaching

C. B. 1182.
)
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SECTION 3.

TORPEDOES, MINES, ETC.

TORPEDOES.

Government Torpedoes.

General Notes.

The Torpedo Service (Torpedo-Abteilung) is said to he the most
the German Navy and to contain some of their smartest officers, sought-&fter b

There is little doubt that a great deal of reliance has been placed oy the Tanch of
flotillag, and that during hostilities with any but the greatest Nava] p, ¢ Work of
would be expected of them. The training in this branch has been mostw Vo
deal of it is carried out in very bad weather. thorg

Types in Use.

The following table shows the main features of torpedoes whicl, ar
in the German Navy:— ©k

|
i | Rnngu on | }rf.tzmmm
Size. Type. Date. Heater. ‘ Counter. | tlbg(?l%gnl‘?e fi g 8 H_[ih'ﬂ.rgq‘ | H-‘_““‘——-..,__‘
Ins, Metres, | Enots. Lis. | o—_ |
SRR I  —— Natyr, | Remay,
17.7-in. (45 em).........| Bromze | 1895-8 | Nome. | 2,400 | 18 e [ |
17.7-in. (45 em.).. 1110 | “Emden” | 1907 Dry | 4,000 2495 |50 Wehgimt—
7740, (4 oM. )cisanaig Improved |.......... Dry L0000 favins o 0 \\'et {f-(j‘ | e
o , | “Emden. 0. | °f€ Pagq .
1% f-im. (45 emi) -, | TFiume Ordered Dry 4, 000 29 | 35] [ L '}
- 1913 for | R e « 4
, _ Brazil. | Wit P
179490 (45 em)eceoicasy Fiume Ordered | Armstrong 6,000 ji-...._... b S
for Italy. | Whitehead B 8.
o Wet. |
19.7-in. (50 em.).........| “ G " and 1911 Dry 6, 000 | a0 [ 35+
| . ] Perhaps | ™7 | Hgy
| improved | also 20 kn, | - Anjte,
“Emden” for | it i
type. [ 12,000 m, 2.
el enlarged. | |
T bt O 051 112, vy Wy O] IS | 1018 |  Wet 2000 kst
- - l b
In addition te the above it is considered possible that 21 B-inch 5 1
(60 cm.) torpedoes may be in use. There appears to be but little douht 1 L =
carried out with these. Details are not known. ﬂ by uﬂld 23.6.,
6o Lok
Hnl‘u})]cH of the 17.7-inch bronze “Emden,” improved ‘ Emdeu g h Vo ,t(
. A
and 19.7-in. G s/m have been recovered, and a study of these mal: 08 the IE I “rn My
sequence of manufacture and development appear probable, HOW (Bl'npjh
The original design was very similar to the normal T Fiume cold oy g Togy, an)

'\
"Pedy S8iy o

torpedo showed signs of having been a conversion of a development of this P

The next stage of development appears to be the 17.7-inch reco vy

r]:'h@ £y

. : b : S 0y ll‘lt} g
in the Baltic, and the 19.7-inch ex U.B. 26 is simply an enlar gement, of th I;l }“} tlji.l 5 Is 4:1:’

The latest torpedo so far recovered, the 19°7-inch No. “K?” 744 deg;
1 T S - b ) 18 a v g“ ih“‘lrt
ment on the U.B. 26 torpedo. Very ‘*11 s
A fragment of shell of & German torpedo recovered has the Word ¢« 1t 5 i
; T i indicate t lv x 1l water bot . "{;5 " 1)lr|\
tion of which tends to indicate that only a small water bottle is used ang STl s
: lh oQ j lt
i
L (l’] ks 11(\ I)"H]
l}.)‘-{[n “.a_
ba

DICL, A‘»SIMI
\lr[hurmf (i) j\;_,r

= —h

— T
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Depth-keeping Mechanism. , :
The depth-keeping mechanism is situated m the engine room, 8 oo

weight and valve to the servomotor are very similar to those in the R.G.g ;neﬁtlons of the
The valve is under the weight. " PTPedoeg,
There is a small auxiliary weight secured to the weight, and adjustany, .

the weight, the object being to enable adjustment of the turning angles £, dift op POSitig, 5

head. Crent W.ei.ghta _;lf.

Controlling Gear.

This is of a very unusual design. Besides the usual adjustments fo;. distay
ce

of rudders the gear can be set for a quick or a slow relcr.lse, Presumably fo, Use fy, e -a’mouﬁt
or above-water tubes respectively. The maximum distance is 110 Mmetres ¢ Om submer :
sinking hook is fitted. (120 Yar(s) geﬁ

Valves, e.
The charging valve is in the same casting as the starting valve, ahaft it

valve. * There I8 ng.
The reducer is similar to the early R. G. I. bucket type. St

Fngines.
The engines are 3-cylinder, and are entirely of phosphor-bronze,
The cylinders exhaust through exhaust ports in the walls at

the enq of g,
stroke and through gudgeon exhaust ports on the return stroke. e

ex :
The diameter of theseylinders is 3.79 inches, and the stroke 3.45 incheg, P'lnsmn
Gryroscope.
The gyroscope is of the ordinary spring drive rotary valve byPe, with 5 v
There is no angling gear. W mcdiﬁcatio
The air is cut off the gyroscope if the torpedo is fired uncocked, apq th ng,
locked central. ¢ rud,

T are ﬂlen.

th

The extreme difficulty with which the gyroscope is entered an( femoye ¢
points to its having been added later, fom

Tail.
This is of the Woolwich type with very large square-shaped fing and |
rudders. Both the horizontal and vertical rudders are let into the fins, i
The tail is serewed to the after body. Two-bladed propellers are fitteq

2 tﬁrpﬂdq

=8 l"‘"'jzon ta]

General Remarks.
As a weapon this torpedo is about equivalent to our 18-inch R, ¢ B, A
The date of the torpedo is thought to he hetween 1895 and 1898, © Mark IN§}
The workmanship throughout is excellent. or Ty

“Emden’s” 17.7-inch (45 ¢, m.) Torpedo No. 3352,

A fuller and more technical description of this torpedo will be foung in the

of the Torpedo School, 1915, pages 91 et seqq. Annual R
The following are the general features and dimensions of this torpedy._ - “®poyg.
Diameter. .. ___.__ .. . . -w---+45 em: (17.7 inches), T
. Length over all. . -~ .- .. __16 feet 11 inches.
Capacit,y of air vessel .. __10 cub. f{. (ﬂStrimﬂted).
Working air pressure. .. .. .. ____150 kg. per cm.>=2,15( lbs, per g
Total weight uncharged... . ___1,410 Ibs. Uare jne,
Weight of head, empty . . -59% Ibs. y
Weight of guncotton . . . ~2_B00 Ibs. (estimated).
Maximum range on counter. . . .. 4,000 metres.
Discharge fittings . . - - - .. Hook brackets.
HeaterL . 0. See iUl s wolliDeg)
Drgihes ) s dotde_ % 0/ o ~3-cylinder.
Propellers. . . ____ __ - - ____3-bladed.

This torpedo is a development of the Fiume design. The body i« of
parts of bronze. » Steo) "

The warhead and pistol are similar to those of the old bronze t‘"’pocl(, _ ‘L‘lmpkmg_
3 and 4, but the head is bluffer, deg("'ibe

.)l’n‘,( 1 JASH[ F“"‘-l)
\ mnhnriu-E_ O 105ay

—\

I e




Part IV.

Section 3.

Torpedoes.

6 GERMAN NAVY—PART IV.—TORPEDOES, EIC., JULY, 1911

Maximum range on counter..__________________6,000 metres.
Estimated speed to this tange.. ._______________30 knots.
Discharge fittings.__ . _____ cmemmecson-----.TOp suspension.
Heater. . _........ . Bl e o D
Engines. .. . . _____ 2L BL el ook o neTidag
Eropelles. .5 DB X Y L At

Tail

S AL L I T B Wonlwick type.
Warhead.

\ The warhead has a case of thin high-per-cent. nickel steel, and is closed af g,
a tin door with screwed rivets sweated and soldered. There is no air Space ﬂnd? rear end by
is fitted. The use of steel for the casing allows a large reduction in the Woight fln vent plug
. The chm-ge, which 1s covered with oiled silk, is a mixture of tro tyl and h i o1 th@_shell.
amine (hexanite). This mixture has s rate of detonation slightly less than anltrodtphanyl.
amatol. that of trotyl or
The contour of the head is identical with that of the exercising hegag showy,
Pistol. , on Plate 94,

The pistol is similar to that described under the bronze torped
lugs are fitted to take the net cutter. tPede on pagq 3, bug eXtorng]

Net Cutter.
The net cutter recovered in the U. B. 26 is believed to be th
. 5 o 3 (3]
The cutter is an explosive one, and is shown on Plate 240, latest, Pattery
It consists of a metal case A, containing a charge of 3.8 oz. (109
the composition of which is trotyl 40 per cent., hexanitmdiphen}’l&mm?) o ©Xplosi
ve,

primer of 11 grammes of tetryl surrounding one detongtor which is simj er gop :
tor in the warhec_[r[ primer. Another detonator similar to ;:he Gl tlﬁlgﬂar to the g 3 With g
into the cap which forms the base of the case containing the charge “ran Isto] ; etong.

To the case are secured four blades or whiskers, B, B, two il 1S screweq
other two the same length as, those on the pistol. The reason for th_lch arg loflger th
not clear. 8 difforgy g 5 U081, the

M lengty, is
Whiskers

The points of the whiskers are of similar sh
rear edges are formed to a cutting edge,

The case A fits into a brass casting C, and is secured 0 it by gio, ;
which pass through lugs on the casting and through the whiskers S “Obper Shegy:

The shearing pins are arranged in pairs and pass through Slot';g i ATng ping
that the first pair shear immediately on striking and the other thres th.e g ers
with a slight delay action between each operation. Pansg shey, in’ formegq S0

The whiskers work in slots between the lugs of the casting G, whigp,
movement to the rear. ’ i slotg £’

Into the rear end of C is screwed a steel striker which, rﬁn;aing A : 9 1°equired
the cap of A, and through slots in C just in rear of this cap passes g I;Dﬂlte o
secured a long lanyard E. This lanyard is of such a size ang length i}fty Pin - :tmmtor in
safety pin is not forgotten. ab it eﬂsu’r © Which, iq

To other lugs F, I, on the casting C are pivoted four light stee] = S that, the
in length, passing through stecl tubes. This method of const,mctin]f_ » @, a1, o
purpose of combining lightness with strength. 19 g

These rods are threaded at their rear ends and secure t
the pistol body.

One of the tubes surrounding the rods G has an enlarged parg j oy
K which fits between a lug T on the head of the pistol striker and the pigt, ‘I"hlch is pi
the striker going home. X b”d}’. TW.Jt“d 4 stop

With the cutter are supplied propeller guards which secure to th, y i Preventq
the horizontal tail fins, 1mrtlﬁal £

The action of the cutter is as follows:—

On the torpedo striking a net the whiskers B, B are cau

ape to those of the Pisto]

he (:ut,ter to ll:lo's I Or the
4788 o .

Lgs
) I[, F‘}r]ned on

ajl ¢
11 IlI’lt‘-; &'nd. tO

. 7 . 2 % gllt’ ul th{} gr
to the rear, shearing the shearing pins. Owing to the delay D‘Pmngemen 0

mnlﬁt
: 2N ; : ; ts 8 5
the net is bunched round the whiskers by the time the strikep onters theOf the Ehund forced

‘lﬁtm‘lato:lng ping

_A\HH" Flvy
i._ O 1030\
= \\

/\\

pECL
Authority

s —



o and the air box for the hydr
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The charee of e is then detonated and blows the case A, casting C, &c. to pieces,
ge of explostve 1s then bly increasing the destructive effect on

the knife edge h k of the whiskers presuma
e net. Thge ih(;?gz i§ fl:icengugh gway from the warhead to prevent sympathetic detonation.

At the same time the rods G, G are blown away, and the stop_K should thus be withdrawn
from under the head of the pistol striker leaving it free o function when the torpedo strikes

skip. -
If the ship is not protected by nets the action is similar, as the cutter must fire before

the pistol can fire,

Air Vessel,

531‘}"];1}:1:1-;3 of very large capacity-
er to obtain a long range

Aftep Body,

Thg after b . .. . mpa,rtmenmr
t d into three €0
ody is divide cstatic valve gear.

perical. ‘The great capacity is neces-

onds are hemis _
The No drain screw is fitted.

with a dry heater.

viz., the engine room buoyancy cham-

D .

eﬂhkeeap;?;g Mechanism. ber, the depth mechanism being fitted in the engine
room, %;“‘}31 '8 0o separate balance chamki(:lré in a cylinder inclined %o the vertical. 'The depth
. The valve is a piston valve wor. difficult to read. The meximum setting is for

ind . :
12 E?:,l:lte:;ﬂ Just outside the opening and is very
Tes (39.4 foat). [

buil, ® Servomotor ia considerably 18189

B. 26, & vertical W
objectis t0 reverse th
7_inch {-,orpedo recover

and all connections are very stoutly

eight is fitted, the object of which is
o rudders in case of a roll of over 20°.

2 torpedo No, G 5955 ex U
ed by the Russians, but no such

not qu; _
Quite clear, Tgig thought that 1ts

fittin ® same device is fitted in the 17
g Appears in No. “E " 7460.

o .
Titer, Controltin, Gear. Valves. lve, counter controlling gear, and reducer
® charging 2o ir delay V8179 . in the “Emden”
are o) g arging valve, starting valve :ilar in o1l essentials to those 1n tie = Limden
t‘°1‘pedo EE:] ?ll the engine TCO, and 87€ s :
o)
o g fibed on page 5-

Engg nking gear is fitted.
T of the «mden” torpedo described on page 5,
those

Th .
but di!f'aes %ines are generally similar *0 + through the cylinder
- 8y lﬁta tth following respects:— dgoon aust_nl The exhaust throug ¥
alls §q ve four evlinders with &1 saders ondy- .,
T ade © !

0,

€ o
Hege, steel. '
! ond is similar in all essentials
to th'I;he heatey o tom e d in the puoyancy %hamber, | |
Irf of the “gs om 15 situate dl cribed op page d by removing #& door in the shell; in
N mden ’* torpedo ¢e3C pe inserte an be inserted from outside,

e ignitel

N £ 0. e 1
oKy 74 e 5955 the igniters can on yl
' he igniter 170 SPP%

The 5, -0 ® pocket is f d in the 8h°
lgnit: eket, is formed 11 the
:Phe fl.leltml:1 Piston has two striker® and

Used ; 1% -
Therg is 8ed ig methylated gpirit. o in the speed gebting

G 0 Provis; chan
Yrog cope. sion for any wmden” torpedo. The exhaust
air § ® Byrog t ﬁtted in tho B ‘
om the cop? Is glightly differend to Bh8Y L ; it. It is cocked from the
Stegp . ¥ ir drt o right or leit
Outﬂidea 8¥rog g piston is used for o up 90

Co . .
Saf:f the I:;Ican be angled in s66P? © outside the t'u;l:;eﬁﬁt,ed, which locks the gyro and
fudg tY penp and can be angle ” torpedos
ers jf thear’ similay to that in the ¢+ fpaden _

+ [0} .
Tfﬂ!, Tpadg 18 fired u_nc()cke “Emden” torpedo,

The 4
i simil®
The pr(’;?eﬁfa the Woolwich type, and 18 generaﬂf
%34y, 'S are three-bladed.

.;EC'LA.GSIFIED

Anthority E, c jO.SO\
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General Remarks. _ . _
Torpedo “K” 7460 generally resembles the G. 5955, but is evidently a later mark. Th
followitig are the principal differences between these two types. . 0
In . 5955 there is & small watertight spate round the dome of the aftar

s X . end ¢ i
vessel, to give gréater buoyancy. This is omitted in “K" 7480, and the space of the air

sea, ballast weights being placed round the lower-half of the hemisphere. = Open to the
The vertical weight for reversing the rudders if the torpedo rolls over 9g® j4 . tpr .
“E* 7460, 18 omifted in

There are small differences in the generator mentioned on page 7 under “heater

there is & separate dise reducer for the gyroscope in ““K* 7460, ater.”  Also
. Top suspension brackets are fitted, but the discharge fittings are suitap), £

above-water discharge only. or end-on or

|

17.7-inch (45 cm.) Finme Torpedo No. 11582... .
This torpedo, which is of Whitehead Fiume manufacture, was ori

ginall
and transferred to Germany. The following are the genersl featur Y ordered for Brazil

es and q; .
as they are lmown:— nd dimensiong g, far
Diameter. _ .. ..o ieeeee-rnn--45cm. {17.7 inch),
Length over all........ ... .....17 feet (approximately).
Length of air vessel . ______...... 8 fest 103 inchas.
Working pressure of air vessel .. ....2,100 lbs. (probably).
Capacity of air vessel......_____..11.5 cubic feet (approximate). )
Total weight uncharged .. .___.____1,500 lbs. ¥).
Weight of warkiead without pistol
wnd primer__ .. _...___.___... 488%lbs.
Weight of pistol and primer.... ._81bs.
Weight of explosive (hexanite).._..351} Ibs,
Maximum range on counter____ __ __4,000 metres.
Discharge fittings. . . ... ._ .. _. .. __T suspension.
Engines. .- _.._.._.___._...__._.._4-cylinder Fiume,
Propellers_ . ... ___..............4-bladed.
Tail . o ewe ol e i e ee —a . . Fiume,
Warhead.
The case is of steel, and the door was made tight by studs anq nui,
our own torpedoes. * o0 8 wagher o i
The head was fitted to take the Fiume ring net cutter (describad onp ; B8 in
was in place. "8 18), by 1o cutter
Pistol.

The pistol is of the Fiume inertia type, described on pags 13,

Air Vessel.

The air vessel is made of nickel steel, and is fitted with a T Suspensio, 1,

of gravity of the torpedo_and a guide stud on the foremost flange, ot
Nog:est. and drain screw is fitted. "% The engy bre ﬁ:tgilx:p‘;e?t:le
T

Balance Chamber and Depth-keeping Mechanism.
The shell is of thin sheet steel, and the door of bronze. Besideg th
anism, which is of Uhlan type, the balance chamber contains the stop v al:' depth..ke eping N
® anq . & Tech-
Ovunter, Controlling Gear, Servomotor, dsc. ch‘“gmg valve,
These are of normal Fiume type. The maximum range on the ¢q

1 king valve is worked by tha_count.er, 88 in our Fiume Mark Unter jg
The ?I{Ee regducer is of the usual Fiume oil delay type. IIx *'°I'Pedoe& 4,000 metres,

Engines. " .
The engines are of n?rmr:}ll* iume 4-cylinder type, except that of the glig
; of steel. 8




TORPEDOES. | o

Heater,

and The heater is exactly similar to
s ﬁtf'lﬁl bottles are joined by & cesting whicl,
ted, and the fuel used is methylated spirit.
woyaney Chamber. : o )

The buoyancy chamber contains only the gyrescope, which is of the usual Fiume type,
;lsame]y, air operated with & heavy whael which Is spun by & small air turbine. The gyroscope
T;-III angled gyroscope, but not fitted with angling gear.

the Propellers, which are 4-bladed.

our Weymouth Mark I torpedoes, except that the ganerator
which contains the air and fuel leads. Hammer ignition

The tail is of the Fiume type, With rudders abaft

o, 13656, fired from Seaplase.
allweights ond dimensions of a Fiume torpedo recently used
t. ‘Thisis practica]]y a standard Fiume torp odo.

.17 ins, (45 om.).

17.7.
7;“11:]1 {45 cm.) Finme Torpedos
by o GB following are the prineip
érman seaplane off the coas

R;ﬁmeter______._-.--------""' 17t 7ins.

Tl‘lgth overall__..----==---"""""""""_ Fjume type.

wirul L...a20]bs. -
eight of head. . ------=-=-""""""______350 Ibs. (estimated).

We!ght of charge. - ----=--"""""" 7" 1681 Ibs. (approx.).
eight of torpedo, all om.---==="""""" " 6,000 metres.”

——

ange on counter...------" .
. and g:i Ef’tv,is-:i;ol i”f generally similar t0 the spﬂﬁ;?fiiﬁéﬁ??; ];;l:ka]:api&; tzmi-m o:inbzn‘iz%
Pistols, 1‘11;(3: i:-s serewed t(; the re;;';gt;y the same capacity 83 that of the R.N.T.F. Mk,
' v i T0; S
Iﬁg‘;‘:&“ . essel is of appre ido valves, 870 made of bronze.
o torp;g ﬂ}e engine, exceptng tﬁ‘:ﬂ bronze fuel and. water bottles containing approxi-
n_qqmy 8 0 is o heater weapors ¥

Ibs. and g4 Jps. respectively-

Sizeﬂ: o
£ ips.-
Orpedoes carried in more moder® Shipe 5. (17.7-inch) torpedoes.

It bNiflssﬂu EH and oarlier batt,le&hlps G&I la -50-0]]:[- (197—1110]1) torpedoes. ‘
olieved that all later bottleshiP® ct::nn carries 17.7-inch, and the remainder, up to

and inclu e b&ttlﬁ cruis th “Von or
din ers, the ¥ m,-pedoes.
17 7':[‘.B.I)_= Sglfll)lﬁt:Sey;[dl}tzi" ;arryﬂigsz ::J{dtlhe 1908-9 programm'e (V 162, S. 165, &e.) carry
YU and 1q and including *
Jater o _inch torpedocs: m
fu)] inl;];rn;?rlnes up C;ES %Igf[]]r;i]:ryo 1p?,7-in ”'ng i‘ﬁgrﬁ:;ort-. Jt is pOSSible that the latest
3 . = " . ) ! .
subma,rinesﬂ-]zlz?\;:e 1111 this respect, 3;8 h :ﬁe 1_: Ili no evidence gt present 0 support this.
: arger torpedoes b¥
ersiun of
Older . of older torpedoes, which
i . orpedoes. he conVcI'SIOH 3
w N that b
wg'sulfloﬁn omgaq o108 for 1913-14 i e SZ?Ith(«iaSSful thot tho wholo stock of older torpedoss
8 gimn 1812, h oved 80 ] . .
Zaing, spmb&r]y converted itI: total cost Of.93,005(;z of torpedoss I :;ha subm? b werlare
8, 8 xpended.
Inst, mere.h&?ltﬁe;h&:howmg to th: ;;‘t;ll;s:]l der sorpedoes has now been exp
' » the greater par
068
Sclnwartzkol’ﬁ Torped

(Ses Plate 25.)

1w made for the Germa.n Nav;r.

azines 19.7-inch torpedoes. For’
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The following are some details of the latest Schwartzkopft torpedoes:—
21-in. (58.3-cm.) Schwartzkopff Torpedo.

Explosive charge 397 lbs. T.N. T

XpLOSIve charge. .. - . Sk S 13 S I3 d o

%}{1‘ ‘]'?5581 ------------ Krupp nickel steel. e L Ir).

orking pressure.. .. .. 2, 205 lbs. per sq. in. 42 kn e

Fuel s -riugited sis Benzine. 38 ??ts fgr 2’200 yal'ds

Heater. .. ________ ey | Gegztes}r. 32 T 4!400 s

Buoyancy........_.__ 207 lbs. 905 i 13:600 s
,900. »

Bronze and not steel is used in the engines. At trials $th of the torpedoes

yards at a speed of not less than 293 knots, and J%th to 11,000 at a speed which i‘::'e run 8,750
, n
17.7-inch (45-cm.) Schwartzkopff Torpedo.. Ot stated.

The latest type of 17.7-inch (45-cm.) S i

_ _ : -cm.) Schwartzkopff torpedo is g

and is fitted with an angled gyroscope. The following are the details, sg“lzzf,e:s]i‘eﬂter Weapon

War Head. ' o
The charge consists of either 200 1bs. of guncotton or 225 lbs. of T, N T

Ezercising Head.

Pistol.

There is nothing very remarkable about this. It i i
. . It is secured into th
through the nose. The whiskers are short ds tr i 0 the heaq }, 3
is no safety fan. short and strong a5 1s usual in Germgy I{i;.iig;ﬂl SCrews
- There

Air Vessel.

Length, 6 feet 11 inches, with hemispherical ends. Fitted with T-sha d
pe tOp 8
USpension,

Balance Chamber. _
Length, 2 feet 3 inches. This contains the depth gear, water bott],
» And

Depth Gear. Ch&rging valves

This is practically standard pattern, 4. e., the weight and the

servomotor is in general design the same as our own. valye act sep &Tﬂtely -
. (5

After Body.
The valve group is of modified Fiume pattern.

The ai
and worked by both top and bottom flaps. © air delay Valve g of |
i)

Stopping is effected by a strong spring, which is relea iume
7 3 : sed e
and which pulls the air lever forward. Tha’sinking valve is 0p[l,)r E;t“' stud the "
lever going forward. ed by the goy; angs whael
10m of + b
Reducer. f tho air
This is of the ordinary Fiume type.
Engine.
This is a four-cylinder radial Fiume machine of ordinary type With
1t .
(Fenerator. Flllme Valvg 5
ar,

This is practically the same in principle as that in R. G. T, top
water bottle is 200 ozs. and that of the fuel bottle 40 ozs. - torpedoeg. The ,
Upacig
Gayroscope. Y of the
Fitted in the buoyancy chamber is what is believed to be g Rk
is air spun but not air driven. The angling is i t.(; asieloyg):

gyroscope hins ;
t 4_50 o gyrUScD g
Tail. , “h way, ' This
The tail is of R. G. T. type, the rudders being before the p
ropen(!rg

four-bladed. 4
85
¥ latter are

TORPEDOES. L

Ra
ange. (4,375 yn.r(IS).

: 000 metres
The maximum range on the counter 15 4,

Speed'..
The speed has been reported

2,200 yards and 32 knots for 3,300 yards.
’J-l

10 be 37.5 koots f0

Sch o4t main engines. Ifis
Wartzkopff Gyroscopes. - tooral part of the tor?“‘,10 “;’ :12: ﬂ;éomzsé '}Lf ?my damage
i ot 0 o
s 'd at the torpedo dep : : the depot- : i
1S done to it the xfhole torpedo 18 rotur g does which have been in & do3 awingine of the
a celztn,in navy Schwartzkopﬁ wriil . verification beyond t};s L
Without anv alteration. iustment, O % absolutely stralgh®: e
tOI‘pedg Y ‘ﬂtm ation "?f adj o in every oss9 Sy hich play tn.ngentm]ly on the wheel; the
: test before running, h{f; gwo fixed P! es Wncf,h © broad, but of the same shaped sec-
e air-drive is supplied DY heel are ratie ’
o‘f t]l@ w

is large and the turbine holes

101 ' .
a8 those in our service.

troyer for a year

11032;13

Turb”.je AO/‘ZS

/VOZZ/E' ﬂ
| oty gotiiedyinih latest prviem
(=] '

has been ®

angeme?

n the outer gymbal, and similar

4 0 z $
b4 {he air lwei:.bn]- The delay is o}?tamcd bycan
o ACtUBIET e joner s sufficient, a spring

It is believed that this T

Th

ere ape -pssure
t are two releases, 00 10 pre T i
0 o ) m the P me is given to the gyro

ur etion 00 ° :
hang cluteh, and one del®y 2o small PIP® s quch that s -e, actuated by

aip bo : : . 1 ; alv
btlo which is filled slowly from The adjust™® dmitted tht ey 1F.::’s.‘r;s', on its leaving

is foreeq : ;

d In angd T thdrawn- he alr 15 : n the vﬂlVe cl y

Stope tq attain i‘;;:(; ci{{.ltoh lljbcfore releasC: - i iho tu e. :':1}-}1;9 air lover goes forward, when
ull spee py the :0}; be 1ocked un

q e
~eranle <ohi 1. s
the rank, which is pressed dov goid O pedo.
Jc the

Tlo lutches again automatwnll}’ g ¥ 119}11-. ;
Ré:ﬁ?’ﬂscopc has a slide an I:] el yo excellen®

. S . = E 0 " . | .‘

Geng obtained with this g¥! g do not well 1n cold W S:itizlm . 1

Tal Notes on Schwartzkopf morped0® :)ff horpcdi;eé’l_izsh torpedoes with a me g

wo 18

t 1 tZ
. 143 })Len I'ep(}rted that Schﬁfﬂra =

. :
o G:OO;lj;:ut 1913 Sehwartzkopf B¥
e do-
' Torp¢

i - oceurs,
nd wandering never 0C6

d :sed a contract
~steere .» had receivec :
tomatlcalw o d I-In.l%.nhe OE micwphﬂne Teceivers,
Leon’s A o ion consist® tor which works

IS- . .
= The inver! olays 0 2 gervomo
by r

A res of & vessel
ted ithin 900 to 300 metres ’

]t. W t e
60 mgy S Teported, in July 1909 L
4 manner as to

iy fion:
ﬁtt’ed Q.:if.ﬂ-ctl:u-e a torpedo of this desc’ﬂpm conne’ jois W in such
: "@r‘r‘bh Side of the head of the torp? if ’thﬂ porpee the micrﬂph"“{"
A0a] w : ] it : nt ) .
t'l‘:e SOung IE,\.! udders, Tt js claimed L ellers a0t © Admiralty; wilil Thﬂthr?‘:nl{t:
Tagt "Aves emitted from the pror” § Gt‘-l'mlm S 012, that they b
< Thg ¢ torpedo to it. t1‘i8d by * el-nment, in
2 Nat, (n(;:{)pm'“-tm is said to have b;‘;l; the Germ !
Use N, hut : told by ©
or g 4. Ut an inventor was b
dll‘lglb](‘, tDl‘pe(i(l. /
harge
jsch® ]
of ¥ .. battle cruisers,
Sy, Metllﬂds it b,lt,t.lcslup».
mel'gef[ Tubes jsers: 5 lt't'ed in @ , s nhoa below
anq Stem, y,, - 1B Battleships and O i tub® i m ot 19 teot 8 inches
UDe — Ta 2 ste v Al
[-ll‘r“(mref “—It is believed that @ ° opneath ghe !
]I 1 cr l“h
th 1 tha corpy T HSETS, phz(te{i u

Watey line Wiringen ” glass the tube ¥
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Part IV Broadside Tube—Both Whitchead’s and Kasielovski’s systems of broadside tubes pgy,
Section 3. been experimented with, but the type actually adopted is stated to be more like that in y 3
Tor;;_ches. in our Service, the bar being run out before the torpedo is discharged. The tubes in the 01553

ships are said to be always fixed on the same bearing, viz., about 15° before the beam, T}?r
torpedoes have two attachments to the bar, consisting of a T-plece in rear and tyy hoo]: » |
pieces in front. '
In later ships the broadside tubes are said to be on a bearing of about 20° before the b
and are fitted with gyro angling gear which is capable of angling the torpedo in steps Of.e&n:
from 30° before fo 60° abaft the line of the tube. This angling gear can be adjusteq f15
outside the tube. fom
All battleships carry four broadside tubes, two on each side; in the ““Thiiringen »

% ; : theg .
13 feet 1% inches below the water line forward and 11 feet 6 inches aft. All battle ang mm;;l&m .
cruisers carry two broadside tubes, one on each side, except the ‘‘First Bismape) Whl_‘Gd
carries two on each side, ich

“ Emden’s” Broadside Submerged Tube:—The only information which hag been ¢
in connection with submerged tubes in big ships, from war experience, has been deriyeq
a study of the fittings on the “Emden’s” 17.7-inch torpedo. A study of these tengg t, o
that the leading features of the tube would be— © show

(@) A bar projecting 5 feet from the ship’s side.

(b) Guide grooves running the whole length of the tube.

(¢) A bell mouth running back 6 feet into the tube about 5 inches wider on th, aftep <

than the diameter of the torpedo. ' slde

(@) Such a tube could easily be made side-loading and the torpedo could pg fredie

the ship steaming at 25 knots. 4 with

Stern. Tube:—All battleships and armoured cruisers up to, but not including, {4 ¢«
class carry a stern tube. In older ships it is fitted under the port quarter, the outer o ms"jr"
slightly abaft the centre propeller. It is located from 5 to 6 feet below the waty lin bemg
far enough from the center line to be well clear of the rudder. The wash of th, ser ¢ ang jg
not seem to have much effect on the torpedo when fired. With the int-mduction Efw S doeg
rudders it is now, in the “Nassau” and the later classes, placed in the centre of t}, ;z doup),
the ““Thitringen,” the stern tube is 4 feet 11 inches below the water line. S,

No form of bar is used in the stern tubes. The grooves for the side Iy
are placed about an inch above the greatest diametor of the tube.

The above-water stern tubes in the older ships, although still retained, are yq longg,

Used,

Zs of thc tol‘pedo

T. B,’s and T. B, D.'s.

The destroyers of the 1909-10 programme, and onwards, carry either foyp or
inch tubes. It has been reported that the tubes of the later boats are made ¢ al h]x_ 197
Details of the tubes in destroyers carrying 19.7-inch torpedoes are not known, 1 o ”]-Illunium.
reported that torpedoes are usually fired from the bridge. ) ’ U\Vever,

All T. B. D.’s up to the 1908-9 programme carry three 17.7-inch single oy

: ; ) £ ¥ ; olvi
tubes. There is no carriage, shield, or training gear, but in 1904 it was reporteq thnf" A w
= k - . - ; » = T o ‘_L -
racer training gear was to be introduced in future manufacture. The tubeg are Cogoaq

lighter and thinner than tlme:t_} formerly fitted in our T. B. D.’s before the adoption Ty myg,
18-inch pattern. The racer is very light, and the fore end of th'@ t-ulba, which i« .lhﬂ lighy,
by a roller running on the racer, is fitted with a spring stop er‘lgagl_ng in sloty oyt ] E’“pported
vim. There is also a roller under the after part of the tube. The pivot is Very slioh © Macep

The door of the tube is easily opened and closed, being secured with a linj s t.

= . . F : : Ver
enine arm, which forms the hinge and carries the door, and which is thep i ‘lstrength
’ (= me( -

eccentric. e : l ])y an
The firing gear, which is mechanical, eannot be released unlcss‘the door ig Propey:
It is actuated by means of a press knob on the top of the tube, a spiral Spring arran rly Secupg
operations of withdrawing the stop in front ‘n'[‘ the top suspensigy, g >y, theu-
percussion cap of the cartridge inserted in a pocket near the to A2 tflrpedn
ids to the rear of the tube, and is there supported by a rigﬁt 6 do
olved to clear the door when opening, by simply removip ng o

pcrl'm-min;;: the
and striking the
The firing gear extel
capsable of being 1ev

The tube is never without its cover on at the fore end, the cover being laceq & an ;)
aft the lip, so that the head of the torpedo cannot be scen.

: ig
extending ab ¥ on and
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Collision Heads.

Collision heads used to be made of copper, with 20 very thin brass dises, each aboyt 9 ;
in diameter, let in. They were filled with water. uches
It was reported in 1909 that collision heads had been discarded, and that exercising 1,
were used, torpedoes being set to run at 10 metres (32.8 feet) depth, when fired o ngt. en:ds
as targets. ships

Net Cutters.

Two types of net cutters are known to be in use, the standard Fiume exp

. i © K _ v losive typ,
the outrigger explosive type, which is believed to be of German naval design. Pe and

Fiume Fzplosive Cutter. :
The cutter consists of a hardened steel knife edge ring, A (see Plate 25q), secured
nose of the warhead, B, which is specially shaped to receive it. g
Serewed to the base of this ring is a copper charge ring, C, containing 3 oz. of fine_g,. -
powder, D. In the charge ring are six percussion caps, L. A cover ring, G, ip re‘;‘gl'&lned
charge ring carries six strikers, H, each opposite their own percussion cap. The Cutt? of ’f'ha
and charge ring are held clear of the strikers by means of shearing pins, J. Whep ¢} g rin
strikes' a net the shearing pins, J, are sheared, and the ring is driven back against the tol:pedo
which, striking the percussion caps, fire the charge. This throws the cutting iy © strikerg

; : )
forward and it cuts the net. This cutter will not penetrate our latest harbour defegc:lﬂlently
nNets,

to the

Fiume Inertia Pistol.

In conjunction with this cutter an inertia pistol is used. This pistol consists of 5
capable of movement either athwartships or fore and aft in the torpedo. The pe
locked before firing and released during the first 25 yards of the run by the action
paddle wheel. The pendulum is then steadied by springs which prevent its movemgy
ing when a considerable shock is given to the torpedo. On impact either nose on oy be XCept-
the steadying springs are overcome and the pendulum swings in either a fore and afy 5 . .hquelj'
ships direction. This frees the toe of & bell erank lever, which in turn releases t]l;: ath“.rﬁl‘t-
which flies forward and strikes the detonator. e Strlker,

When recovering a torpedo fitted with this pistol it should be remembered that the
is in a dangerous state and that any severe blow to the body of the torpedo in gy k 16 pisto]
may fire the pistol. ¥ directiop

Pendulym
ndu-lum is

Of 18 Smnll

German Naval Design.
A description of the net cutter of German naval design recovered from the {
is believed to be the latest German cutter, will be found on page 6 under the deggy; - 26, whicl,
19.7-inch torpedo. This cutter will not penetrate our latest harbour defence Ilet“phml of the
The cutter is shown on Plate 24c. 8.

Heaters.

Deseriptions of the heaters of recovered torpedoes will be found on pyges &
They arve generally similar to the Weymouth Mark I* heater in I. M. Service, 7 : 7,and g,
that a “‘wet’’ heater or ‘‘steam’ heater is in use in long-range torpedoes, but ng ( gs‘believed
are known. Heater torpedoes are known as Anwirmevorrichtung AV, tOrpﬁdoeSB ails of thig

Gyroscopes.

Deseriptions of gyroscopes from recovered torpedoes will be found on py,
In all cases safety gear is fitted which locks the gyroseope and rudders in the Wen%es 4, 5
being fired uncocked. of

The latest design is air-driven and can be angled in steps of 15° up to ggo aii

After experiment, the manufacturing rights for the Obry gyroscope Wer.l her way,
Germany. In 1004 it was reporlcd that the gyroscope had been impruved, m?dpurc}la-sed b
by a Spring, required no cocking. At the same time, it was stated that it e ough Spun
\rél'v officient form of safety gear, and that, no matter what went Wrong wigh 1hted With g
“rudders were immediately centred. the gb’i‘DSmpe
In 1006 it was reported that the German ;‘Ldmir&!ty had, pending the setf ’
purchase price, temporarily t-:Ll;e}} over 11'i1c patent velating to a modification tllement of the
scope, Pr“]h;g(-(l by a Dr. :\{].‘C[.‘hl?fz. Jh%{ 1m}prove.men?- consists of an electri bry EYT0-
hich the gyroscope 18 kept spinning at maximum speed for g considey ;li'!‘angnmpnt

2ble peripd.

AR 7,
the torpedg,

the

by means of w

-

(2%
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The item for torpedo exercises, &e., in the 1910 Navy Estimates w. )
amount voted in the previous year; ithas remarked that t01'g:zlt)ebtv‘:$;t;?;ﬂj(r{ Ry
great develf_)pment-, and that a prize had been introduced for good torpedo sho ;a undergone
}_Lccurdmg to a report received, new regulations were introduced in ]-9130 ok .
practices carried out by torpedo flotillas, the chiefl features of which were said to 1’) i
(1) Each torpedo carried must run at least once every two months .(P L 3 iglloye:—
stated that three torpedoes were kept for practice purposes an({ tl Itj'lous Tparts
were not usually run.) Hat the remainder
(2) Practice was to take place more frequently, especially in rough weather

(3) The maximum range was increased to 5,000 metres. (Previously

metres.) it had been 2,000

Squadron Firing,

It is known that squadron firing with torpedoes was carried out b

October 1913. y four light Cruisers in

Torpedo Directors,

In t,he “Kénig.“ the torpedoes are fired from the foremost compartmeyt
tower, where t_hf” directors, &ec., are fitted. It is not known whether they . of the conning
from other positions. €Y can alsyg pe fired

. In the ‘“Braunschweig’’ class there are 10 torpedo directors, viz.:—

3 in the fore conning tower.

3 1 Elftel' f ik
1 at the fore end of each battery.
1 * after i £

Each broadside tube has three director positions. A torpedo in t}
tube, for instance, can be fired either from the director position in t} 1? Starboarg for, :
towers or from the director at the foremost end of the starboard bat telrle 10rg o emf)SL
The positions of the directors in the batteries can be seen by ‘blh Yo Onning
shown in the photographs of most of the battleships. e slits
. The senior Lieutenant (T) is stationed at the directors in the fora .
junior Lieutenant (T) in the after director tower. These officers have Connip g B i
action. The officers of quarters in the batteries work the directors in 1;,;) PhtEr dutie, o e
the conning tower become disabled. 16 hilttm-ies :S[m a day
The course and speed of the enemy are judged by the director off I those iy
In older T. B. D.’s the director is of the circular type and fits on Cer.-
the tube. A similar spill with director, raised above the bridge rails ia. S-pﬂ‘l 4t the ;.
each side to enable the Commanding Officer to check the aim or if‘; 8 fitteq on 1. - end of
to the tube. » 1 Becessary. to g ¢ bridge op
In the latest T. B. D.’s torpedoes are fired electrically from the by ¢ by signal
fitted on either side.  Dridge

n t
1 L].le armourr as

Wher,
3 lere a dil‘ccmr ;
18

Communications from Directors.
In each c-.ormi[‘sg tower, alongside each director, is a combined iy,

mitter to, and receiver from, the tube. In addition, two voice-pipes lu"hdesce

the broadside, and one to the bow or stern, submerged flats. = O each siq ANp trong
Z dre ﬁtf-ed £y

Torpedo Adjusting Ranges.

Wilhelmshave .
There is » torpedo adjusting range in the Ausrustungshafen at Wilh 1
P e Igy)
Strande Bay . Wyey,
The torpzdo testmg and adjusting station for Kiel is situateq
entrance to the harbour in Strande Bay, close to the village of Schill:l 181
: See, '{ 18

4,000 metres (4,374 y‘m-d_s) to 5,00(() nmtm.s (5,468 yards) in length R mi‘: Sida of the
all interference by shipping, &c. The firing pier is 330 metres (:%é] : = *‘b-‘iulutﬂ“ge is fmn{
establishment includes dwellings, workshops, and coal store. yards) le Y freg $r

1009 it was reported that the furthest target stage gth, and ﬂ::

In January :
1g station.

g on the .
of 3,500 yards from the firi1 € rang, Was,
3 il

& (i
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Friedrict
wsort.
sort, where at the end of 1908 two ranges of 1,000

in length, respectively, were seen in use.
The firing pier is a very rough structure

at Friedrich
(2,187 yards)

he longer two.
our owi.

A -

There is also an old range
metres (1,094 yards) and 2,000 metres
The shorter range had three targets and b

; . : s a8
and the range is managed on the same lines &

I?n?ce-nji)'?'de Bay.

~ The new torpedo range at Eeken
in 191'3‘ Tt is said to be nearly 14,0
technicql stafl, together with the shop
Altenhof, on the south side of Eckenforde Bay:
ranges at, Priedrichsort and Strander Bay were not si

out 20 miles from Kiel, was opened
The buildings to accommodate the
s and practice pontoons, are situated near the villsfgel of
This range was constructed as the two existing
fliciently long for modern torpedoes.

forde Bay, which is ab
00 yards in length.

E—
plosive Boat.

vith a motor boat controlled from a distance and
‘

Experiments have been carried oub brought to a certain degree of efficiency,
COTTYiNg an axblosive charga ThiS WeaPoh has been D tatmwing in'thio bows it
angd consistg t;fpa ?1\(:}310 i c;i 'motor boat (Speed at-)?ut The boat is driv:n by an internal com-
¢ s Quantit 113 ’SPEG hout 1 ton) of BXI?IOSI\-G‘ 11 operated through an insulated wire

ustion Bngilleyu(r_slglst:e)rcj i‘f means of electrical controls op

Which ig g : . :
18 carried on a drum in the boat. about 65 miles

] to be r
[its course. The explo

Distance Controlled Ex

and this is paid out through the

o The length of wire carried is sal sive in the head is detonated on
cvoen of i : -
- ¢ hosg - nerpesges 0D
Mpyet, oat as 1t progresst®

The

aircraft, who transmits direc-

mpanying )
t boats of this nature are now

. 3 {J
o in an act
er 1 tated tha

. o

tions 1y boat is ““conned” by an 01?501 Tt has been s

carl’ied}' W/T to the controlling statiot
1 some battleships.

edoes.

outrigger TOTP

. the G
ger torpedoes are not used in the

i hers 2

NET DEFENCE-
1d action all torpe

AT 7
i min Na e
Outrig or vy

do nets were removed

Infﬁl'm

nd thay n Navy, commencing with

All subsequent battleships
«Derfllinger” were fitted

i { _ e
ation has heen received that Bl he Germa
¥ an . : e :
. e ‘€Y are no longer carried. 'ntrodu“"—’d into t
the battleg;l?ly to this they had beer re'l he “Von i 5 ;ﬁu‘l the
~UPs of the “NHSSEI.-H” class a1 uI{ﬁ"lSBrjl class
g Jouble
2] a

o . . 1f a metre apart.
> Thisers up to and includmg the and ha

With Netg Guillaume of Diisseldorf. They

. 3 . woere a 0l o
It ig b ]L was 1‘@p01‘ted thlt t-ll(}_\_, wel 2 rs. Feff n.ltnn{\ts. 15 gnuge. The br Lﬂ]\]l’lg
ara ... Beligy a i . MCH EECS v st 18
fe Tough), ‘T'ed that the nets were I . ugate 231 ifeation for wire no Pmalonnl test is
Strain of 0 © type nets, with double €2 n the PO T a6 used in our F nets.
' ittle that b most boom 13 helieved to

bR 1 i o INne
mqulred g € Wire ig 125 tons per square lt' mote )Tl
| The 1:1:(1 the wire ig therefore I-"mbﬂ;,}"; q feet) &
e 11e Olng h 0S 2.0 %

Usa( BS o Ulﬂ"l[‘j ‘&:{Ulli_‘.l'lln}" 10 moetre s ;1[‘.‘[-1“"110:' ;
Torpeq, P Itrigger and to have B¢
T I‘Dteetion Blllkhe&ds

edo

e . ool

Yatgly . L rOtection hulkheads ate
¥ f_-l'lll:gel.q

f and the fore

qss and in later battleships

LH L.l

corrhitringe!

Iitte.d in the

srlCy A
"'[””]ni_. 1 """J"IJP'!}
i !__ : 2

e B2 S

N,
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Naval Mines, Types I. to VI. (Plates 26 to30).

The six known types are tabulated hereunder:—

.
Tvpe. | Chsie. ] Prabable Use.
- -4,__—————'_-—-_-_.
’I‘nje 1 1v type known to have been laid in the Scarborough -
Mo 180 1bs.* Wet G. Coveevev- Al:j D?Jfg gné)?ﬁ st of Lroland in the early part of the ;rlllerﬂ
YpeIl. . A large type with high budyancy owing to its size is likely to be used
......... 290 Ibs.* Wet G. C-------=| % 0 R from minelayers. Used for more recent operations.
Type L1, Small g . For use from above-water minelayers.
Type . - hreeeee ;QIE'IIIJIS] Ir[le%mg‘e .......... This type is a later design probably intended to replace Type I. and
e e K g. T. N Taeeorme=-= also gl ' -
%ype IV, Tlﬁ‘:igﬁt  Mype 111. mine adapted for laying from submarines.
TYIJe‘V- .......... 220 1bs. T. N. Teceereeere is_-f&.mgﬁ% g : ¥ :
Ypeyyp “Tvo--- 361 1bs. T. N. T ceemamr® ¥ Y
Ditto
“re-ve...| Not knowil.....-eeseo2m77" )
o e e abenated trof e NEnesLT £
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In the absence of direct evidence, it is at present considered probable that if th y
have talen up their depth after a delay of days, it has been due to accident rqg) e
design. er than o

The effect, however, is the same, and there is no doubt that minefields lajq 1,
have proved more difficult to clear than other minefields.

(d) The following point also requires emphasis:—

Types I. and IL. mines have external wires leading to the detonator
safe by cutting these wires.

In Types III., IV., and V. these wires are carried internally,
made safe by withdrawing the detonator.

Nothing in this report should be taken as advocating the recovery of Germ .
any but those who have had previous experience. 0 Mineg by

¥ submapiy g

and can by, Tendereq

and these ty
est he

Table of Dimensions.

——

Tatal | Weight of . T =
e, | chae!| S8 |ttt p
I e S
8. [T
T}rpeI S e e e PN I 560 | 180 250 Inchi;- In(ﬂlea
T 3j
18717410 PO SRR PR S NU R VU P S WY 0| 20| 3y :‘ =
| . 6
e P T e A 313
Pype T BIAIY - s e ssen s st i sigmntes S Brisits sote dtumgmsd dosaigson | o |+ 324 P s T e
..... 37
i b Mok bt Sr sl Bt Siecially ail 2%
ek eI i, ) e soen Moaly ad. desimsasai asest 620 220 ol R S
1.plst; Design. = ! 37 g
| 4
Typa IV . ciiasssvinsmsome s wwsainesvsmebom sy i s S mom s pizane S ‘ _____ ‘_‘%"m-__“_
“U.0C. 57 Design. i """ 413
il SELRE 34
e Ve, o oor bluy. dosisiins . domas vanigasrat s e i as 835 361 ‘ 281 [Pt ;
. 0F sl ibdly, gk 46
. : | |
Bype V. bl titcnailla sl vesb s sk onsdtmaae endbelon/tom s dR Saman aos colovia sy [Ssea, b | =

Mine Case and Charge Chamber.
All mine cases are of welded steel .2 inches thick.
In Types I. and I1. a charge chamber is formed by a watertight platfoyy, Kics
lower part of the interior. » builg Across
In Types II1., IV., V., and VL. a cylindrical charge chamber is bujly Nt 3
of the shell.  the lowey
Brass bushes are screwed and sweated into bosses on the shell of the m;
horns, safety gear, and lower mouthpiece. G
Lifting eyes and lugs are welded on as necessary for transport ang o T,
attachments. CarTyin,
The interior of the cases is distempered or whitewashed, probably |

F s g V.[t,'h Tl
Sy P Vo ™ 7 A TAROTAre0 T 1OT Np ;
absorbing moisture. In the Type V. mine recoy ered the interior of the Case € Ntent;

1
s
Loading the Charge Chamber. X f‘-:“‘l""&llis;@([_
Tapes 1. ond 1.
The charge is built up of hexagonal discs of wet guncotton of aboyt 5
A medium of hard wood packing is used to hold the charge in 1}1“%” Oune
left hy the dises. The operation of loading or unloading is perfnrnuul.t.}m“i

Part

to tﬂ]{e the

€5 in Weai

i-n f-,_u tmght,

i ey ¥ g o
hottom of the mine case. gl a s Space
Unloading is a simple operation. m the
Types L, IV, and V.,
‘ . . A & I e] r
The light eylindrical charge case is filled with cast T. N.T. throygy, the |
2 ; T
bhottom of the mine. _ . m"“]g’ Tl
There is a primer of compressed T. N. T. inseparable from the cast T €10 the
» 4 y P\
ing the primer. - 4 AN g1
There is nothing interposed between the compressed T. N. T, Primep [ Urroun
; ; : fng
1 » elearance. 1q
and but little cleara - Priry
The T. N. T. cannot he unloaded from these mines by any ordingy, 1 prope
e AR . : : = o 3 - :
I lertaken by an Explosive Factory with the necessary melting plang Meang
ye undertak i 3

»and egp only
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a lid soldered on after

with ;
cases, closed W1 ter not less than six

Prj

'Mmers and Primer Cases. id drawn brass od 0 Wa
» 3 . u - S <

il All primers are contained in £ 1d <hould last when expo

jal and S

DCP‘ ’]:‘}_ ! i ¢ : tel‘u
3 1ey are of stout ma
o ( J dr ncotton,
+ (See Plate 32. . »cymably of dry gt
Type 1 32.) o three discs, prest Y
IS i .1 nagh CONDEETLE
of t}ThlS 1s a hexagonal primé! gthe nain charge:

e Sﬂ..m'c Size s t-he '“.'et diSCS O. g ¢ 1 1b, 11 0ZS.
e tot S e
Type IT tal weight of explo

This iS

-« violent explosive
hat 18 pelieved t0 be a more
ining W ‘
e contallllno P arison with Type I

a evlindrices rimer ¢S , in comk ;
than gy Jundl and 1 sl g, filled with a disc of asbestos
'1‘1 ¥ guncotton, . pout 12 0Z3 nator tube 18
e Weight of the explosi_ve 18 5:. pfl,l‘tv of the deto .
® Space surrounding the 107 - imilar priming
to g it of s ouud.lllg dered. tetryl or s0me similar P =
Types 11 the joint being solde o orpsumably #6403
. and Iy, L containitg p
1S ] 5 . rmer ¢
SXblogiy,, * 10 ® oylindrioal T e
Up J recel
Y. and VT, o5 have pot e ins of
Chailg of the SPiiiers in these mil 3 oly 80 to 90 grans
ot i ins approsimetey
on 1S s
'1?':.‘0!'. f mines and o 4 to the detonator carrier
3 15 o . + ) m. 1 CGUTB
f“ltmnutels. identical for all type® uction: It
*he o' mercury, tout constr!
fs ﬁllowﬁqﬂse 18 of copper and is of ®
f 1T1 n_-tlo . ']
Tim; i t P X v
I the g . the different e, the primer 18 then
G 131 e eously ¥ owed W=
Tupe R {}Emn is performed ¥ ik peWine ° ; Sfal;-ewed hard up-
; e Plate 26 . unsere T asher S imer in
e 1 } & ) 1 by J d wias s thf'— pnmer
Iy OWap e d BY " n
I}fel‘te g \Z(‘l mouthpiece is I'Gmovi ihe s’ B and placing
Pe I1 ' Mouthpiece replﬁ-cedr = e safety =°
t} Pri;Il. ﬂ.te 2? ) e]_ﬂﬂving t'h d ﬁg fﬂr ’FF‘PG I'
X i 2 Al ] S ke .
© ton o8 In this case is effected by pator insertS be cecured to 1 by
P m G I)I'il'l'ler tube. ﬂ d he prirﬁer to be
YDes yro ety geay laced a0 able B8 thpiece
Ur .3 208ris then repia 25 s t0 en cher. The moutap
Mg The lav:ld IV. (Plates 28 and 2 uﬂ’tf‘-ielﬂ' 1 Jhsniiber Was .
My o t DCI Mouthpiece is removet ns © & thwed up: the OPEmt-ion of laying
ang he 551?1‘i Yayonet joint. .4 by med sher sereW me pefore _ Gl
Prings ng for the joint is obtaine {-.fed wi 1 me sbably deferred 1
L IUS(\- . A then 1e laoed and te gere ‘Dmplatﬂ eration pro
8 ]ikel Tting 4. - replaced & ply be e port 0P° he certain
Y to ¢ € primer will ]Jl'f?bﬂ . s B ¥ .y order 10
T :11-;0 1 HOF . 4a done il
the 1,1 fing) o Pidce. doto™” ghis 18 4°
{Ilst Mg, eotm‘l'h.tion of inserting tha ed befor tl
b el g DSeH el d correcty:
at Prob, 18 . cATTIE . shgerte s the
rﬂlg Qilj(. ?sﬂ?lu that a testing ﬂdn.]_}tt’l ; mlﬁtm oft ator js i SE, e 4 and holds t
Pho g 18 not ineorrectly j0i0ed U the det? o deto” " her is 2
&g, Sotonyy,, - * COTIECLY T2 . g 40 b b W0 iper WAL 0 pull.
3. Cathe, . 18 permanently W! . opSUre” pick ru drav? by
Dot Y Seray: - the detonator carrie” ™ ¢he o qith
T “Mor i, plas, P the ring of the carieh,  oam P°
ac : o) sme 10" i .
he Orng ©¢, while at the same t i plate d'»ll'cru ase the sensl-
Rvg 4y i B
i prn.d Battel‘ies, 7, 8 Shi \trodl ced U st
A lat .+ hopp . gnt y s tube INGALE:
6. The " Patge,r 15 shown on Plate 30, 1V 2 prﬂb“hl“ | ith the £1%°
.l\r&nplg‘: G(li[i(;Ll_l:I N use on rP‘YP[\ _I_I-! '. 1';1 “.vtmj;( .L‘(.U\.i.l-[‘t
o Of the ttlons of the Tatter P peen

o)

rl\ a o
3 F“L‘. l l ]nu‘“.\
s o i

'ng } legt
Z g X o Ues
ent to an angle of 30 G&2

oECLASSINIR
Authority E Q|5 SHY

Part IV.
Section 3,

Mines,




Part IV,
Section 3.

Mines.

99  GERMAN NAVY—PART IV.—TORPEDOES, ETC, JULY, 1917,

The horns of some of the mines recovered in the Baltic have a mietal extension fitted 5
increase the length of the horn, which renders the breaking of the glass container kv , 0
striking the mine more certain. This horn extension is anly used oh mines lgiq 'fi-bg D‘B-S}-LP
water minelayers. See Plate 34a, Fig. 3. ar

Firing will be instantaneous with the breaking of a glass tube; there is no delay aetiorn

Experiments have shown that with the buojaney chamber of any type full of a5 g
and with the whole of the safety gear, batteries, and leads immersed, the ming yij) ﬁa?w%'f’el_'
glass tube is then broken, even if the battery itself is already full of water. Te if g

The details of the horns and battery will be clearly seen in the Plates 33 anq 34

The holes through the base of the battery are probably intended to allow {}, ﬂl’d'ﬂ it
through into the mine-case should a horn be broken while the safety-gear is sfiff 4, Fs‘laf'!tfo.“_m
on laying. o ity : i

By this means, and provided that the lead Horn is hiot actually pierced, the mins wij 4
active but with one horn short. Temain

But for this provision the mine would probably fire as soon as the safety
to be operative.

Types 1., II., and ITI. mines have five horns. In Type IV. and V. mines th, ho§ B
top horn is closed, in Type IV. by means of a brass plug and in Type V. by eang Gfe ?GF 2
which leaves the surface of the mine perfectly flush. Welding

The base of the top horn differs from other horns in being deeper and ha,vjng tw
holes usually plugged with a brass screw. ; ‘

Occgsionally, however, a mine is recovered with the attachments shown on Plais
place. These would at first sight appear to be time-sinking _de‘:i(f?S: the shorg tube i)ate 34 in
with a suitable compound, but this is open to doubt, and a definite opinion cannot 3’et81]:']g- filleq
It is, however, known that the German Navy has g sinking device for mines, € 8ven,

gear had van

0 tapped

Inertia Firing Gear.

In the Type VI. mine no horns are fitted, but a form of inertia firing gear i Btk i ¢
This mechanism is shown on Plate 34a, Figs. 1 and 2. | Like most mechanismg o tﬁd WMstagq,
probably requires extremely careful workmanship and has the objection ugyy) t S type, it
that the firing spring is always in compression. O this type

Reports have been received from Russian sources that this form of ingpj, Hid
sometimes used in addition to the usual horns. It is thought that this is 'Lnt{:;;]l
with a submarine yhich may foul the mine moorings. oayat e, compll 4 ;

In this gear the pistol is situated in the upper part of the mine and a pgpe - f .
¢hrough a large opening in the top of the mine for a distance of about 5 inchog o 1y Projecty

No central horn is fitted. |

The pistol depends upon a pendulum weight for its action.

On receiving a considerable blow or being heeled over to 30 ﬂ‘e.l’emlulu,‘h

g gogr |
2 Tt 1
deqd to Go]):

trigger which permits a compressed spring to force a glass tube on to a strikey. teloagag a
This tube corfains the usual battery solution, which falls into a bagtery of the g;
type and fires the mine. J e Ordipng,

Safety when laying is assured—
(@) by a soluble plug, . '
(b) by the wires from the battery passing through the usual sabety s 4
Any mines which are seen to haye this gear fitted should be treated wig), :\‘utch.
As far as is known, howet-’e.r', thu}- have not been found outside thg Bul‘x-tl‘emt-}- cautiq
likely to be used in tidal waters. tic ang ey n::t:
The Safety Gear.
Types I. and 1. (See Plates 26, 27, and 35.)
This disconnects both leads to the detonator until a soluble plug hag diss
The Plate is self-explanatory. {. : ' thv..d.
Type 111, may also he fitted with this type of safety

L i gear or may hg fitteq <
chanically operated gear shown in Flate 28. i w .
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Types IV, and V. are known to be fitted with safe_t-y gear operated by a rod attached to t-hfa
sinker_ll (See i’luto ‘;.;; ) .Ullf}PI' }}Ei-fp(f_f_ conditions this mine should remain safe from 10 to 15

minutes after laying. l
When this ¢ s+ used the mine beco
s cear 1s used the 1 1
: = L allv ous to lay.
owing to defective design the mine is actuaty dangerous to a3

mes dangerous as soon as it leaves its sinker, and

Primer Saiety Gear.
This is fitted only in Type 1L
The primer is held at the top ©
tube by « spring. d
| hie St ILS‘t'he Hp:‘iﬂg of the :-il'hf('_\t): geal has
\'lrlth(.ll'ﬂ'\.\-‘]'l .-]J'nd 1_110 ‘[)l'il“l.‘l' rﬂ,‘“h’ i]'ltﬂ pla(‘[’-

The 3¢

(see Plate 27).

[ the primer tube by a toe which is itsell kept entered in the

heen released by the soluble plug the toe is

ooring Gear and Sinker.
s [
r.lh“ general arrangement of a _ |
In all cases on being laid the mmu_ﬂi;lf o
I T M’ : '
tl In the Types L., 1L, and 1L, which
¥ ] Lo = T. P
¢ sinker by g soluble plug device. b
In the Types IV., V., and V1. the oY
O ' g
" glycerine in place of the soluble plug
the methoc

: e ik reg -1 in Plate.
Iype L. mine and sinker when moor ed is shown in Plate

sinker go to the bottom tngether: ‘
| from above water, the mine is released from

i usually operated by & dashpot with thick oil

| of release of Type IV. mines, but there is no direct
[ ! o

Thiaia: L
. here may be variations of eady referred to.

wm?lwn of any other deviee but the dﬂshpmqnthi micl is believed to be accurate.

he depth-taking is ln'drostutivilﬁ.‘)" opel '3'1;:“ 37 and requires no detailed deseription.

B Bvdractstis Tantle putr isahowi om s wear, and the only differences
AL g '3 di Dhl_;l-i_-htl depth gear ¥ arly identical design of dc:,pt.h ,i: 1~t,ino- e i

d ha\.:f(}}(l‘h - =L hn.\'vl k mi.t}l&ld in the grrangement for adjusting pth.

> been in the metal use

" i oL later. :
Fhe function of the hrake (E) 15 ‘Iohmihud

.

Nt

Si
Inkerg, Gencral ®

i 1“1'-:?)“1 v
Sinker o, 5

rtain that there is a standard design of

wplanation.
in the size and shape of the wood

arious sources of infm'mat.ml.
1 that 8

) it appeats €

; i inkers differ only

O fry O w _t'}'—D{’H of 1:]"[1]]_95, AL

The ‘Which the wine rests.

for Hubn::;;tier, as used with Types T
e laying

i . ihed separately from that adapted
pnes, 18 described sep 3

11., o0 L.

The 8 .
v ta:lldal-d Sinker. [. mine just having left it.

1S s o i ; mepe 11
15 shown in Plate 28 with @ Lyp
ey E
3 ﬂlu
View {q

_ i angement.
aWing shows clearly the gener® Lﬂrk‘ﬂ? on the spr!
wmght of ths mine in the sinker 18 | qjﬁ1<91' striking the bottom.
absorh; : ine and = . AT
The orbing the shock on the mlmb the releasiig gaat:
. JMNe is held (own in the sinker bY

1 | by the device
C Jaws ]
14Ws of the releasing gear are he

ng supports (), evidently with a

(M), which is probably operated
1d closec -
outa ™) with thick oil or glycerine and
aev -

filling the ~ in the case of the Type IV., V.,

18 ralency . : L 1
ﬂ\lluwi_n celease May also be ;-\,[-it\g_:tt’.ll b." % '[)]‘Ubﬁ'hl}- Ol'll) don

o 1t te 5 .
ot nj el dashpot, but 8833 With this liquid the time of

e {ashpot
In . i the dashi
Teleagg Sthkers recovered glyce rine was 1 use 11
15 ppe Ove ree ‘
i Obab]y ; . wWing: <
The 8% o 'J]} about hall an hm_li- <ol i1 the dra g I wines recovered during the

3 Are. ] ? -
3 l![bmlt::mliug part 1 formed with a specially-
of the st

tlllllh" exmllillt‘-d] is half-hitched
d in water much deeper than 28
could then have been laid in

™ Z ot
he (. 5 the mooring rope W! LA

A5t yoap L contains 55 fathoms ©
{ r tha 1 55 lat : e ;
-d{'mg”e( MOoting wipe js 1§-inch: The e¥¥ ~ Je sinkers &€
Wside g SV, ri'ﬁ‘v ot} ; 1:] of the wire (% Il ave beent Lai

f 4 a1 Pl - ) %
druy The 1 e wld, there : nie

.. dhe mine could, the
= cl;..l s end had heen free it
. IJH] [I' {!(.‘-Sil'(_\.(l‘

i, o B
g1 : : Rl
§-1n, ".‘.r“‘(:l ﬂl(l ]}‘\ i (.}(31'““(]1 I'll-l[ll.’-; 0

‘l.|l i}
'I'Ll.‘ f-'hﬂ.i thl
u‘].}p{ . . - ll\,‘ {]ll M1 [.

]l'illhrs ¢l SISt r[ : A 1 ;
l‘ill)l [_ 1 t

(1 Aden had W0 ‘. steel wire. The }-in. wire was

S W i 3
of the main mooring wire,

! SU. -fﬂ,t.ht'ﬂiz (;lil.i depth

APPape * L0 the ¢ : Jred ; e
hn} reng ¥ lity *end of which was attache aid 10 tl .o« ot depth and preventing it from
wi g the [11{'[‘(I to enable the mines to ¢ ® pising 10 18950 5o the desired depth.
diye 4 of bhig vt & ino was FEUE e pising v
0 Nis wire whilst the 11 g the mift

| s
263:14%_1ﬁ e Sf-tllldin}_{ part, thus preve
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and unless the riding part unreeves through the

nl ¥ -
(E) will not ride down the moorng rope,

hyvdrostat;
vdrostatic depth gear the chain cannot tauten.
If the riding part does unreeve through the depth gear and f the drum of the sinker does

not fat E L : ;
ot revolve too easily the non-riding part has to resist the buoyancy of the mine; the chain

Wi . i 2 ;
i tl:”"“ take the strain and the detonator will be withdrawn.
Probably the drum of the sinker will be more or less clogged with sand or mud, and provided

ti s . A enTTan
1t the riding part unreeves (he safety gear will operate correctly.
Tw - ' i . ticularly after any lengtl { immersion:
wo things are, however likely to happen, par icularly : y length of immersion:—
a L ! Y aoctatic 1 eear may be so rusted the By Wi -
(@) The moving parts of the hydrostatic depth & ¥ 3 L e

(¢ vield and allow the mooring Wire £0 t;I]rew-:tﬂ’[ il arted that it will jam in tl
1 : ; el o 1t has parte s it will jam he dept.
) The wire may be so jagged or linked where p jam in the depth

gear even though the latter would allow & clean cut wire to unreeve. (This applies
q only when the wire is cut within 12 1nc}1es_a qf the depth gear.) ;
N both these cases, i i fore, and even if the chain 18 10 ;}_iagt‘, 1t 18 ext-m.mely unlikely that the
gear will Oiw‘l‘n‘;‘:‘“‘v\f-{‘“" ";:' £ the drum i« not clogged it is quite possible that the mine will
rate.  Moreover, .

Com . as it Tises.
(}t() the surface unreeling wire front phe dlumt?w] .leditiou
t, therefore, reaches {he surface 1 gn AU ‘

ulti i e uled off.
hmatgl)-. be withdrawn when the mooriE wire H.H l°m e is not secured
ll‘iq A : : i z .I‘ H"; ]n“u[‘]ng wire 18 not sec 1red.
S, again, will not happen 1

although the detonator may

¢ the end ©
, the bottom together. After a period, probably
Jved and roleased the mine, which then rises by

10 to 9 .
its hu;U minutes, a soluble plug ? | gear is held unlocked until the mine leaves its sinker;
. yancy ¥ The ]13-'{%1'05“11'5" depth & t depth, grips and holds the mooring

1t t]y Jhing its s€
AR ¢ . , = z jia
rope (_fjumu.u. into play and, on th -1 g I - eome into qction and cannot subsequently
© Unee i{ h ' L pad OB B
as thus operatet

rGIEQSe tl

Acti ;
on of Mines, Types I. to V.
¢ sinker 8° be

W Al = {
hen laid, the mine and 1t to
vill have disso

or in some cases a safety pin)

uble plug ( :
ety pin has been removed the

o as sol
| or the gaf

l e ‘“ril.e- l

. 7 - oep 101

1¢ safety gear is only OP "jmlm Glt;?r }l'mnt:liﬁﬁolvt‘f
iy ple piug =

18 in
olac -
Place. A5 'so0n as the solv

Ine e .
becomog - of acid is broken, the acid flows to the

he glass t1 be
the qeses to the detonator and explodes the

- 1
bic]‘d‘nﬂlmca or more of the horns P8 h’[‘mhe current P
; ate : i .
Ming e battery and energises Letonation i simultaneous with th
' . o e detonatlt 5 ANeOUs Wi
It hll? h y A8 “10 111]1'13 15 nﬂtll.vi y e
breg) s been found that as 10" ;”_r,!:q,”nf?f??ﬂjf action.
(i3 i

ino ;
g of ome of the glass tu hp/
vered Naval Mines.

g of Reco
nines washec
q mit

| ashore may also be active.

ha“[“l“
simum distance of 200 yards.

Notes on the _
etV

py shel’ .
1 {1V e \ v s
] be a¢ .o g gotive or not unless it is evident

r st :
n iy o floating n

-C\.l & L4 ﬂ'
P éyg:::r:g mines must bci t,ﬁe[;:,gd n&ak
g Inineb‘ ,.hu‘(‘-ﬁ should alway®
t] 1ere i:”‘h only one ]mr{l e :
at g]q ]1('_.1-‘ N0 means of ml]l]]g- W : v
g ns fre (-._onlple.tely crushet: ]B(:lecl as follo f he detonator ia i place.
ashed ashore shot d be il aible and see !

"Xiu] . A : 5 . (-l‘,{_’ﬂn.
. ]itljh.'\' the lower mouthpie® 8
18 iy []111{.0. s
Y s . M ? \\'ﬂ lat=l . eal
1 types 1, and II.—Cut the l’-\'mnml he Jetonatd! &
with YPes IIT. TV, and V _Remo¥e
ld!‘n“'ill 5 “ 1\’,’ H-I'l(l V=
he Jeton?

34 B R
g R th . ..vl'.l‘ﬂr't' ”

ser by unserewing the ring and

antil the external wires have been eut
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Detonator.

The detonator can be removed from the carrier by cutfing the leads. Thig requires care,

Primer Case,

It is not recommended that any attempt should be made to 0pen a primer cage,

Nothing in these notes should be taken as advoesting the handling of Germgn Nevsl Miges
by any but those who have had previous experience or who are thoroughly scquainted with, the
details. _

The Carbonit Mine,
(See Plates 38 and 39.)

The following is & deseription of the latest mine made by the Carbonit ¢, of H
which may possibly be in use— smburg,

The mine case is in two distinct parts, the buoyancy chamber and the chayg, ha
In the buoyancy chamber is contained the firing, gear consisting of five unch&l‘gidcij mbf.tr.
connected in parallel to the detonators in the charge chamber. On top of the rain atteries
lead horns, each containing a glass tube filled with acid (Eonin solution), Qp ong € are five
these horns being broken by impact the acid flows into the battery, energising it g ‘;11’1 more of
the detonators. Us firing

The charge chamber contains 220 lbs. of cast T. N. T. exploded by twg ety
in parallel and & primer of 2.2 Ibs. of lightly compressed T. N.T. The ch
under the buoyancy chamber by means of clamps.

In this mine the mooring-rope drum and depth-regulating mechanjyy are
two strong springs to the bottom of the charge chamber, instead of being COntaingg Sitacheq }, v
as is usuelly the case. When the mine is dropped it goes to the bottom wigy, th ‘0 the ginkap
secured to it by a slipping arrangement which, by means of a soluble plug, is IOGksdﬂlnker, being

yl detongg
8Ige champg, is atrtac:l:):;

to 20 minutes, after which the mine should rise to its sat depth. The Mooring O ahoyy ) 5

of the drum cover and through a checking mechanism, which, when helq open g :
to run out freely; but which grips the mooring rope, and so holds the Inine ’E“B"ml.t,s the cahle
by a hydrostatic valve which can be set to operate at any desired depth ag tilen : emg relongny
adjustable brake is provided to prevent the cable paying out t00 quickly, * Ming Tises, Ap
to be very accurate, and this claim was certainly borne out by the Tesults o gear}s claimeq
mooring wire is exceedingly flexible and of good quality, the breaking strain be trialy
The sinker is an iron plate, fitted with rollers to engage in the minﬂ‘raﬂg ng'abuut, 43 ton
the deck. On board the minelayer the mine rests in a framework oy the Sinlzv eh are laid
attached to it by the slipping arrangement before mentioned. The mogy,,. + <oF o ig g
the sinker by a stopper. If the mines are being used s defence Mineg § Pe ig Atbnchog ty
attached at some distance from its end, the end being secured to g stmal] ® Mogy 0
slack cable is reeled up. In this case also each sinker is connected t0 itg p, n
the slack of which reels up on another drum, which when pulled upon frees the]ghbour
the mine to come to the surface. This arrangement is to facilitate wai " *0ppoy

3,
on

to be used as blockrde mines the connecting wire is not utilised and the eng o'f thea;?n&llows
is secured to the sinker. the mﬂﬁringesw?m
. re
Safety Arrangement.
Attached to the drum cover is a chopper contact, contained in 4 Wate .
which the firing circuit is led, and which keeps the circuit broken unlegg th:tlght box the
supporting the drum cover are extended, which only occurs if the Hing ; twg Strop.  Xough

. : _ )
its sinker. This renders the mine safe should it break adrift from j4q mli Properly ;g 8prings
The batteries can only remain energised for 6 to 10 minuges, ﬂ—ftero 2,
become oxidised. The soluble plug prevents the mine from rig Why

i
“minutes after laying. Consequently, should a glass tube be aceideny, a.llt; d th lln}t::i elements

the mine will not fire on arriving at its depth. Furthermore, the u“brokenn Whi]

. . . | i
capable of firing t.l?e nmine Oltl l:mgﬂ:;zai:‘;he resistence of the floodaq battery ) tubeq Aying,
to prevent short-circuiting the de Lors.

PECRLAS
Y .
\ Aullu)rityE,S‘r‘ED




Part IV,
Section 3.

Mines.

28 GERMAN NAVY—PART IV.—TORPEDOES, ETC., JULY, 1917

(3) The drum with the mooring wire is attached to the sinker, and not tq the mj
(4) The depth is obtained by a hydrostatic valve similar to that in the Type Im“}e case,
which in this case puts a “jam’ brake on to the wire, l'evolVing Tound th. ing, by,
the mine case. ¢ Wheel o
(5) The device, for use in releasing the mine when used for defensive purpogeg
as in the Type I. mine. %518 the sam,
(6) The safety arrangements and firing horns are the same as the Type | Mine
(7) There are four horns. A central and smaller brass horn, when ullscrew..
the electric wires leading to the charge. When weighing this hoy, ied

] '3.‘{1)05{!3
and the wire cut, thus rendering the mine safe.

S unscreWed

Possible (Experimental) Government Mine.

The following notice concerning a lost mine appeared in the German pregg n 1«
“The mining ship ‘Arcona’ has during exercise lost a mine near Borkum  »
case has not up to the present been recovered. It must be understog the The Mine
offers no danger, even to vessels of heavy draught. But there is danger if ¢, \qt this iy,
adrift from its anchor, is cast ashore and the detonator is handled by nﬂg .(.""}S“:- Zotting
The mine case is of iron, coloured red, of eylindrical form, about hgjf 2% L:lu S Peopla
in diameter and about 1 metre (3.3 feet) in height. About one-hglf cont — fee.t.)
and there is a live electrie detonator in the middle of the base. T¢ is .mn]mﬂ EKplngi‘o
feet of water, and is about 30 feet below the level of mean spring tide » T ehored in 75 5
As the “Arcona’ was at the time a mining experimental ship,
not necessarily have been of a type in use in the German Navy.

113

. 3 . -
the ming c!{.,g,.ﬁh

P.':l nee‘l

Leon Torpedo Mine.
(See Plates 41 and 42.)

Several Leon Torpedo Mines have been recovered near the coast durin
have all been fitted with guide strips which make them suitable for {lisse-harg v War,
tube. It is believed that they were discharged from submarines.  Thege ]Tlillg:(-j from or e
those deseribed in the Annual Report of the Torpedo Sehool, 1914, i smgl) llLb only d; Pedo
a serew plug with lifting eycebolt in place of the firing whiskers, and ape f‘ittmletﬂ'llq‘ ley h
gear only. Tt is, however, possible that if these mines are dropped from Il“'_'lthi ertig g ave
the whisker firing gear may also be fitted. iIps h(’-in,‘: t‘hlrll‘lg

Plate 41 shows a diagrammatic drawing of the inside of the mine, 4 P - heed
view of a mine fitted with firing horns. late 42 4 aw

It will be observed from Plate  that the mine is primed throug}, iy
charge chamber. The priming arrangements are similar in prineipla ¢, ¢ he
naval mine. Nosg op ;

The mines are cylindrical and are made in two parts.  The upper
primer tube, and charge, which consists of about 250 Ibs. of T. N, .. i COntaiyg ]
the depth-keeping mechanism. Fe e the

The action of the mine is as follows:—On being launched the Mitg & ;
antil the ballast chamber is flooded and then sinks, due to its negative | Naing or
below its set depth the pressure forces in the hydrostatic valve agaiygg 0 _.111 Yangy,  the surfy,,
of which is adjustable outside the mine); this completes the motop [.ir‘b a i
and the propeller revolves, raising the mine. As it again reaches 1ts st Tht : 1
out by the spring and the eircuit broken. The amplitude of ¢}, epth the P‘_W the Starte
and the hydrostatic valve may be adjusted for depths of from 5 o ‘ 2

nal
i ri()l]r :

OScilly tioy 3 Ve
2 ; ; : 3 30 fa 8 a}
chamber is Aooded the mine floats with its axis at an angle of about __}”ff.u[_ h hoyy,
' 5 on gl
the | el

Dl ASSIFIED

f'\nlhnl'il\'E . o o 5S¢ )\

i
|

launchied out of a torpedo tube:
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When searching for a mine the grapnel G is attached to the weight D by meang of
strop L, the connection being made by a spring clip F.  From the strop L a thin wipe Il:?hort
to a reel on the weight D. €118 Jed

The charge, which is of T. N. T., is contained in the grapnel. A line 0 leads f;
grapnel to the buoy A. The weight of this line is taken by a small buoy B and the wmm the
with A is made by a spring clip S. "ihection

By means of a strop the grapnel is secured to the search line H which leads ¢
D,. On the buoy A is an incandescent lamp which will be switched on by the
of O from the spring elip S. The current is supplied by means of a battery in the

The action of the sweep is as follows. When the moorings of a mine are ¢y "ht
search line H the strain on H disconnects the strop L from the spring clip on 1.h[f3 .L-hy the
The wire P will unreel from the weight D and after a while the line O will become t\m-lght o
will, when the strain is sufficient, break the contact at S and switch on the lamp. Tlaut.' This
up of this lamp, therefore, indicates that a mine is in the sweep. o lig

The search line H will render round the moorings of the mine until the grapne] o
mooring rope. When the strain on H becomes sufficiently great a percussion gy SIDS the
grapnel will be released and the charge fired. By regulating the pressure ; e

0 the Wweighg
IIS C(}nne

cting
buoy A u8

hting

at “.—hich fﬁ n the
device is released the charge can be made to either fire when the grapnel 2rips the o ﬁ‘l'illg
or when it has ridden up the mooring wire to the mine itself. Mooringg

Explosive Sweeps.

Automatic explosive sweeps have been reported to be in use, but this js ;
and too great reliance should not therefore be placed on this report. These gy
carry a cutter which can be actuated by an explosive charge when if engages th,
of o mine. Bach eutter is said to have 100 such charges.

,mL Confirmeq
:_.PS are said 'E.{;
e n'll'lnring 1'0{){;

Kite Sweep.

[t is believed that a sweep is in use, the depth of which is regulated by e

) : : ; S ans of
kites. The nature of the sweep itself is not known: 1t Is towed between tyw -

s e op
0 Shlps. In(}].'e.
Double Wire Sweep.
Reecent information shows that a double wire sweep was used successfully in (]
overcome the anti-sweeping deviee, probably of the nature of a star wheel, yseq by i Baltj,, t5
with their mines. The double wire sweep is said to have defented the ANti-swoan: e R
; L : SWeep
all ocensions, causing it to jamb. :

Fleet Sweepers.

It has been l'vln.n_'t.p.l{ that some of the lal‘g(:r (German [ul'])el?ln boats are ijLde A

. . - - ‘.'

arrangement which will enable them to lead a squadron, clearing a chany,
heavier draught following them.

Shipg o
Torpedo Boats and T. B. D.’s.

A considerable number of destroyers, including some of the most recent gy
for mine-sweeping. A large double fairlead is fitted aft. .\.ﬁmuswevpiug - YDes; gy

half-Alotillas in line abreast, the two ends of each sweep being towed by
A kite is fitted midway along the sweep, which is of 13-in. to 2-in. wire,
164 yards apart.

All torpedo boats, except those few which are used as despatch boats gng iy

for mine-sweeping, and in war time are principally employed on mine-gye oS, ap

Ping qy¢ € fitteq

o i[—‘g_
M Class Minesweepers.

There are 60 of these vessels (described in Part ILL) whichare primy rily ¢
()

purposes, but which are also used as minelayers. * m“w‘s“’i‘-l‘pin
4
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*  ANTI-SUBMARINE DEVICES.
General,

. . 5 Tovv noainst submarines are—
The devices used in the German Navy ag

1. Steel wire nets.
2. Depth charges. .
i e kites.
3. Submarme explosiv et
Tn addition, hydrophones are used 0 detect the presence of submanngsi‘ Aaramsie
ey h‘“’;’ E }OPiD the nature of indicator nets, mined nets, or quick-shooting nets.
nothmg

Steel Wir .
' The: . op o towed OF moored. In either case the net is of lé—foot mes]_L, 1?3{13
e > er ww STHe S rs are shack
of 13-inch “;‘fe?;i egi t—,hT % ieﬂd rope and foot 10P¢ of about 3-inch wire. Buoys are shacikle
on o the head I'Ope’ni; intervals of ab-{zl ihsif:e;rmm proportion of the buoys carry lights.
T x?;ii t:lnste of towed glgtgﬁl(;l ;zestﬂill lel;gth’ and from 46 to 52d f:;teﬁgi?ig thii:;_::;dj;gﬁ
are of SllfFlCiB{;l: l;:f«:l?i: cl(;ce the required channel, and aTe 51 &
(=) g it

the bottom, Jors whose ordinary speed is about 7 to 8 knots. When
viers

The towed net owed by trav t is towed by means of a

; ts are towed DY : . weather. The net 18 towed b3

towing ¢}, e { knot in ordinary ¥ : The only indi-
g o . ead Tope. e only indi

towing sp?‘n ?falgci f:]f{lv?lzmgom sither quurtir,vzziigc};:d%ﬁg ;;c?i;;onal stlsain ot o

cfl.t. = ? : . ]10 net v 5 " . : -

Pos:sgi?)l;f ttilf; Dr}e;sence b S¥i]12:;;n§fu;]fe buoys. The submarine, being held in the net, is

g Submergence 0 S

attaclked by means of depth charges:

Depth Charges, ‘ : Jbout 4 feet in height and about 1 foot in

The depth charges used are cylindrical I o \ Plate 43a. It is not known yhy fhe

arges use ) A,

di 2 . Sketeh : 4 ner
. Tfi'lnct-cr. 'he general shape 18 ghown 1 o or and lager portion undoubtedly contains the
e but the Ubb d to Lift the charges.

1‘: ]nl'ld(‘ 1 - pe -
» lade in two portions -
eXp]_Qslv WO | ! 1“_9.‘.'5 omp O}G

A - th of 33 fathoms
e Lh(}.rge_ Two mern are 8 dup to & dep ’

; 1s€
: . d Th('.‘ are 1
nly th ; e 18 supplied:
; P Y e one size of depth charg 5 T R ‘tor
Possibly mape : v # these charges, one iv. & ghost ofl wlbits qRgres
3 " - fO ur o

2 ]-n.e-'_‘:\‘r L 1 e ¢arry
=Weep v net trawlers CatSJ
h?ahed, Y ping and net trawl pushe-d over

one oy . therwise in readiness be Jestroyers car
are Hbtelthw side Torpedo hoats and des o
b R ; . yessels:

Used bF llght eruisers oFf htrgol vess

Ing Kite,
This iq
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SEARCHLIGHTS.
53

angement of the forward lights in the “Moltke’ ~—

=

X X : S

ke sit,ho four forward lights are divided into two &F oups of two each. The lights in each group

the b uated one vertically over the other. The port group is situated the port side forw:rd ot
unel, and the starboard group on the starboard side aft of the funnel, i. e., they are diag-

unall_y disposed
I -
— jﬂ‘\h _f‘tl:-}'rfup of two liglzts ¢
to the I;u:tl%_ht obstruction to
board bo.w fﬂrde, and I)r;],ctit:nll}' n
Port o The arcs are us fo]lmv.-'::
Sta.rh?}l{:,.u p, 45° starboard 0 0° and
Thope 14 Broup, 0° to 180° starbo tem of placing (and »
s strong reason 0 pelieve theb the system of placing utic controlling) the search-

lights in all . at the SIEL o oeben.”
i modern vessels is gimilar t0 that in the 0 ;
ywhich are placed on

1 11 I T i X T
- Sflngl L] cruisers carry four Pru‘][’.utﬂlb,
0 halol h
101.[1.1_“} a-h(]\'[-‘. t,he guns'

Contro)

The [ I
1e following is the system of arr

ugh a complete arc of 295° or more. There is only
| lights when sweeping aft across the after funnel
when sweeping on the star-

an sweep thro
she starboarc ‘
0 obstruction to the port lights

—

d round to 180° port.
d and on across the stern to 135° port.

the same principle and at about

control platform 18 situated before the
in both from the weather and from the
one for each light on the fore funnel,

of Searchlights.

. In ¢
lights angt battle eruiser ** Goeben
rays at & lower lovel. It is 0P s
e f the lights. There are four ele.ctriﬂﬂl controllers, d ares : i
Vers which train the lights 8PP o MOVe round arcs, so that by putting the
ain the lights apP oht nul-,omntiually stops thare'ﬂlso_. The searchlights
Targe voice-pipes lead from the

e?er <
OPposi : :

lave 1 te a certain bearing 1 i pcde%tﬂls
¢ Jestals.

earine g
controllepg Ln ares also grmluﬂfe
- no 0 * 5 ‘
; each light. le has been expp,nem:.ed in the German navy with
rOUVEY i i

el{f o as 1_!(!('1.11 DD R I - o
Ytl teal Contrel epitied Lh:.ﬂ' gle;l ; “bandoned: This repor : ertain degree confirmed
. £ 3 ~ J 5 3 Sl 1 i -
oi'd:: fecent 1-:..1*:{‘ ‘;ndlthﬂt o8 tuh =~ o searc . shts in the Konig™ are controlled by hand,
ors hej *port which states th2 ; £101.
(}]l‘lg trm . » from the (:01'1131'0] sba
ansmitted by telephon®

" the searchlight
letely roofed

graduute

1'mnul

tistoac

Arp
Ment
st i
I mggt or Striking DowZ. CKomig w gpecial arrangements are made for striking
0 I . : .
Wh the modern ships, including the mtht’- i B;amschwmg” class special hatchways
in closed recesses on the main decl

a Searchl:
8 prrovitle?-lf('hhghts on the supeerI‘ElC- EhESh peing stowe ses. ol
: or this purpose, the prﬂ]eﬂt-ors s follo in the battle erwiser “G?cben” :—The
ar® +ht. Under this roof is fitted a rail

] ¢] ary
Platfq,, angements for striking o ial li
fitted with a special lifting bolt and

Wit of the e roof 07 : W
: = y . r 0 i =

t pper light forms the ach light 1° clde, Tun along the rail, and lowered

2 tted for lowering the

h
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d. e h:{; which plumbS the hight- 1ifﬁ3d by & y
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TARGET PRACTICE, RAN

TARGE
General Notes.

AA, T 1 E X
ticeable feature is the frequent

and
old torpedo hoats by night-

Th Lo
¢ ships’ companies of th

GE-FINDERS, A

o winning

s
ND CONTROL OF FIRE.

T PRACTICE:

f old battlsehips and cruisers as targets by day

use v

to the best shooting ship in each

- Awa
IrFf fox.' Good Shooting. : qall
— e German Emperor presents a Kaiserpre® ani y il
uadron, There were five K048 erpreise 0 1013 which were awd St
Tere e £ AR / 4 "Os’{ﬁ‘iﬁ&lﬂﬂd-”
1st S T ; :
2;;113&&‘-1“?1{]1‘0!1 ...... T T tfSc?,a_ng;n.g-ﬂolsifa-:.-n..”
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o M s _,_,,_——-—""’"_'_- 11 '-Lfali?:e.”
i"J&l‘ge Cruisers . _F_ e s __”JCOI?J.‘”
S __,-.—-‘-"" .
wll 2 .. i entitled to wear & special badge for the

aling with expenditure

1910-11, de
archlight men, range-

TV Estimates,

ehsuing Year

A Rl 4 &
on val'iéaw sectlon was mt.roduce-d m IJ}-le Nt;;itutel for guns’ Crews se
= us shooting exercises izes peing ¥ lings About 73,{)003. was then devoted to
th o1, &e., for PR }31‘51(}111&1’ callmgs- ol

. " f : : .
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4 GERMAN NAVY—PART IV. TARGET PRACTICE, ETC., JUry 1010

Loading drill is carried out at the loader for medium calibre guns, and grpap
made by which exercise in loading can be practiced in the 11-inch and 12-inch Bl Eﬂﬁmeﬂts are
ships. Special projectiles, which are covered with “‘soft metal,” similar to very :ln modern
bands, or with strong leather, and charges in brass cases are supplied. The pr::l o ‘h'lving
charges are loaded in the ordinary way, each successive round pushing the fﬁl‘mer] Sotiles
the bore in front of it. A recent report, however, stated that when loading dy Ones along
out in the “Friedrick der Grosse” the projectiles were not entered into the gun“’as Carrigq
performances at turret loading in the “ Konig” in 1916 was 2} rounds per gun pop - ¢ best
with the 5.9-inch loader 17 rounds per minute. This latter was the record of the :ﬂlnute, and

The sub-calibre gun in use is a 3.5-inch (8.8-cm.) L/40 gun. In all cases ; qQuadrop

t
ward from the face of the wedge, the breech portion being reinforced by a bragg _;fttends for.
accurately fits the powder chamber of the gun. The cartridge is kept in position 1, 0;51:, which
of the parent gun. Y the “’Edge

Annual Allowance of Ammunition,
’]'.Z‘he .ammunition expended by the various ships of the German Navy dur
practices 1n 1912-13 can be seen from a reference to 1. . 973. o8 Ellnnery

The following is the average expenditure per ship of the 1st Squadron durip

year:— g that SUnngry,

|
Long Raugo Firings by Dag. | T.B. Defence Firings by Day. Night Firings. :‘—u;r;—_‘
S Y| DAL il e T S ], N Tings,
Heavy guns, 15{1—1'01.!13(18.....-‘ Heavy guns, 35 rounds. . . .| Heavy guns, 17 rounds. . . . Heavy gun =
Medium guns, 159 rounds. .. -| %_edmm puns, 78 rounds. . .| Medium guns, 51 rmlulds. --| Medigm 3!320 Toundg,
| Light guns, 32 rounds...... Light guns, 79 rounds.... .. | Light » 99 Foun
) i ) g | ~180t gung, 219 1‘01md£3'
The totals for the year’s firings of all natures for each ship avcragcd.__appm‘_ 0]
Heavy guns 207 rounds (about 17 rounds per gun). “Mmately.

l{edium guns 323 rounds (about 25 rounds per gun).
Light guns 324 rounds (about 22 rounds per gun).

The annual allowance of aiming rifle and sub-calibre gun ammunition wgg re -
old report to be as follows:— Ported i, an

.314-inch (8-mm.) aiming rifle. . __ . ___. .. ..300-400 rounds per riflg,

1-pr. (37-mm.) sub-calibre gun_ .. . __...... 60-127 rounds per gun,

4-pr. (5-em.) and 3.5 inch (8.8-cm.) sub-cal-
ibreguns_____.____ - 50 o ?

H.E. shell with full ¢h arges are said to be used for some of the long pap
practice charges and plugged or practice shell are used for the other firings,

Since 1910 there has heen a steady increase in the vote for target practice and j
that the allowance of ammunition has undergone a similar increase during , 1

ge Pl'a,ctic%’ but

tis hal;
this porje elieyeq
Training of Gunlayers,
The following information concerning firing exercises and the training of 1
received towards the end of 1909 from a very reliable source. i Sunlayerg Wag
':]_‘]”_-[.30 gunlayers (Geschiitzfiilrer) are allowed to heavy (‘ﬂ?i}?m SULS and tyyg ¢,
the first gunlayer performs the laying and the second the training. Kach turret, E Other Zung;
(Turmlommandeur) and a captain of turret (Stiickmaister). Gunlayers are diyiq : 2
classes—1st class for heavy guns, 2nd class for medium guns, and 3rd clggg for 1: (;ld Into
ght gung

Method of Selection and Courses of Instruction.
Courses for gunlayers, 1st and 2nd class, take place annually on board
(since replaced by the “ Wettin’’); the men put through these courses grg g e Y
fied gunlayers holding the qualification next below, ¢.e., the men for tj 1
course must be qualified 2nd class gunlayers, and the men for the 2ng e clagg gunlayery:
qualified 3rd class gunlayers. They must also engage to serve for twoq Ve ’Ss Ourse mygy b
tion of their course. JORES aftey 1 e

t
\
%

R T -

TARGET PRACTICE. 5

i 1 ) )2 =
nd sine
For gunlavers, 3rd class, four courses are held each year, two on the  Undine” (since
= L) L1 v} ]

T 7] T in t,he “Stﬂﬁgm" Sy \ -
eplagsil?; ltgl]i ﬂ%ﬂmgnjaizqooﬁooﬁ to attend each course, the men being selected according
: 0 = me e .

: i. e ho have engaged for
to the leng Z  will be available for the navy, ¢. ¢ ,.’she men w. ngaged
250 ivon o et s cnrge 0 B b o LT

The first four to six weeks are passed n thf Gunnery dSG 100] n:cd (A Pg'.*',?lnz i
i drilling on board the “Prirz g e 1-‘elfzr:nders. % Considerable practice
n.r}d in carrying ;ub sub-calibre pmcti_ca on’boa‘;&lﬂghcﬂ.ﬁgﬁzirgfmpleﬁon-0{ e
:11;111 E‘Eifodl?:ter is aI;o carried out :ﬁ;;ﬁt:%ﬁ Eho pr:mtices are sent T.;J‘ack', t!l{?’rema‘i‘nflf}* .bei:.ng

ave obtained the Wors y the “Danzig’) or ““Stiittgart.

. (since replaced b
embarked on one of the cruisers Undine” (since TP

= ; : f these, four by day and four 'hy night, are
Here 15 firing practices are carried Out-:b GEE]:JL?mi tion.r The first four sub-calibre practices
T

carried out wi 3.7- sub-call i ices and the first three
are carried 01:11;: 1;;;1::‘ .ar(:{,'.liof‘gg)trﬁl'gem the nexk thmi}?::‘zﬁbz irzgfmd target. In all the
Practices i i ition (3.5-inch) &X8 00 ot earlier and 2,400
abova e;cl‘figl S;I‘vlce mmunﬁg]mgm, the ranges being 1,500 metres for the ;

an hires at a sepalt 5 :

to 2,800 metres for the subsequent graczlis;;h service ammunition are fired by two men at
e practice with sub-calibre and of

ing 20 X 2.5
. is the torpedo-boat target, measuring
one t.[],rget r{\h 3 sea 2] these Pra(“.t.lce‘-'a 18
. e target used 1n &

1 I ith the 4.1-inch
1 and service practices with the
Mmetres (65 g2 feet)., Then follow the sub-calibre e ey AU b (1413

(10.5-cm . is the battle P roohiog e at each target. Finally
X 19.6 ) gun. The target used 2 1s. [Five men are told off to fir the “ Wetﬁi-”) with the
-69 feet), and the range 4,500 yards: Scinwaben”’ (MO replaced by the .

ollows : S0l
- OWS a sub-calibre practice In the

0.9-ineh ¢t firing acting as sightsetter.
p hmi;lc:iiout_ th he men work in couples; ti;ﬂ :31? ;Z_rtg,rsights, ammunition, &e.,
Th“l‘OUgh ?ﬂstmgﬁ {t)z (:(.}m-a.cvgnein i erythi“g 1-01:)_.’0112:!“”1 h&t ‘ho comp]c’ﬁi on of the cruise. A
s give - ; > Y
and the knowledgs ;1{' 11‘;11{:, S on in these mattersi:;s of which depends the man’s qualification
5 ’ the res

re .
mcf::i 'S kept of all the practices, upot
"33 No. 1 or No, 2 at a light gt
191%.
Firings from 1910 £ %,
g carried oub sinee 1909; it is not known

i i ing practict ‘ Jliable source, that in the
deﬁnithe following are accounts of some fiErS %911, from a fairly rel s hits ]
o, Ut it was reported in Rovemib = icochets were counted as Alis.

;

ly, b
I 5.3 qod out their exercises
gS: Bili:rod out in the spring of tgﬂ:hiiﬂ;he erman f‘lee}i :lsf;{ ;fﬁ(l;iljltzining 55 pit ased of
Wwith T 38 reported in July 191 1, and that the sy3

ras
short, shotg guns gt ranges up to 10,000 y&F==

ad been adopted. ;
Ollowing are particulars ©

. firing which was carried out in the
s o ain Chilian officers
1 hefore certain ian TS.

Jemonstr
been simplified in order to

" )
lattor o GO nd « Westfalen

_ Cof 1910 b . i Ngssaw .oved t0 have " ;
nbe Conditio, i ]i’) the .batt‘lu_s.hlpts ok place a7 beh-inaly ot ranges VAIying between 7,10(%
"in the 2der which firing 12 ghips fired SHS towed slowly. The speed o

: . e a8 L =
Yards and 7 St possible results. These o6 feet whioh ¥ { course made. Salvo firing

S 7 : ] spation O p S
18 fip 1990 yardg ot 131 foet an alterat! S il being laid inde-
9 g g S at a targe 8 fior director, each gun g

WaS pris UP Was ahait 1¢ o and there ™. b - ops were told that the

Pring » &bOlIL 2 knots &t Lo d ou “ e ars were told tha 18

Pendengcl[)ﬂlly employed lh ¢ this Was 10 {:1],1110 " the Chilian officers ¥

“w, T Tha o Joc, bu o ore fiN€ & . i
Slfalen» > Weather conditions W© hich was carried out in

i x .'u]u- W )
tration firing Cad, - e AR leT Y
demouatvl . Turkish officers. The target, W hich

e oupse by & tug, against tide
=3 b ) : : o +qioht course Dl ! e
" 6.8 fos 16 lmttlaslup “Rhmniﬂ-”d tgwed on bmlm‘ hip WS 12 knots, on & practi-

I - e = : ho S 4 i 2 i
m:d wingd, , i g and 96.2 feet high, W85 'The SPeec of th o the time of firing was five
Y pap 1 estiy s knots: 7 n g0 ¢

: alle] mated speed of 6 K 8,500
¢

8,700 yard:
Oy v
nip = Ol z 0Nl &
utes, o g - Tse, and the range varied {1

8 Wont i app OX . b
) 1 ¢ weather gonditions WO nd on the e rots.
he g 3N _ho. turrets fired by ripples ? with the i’uI] \rees
S t“‘m all by salvoes, altern® E; Redul-’-ed ah2e
T O iy e . » a0 ES-

<URdn. 19 1i'p were given b}’ {lle =] g

——i3

4§ 7 Jt&meg 38 per cent. of hits.

Mill‘ol 48 fg)) : :
i B OWin = » u]['l,l'fi 0
Was g 1 by ¢ g are partic “

v salvoes.

'“'("['E‘.‘ u E'well g

e
gl x-*-'-"'f"ln. I‘i‘ \
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The officers cla.imed. T oont. with 5.9-inch s,
The rate of fire from 11-ip ounds per minute, 1,

t ion of
the firing the crew were observed to he very exhausted, and it is con:id:;{?hgo(ifl?;gf i}o?llis
rate of fire could have been Maintained,

IV. Spring Firing, 1911:—1Jn 5 report of this firin
which was the best ship that had fired
Ricochets were counted as hits,
navy at that time.

V. Spring Firing, 1912:—T},
carried out by the 1st Battle Squadron in

Fire was opened at about 10.900 yards, the guns of an 13
used to find the ringe.

The secondary armament opened fire at ahoyt, 8,700 yards
on board came into action. The main :

and at .
armament was sij| fiving v 5300 yargs every gun
yards.

hen the range wag only 2,200

ACTICE, ETC, JULY, 1017,

-inch and 32.0 pe

The targets ywor

-inch or 12-inch turpet being

Firing Practices, 1912

A study of I. D. 973, Germany, R
idea of the firings carried out in tha
that report.

In the absence of knowledg

) : - itiong under which ¢ 1
criticism and comparison with the firings in H. M. Service haye be: 3 ﬁm.lgs Were carried out
The following practices were carried out ip 1912-13 § el

Y the 1g¢ Battle
Day Firings.

(1) Long-range firing by heavy and m
(2) Long-range firing by heavy and m,
(3) Long-range firing by heavy

~13.

esults of Fip

inﬂ'Pmctices 1919_
bt year. The 5 i 2

following notes arg
e of the cond

.

S‘IUadrou:-—

’ 3?]}‘-37 conditippg,
iicul, iti
and mediym gun;, , diffiony Conditigng

(@ With full charges. B ShiD ket
() With practice charges.

(4) Long-range firing by heavy and medium
(5) Torpedo-boat defence practice in syh-q

guns, Squadrop firing.
(6) Torpedo-boat defence in divisional fo

ivisiona] fm'mation :

: - din :
Mmation, heavy ang Mediym, zﬂ and ligly, guns.
(@) Heavy guns at ship targets, By
(6) Heavy guns at

TaB, targets,
(¢) Medium guns o

i T B tﬁl‘gets_
Nignt Firings for T. B. Defence.

(7) Heavy, medium, and light guns.  (Single ships,)
(8) Heavy, medium, and light guns n sub-divis; ation
(9) Heavy, medium, and light guns in su_i'f-div-isianal form ; B y
(10) Heavy, medium, and light guns. (Single ships.) oth Sideg
(7) Cruiser target.

(b) T. B. target.

Test Firings,

(11) Heavy guns.

(12) Medium guns.

(13) Light guns.
Composition of the Squadron.

The following ships took part in these firines

“Ostfriesland’”’ e «Posen” __ - - bfllladmn
;e \|\ e “Iﬂi‘lci?dﬂ-ﬂ{?” ¥ il

B fff?”‘b??ﬂl"f";l S T ~1st Davision. “Nasgan? @ o =

“Helgoland” . . _______ J “ Weatfulgr® =~ === anr. N Divisi

“Oldenburg’ . . e estfalen™ e son




TARGET PRACTICE.

under Easy Conditions.
m 7,800 metres (8,530 yards) to 5,200

D&Y Firings.
Heavy and MUediwm Guns,
being 7,300 metres (8,016 yards).

18 ;
M %’DG":Q Range Firing by e
ek his practice was carried oub a8 ranges z‘“mg d.:on
Tes (5,637 var - on panoe for the squadro :
he ;133;; (: SESS)-’ tihe cil ielc::%‘ial;; fne ship firing at & time. In the case of two ships, t1e
w0 calibres fired soparatel 08 oo firing ship steamed o1 & fixed courso ab 12 Liots, and tho
E‘a T8et was towed at " t; 6 Iis.mts on & course nearly parallel to the ship and in the same direc-
i0n . a4t o ;
: 11;°5ua.11)‘ slightly convergent-  oood. The target in
8% 60 cather conditions appear very good.
Metres (26.2106.9 feet)-
,1531';3 fired an average of 31
ite best firing with heavy gt; '
S per gun per minute for 12-1IB& t) with
. it (14,4 per cen
lnjnute_e average was 31.3 rounds; 49 hits ( ! 9 hits out of 38 rounds, or 8.4 per
d Wltll medium b om t,he avﬂl‘ﬂg& I'Gsu].tzs were Qs 1 P
nt. calibre
Tflllild -1 hits per gun {;Dl minute- he squadron in
Us firing wasg ctz‘l'ied out by most of B ol Conditions
2) Lonp- Range Firina by Heavy LR Medinm Guns, “Eggdi.oﬁji?if January a,nd‘ February 1913.
ing by HE ost of the 54 es PAIr of ships) fired on & differ-

S Dract: : .
ol we Pomting was cavried 7 Tach ship (or some €Aas
u

all cases measured

to have beett

of heavy
six hits

and 38 rounds of medium calibre ammuni-
tion 3 rounds 5 out of 31 rounds with a speed of hitting
' ns gav '

a speed of .14 hits per gun per

October 1912.

. athey e
ent, S{}heme conditions were §00¢ o ol point turm o
L 2 .
hug od targt
S, the « v s by gl IAGR tow
8 tfu»geé Ostfriesland”’ firing bain ' 4
L} . ction with the 12 inch guns
Thi % ﬁl;.o altered course. sand” fred together, 11 conjun
on 1 Lﬁ'?‘i' ; t [ an % . .
Hf‘lgﬂlnnd Isl;gi;z'” and Ifc?gﬂ both sides and did a one point turn during
. { - L 1 ! ]
firing. Cr Zdenb“'?'ﬂ” fired Simulmneousb o ¢rated on one target and (probably)
T}.IQ 1 ther concell i
C. 1) 2 2 “ tﬂde 4 y
h&ng@d tul-;scfn : -'1_11[1 “Hﬁ-c-mmﬂd:” S (7,120 yards), and for medium calibre
T ¢t during the firing: s 6,150 metros (24
¥ and the speed of

od at 4 019 knots,

e
gun AVeraga o A
S 6,41 ge range for heavy 847
toW

TR

th, © tay, Ctres (7,010 yards)-
¥ ﬁl.jng s]EOt Was 83 60 metbres
The P 14 knots,

06,93 1969 feot)
14 hits per gun per minute.

avea in :
ca‘?ge results were:— pits (1 8 per CEUt_') 7 hits per gun per minute.
S 5. els * 1T T

L M iY uns—37.7 rounds, 92 pits (11 er ¢ 7 contained it the tabulated results
Were yn Gﬂndﬁf“ guns—48.3 rounds; ¥ ;Icr from the ;las i
© nog g ol 10US, 80 far an goth® o, H M- BRI

@) S e W:U tifm as onl@l-f:.c e onlb 1 iy

Loﬁaq R uld be considel o Di cult o5 e

o LLan, 2 T g its 0 ; reb

It In ¢ A ﬁfff MN%-’J’ by Heavy and Jl{i.(hnfnn uvre f::i-,lice Wwis carried ou

: s o The P oo charges:

ditions, @t Ship Targets.
t in regular formation.
t by half of the

Ol're i th s L]
Squaqy,, P ond e ship or ships firfo
v S ¢log : tice: " ¢h 16
Fron wigy, flosely with our battle procBe or with g ship's of PAS of ships’ prac-
leg vy fn ull charges and by the r¢ ractice: on one ship by two firing sbips,
div;sionsisted < me(']iumt:,;m took par 3 : entratio? of target; &e. being practised.
‘:;*h T o 8 ‘lifTere?m' sch{‘mﬁ of firiné Lr ots) chanB®
eath '€ shipg i bR ) 5" = ood. metres (15,967 vards)
to In Hho s cOnc]E')-' armament bt heen very € sad frow 14!?00 '(111 702 y ds)
t 11:60{} € cagqy o bions appear to have ange 72° frem 10,700 e (RAIESS)
Y 5,800 , Detre Ot firing with full charg®® ohe ¥ ed charg®®
3. Thy (D8t . {12,686 yards), and Wit nodtf + whether these were actually
;lliau%de 1t &“geiz 343 Tr:lu?)s), ‘”1 from ke 1-;1[;0}11111‘0 made frequent use of old
Upe, - Shy e yards). Teal i g ha
ip; e tups? huw(-.m dtichorad. Tt 1 not cled o Ge;nmn .
Biri g ets this i probably the case; © of hits for heavy and medium
3 S i y -_{’llt'“gl‘ ]

ung _ihng bS iy o
Prage;. ned at 12 to 16 Bt sy TR
s combined were g.3 ant

T8 24

Y O & 2 At 'f\ ‘i,‘ . \
Apthorin E g |0 /
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8 GERMAN NAVY—PART IV.—TARGET PRACTICK ETC,, JULY, 1917

This firing was carried out in April, 1913,

(4) Long Rang Firing, Squadron Firing.

In this firing the whole squadron fires together,
this occasion, the firing was carried out in quar
approximately on the beam.

The weather conditions were good. The flect st amed at 12 knot .

The ranges varied from 8,000 to 6,200 metres (S,F;r; t?:dﬁ bl il glu T8 the ﬁl‘ing :
guns being 7,180 metres (7 862 yards), and thyt for medium ey i 006 1 ' Averag for heavy
The average percentage of hits for the squadron was 8.2 for bgth 11at,u1‘ 1;ﬁt1‘eg (7,655 yards).
with heavy guns, the “Helgoland,” obtaining 20 per cent. and with m eiﬂ Ot guns, the hest ship
obtaining 19.4 per cent. of hits. , s

guns the Posen”
The firing was earried ouf in August, 1913,

each ship firing g4 its ow
: ; & wn tap
ter line at a line of moored targets é ;a‘;g?{etr{f?sn
!
7

(8) Torpedo Boat Defence Practice wn Sub-Diyi e
This practice was carried out by pairs of ships in ling ahead. 1y, u:: ¢ Light Guns.
consisted of two groups of t-lfrec targets 3 X 30 metres (9.3% 93 feet)'towedi oot in this Lase
courses at about 5 knots. The ship steamed pt 14 kunots on g CON Yoy “eParately op, parallel
target. slng COurse, Gl()sing the

0 3‘;;4'00 Metres (4,921
yards) fop light guns

sional Farmm‘.ion-, Medinyy,

The average range at which the firing wag carried out wag 4 ue
to 4,046 yards) for heavy guns, and 3,660 to 2 840 metres (4,000 to E’.o 0t
The medium and light guns fired separately. : ;100
The average percentages of hits for medium and Jig, . B
but it is not clear from the tabulated results \\rhethllfil]iil:i;féﬁJ8'6 and 49
the 30x3 metre target, or assumed hits on 5 target 8 metres hi(rhages are of
These firings were carried out in the Baltie =
being extremely good,

-8 I‘espectively,
actual hitg on

in Noven 1912
1her 1.]].2, the \'.-'eutihel‘ conditi
Mditions

(6) Torpedo Boat Defence Practice in Divisional Formation Hiiig, ;
. N : . 4y He and A3

(@) Against ship t-urgt:i's: (b) against T B, targets, ik ‘m’d't-u.m. Yuns.

This ]*.-mrcfwo was carried out by dlwsu:ms of four ships, the he
separately. The ships steamed in quarter ling at 15 knotg
the firing. The targets were towod at about 4 knotg op
firing ships at about 45 doegrees.

The heavy guns fired at ship targets at an average rayn
and against T'. B. targets at an a verage range of 5,230 me

The medium guns fired at T. B. targets only at gy
vards).

The percontage of hits by ht;,:w.\.- guns against ship tap
targets 24.4, and that of the medium suns against T, B tgp

These firings were carried out in the North Sea at
ditions were good.

avy and
» and did g gy

& course

nle{llu[l it o
: N Slng i
all furn ¢ Euns firing

COnvorgiy o : 'Ci%et-hur during
&LLLEE 1,-'1'1 Lh Ll

at of the

ge of 6,98¢ e

tPﬁS (5,?2(] Vﬂ—rd‘i]

average Tange of 4

bres (6,865 vards),

1.00
90 Metres (5,457
gets wag o |
et 0.4, and goq;
b S Was 11 ¢ " 8%aingt T, B.
‘e end of N,.
T May, 1914 Weath,
s Cather con-
Night Firings.
T. B. Defence, Heavy, Medium and Light Guns (Single
In this practice the ships steamed at 12 knots, the
from 2 to 8 knots.
The ships were on a course parallel and in e OPposite
most eases did a four-point turn away from the targets fluri!]g firing 2 i tﬁl‘gpt .
3X30 metres (9,8x98 feet) three being towad in line aheaq, - L {argots | 41 s
l ; : o 5 TeT
All guns fired together at an average range of 1,430 metreg (7 H6: a0
percentage of hits ware 37.5, 21.6, and 27.5 respectively for heayy ki T
This practice was carried out in the North Sea betwoen Oct wy
(8) T. B. Defence, H avy, Medium and Light (runs, in 'S'”'?"Di'i"“'s"ﬂ?? )
2o * ' . . . - x G o By ;
In this practice the ships fired in pawrs, all calibres of guns fip X
line ahead steamed at 12 to 14 knots on a course parallel an g

Ships).
targets he;
o el ;
g towe( W Spagq
“Peeds varvine
. ; )
diructmn to

tl']lh(\'p 1

T

g t‘f”’t't}m. i ] & vy
; e ships in
of the targots,

9
51810 YTICE.
[ ET PRACT
e d two targets 3% 30 metres (9.8X98 feet)
I S

S Uf threﬂ a
The targots consisted of two groUP

bowed at 4 or 5 knots. ioht interference
In the case of one ship ”Searchhilti 470 metres
Which thig practice was carried 0ut W& medium a2
Were 286, 14.2, and 16.9 for the hea?ﬁ‘ January and Mare :
"his firing was carried out betwe sub-mvi‘?i'omz Formation,

d. The average range at

1 was introduced the percentages of hits

ards) an
]Elg,gg ?gl:-{ﬂs respectively-
b, 1013.
both sides
© 7 p Defence, Heavy, Meditm and L2

' .+ Jine ahead at 14 Imots, all guns
ﬂ?lg&ged. mmg iy

L . ﬂjrs Steﬂ' & ety
hips 10 P ised. Both sides were
firi This practice was carried out H ¢ divided fire We8 :Xs rcf;:esft anchor.
g at onee, s in LD- 973 the (0.8 %98 fee) ﬂLex%tﬂtges of hits for heavy,
Alla

; tre i i
b_&ppems from the diagr of three 3><303r;lﬁ ards) and the 1%3]:; firing was carried out 1n
Ing S:Mtllta,neously at gf‘;“fs metres %’525.8 respectively: =
'€ average range was s 26.3
1110(].111]11 a -b T, 14'3l
e nd light guns were
Apri], 191g,

o whole fair"
'he Weather conditions

inst Oruiser Targels
s, (a) against
S‘E'Rgzg SI&?IPEF
Guns;

were on b]]

| Zight :
85 an I
(10) LB, Defence, Heavy, Medium; d against cruiser targets and all calibres
¢ 1 Preralts ed 8 y s
®) against 7. B. Targets medinm g9 o5 srse to the firing ship *‘ndlm
In ty, - heavy 82 arallef €950 furn away from the
3 ese firings only the heaVv. on & PAC7 did a
Againg T e 3 Jab5 ols o 12 Jknots and
The : - targets. b case towe med & cres (2,207 yards) and that
© Yirgets were in each ¢1° ghi 9,100 MELIES *270C ¥ 4 etween June
Opl}OSit_ . i e ﬁ]:‘lﬂg ﬂhout <. re cm-r]ed ot
Bliot e, o iom gots V¥ 1y ose firings ¢
Th U]]ng ﬁrmg. " Fuiser tars rds)' The
. 1€ averge oo against € 4 yarr
Aine nlverage rango ag L ions y
and B targets 1,640 metres er condit different calibres of guns.

- g
Ugust, 1913, under good Ve

15 of the
H Firings,

e d tarcet 4 x4 metres
or the glw'lﬁi; an anchored targ

t ﬁ]‘i ugs f

oe ael.
. ol ort TADS to the targ
mlese three firines were Pm'el}r wb'lﬂe b SEit pats LG
(13 1 .0 M cagag one gun fired at * 1 Gy past 17
X131 ¢4 ip steaming % Spollows T L ing. rs firing being
r et), t]le Sh.lp ste ﬁr ]ﬂ}fels ﬁ[‘ ber Of g_llnlﬂ}refs rimg =

A as 13
H, ® allowance of gmmunition fllﬂfor g m num
%Y Guns, 20 rounds per shiP” r sIP? 7 g, oI
Ja?'e;hum Guns, 35 or 28 round fvﬂr firing i
. hght : anla) g 14
16 in 1, (25, 11 rounds per & o5, 191
€ “Pogep, 21 Practic

Firing

on the long range

S b
an official TePOr the 1st Squadron

Gert! carried out by

(8] Sl
-{11]5 t_[l.llca Gondlt’lo ns,

sing shown in
T L : : the 5Y 5 ult emarks being SHOWI
fivip o fouo“’mg is a translation of iJcler diffi* tieismS &ni )1 ear to be unintelligible

qtict
.= DY hey, : s un yotics; GO ort 8PP . will convey a
dumng 1913%3 and medium gu in lt'?z;is]of t.hlbt lﬁw the qufljgfr?ri :; el
Ol-qj : h.() Subﬁtallco f l 2 )Ol'b i[—‘. {3'}-10 5 [)I:t-ll’..q thﬂugh b'} gleﬂm-'d I
Dary to.. . ce of the rey 7 SOME & e i a1
ang g YD in hrackets, Althoug 260, 8 5 g an € iy
bﬂtt‘.‘;l I'Jeir 10U jt, j 1‘01)1‘o-duced in X f ol, &L Fining Practice, 1913-14.
$) 1] [ D # ol 104 v ay .
&Tratim, " of genera) systems of ¢  {he grd D he ships as follows:—
; adro™ & s Jed among e A
.c.(_‘??’darz_-a Z”f # - !1 18 Sgli qu‘l'ﬁ i
4 the Ny L mandel’s +° leet W
o Quadron Comms o the Vi Loy )
Le

1. . A ol OF o P
Problem, o - ried 0 athe’ f s
., 5 ns ordered to be cailt ght e W iflicult conditions,
“‘%;U?’wszandn" el I]a:sgfe,?i’f]__]%’;’ ﬁ.u-m. th g under diflicu

i 2 St =N cam 8
= TSR ki tgen, ES _R.H_-;E.??_'I-ﬂg ¢ qﬂd uwd]‘
*8 s ey py B¢ L
Nee Ny e s ang D]
\-T.D‘ 973, e firinB

This practice is long-ran8

L -1.&'.#!5'”“'."3
sl

YO\
. : lll_“.l_- -
. Authortiy E L
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10 GERMAN NAVY—PART IV.~TARGET PRACTICE, ETC,, JULY 1915
) s
“Helgoland” _ . _______ Fighting on both sides. From one side Simultane
[This is believed to mean actually meghg

the two gun slides together, so that they mo

tion. It has no reference to director firing,]

OUS Jiring,
Illc&lly cgnnectin
Ve as one iy, elevs.

“Oldenburg” . .. ____ --Halving fire.
[This is thought to mean dividing the arma
targets) S ment betwegy, two
Clogen e ol e Shooting at kigh speed, and large alteration of Eouree
“Bheinland”.___. __ __ Bunning fight, range increasing; Jring with tracep sﬁ.ell
“Nassaw” . ... ______| . ; ’
“ Westfalen” ... onmbmed Jiring at one target, and change of target,

2. The firings were carried out under unfavourable weather conditiong, except 7
“Posen” and “ Helgoland.” Ships were rolling about 3° each, way, and, Pitching qp % l‘iéose
would hardly be designated difficult conditions in our Service.] Bl
The ““ Thitringen” had to check her firing, as she could not see the
The “ Rheinland” fired under exceptionally unfovourable condition
just enough to allow the target to be recognised, and a part of her pract;

of the
[Tllese
target,
8, a8 the Visibil;s

1
ce could ongy 3, E’awa_s only

at a small portion of the target, the rest having been shot away. ?2ied oy
3. The ranging was carried out by all ships with the range clock. The advangg |

was brought out, and it must be considered wrong not to range with the clock, e ﬁie ‘Qf t?ns. Methoq

reliably known. Pange ;o fairz-y

When ranging with the clock one must of course, when firing the next 8alvo, 4, 5
and not fire again with the wncorrected range. (““ Rheinland.” g the clgcy, Tange
Even if the time for ranging has improved since last year, still on the whole g7, N 2
the battery can be brought to bear on the target cannot yet be considered Sufficiently Fast Peed yyyy, Which
poinis are to be noted:— LBy
(@) Considerable imporiance must be attached to range-finding, and every pogsipy
18 to be taken to train the range-finder operators. Since ships have been fiiteq with, ¢ ; Oppmun'ity
mitler, they now possess an ezcellent instrument for testing the capabilitieg of th le ?'Q?E.gl‘.'}-t;uq,n .
The apparatus is also swited for controlling the alertness of the operators. ® Tange 1o,
(b) The proper use of the “error of the day” tables is necessary. Even if 4, th .
practices of the “Ostfriesland,” * Thiiringen” and *“Oldenburg” the lables qig not i o the
results, yet it is to be expected that Jrom the use of the tables better data wif] be obtaip, ;'? “ve Uecupqy,
Wind has the greatest influence on the range correction. The ascertaining qfﬁe e
the tables tales too much time, and it is therefore often now not sufficienily q t_"’?'&fﬂctm- fi
Cppg

Curgt, JPom
: ’ : A ;
It is therefore recommended that tables be made out whereby the range correction Jor wing éf Tried oy
read off. % be direey
- . - — ) __“_‘“——-_.q_‘_‘q_h__‘_
| Range. | 60 k. m. ’ ", T
e ~ J s PR (I ) -
| ; el
Strength of Wind, | Points. Tt =
‘ Anple hetween Wind and Line of Fire, |————————
| 0. | 2 | ¥ 19l &
S ——'—'-—-——I;- i ———— h_‘_-—_‘—_"‘“—-——-_______
1 { === Iy 4s},
| |
(¥}
dee. | ‘ ‘
|
= T T | = -———-_._______________-_H
[NoTe.—60 h. m. equals 6,560 yards.] Tl

—

() The method of maling use of assistant observations still varies £00 My, ang
are required., e
When salvoes fall over, the distance over is not to be given in metres, ang saly
right or left of the target are not 4o be indicated as short or over unless g, splag g Jalling 4,
front of or behind the iarget.

Stricten Pulog

h 1 the
cEemZy Passeg 4,
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12 GERMAN NAVY—PART IV.—TARGET PRACTICE, ETC,, JULY, 1917,

this echeel is made easier. If the curve showing the actual gun ranges is compared wifh aowy
based on ploiting the run, the source of error will be clearly seen, e
Sueh curves are to be included with the returns at Target-Ship Practice this yeap,

6. The medium artillery only partly succeeded in distinguishing their own salygpg
the results are not equally satisfactory. ’

The tables in one case (““ Helgoland’) gave the corrections the wrong way,
that in _future, instead of as formerly using @ slow alteration of the calibre differe
used for ranging. Atthe end of the shooting year, I would request a short report
obtained.

In any case @ suitable method must shortly be found to bring together both calibpeg 4
and I request that, when experience has been gained, suitable suggestions for experiments g, )

[This refers to the difficulty of making two different calibres range alike.] made.

On the other hand 1 trust that such missfires [? mistakes] as occurred with the medium, gy
of the ** Helgoland” will not occur again. ey

80 ﬁ)_a_ﬁ

[ would Propoge
ce, @ brcles e
Of the expery ences

hen, in

7. The simullaneous firing [with pairs of guns mechanically locked] does not give

: rise to
special remarks. ny

8. Firing on both sides could not be carried out as intended owing to continygyg interryp
caused by steamers, sailing vessels, and by thick weather. Plion,
After a long delay, the targels had to be fired at one after the other, but the princiy o sid
tinued to be controlled. - € con-

Owing to unfavorable means of transmitting orders, difficulties were experienceq % o s
the medivm guns from the side tower. Mrolling

9. Inthe* Thiiringen’ the guns were loaded from the ready racks, which with salyge, at ipy
of every 20 seconds, occasioned no difficulties. ' €rvals
[It is not clear whether turret guns or secondary armament are referred to)

10. During the firing of the * Helgoland” and P 033.’*‘?’” signals were made frop, the ¢
pole.  With the deflection and clevation at which the firing was carried out, the gignq, i
carried away.

11. The breakdowns ordered were made good in the proper Manner.

Although the training of the 15-cm. guns with the ]a:andsgzke produced no Noticeqyy,
regards dispersion (‘“ Nassau,” ** Westfalen” and ‘¢ Thiringen ¥ the_danger that the Sire "eults g
may be influenced to take the wrong measures owing to @ sray shot 2 so great that fop thomm“ﬂder
Jorbid guns to take part in the firing which can only be trained by means of handspigy, i APT sent 7
tion in the drill instructions has been requested. ™ dltepq

[This presumably refers to intentional breakdown of hand-worked guns )

2. Observation from the side [presumably by rake] is in general 3“'3’5_*5‘3"&0507?}_ t'
tunate that owing to the seaway a part of the firings only 50{?” be Ph,?t"gm?h’wﬁﬂy a.r«.ecortin‘:cf8 “nfor-
The side observation records of the © Westfalen” and ““ Nassaw™ are ingyficiop, '

13. The general vesult of the firing is satisfactory. In comparison with, 4, #
previows year it is true that only an inconsiderable improvenent cat be noted, but the e
the weather conditions were less favourable. The ships ?‘?H‘gd considerably. Some 4 Dresent Yeap
were more difficult, and the fact that the method oj'calmdﬂi’b‘ﬂg the results was sligﬁﬂ.y & € exe"‘ffiseg
this year’s results appear unfavourable. s eren mad,

The results of the mediwm artillery have in an unjfortunate manner been, Pediugyg
Jiring of the “ Helgoland.” “ by

Sults of

e qu

Military Decisions.
“Ostfriesland.”

I coneur with the eriticism of the commanding officer, and express my G-pp?‘obq,ﬁon ;
officer, as regards the control of fire. 0 the Py,
The exercise was well carried out. e
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“ Nassau.” |

The salvo + 73, + 50, — 75 whick became futal to the success of the wi 7
ships belonged, according to the observations by rake, to the Y Nassau,” Jl‘:ut unf;?ztﬂzzz;gi;f bo;i?a
observer, even at the first salvo, had already mized wp the firing ships. Jt i therefor Y e e
to say to which ship this salvo belonged. ¢ tmpossible
The “Nassau™ wn any case fired over the targel. If the ussistant obserpqsi
use of, the gunnery officer would have been in doubt com'{ming fis “cac?csur:??t;;;:;{;‘:' Jeen mad:
at the fourth salvo, secing that the next salvo was again +, and a reduction of the rwﬂ o
would then have had a good influence on the firing. o rate b satvo 6
When the medium guns fired alone, the battery should have been brought on ¢ i
larger and inereasing corrections. Sufficient atlention. has not been paid to the rwvo e tm:'g et b?;'
beam and to the consequent imcrease of renge. S OTget passing the
The choice of the opening range caunot be concurred in. The ranges

¢ U g taken | .
Jinders in the after side control position should nol hawe been ltaken o aeeo by the runge-

wnt,
“ Westfalen.”

The shots went over the target. The spotting of wide shote has alreqdsy -
from next firing onwards, after the failures of this year. The shooting of :h_:,g ;;m 4 O:b?dd""‘ by me
shows that such assistant observations must be forbidden. ! BRAU Westpalen™
+ The opinion of the commanding officer is concurred in.
The 4tk sub-dunsion (i. ., “ Nassaw’-" Westfalen”’) has not ecappied out
Factorily. - the exereig, saitg-
Practice Firings carried out during the Wap,

According to reports from a reliable source the usual firing practige 1
out periodically by the Gerraan Fleet during the war. 1t appears that ghi ° Nave })eau carried
at least once in every six months, and possibly more frequently, genarally ; 0 liring practices

Battle practice, night firing, and torpedo firing are, if nossible, "arri) Im the Baltic.
day, or within a few days of sach other. o ot on the same

Sub-calibre and aiming-rifle practice is also frequently carried out,

It has been reported that, as a result of the experience gained durin, .
the range at which battle practice is carried out has been considernb]y i{i:ll::’ Jutlend action

- "eased,

Method of Firing during Action,

In the Jutland action the * Konig" opened fire with a few rounds of g4 E
only A. P. shell was used. T
Salvo firing, either instantaneous or hy ripple, was used, aud it iy balia
time as a ship is damaged. and so forced to go into independent fire, Sa.l‘,wed that until such
pated as the rule. - . 95210 t0 b antie-
Lt was obsarved in the Jutland action that she fourth salvo from 4 G
after 14 minutos. This shows that a system of ranging by rapid salvogg eiiun'w'"'-“hip was fired
Ranging salvoas with a reduced number of guns are helieved i, have a},:l .
ships. BN 1gp i
Congsntration of the fire of several ships on one ship was Practiseg dur by some
point of conesutration being in certain eases the turn ing point wlian AN @ K the action, the
i1 succession. Y Tine wog e ’
First fire was very rapid, and wecurate for range, but frequendy |, f ning
Little use was made by the Germans during the Jutland action of thur dirﬂcti{,n
ment, excepting against light cruisers and destroyers. &y ;
Light eruisers ara heliaved to have fired by director.

- shell, gt which

“UNdary apma-

Methed of Firing by T. B. D.’s during Actigy,

Salvo firing is always wsed in T. B. 1s as loug as the controf p

- X . emajy.
firing by hal‘f .ﬂ{.a_t.llla.g. appears to be practised ('-onsldel?ﬂlfy_r. Mainy Mbagy, 4, d salvo

“2 German method of showing & hit.

B
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Range-finders on the Sextant Principle. _
Two sizes of this type of range-finder, both made by Zeiss, are employed, viz, :—
(z) Single observer hand instruments. '
(b) Lirge instruments requiring two operators, a range-taker, and a range-readep.

Both instruments depend upon the knowledge of the height of the masts or fu;me]s of the
ship of which it is desired to find the range, but the large instruments can also be uged for
obtaining the range by the horizon method.

‘(@) Hand Instrument (Hand-Gerit).—The instrument is provided with o drym eraduated
. to read ranges from 15 to 250 times the vertical base employed. It is about 13

in .
and weighs some 51bs. The instrument cannot be used for the horizon method, as:ei‘: lii:tlengtls
principally for use during local control by officers of quarters. ende
(&) Large Instrument (Stand-Gerdt).—This instrument is provided wiih
having powers of 10, 15, and 20 magnification respectively. A range and 3 ¢
are fitted, the former being graduated to read ranges between 100 and 1,000 times th ]
base employed. With the horizon method, ranges between 3,000 and 5,000 Metres (; ;’ertlceﬂ
5,468 yards) only can be taken. The pointer on the range drum can be moveq inde. o8) ond
of tha instrument in order to allow spotting corrections to be applied directly ¢, the | pendently
The second operator reads the range off the drum on the range-taker calling oyt « I?Str:n,ment.
Coloured glass shades—red, green, and grey—are fitted to the telescope fo, ull. '
lights. use in hright

hree eyepieces,
epression drym

Stereoscopic Range;ﬁnders {Basis-Gerit).

The following details refer to the 14 and 3-metre (5 and 9.8-feet) base ingg
tubes of which are 8 inches in diameter. Details of the larger instruments belie “uments, the
fitted are not known, but in the latest ships the range-finder has a base of ghy ved to be now

foet). Ut 9 meters (29,5

The tubes are of aluminium. One renge-finder operator suffices for ghe sh
finders, but it is believed that two operators are roquired for the latest lop, 1, Ort base range-
The operator must be possessed of stereoscopic vision. The principle of y, ; S Instruments,
artificial increase of the distance between the humen eyes. Within thg instmmﬂtrurpent is the
which can be shifted by means of a drum outside. When taking a range h Ment is wn index
brought exactly over the object, when the range can be read on the ' *08 Index hag to be
turned forwards or backwards, and the index then appears to move f“Tther'o . 18 drum can be
eye. A fixed mark then shows the range on the drum. The small instrypy, vo Approach the
bage, takes ranges up to 9,000 metres (9,842 yards); the larger, with 3.0 L, with gy
up to 12,000 metres (13,100 yards) and even further. These instrupmgy, ® bage, jq Accurate
portable, accurate, and do not require the height of the target to be kp own &I‘F casily trans-
not be fully visible, as the simallest portion, such as the top of a mast, o, 01;3 & target, need
the funnel, is sufficicnt to range upon. It is said that even by night the py,, eu ' smoke from
taken, while this is hardly possible with other instruments. The objectiong ¢ ®an b accurately
of training the men, since every man cannot use ib; the great strain on the o 01t apg. difficulty
of the range-finder to get out of adjustment. The Instrument must b bies, tnd thge liability
where it is to be used at least two hours heforehand, in order tha i, ma,o ght o the lac}é
temperature ss the swrrounding objects. ¥ nequj P

When these range-finders are fitted in the control tower, the opergy, s
cover; the range-finder is made to rewolve round a complete circle oy ita complﬁtely under
arms sweeping over the control tower., The eyepieces are down helgy arm, Pivot, the
in & turret the range-finder is fixed and revolves with the turret. our, en fitted

€ same

Divided Image Bange-finders {Invert-Gerit).

The range-finder carried in torpedo craft is the h}v?rtr—Gériit, Kknow
sonmel us the “1.G.” This instrument works on the Divided Imagg Pring; ® Gerry
being inverted. ‘There is only one eye-piece, into the field of which tp, riple, the yy, A per-
up to 10,000 metres, is introduced. _ Calg, o mage
Tt is said that ranges are taken only with great difficulty in baq ’ Eraduated

. d tand waa't'hﬂl‘
has s pase of about one metre, and is mounted on a stand, .

The 0strument

)i

A
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Part IV. Range=finder Positions.
Section 4.
—_— Turret Range-finder Position.
ﬂnfllilegr: For mounting range-finders in the turrets of some of the older ships wings have be

to sighting hoods in certain turrets, as shown in the accompanying rough sketch.ﬂ’l‘h:- :ddEd
finder is not capable of any training independently of the turret, but can be s tAnpe

; rotated abgyy ;
horizontal axis only. hout itg

Elevatron

fz;fo/e for2F Sigpting S/t /
Turref ook

Plan

R;J'JII‘IO’? cnr 2 F men

Zersss stere oScopicf

Fit AT : . ¢ . 1 i : .
In the ** Nassau" and ** Westfalen " long hoods are erected in rear on toplofithe

of certain of the turrets. The accompanying sketeh, Fig. 1, shows thelgenera]
looking from front of turret,

oun shji elds
dppearanc

,F.\T Seghting Slets
L2 #
Hole For Ff.‘#ﬁ e

F/'g‘ /

All the turrets of the *‘ Rheinland,” “Posen,” und later battleships and batt]e.

to and including the ** Konig™ class and the ** Seydlitz,” contain a range-findey -
: y ! :
roof eontain the object-glasses,

Cruisers y
hoods on the

5;}51‘1379- s/oty
b rorahs Hole for IE

TarreY 7ramer; A
Ton of Turred £/o0S A,

Erg 2

In the latest battleships corrying 15-inch guns the range-finders ape

g . pla ted wa
front of the turret passing through the front armour; the objeet glasses are py Lwell to

Olieg ted | the

'Y Sereens,
Conning Tower Range-finder Position.

The lurge sextant principle range-finder (in battleships launched betwe
1904) 1s mounted on an adjustable frame, traveling on rails fixed to the
towers below the zighting slots.

. mﬁ aboyy 1900 and
s of t}a conning

In these older ships the Zeiss stereoscopic range-finder is mounte

d i i
2 o e R : : _ 3 <8 1 g i\lmi of eradle
traveling on rails suspended from the roof of the eonning tower. sradie

RANGE-FINDERS. 19

In the ““ Schiesien’’ and later ships,
tower and the after control tower; the ends of
hood as shown helow.

the range-finders project through a revolving

Rang

ot i e e oy

e

B 5 g
oadside Range-finder Positiol.

by 111_ all modern ships a special arm
Ondslde fO[’ use Witrh the seconda_‘[_‘y a

o0d, with sighting slot supported on & :
gear. The mnge-ﬁndel' is attached 1o, se-reader stands alongside thf_a range_-taker on
seated on 4 ggo) with revolving seab. Thsorlfllintho training gear and is provided with a tole-

4 8mall fixeq p . erator v e
; platfrom. A third op aining 0. A i s s
3(30[)% With cross-wires to enable him t0 li??);}:,il?rc]:wqos, and the  Moltke™ and S;ydktz,
e LS ey 21 i entr ivot, the 3
the ra];; i-ufli)sdop i Thn.re,ﬂgﬂﬂ»l" ea?:und in a complete circle on its central pivot, the arms
linder is made fto revoly d

3
SWoani % : e aketch.
PIng over the tower, as shown 1n th
caT-FINDER.
RANGE-FIR

«od position for the range-finder is provided on ea}ch
i nfent This consists usually of a small ravollv!ng
nﬁ?g of rollers and rotated by means of hand-training
T

d revolves with, the hood, the range-taker being
an

ARMOURED-

1Far "“"’B,ﬁc!‘fj

secondary armaments, but

used for the

T _ i sitions are
ﬁg:ll:tl-,e ange-finders in thoese proadside paets hip \ report has been
rer. . sqt ships. A Te 3
niam l?iﬁmm ents are fitted in the tﬂ“il){t in some Of e lﬂ[tl‘HtL ba l::i‘ the ° Kronprinz.”
. ge-finday S tea & : 1ly in the toj e
PCoivaq ; ers are possibly moul wpimentally
Vad ¢ v expe

hat 5 range-finder has been fitted

[41#) o

| Range= Finding.

e-Talers ¢

Rang dved in October 1909.
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Course of Instruction in the Zeiss Stereoscopic Range-finder.

~ Four courses, each lasting cight weeks, take pluce every year. Some 45 or 5 mey Are
off for each course, and have first to undergo a redical examination to test the sight.
eves. They ave then sent to the Gunnery School at ﬁnmlnrburg_.

" The first day or two at the Gunnery School are spent in testing the stereoscopie sicht of the
men. Those who are unable to sce stereoscopically, or who cannot do so to a sufficient ¢
are sent back, the numbers thus being reduced to from 30 to 35. .

The first exercises are carried out with so-called testing lil.bl(.‘:-;, which consist of
stereoscopic apparatus with sentences, the individual letters of which are at varying
from the eye. ) )

Then follow practices in taking ranges of a fixed object from a fixed observing station
at a range of 1,500 metres (1,640 yards). The instrument is set up and adjusted by the instry.
tor, each pupil taking 10 ranges. The results are entered up, n._an the total and average oppo,
and the difference between the maximum and minimum ranges, are recorded, ach Iﬂlpii
undergoes 60 such practices. -

After this stage follow similar practices at from 2,500 to 3,500 metres (2,734 o 3 897
yards). The average error must not exceed 1 per :-unt‘-. ‘ &

Now follow practices from a fixed observing position on a4 moving l-:_u‘get.: at ra
3,600 metres (3,827 yards). The target, a steamer, moves in & g“T.“.;D _‘ill'ﬁf'ftlon af
speed. Every 20 seconds the orders ““Achtung" (Stand by!) and * Null gStop[
and then the ranges are noted. The results should (':{Jll‘:é{'.t'|11{"l'll'i.v give o uniform
decrease of range.  Each pupil undergoes 60 such practices. ! .

The subsequent practices are from a moving ﬂb:-.'-l.'l“.'_ﬂ,llt)l'l stut:{m on lixed ang on
targets, the ranges being gradually increased up to 5,000 and 6,000 metres, (5,468
vards). _ -
| Finally, range-taking is done by time at both fixed and ii:lt)\-'l.l.l{_:; I:'ll'gf.-.ls._; for st g "
ranges in 25 seconds on o fixed target, so as to practice the men in rapidly picking up the L’ll"'et
The ranges of a moving target are read off and noted every 5 :'-ii‘f.'-ﬂil(]ﬁ_- so that (lurillg the '\\-'f?(}.l -
of the practice the range-taker must keep the target exactly U‘lldﬂ' the large Wedge, ¢

The whole of the ranges taken by each individual }).11.]'-'11 are l‘T'li.-!“l'C:‘tl up and caloylgt
out. Eanch, on completion of the course, receives n certificate Hlfil“‘lllg his qll.uliﬁu:lt-inn feul-
employment in his ship. The three best men in each course receive money prigeg of %
and 20 marks (21, 10s. to 171.). gl '

According to the Germun Press of February 1910, some junior officers wepe a
to a range-finding course which was to last for one month, but officers are not yse
takers.

told
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Squadron Range-taking Practices.

[t appenrs from a report received in 1909 that several squadron exerciseg for the train e
range-takers take place ench yeur. J 43 "

The method of carrying out the practice is as follows: The tn-,:\-(} Squadrong iy, QUarte
line steam away from each other af equal speeds. Kvery 10 seconds t:h(’- PANges gpe read n‘é
and noted. In elear weather the practice is continued up to a range of 9 50 Metres (1() 300
yards). Then the same is repeated with the squadrons tlppl"-““’hm.g One anothep NP tariic

After the completion of the practice the instruments are adjusted,
found necessary is noted. ]

The best ;'nng(-—tnlwr in the ship receives a money priz¢ of 40-20 marks, the he
taker of each squadron a further prize of 50 marks.

iwn " adj
d any ud;lml:muhl

st ring.

COMMUNICATIONS AND CONTROL OF FIRE,
General System of Control.

; p : sonelusions regarding fire control ..
It 18 considered that the following conclusions Jt_.gm:ll g tri Jnll:ul can b
i - PO s u he 1o
the remarks of the Squadron Commander of the 1st Squadron on the long.

dl'u.w .

Tange foe O fr
1 x e " o) n

ot in 1913-14. The report in question appears on page Q.

01
1P

Ng earrjeq

COMMUNICATIONS AND CONTROL OF FIRE. 91

; i . in the German Navy up to a comparatively recent date

Al }ﬂlsz (EI%_‘. ;‘:Euﬁ; Oc-f If;lc;:iirg; g’o,fgSIe Officer transmitting ranges direct to the guns, the ranges
R gcr readings with the necessary prediction superimposed. _

s the Jatter part of 1912) adopted some form of range f_:]ocic, which

(smu:: ded to be used up to the moment the first salvo is fired, and,

g th the rate and alterations in the ship’s course, should

being based on range-fin
They have recently

from this report is evidently o

Provided the clock is able to compete With i e e

be used fI'DI'El thoﬁcé:. on, more especially during '.‘Eﬂectlve ﬁ;'et,h" E'G;;’GE}ESC T;a}i];fmelgident. from the
That, in 1914, they were not very expert in the use o I t;s i Og’ i

report; flirthor it.’ ﬂDI;euIS they had only Just c.ommellcefk : IF]:ie'::l somewhat of a novelty.

their ra.nge-ﬁnd’em the range-transmitters so requently;spe en(.) in 1§14 considerably behind
Generally speakin i;‘is considered that the Germans "?ejf; the difficulties which we had

- regardsythl{:h: ;?'Sim of control, and were then ex[;ir“:ﬁ)l:f; ly::

meb with i regard to clock control two years or more =

tleships, battle and other modern cruisers,
; : : t German hattleships, _ :
e ifnf oo s m.t}:eeﬁfﬁ;en DA e D Tt e e s Ay
Ifmnmca?:! Isg ?Smned }i Irﬁo‘%.er) which is usually in the 1&?';(31 %zréwsen e '[‘ﬁe 1atte£-
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oy OF action by the fir ¢ i< holieved that 1t 1s not relie o '
H(’ttmg is carried out, bub it 1 +f the methods in use is believed to be substantially

the Tange-finder. The following accoun
Correct,

t of

Dumaresq is in use for finding the rate of change

s nstrument with a system of lines and cross lines

An instrument, almost exactly li

is an i
Ef tinge and the deflection angle. It e
n 1t like ours, and a bearing plate. | deflection are worked out on t.h[e x;;rg-ua r!:_\;iai.en:
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