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SECTION 1. 

NAVAL GUNS, MOUNTINGS AND SIGHTS. :.:ITo;"i. 
Guns. 

GUNS. 

General Notes. 

Class·fl I cation of G G uns. 
erman n al "h till " · 1 ding 

calibre " . av guns are classified ns eavy ar ery, me u all guns of 21 cm. and 
1 0 

IIJ'til!er~ ,,mednun artillery" comprising all guns from 10.5 cm. to 20 om. in calibre and «';;°•~' 
All' which comprises all guns of sronller c~libre than 10.5 cm. ' g t 

by the lguns are denoted by the calibre in centimetres, and total length in calibres as 
11 

28 

etters "K" ) "SK" (S hn 11 d K ' we as 
cm. K (Kanone or B. L. gun, c e • e- anone or Q. F. gun): , . 

In th L/40; 24 cm. SK L/40. · g., 

the cal·b e~e reports for the sake of uniforroity, the British nomenolatura has beon adopt d 

th 
1 

re 1 · ' d . · ht f · il b · e ' 

• cnlibro i~ mches, or, for smaller guns, poun s we1g o p,01act •• emg givon, followed by 

It m cent1motrcs in brackets. . 
the totnl ust be borne in mind thnt tho length of bore of lfrupp_guns 1s about 3 calibres less than 

T length, owing to the wedge system of breech mccharusm employed. 

YPes i n U se. 

Q 

AU m di · h S . . . F t e um and 
11
. <Tht lib uns introduced into t e erV1ce smce 1889 have been of the 

. Ype I o ca re g Q F . . 1 li d 
guns th . t was not h . until 1895 that the . ◄• prIDClp e was app e to heavy calibre 

th 

, e fi , oweve1, • (Zl ) d 9 4 · ( 
at d 

1

rst of the t b . t d d bein<Y the s.2-1n. cm. an . -m. 24 cm.) Since 

ate se o em ro uce O 
• h Q F · 

S 

guns of th h . lib hn...,e been constructed wit • . breech mechanisms 

- om e eaviest ca re • · hi h f 1 · 
to Ge 

O 

notes on th K f gun construction w c , ns ar as mown, apply equally 

rm".,., e rupp system o c R •t C B 1 

I 

·= naval . l • f d ·n the German ,oast epor , . . 1 59. 

h 

t h 01 c1nance will be oun 1 · h. h bnll. · f 
ave as been t ' . in order to obtlUil ,g ,sties rum their guns 

Thee adopted la/ :ted that tho Ge1_1nnn;., employed heavy chargos of slow-burning powder'. 

blas t, fl'ect of thi gh chambers in wJuch i.:gh forwo.rd presstu·es, and consequently excessive 

and flash s as been to produce -verY w 

lUtlin . 
UnifoOld reports . . . t of rifling jg employud, the twist being generally g. 

I in;'" for ad' st•te that an mcreasing tw1; the inuzzle. '!'be tmst employed varies from 

L/ 

45 
5 

or 50 c t tance of a liou t two culi_bres roll1 ·ding to th• nature of tho gun. In the 4. I-in. 

L/30 :n inc,.:. 'bros to 1 in 25 or 20 cn]I bres, • 0r; es and in tho U •in- L/40 and 22-pr. (8.8 cm.) 

about rom 1 in. •~~g tw1~t from Jin 50 to I ID 3o 0~
6

: us•- The grooves or• numerous, averaging 

throe t · to 1 m 25 calibres is lcnoWD- to 
The shn,po each centimetre of calibre. that in our -later types of guns. 

l. · e ot tJ h the saroe as 
lfe of . 1e groove is very JllUC 

T ll.1fling. . •ccur here can_ . . " of ir,upP guns "' very great, and that grnat 

ncy is m ?e no doubt that the life of the rifliOo 
it is Accordin •mtained t.hrou•hout tho life of th• gu•i-- den l)ntefricht in der Artillorie, &c.," 

•l'e i.':t•ted ti g to the 1906 edition of th• «1,eitfadea ill' f rounds t,o be fired froin each calibre 

1

d do.,;at no limits as to tho pennissibl• nUJDber 
O 

of a gun resbs with the ,1.droiralty. 

8.2.;~"-duran. • but that the decUlion as to the condeJ!ll!l9o"~g ~itb an 11-io. (28 cm.) L/45 and two 

~. (2 ce test "1" n 10 1 

1 

i, I cm ) s were carried out at ,.eppe . 
It.-. roll! th· L/45 guns . h wean ,,,uzzl• veloCJty of 2,821 

lt!ak•ca., 33 ,: 1 I-in.. gun. there were fired J38 reund• wit .:i 21 rounds beloVI 2,624 ft.-secs., 

lrlg n tot llnds with 
1 1 

·t of 2 690 ft.-ser,s., b psce ~
88 

found to have been 

al of o. muzz e ve oc1 Y ' f the oharo er e 

192 rounds fit'ed. The Ieugth o 
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incdreashed bhy dabbout onc-thir~ of the calibr~; the limit of the life of the rifling had not been reached 
an t ere a een no sensible decrease m accuracy. 

From the two 8.2-in. guns there were fired 390 and 500 rounds respectively. 'l'h 
350 rounds from No. 1 gun were :fired wjth an average muzzle velocity of 2,789 ft,-se e first 
which 36 rounds were fired with an average of 3,0~4 ft.-secs. The length of the cbamis., after 
was increased by 2.52 ins. after the firing. From No. 2 gun up to the 266th round;; space 
charges were generally chosen to give a muzzle velocity averaging 2,903 ft.-secs. and ed ~be 
a ma..nmum of 3,018 ft.-secs. ; rounds Nos. 267 to 344 were :firnd with reduced mu~~le fa_k~g 
the endurance test was continued up to 500 rounds, and during the last series the ace Ve ocities; 
maintained. The wear was greater than that of No. 1 gun, but the exact amoun~acy Was 
reported. was not 

At the calibration in 1913 of the ten 11-in: (28 cm.) L/40 Krupp guns, in the two old G 
battleships which were sold t o Turkey and renamed " Tourgood Reis" and "Barbarous 

1
;r.~an 

dine," practically no wear was apparent in any of the bores, and the results were e:xtr se d airea,._ 
accurate. An average number of 155 rounds per gun, with a maximum of 192 and aor_ ~arily 
of 123, had been fired from these guns, but it is not certain that full charges were usad~nunum 
case. The muzzle velocity with full charge is roughly 2,300 ft.-sec. e in ev-ery 

Relining Guns. 

Owing prob ably to the very small number of full charges which appears to be fir 
each naval gun per annum these guns are seldom returned to Krupp's works for l' _ed froni 

According to the s tatement of a German officer in Fe~ruary 1910, a duplicate _unng. 
is kept ready for every heavy gun. This statement , however, contradicts one ; ~ner tube 
Minis ter of Marine in the Reichstag about the same date, n amely, that Germany a e by the 
partially dispense with reserve tubes on account of the superiority of Krupp guns Was able to 
of other countries. o-ver those 

Reserve of Guns. 

In 1905 it was reported that the proportion of reserve guns for heavy calibr 
cent, but that the whole question of reserve guns was under consideration. At t~ Was 25 Per 
it was stated that the above proportion had always been considered inadequate. e sallle tune 

The r eserve of guns at Wilhelmshaven Dockyard in January 1913 was stated to b . 
L/50, 22-11-in. L/45, aud 60- 5.9-in. L/45 and L/40. Although the information. e 18- 12-in. 
the su?jeet , i t has been calculated that the reserve of heavy and medium guns in 1: hnieagre on 
Navy 1s now about 40 per cent. e Gernian 

B. L. Guns. 

The only B . L. guns of any importance now mounted a float are the 11-in 
2 and L/40 and the 9.4-in. (24 cm.) L/35. The former calibre, both L/35 and 1;

40
' j 8 Cl:ll.) L;35 

arm ament of the ships of the "Brandenburg" class, while the 9.4-in. guns are to b orni the Inaiu 
vessels of the "Siegfried" and "Aegir" classes. e found in the 

Q. F. Guns . 

The Q. F. guns at present in use include the following ealibres:-
12-in. (30.5 cm.) L/50. 
11-in. (28 cm.) L/40, L/45 and L/50. 
9.4-in. (24 cm.) L/40. 
8.2-in. (21 cm.) L/40 and L/45. 
6. 7-in. (17 cm.) L/40. 
5.9-in. (15 cm.) L/35, L/40 and L/45. 
4.1-in. (10.5 cm.) L/35, L/40, L/45, L/50 and L/55. 

In addition to these the latest battleships of t he "Bayern" class carry 1 S-in 
All the above guns are of the usual Krupp construction. · (38.1 cni.) guns. 

l6•in. (40,64 cm.). _ 
It . believed that a 16-in. (40.64 cm.) Krupp gun was under trial durin 

. I 
18 

there is no present intention of mounting this type of gun aflo tg 1913, but f as 18 cnown, n . , so ar 
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15-in. (38 1 ) unt eight 15-in. (38.1 cm.) guns. 
. cm. • " class mo 

"Ba11ern ' 
'J'!L l'he latest b attleships namely, the this calibre of gun. bout 45 calibres in length. 
.1.ue projected b a ttle-cruise~ will also carry rs that these guns .are a 

Fr ts it appea 0111 photographs of the turre 
14 . . . evolvin<T a satisfactory ·1n (35 5 diffi ulties m b h 

· • cm ) 'derable c f · number of t em . . • . d consi ed out a arr 
14 . It is believed that Krupp exp~r1en~:t has, howeve~ tur~een mounted in coast ~e1~nc;s. 
~;lll. (35.56 cm.) gun, and rnount:g, t but some n1ayl d:: ~(Tn on the Somme Front m ica es 
'.l'h no are b elieved to be m ounted a calibre and of nava o 

e recover f 11 b f this ca . 
that th Y o a sh e ase o 

1 
d ser'7'ice. 

ese guns aro beinO' used for an 
There are 72 srroove~ of rifling. .. . ,, 1 es ' 

o " d " Konig c ass . 12. · . " " Kaiser an · 1n, (30,5 cm ) . h "fhii,1"1,ngen, a Ja,r<Ter gun than 11-m. 
. • . ted in t e cruiser to carry "' 

It i The 12-in. (30.5 cm.) L/50 1~ rnou:; the first b[l.ttle 
s also lXl J • h "D r-111inger, 

ountect m t e e .11" ,, d "Seydlitz," and 
11 · • "Moltke, an -

11 
" ·1n. (28 ) battle cruisers d . the "Von der ann. 

cm. • unted in the,, ra,ssau" class an m dth and height zones 
the '[:-~ 11-in. (28 cm.) L/50 is f\ips of the st per cent. len_gthl, br;he ~owder chamber is 
Ac -lll. L/45 in the four batt es 1 tter, tho ds respective y. 

cordin f the a d 5 69 yar o.t 7187 g to the range table or n.rds, an · . 
l'eh0 

4 Yards are 47 yards, 2.73 Y 
.t' rtcd to b f 1 u . . 

. o over 8 t. Oilo• . d battle cn users. 
5 8 . b ttleships all 
• ·1n, (15 cm.). arnent of all I. the latest ships. 

5 9 . d y arn1 ounte in 
1· ~lll. guns form the secon ar pons are rn 

t is believed that 50 calibre wca 
4,l-in ( 

· 10,5 cm.). · o· 
'I'h . ncernlD1:1 

'l1o.bl O followino- information co 
es captured a:rino- the war:-

._____ 0 

------- - ----
~ ------e1~ht of <> •• 

,, .,un and breech block -- -· · · ···· 
~ll "br h . -· · · · ... . · : t lllber of I ecc blocL ... . . . . . ... . . . .. . . 

ClJ&th 0 ,. uy
1 

ers of hoops . . .. . . . . • · · · · · .. .. · 
•• , era l .. . . -· .. . 
CC ?,r ~)~~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Calibr '' tiflin~er .. . .... . ...... -..... . .. . .... . 
bianie~~;- .. f ••. ~--_ :. •• ·_-_·_- _- _- :: : : : : : : : • - ••• : : : : : : : • 

'' 
0 bore 1n !?Tooves . . .. . -. -• · · · · . . . • 
" ~onical ~artridge chamber. -- · -· 

1d L/45 guns 
L/40 81 

the 

3, 197 Jbs. 

130 Jbs. 
0 . 
,,,,J!l6 1n~-

4 725 JllDl• - 174- 2 ins. 
' 425 Jlll1l•:;21. 5 ii:is. 4
' 674 Jlll1l•,,,,147, 6 ~115• 
"51 Jll!1l· 4 J34 ins. 3, ;05 toJll- ; 4: 233 ~ns-

107 5 JllOl• 4 552 l OS
. 6 Olill•"" . 

115. to 394 inB-

11 
6 l])JU, ,,,,44_ 276 i OB-

1 · 6 JllOl·"" ' 
108- 32 492 io. 

W '' " h ber · · · · 1 25 roro-: · 2° 67 in. l) lltnber of cylindrica~ J~rojectile c a lll •• . : • •• • 
6 
. . 

8 
ro01-: ·. l

3710
_ 

,,7~Nh of grooves of rifling ... .. . •·· ·· · ... . · 
5 

[llrll • -

1130 ~, ldth grooves . . . . . . . . . o O to d ) of · · · · · · · · · · · · · · · · · · • · · · ., . 1/5 3 889 Y 8· 

is derived from R ange 

U -in. (10.5 cm.) L/'IO-

97_ 3 858 lbs. 
Mod. 18 '" _A' ?33 lbs. ;r[od. 19~, ~, 

174 lbs. -
1 . 

l =165. 4 108 . 
4, 200 JJI!· = 153- 6 ins. 
3, ~~~ ~ro:=26. 5 iJ?B· 

= 127. 1 lllB, 
3, 20

2~ :~:=4.134 ~OS. 
1 O - 4 233 J OS. 

107. fi Ol Dl,=4· 552 ins. 
11- 6 !Dill -- · 

0 - to . 
- 4 394IDB, 

111. ~ ~-:,1: 276 ins . 
108. ·32 . 

1 
?5 mro.=-0492. 10. 

it 8 )lllll,=· 2fl7 ~ · 
-5 rom.= . 137 10. 

3
· /45 to 1/"5 1 . (13~ 342 yds.) 

12 200 roetJes ' . 
• J, 936 

"'-''. ,, t~~ves . ....... ...... . .. . :: :: : : :: .. -. . 00 Jlletres (fl ~-
..;.I'll.st or ·' f> · s . .. . . . - . .. . . . .. - . . . . . . . . . 12, 7 2 329 . . 
"•aJti 11 1

1n g • • · · • ' ,cm<T ~ ... tnl urn rauo-~-. . ..... . . ... . .. -.. : : . . . . . . . . . . li ht cruisors, cornrne1 . b 
"'-z. e Velocity ... .. -- . . . . . . . .. . . . . . . . . . . . . . . . the later g . 

· · · · · · · · · · · · · · · · · · · · d u1 ban1SID· 
JlJ.Ounte ton1atic mec d to h ave a rn.nge 

l 4 1-111, gull~ h J{ruPP au 'bres in 1eugth, an nn<l siO'ht setter 
'l\>ith t h ~s been reported that t he . fitted ~ 1t t be 55 call f the gunlayer i , . bad weather 

th o "Rostoclc" (see P la t e 1_), aribre is said 
O 
bodY rest:9 °;

0
d weather! ?ut i:by percussion 

of 'l'he model 1 915 gun of t h is ca 1 1 this g~ the gun ll1 g ssists, Fll'l11P: · 
a 12,0oo metres (13 100 yards). i oJld traUlS . iJ1<1 wheels, 11 

th.e ~tted. Th e gunl~yer himself laY:ting and traLn ° 
0 ° sight setter who has his own elev-

lll:y, and t eles~opic sights are fitted. 
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Light Q. F. and Ma.chine Guns. 

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

3.5-in. 15-pr. (8.8 cm.) L/3O and L/35. 

3.5-in. 2i-pr. (8.8 cm.) L/3O and L/45. 

3-in. (7.5 cm.) L /21. 
7-pr. (6 cm.) L/21. 
4-pr. (5.2 cm.) L/55. 
4-pr. (5 cm.) L/4O and L/55. 
1-pr. (3.7 cm.) Maxim automatic. 

. 31-in. (8 mm.) Maxim automatic. 

The 3.5-in. 22-pr. (8.8 cm.) L/45 and 4-pr. (5.2 cm.) L/55 are fitted with serni-a.utom . 

breech mechanism: The latter was introduced t o r eplace the 4-pr. (5 cm.) L/4O in the atic 

m ents of small cruisers, T . B . D.s, o.nd T. B.s. arma

The 1-pr. (3.7 cm.) Maxim automatic guns ar_e being withdrawn from ships' a;r 

but are still supplied for landing purposes. maments, 

Rifle calibre Maxim nutomatic guns ar e supplied to ships for arming boats llild 1 . 

purposes. llilding 

3,5-in. 22-pr. (8:8 cm,) L/30, 

The following details are derived from the range tables taken from a priso.ner of wa 

a.re authentic :- r, and 

Maximum chamber pressure ___ _______ ____ _ (about) 15.4 tons . 

Length of chamber ______ ___ __ ________ __ __ 15 .9-in. ( 404 mm.). 

Maximum diameter of chamber ____ _____ __ -4.O5-in. (103 mm.). 

Weight of gun, including breech mechanism_ .1,091 lbs. (495 kg.). 

Weight of breech mechMism ______ __ __ __ __ 88 lbs . (4!0 kg.). 

Maximum range. ________ _________ _______ 9,077 yards (8,300 metres). 

Thero are 32 grooves of rifling, depth .O36-in. ( .9 mm.), the twist of which increas f 

1 in 45 to 1 in 25. es rom 

Th~ gun is believed_to ?.e m ade from a single ingot, an~ not reinforced with hoops. 

This gun fires a pro1oct1le of 22 lbs . with a muzzle velocity of 1,936 ft. sec. 

Details of the mounting as supplied to T. B.'s will be found on page 26. 

Antl-T. B. Guns. 

The 3.5-in_. 15-pr. (8.8 cm.) Q. I?. L/3_O guns were r ecognis_e<l as the anti-T. B. ar 

m all battleships up to the "Braunschweig" class as well as in the earlier crui mament 

· 'Br(JfU,nschweig" and "Deutschlcind" classes of battleships and in the later 1st ;ers. I~ the 

the anti-T. B. annament was composed of 3 .5-in. 15-pr. (8.8 cm.) Q. F. L/3S. c ass crU1.Sers, 

In the latest battleships and cruisers the 3.5-in. 22-pr. (8.8 cm.) L/45 semi-au . 

mounted for this purpose. tomatic was 

It appears probable thnt these guns hn.ve now been withdrawn from shi 

small number, varying from two to eight, of new guns of the same calibre m ps, and that a 

aircraft mountings, have been supplied to the more modern ships, and that~ f ounted on anti

ings for the guns in older ships have been converted for anti-aircraft fire, and e~~;f the m?~t

or new gw1s mounted on them. r the ongmal 

This indicates that both the 5.9-in. and the 8.8 cm. guns are now consid d 

T B nrmnment in (l-prman ships, tho latter calibre being also used as anti e:e to be the anti-
. • · -aircraft 

. guns . 

Boat and Field Guns. 

The boat i1nd field guns in use ut the _pre.sent time are the 2.36-in. (6 cm) B 

L/21. So fo.r as known tho ~ns onl_y ~1f!er ns _regards breech mechanism. · L., and, Q. F. 

l te with breech mechnrusm and fittmgs, weighs 238 lbs. · The B. L. gun 

comp e · "d d · h 1, I · ' 
Rfle calibre machine guns are provi e wit ue d carriages and th 1 1 

ted on the 2.36-in. (6 cm.) field carriage. In peace time' all battI° hipr. (3.7 cm.) can 

be ~;:one 2.:~6 in . (6 cm.) bont and field guns. It is believed that mos~ 
0
/s carry two and 

crUJ ithdrnwn for i-wrvi<'e in tlu~ field. these guns have 
now heon w 

KA\ AL OHDNAKC'E. 7 

T. B. and T. n. D. Guns. 

'l'hp :Li-i,1 •)•>- . (v , . . 1 
) I 1:rn w11s the stirndurd gun in ttll T. 13. J r s cu nstru<:trd frn1n the 

• -- j>I. n .,.., C II • , • _ . _ _ 

l !JO~- ~J programme up to t.lie outhrcak of wnr. Dtm11g 19lo t'. ne,,· -!.J -111. ( LO.o cm. ) L/:)0 

s em1-nuto ,iJ"t,· • t I ed 'flu·s ln tter o-m1 hns been nctoptPd 1\$ the s tundard gu n for 
,, ('. o-un \\"IIS Il l ro< U(' . ::, . . . 

modern 1' (> I)~ I •t • ·tc ·l th"t ,,.1rJirr hont,:;; bu il t clul'lng thp w 11r ,,· iJJ he rc11rn1ecl 
• . • .>. s , 11ll ( I . IS repOI l " " 

with rt as soon 11 :,; o· un s hc•c·omr 111·niJ11ble. • • · 
'l'he mi 1- • " • 1 · if t ,uc ,now1trd on n s tnml we1gl11 ng nbout no lbs .. whwh 

t c 11111 e guns 111 torpec o CH 1 
ca n he fix ed t ti I I· . f . eco11cls b,, mo11 11s of ,1 scrcwe< bolt. 

o , 1c c.P<·'" inn P\\ s . i . I. ·1· 13 o· . I 
r.rom 1 

. . ·t .J tlwt the o-un nmr 1c111g mou11tc•< rn . . · 1s t. 10 
. nnot H: r SO Ul"C(' J( IS rnpol ('(I I:' • 

-l-. l-rn . ( IO.:i em. l L/ A.5 m <,drl l fl l :3. 

Submarines' Guns and l lountings. 

\\Tit[ f . I . Germnn suhnrnrine are nrmed with t>ithcr Ol!t' -Ll-i11 . 

(lo 5 . 1 11 t'w exc·t>pL1<lll :-- 1111 rt>ecut a,gc 'l'h se ure mounted un fixf'd mounti,ws. 111 
· cm ) o·u t 1 (S 8 cm ) o-uns. e o 

ncld"t• . o n or wo 22-p< r. . . . o trd on thr conning tower. 
t ton a ma h" . . ' I ·eh cn n he moun , 

1 L . e 111e g un 1s <'tllTIN1 11' 11 .. , 2?.-pclr. o-uus may be rea.rmed with a sino-]c 

4 1_. 18 possible that bon ts which at pr~se~itbcnli.J_I) d,., that the extra weio-ht of the 4.1-in. gin, 
. in . o-un wt ·1 bl hu t ,t ,s e eve b . 

which .0 1en g uns nre nn11 11 e, th zz-pdr. bas proved to be an obstacle to its 

· is a rnuch lon o-er 11nd he1n·ier ~u11 th nn · e ' 
in t1·oducti . o . . 

It 1 
°11 111 s uhm nrmes. ted in the latest submarines is the L /55 model 

l l-J l - H1s heP11 ~t1-1t·c\d tl111t t,he 4. 1-in. gun mou n 
• 0 gun . 

Anti-Aircraft Guns. 

l I N 
. , tnted i11 the ReichsLng, lh11t existing g uns 

n •'ob . f the I tLV) ::; . 

ft-0111 Lhe 1 uary, 19 L4, the Sccrct,11,1-y O d use~l 115 nnti-nircraft guns, but tlmt fo r new sl11ps 

new older s Loek::; were being adapted an .He mentio ned pm-t.iculm-ly that the firm of 

Elu·l gun! s had hPc11 o r dered for that purpose. [ . All modern , e sels ure knmn1 to ha ve heen 

lllrc t hn l . ' I to tenc er. 
fitt l . < somt' t1mo ao-o been nllO\\ ec 

ec W1th · · 0 
• I · H · · I 11 I 

"'h nnt1-n,1rc1·Rft o-u us rfurrng t 1c w1 · t nclard .111t1-,urcnut gun, nae n t 1oug I n o 
L e g_ b d s tbe s n ' . . , ' 

ve,·ifi . crn. "'Un hns been ndopte a ti weapon used 1s the 22-pd,. 8. cm. gun. 
cn.t,on I o It thot ,c . 

His heen re 0 ei vcd it is thoug 1 

C.-.11·bre Guns. 
Sub- .. 

S 
. 

1 
t -1, of the 1-pr. sub-cali hrt' gun fo r us<' 

' u h-c r I f 11 r)]1g c e [l l ~ . · 'l'l · 
With the a ' ~re g uns a t·e i11 us t•. The o 0'\, Tn b]es captured d~rmg the ~rnr. i e gu~ is 

secu1· J . 4.1-111. L /45 nr(' cxtrncLed from Rnnbc_ . It is n 2O-cnlihrc 1.-.1:5-111. (3 .7-cm. ) nfle 
0 111 th · · 1 · e rmo-s. 1 • · · · I 33'> f , 

With 12 e par·ent o-un br m enns of t u c_ o rhres. ' l'liC' muzzlr ve oc1t., ,s ,· ~ . s ., 
groov . o ·' . t 1 ,n ::W en ' 

nn<l th0 . es of rifling· of uniform twrs 
We10-ht ·f 

i:--
0 the proj<'ctile 1 lb. 

Q I l\'JechaUiSfllS, 
· F. Gun nrcec 1 . 

' rh s. 1 
• 111 are to be found 111 the German 

. e f 11 . I 1ec i fl n1s . l 
N"tiv"' '[ 0 o,v111"' ty J f l( . \' <'(!ere brcec 1 11 J cnr.e nnd a<'<"Ol"dmglv represent t 1c 

. J• 'ho I t,,_ Jes o rupp , o Jocrica soqu , · 
vn1·1o . f escl' t · .J • chrono ,.., . 

us 1m . 1P tons 11rc nrrangeu Ill hnn1 rn. . - . -
Olci Q Proverncnt!'l I l I. t l1is tYJ10 of mcc I . I ·,s: (i ttPd to thC' .S.9 in. ( lo <'m. ) L/ .~o. 

.,~ . . p , <cveope<lll . .. w11c 1 ,. • 1- , · f·tl• 

.,. ,.) 111. ( 8 · Weclqf'.,.,,.. ·I . . ,
1

<1 . mechnn1sn1. l I 'l) cliffers onh· 111 c 1111c11::;1011s 01 le 

. -8 C . Hll'C: ! (£11,'1,.'/}I/ - Jl]S c~ cm ) ' ... ' . . 1· .J . t· 
vn,1•ious . rn. ) r...13O ( . , · ) d 4-pr. o · ) . (lat II nd not ev 11111 ro-pl'lsmn ,tc os 

fen· tl . cal,br·os . onti- 1'. n. g un . nn 4-pr. (5 cni. ,s . 

lp 0 the, ' o:x<'cpt th11,t, the wed<1C' for t,hr . 
1'ho l g t,n i-; " the rio-ht , ('onsists of t,hp hod,r, 

w I Wedo- . . I OjJCll::l tLl i:- f ts 
Pc g r pl 5e (se,. Pl . ,. 1 •J ) " •l11t 1 1 

. tiriJW and n cty fllTtlllgemr n . 

Ac/l.tc- , locl\°in . ntc .1. l◄ ,gs. l irnc - 'or striker. c•oc ong. . ~vol~·rd to thr l'l'!ll' un til 

furthe . ion o f rn gh scr <'w, hnnd lrver , extrnct '11 the hnnd Jornr ,s . ti . . mo tion the thrends 
l ll'lov' <'c flni , . T ti e hreec ' l tr Dun ng 11s .. 

~nthe locJ··nt110ntis [" ~~1-- 0 o pc~i .
1 

thcwedgl'P
0 

· iloc king thewcdge nnd g1vmg 

i t the fit's '1ng- sc1·c-w; ~1~uted b_y n (H"OJect10~1 on in the wedge slot, u1 he lockjng srrew, travelling 

along Lh / i tn~·t to Lh~1~~nguge from the t lu e_nds the cockillg b11.1~~ o~:i~ t. il s i1~ i:;; pi n, withdrnwing 

the s t1·ik II C'lrn r d 1)1 J i~h.t. A t Llw s11me t,1rnc l1'<'S th<• li1ttr '. n ti ' senr rlltt'rS thr <'or k 
n t er A. Hn p ti I . . C' re,n . ·t ion o11 ll . 

o ch o, lld c·o, Ill I<' co,· rnw: p1f'C . t·J the proJr< I l l·1·11cr sere\\· 1•1w110-ps 
. 1 Lh n p1· , , · • ~ · u ll I I 11 t w o<· ' i-. • ,.., ,... 

outs1dt, t i . P C'o ('j- · < ss111g I h l' mn111 s pring I sn fct ,· hn1H o . . !)tlll<'d m·t•r Lo tlw 
r· I le , \l llg · ,. I • t H' · · • jO'(' ,s no1\ 
1g l(, U11t·1 · S011.1• t·l f>l<'l"( '. S 111111lt111H•O IIR _\ ·1 10 ' l' he \\('( ::- . t ' )I' (ol· incr 1\0'1linc:t 

1 , . t . lPt· ' h . os'-l 1,. f ti ' ex r11<'L< ", t- ,.. . 

s 1<>t1.k101. 
1 s fui• t,l ( .,- t·P1 HlNi1w fir ing 1111 P ·

1 
t<ic-i) irc<'S O H. · 1 :,; Ot 1l' 1· i:, 1 . t I(' . . (•('I('( 

1 the- f . 1110 1·0inc.•nt is limitrd 1.\ t ,· rrlinclt-r 1" rJ · 
:?u-1 ' , <>n t f I 1·b<• l'lllP . . · -L, - 1;- fl<·<' of th<' \\·r dgP. 11 11c .. . 

Oi!,'CLAS.';l F'J F:o 
4.111/writ_, £. 0 /0-50 \ 
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8 GERMAN NAVY-PART IV.- ORDNANCE, ETC., JULY, 1917. 

To close the breech, the wedge is pushed into the slot until the outer complete thread on the 
locking screw takes against the gun. The hand lever is then revolved to the front u

11
til the s tud 

on the lever takes against a projection on the wedge plate. 

Firing gear:--To· th~ tri~ger sear is a ttached a plate with cam slot, through which passes 
the trigger. '.The latter 1s pivoted _above the plate, and the lower end is furnished w ith an 
ey_e for the firmg lanyard. On pulling the lanyard _to the r ear , the trigger is revolved and the 
tngger plate and sear moved outwards, thereby firmg the gun . To make the f 

1 . · gun sn c w 1en loaded the safety lever 1s revolved and the safety bolt t akes against the outs·d 

1
. 

1 

. ki 
· Th 5 g · (15 ) d 4 1 · ( o ) 1 e o t 1 e sear, loc ng 1t. e . m . cm. an . m. 1 .5 cm. guns are provided .,,,·th ·fu. h 

· h f · " 1 'JPO' gea r on the left as well as on t e n g t, the ormer berng cross-connected with the latt , ·
0 

• 

Flat wedge breech mechanism, with "terminal pin'' coclcing arrangement:- ei · 
This type, which is only to be found in the 4.1 in . (10.5 cm.) L/40 mount -cl. . . 

the "Gazelle" class, opens to the right, the striker being cocked by th fi e rn the ships of 
locking screw. The parts of the mechanism are shown on Plate 

4 
Fig: / st. movement of the 

of the flat type, is of steel and hns guides whieh tmvel in g,uoves i~ th "· , td 2- The wedge, 
face is fitted with a removable steel plate, and has two grooves with she ~~e ge slot. TI1e front 
The striker has on the right front portion a shoulder and notch for thou _ers fo r the extractor. 
an upward projecting cocking arm. The trigger rod, with spring I' .1 tri~ei· rod, an d in rear 
of the striker, and to its outer en d is screwed the plate, with ca~ ~es trizontally to the right 
right extremity of the locking screw, which in other respect, s ot or the trigger ~t the 

· k. 1 f b · · " resembles th · ~ type, is the coc mg p ane, ormed y cuttmg away a semi-cylindri l at. for the earlier 
men ts a~e similar to t~ose already described. ca Part. The safety arrange-

Action of mech an1sm:-To open the breech the locking s . , . 

the rear, on completion of which the ~edge is unlocked. Durin;1;~v : rotated through 

180

0 t o 
the cocking plane on the screw, bearmg against the cocking ar fe rst Part of th t 

d h t 
· d l · • 111 o the t -

1 
e movemen , to the rear , an t e rigger ro , eav1r g its notch enoages 

1
·n f s r1 ter foi 

• ' 
0 

· ron t f ' ·ces th 1 , tter the striker a t full coc~. S1D1ultaneously the safety band enga O. the should . · e _t • • 

prevo11 ts it from movrng outwards . The wedge is then Pull yes outside the t . ex' retamrn g 
em pty cylin der. To ~lose the breech tho above operations ae: over to the rio-rigge~· p l~t e and 
fired until the wedge 1s locked, as the safety band does not de. reversed. 'l'heht, 0Jectrng the 
until th is has taken place, and als? becanae the coking plane h isengage frolll ~ gun_ cannot be 
and consequently prevent,; t he strrker from going right forw ·das llot reached ~ e trigger plate 

Firing mechanism:- The ~ring mech~nism is generan / :. · . its front position 
earlier type, except that the tn gger plate 1s connected to the ~ 1Ia1• to that 
is led to the left side to enable No. 1 to fire. trigger rod described for the 

Gylind1·0-prismatic wedge. mechanism, with t1·aversing ha,·1' . · 1'he firin()' lanvftrd h · · fi d h 8 ut - o • This mec an1sm 1s tte tot e following guns •, '. 
· (24 ) L /4.0 (" Ji7 · ' -Viz. ·-9 .4-111. c_m. laise1·" and" lVittelsb ,, 

" Fu?'St Bismarck"). ach classes - ,, p . 
8 .2-in . (21 cm.) L/40 (" He1'tha '' class). ' 7''1:n,z Heinrich,, and 
5.9-in . (15 cm.) L/40 (" Kaiser," " Wi ttel b h,, ' 

r . . h" d" r,,.. B · s ac a d B.einric an 1.
1urst ismarclc'') . ' 11 ,, 'fl . 

· j' d' l 'b '"1- ertha ,, ]Jfechanism or me wm ca ire guns:- 1.ue Wedge ( " cla . 
to the right , and its en try an_d withdra~ al are effected ~e Plate 4, li'i sses; "P1,inz 
I r through 270°. The entire mechanism with tbe Y the co:n.ti" gs_ 3, 4 

5 eve . M . ' except· ...._,llou , , a11d 
6

) f h r dened bronze, 1s of Rteel. ent10n is inade of th ion of th s l:b.ot· opens 
o a '"1.. d . . ose p e tra lon of th 

1 
d f the earlier patternR. 1..ue we ge 1s supportecl . arts 

0
"} "'ers

1
·b. e 1an 

rom · . · 0 11 rol] . , y , h· g ll. . . rf"ce of the wedge. On the ngh t of the striker recess . : 1'8 Plarecl . \7 lch c1· U.t, Which 1s 
su .... f l . l . . is P1"' . ll1 lff e1· . . the front left armo w1rn1tern11nates ina cockin t Otedth teces . essentially 
piece, . . h k . g oe Whil e do b ses 

1 
h l . g pin engagrng m t e coc ·mg groove on the t ra= . , e tL ll le b n t e under 

cocun . . . I h ' ' versing l ' lC l'o 'l'au. h d . 1·ne with it 1s the trigger roe' w ich goneraUy . s 'laft. l al' al'1n c ed cock1·ng 
an m i . h . i esettibI 11 ..._, ca • 

echanism, except tha~ 1t a~ a :vert1ca! safety ar:tti Whi h es that r rea1• of tl rl'1es a 'Vertical 
:.versing shaft, ,~nden~g firmg ,mposs.ble unless the,.; ''~•el, o o, tli, 4 >e_eocking pieee 

·t· n the safety 11,rm 1s opposite the cu t -away Portio dge 1s h -., lt the., ·f•l,111 . (lo 
5 

) 
pos1 10 . 11 of th l"• Opel'J .,a et . • cm. 
move to the right. e bn,11d, / locke/ _ba11ct of the 

11
d the t;. 111 the la tter 

lggel' rod can 

f, 

, .. 

AV AL OR.DN ANCE. . . . . 
N I ou<l prOJt'CtS slight1~ 't · f tbP WN ge, " . 

9 

the upper pnt . o_ ·n the trn,-ersmg nut 
. . . . it recess on . . t h winch engages i I l ,. •r 'L'lw tra,-<'r:.;ing s lwlt ltrs rn I f vcrv high p1 c ' lnr end pin for the ham e e, 

·nho,·l' it. Lt has ,:1 t hrec•fol<l thrrfnrth: shnft arc: Th~ rec~al 1~;~ bnnd, shn.f t. locking piece, and 
'l'I· ~rts o . ·oovo st11 o "' securrd to t 1i,. gu 11. • H' IH 

1 
d cockmg gi ·· t. 

· '. I •· fr t,· 
1
nn · ' cl H,]so p reYen s cy lmdrical lwanng (·ol nr. ,::it · 

1 
fr to tlw wpdgP, an ' · I. I · · · f the s rn cy rnc r1c·a.l t•11d p111. . t li" mot1nn ° 

I 

I ·an

1

e 
r I . ·1111ts \ . . 1 I which HlS t H' " r!w saf('t\· h1t1H t 1 an:, . .J f ti stl'1krng Jnnc · h .. b • 

, . . I . c•xpln1nr.u. d rface o ie . I , t ·1 v0rsing nu t , t e, e ~ ))1·c•m11turp tirmo· 11:-: afrrnc~ · . . ·,ciinr su . I ,ifncr ot tH 
11 

• 
:-- J inur1 JI . inclmoc st 

011 dosing th(• hn•N·h. t I f' i1'1nst thr outCJ \rre slot. d ·•·s side faces 
. I . . t· ]<ps :w1 . t he wee~ f h ·haft an Ji,; 

[Ht,c 1 as t lH• lock111g p H'Ct' , .fl ·1 " .,.dge Jll to f h - diamctr r o t e " ' f tl ,,ed()'e slot. ]
. · • · f t 1e wcc . 0 t e . • 

1
rn1

1
t o ie <-

nn1 trng I lw spN·d of entry o d fl quartc1 d . c"SS in the uppe1 l ,cl on closino· 
. . . , [s roun . I n.J)O 1r ' ' f , t hdrnwa , nr ~ 'l'lw lock11w lll<'C(' l':'1:ltllC ·· . , · ,ilarly s 1 • -ement o " 1 h . ,.., . . JI\ R Sill . {Jl'St )110\ 

!Wp ft sltght p it 1·h: 1t cngng?s the wedge its , . . ,,·essed to taJcc the 0 
' j ' O' \'(-1S • ·h•1 1t IS !CC . .f 

n opcnmg: t lw hrPPC' 1 i t ,.. , · d the trnvel'l:nng " ·· . . , t'lr eads on the sluw.t 
lo + · · • · · bno '['l , t rnYe1,:i ,ig 1 , b · c \S It, lll pos1t10n. . f tl O striking 

1 
. closed. H t he block on fi.rmg emg 

In, nwdin teh· to t il t' ]ef t o '1 1 the breec l ils d all pressure onh h aft into the nu t is I . . t " ' 1e1 .. t . c ose ' d f t e s 
0
wer ]lart o f t ht• t rnv ('J'Sltlg nu ·I breec 1 is ing threa 8 0 l . ·bcn t , e I trn.vers . are c ise1w8{?:od from tho nut w t ·v of t ,e . haft 

t, 1- I 
O 

• The eu 1· , versrng s · • h 
a \en )y t he locking p1ce('. t he r ight. rface for the ~ra a es in a r ecess m t e gun. 

off ected by the s t riking t hread o1_1 bt benring s~1 . catch which ~ngd _g 1<> aeO'd by being dra\vn 
'I'h , l ng , tn1 u1llg t h is ,se1 "'b "' f h ' ,d()'e e Weclo·e J)b te form s t ,e , Jrin•1-1·e t l ' lever c11, c . I • inovemen t o t e ~ «: . o . 
'I'l o d ·thn, t;J e ch 1c t'lfurt1e1 h 1 !·no· le hand lever i s h tte WI the brce , I c renr un ,1 f the movement t e o~ ~ "' 
\ • 'To open d to t 1 f:i ·t part o 'I'h tnkin()' .i-1.c t1on of mt>chnnism :- revolve :nO' the u s cl in tbe slot. e 

8 0 to the right. Tlw haml l rvcr is thr1~ractor. D(i~:Sons tJw we ge sinO' the traversing threads 
is eheeked h_,, the toe pioces of tho ~\be guH nn'f..,, of the ""!• ,;';';,,otion of the shaft is '.'°,;; 
Pieec lenve, t h,, ; ,wJ;nod rnc,•ss " . cJir>ed sut . t ho nut . r f the high pitcJ, of t he_th rn I 
thread th<'ll tak es agains t. t he outerd1!n1g t,hrcnds _in consequence otJ ·, wedge, taking agamst t ir 
on th I ~ pon I 1d in d " on H • 

e s 1aft to enter the corrrs ,,edO'e, a1 :J shoul p1s th 
1nu · ' t ho 'y · "' 'J 1e . · , •oove on , e 
the nrcnt,,rl _h.v the safcLy band LO the right-- tinder·. . • ;,. , ,·nvelling m '.''.,'/:,. thr• mnin-
to l~ttm· is t raversed f!Utcl<l_,v to ·t e en1ptY c~ the cock1n,, pt riker a.nd comp~es th"' m ovemen t 

e-pieces I . ' Ject t 1
, ,J l ve1, • the s . . Dunng e . 

0 on t 10 ('Xtr a c t,01 ' e h hnno e . hdJaw1ng the stnke1. ·m rPndermg 
·l n th0 ffrst movem ent of t e . by wit, boulder on : O'Cr rod ::;afoty a,L ' 

s laf t • , l . · . t he1 e · . t he s f the tu g,, 
spr; n ' e, o. vos th~ coekrng p,ece '•n ed .,,th e on tside o . of the lover· to th~ 
of '1 g nnt,! t he Ln gger rod has ' " 0 g .,,;0 st- ih I The rota t<on per sudnee of 
fil ,· ie_ shaft the Raf~tv hond tnkf's ng . , reversec · L·'na 110'n,iust ~he u~. d ,.

0 
the lef t 

1111g Ill\ . • . s n.1e .. tao "' 0 . is caru e " 
, Possible. )ern.t10° kina piece 

I 
cocking pin d and disengage 

fr 1? closo the brePcl1 the n.bo,~e oJ of the lofc th~"1ever_ p e to travel forwar 0

nt is li · 1 . . . piece t o . JJ1ece L/ 
0 

the,. d rnlt0c b,· t lw s tnkrng ...,.e1110Ll 
O
cJong . ( l0.5 1·111. ) 4 

Ve o•, I • . f' l wo• I e c . ·I 4.) -111 . lh . ec s ot. Dunno· t he ·,na I of t i I nt in t HI 
J 1 ts gt · 

0 
I •n n c 1 . • to t-1 • l· , 

fro~ th oove, causi1w t be ]of t )J · , si1u1ltH •l111ni:,;m fo r t iese 
.., e ' t ·1 o . , f t; . The me(, . - ) 

h · . s 1'1 ;;:er. c1,11n1sn 40 i1uns:- the 5 9-in (l o cm .. 
-l'll'lng . , , f·': 10· 1ne ) LI' • h t for · I Pl t 

lllecha . .tn0chan1s m :--- [ he II n ::, . (i l cm• ·1 frolll t it t shown on tie ~ e, 
ll1sn1. .1 8 i . 11,11 Jl dotn.1 s . g·-catch no . (?.4 cm.) rnqn rres Me h . ) anu · . fJlnn spnn g 4 -111. ~ g

un s ( c a,,ii."11n to1· n A-i 11. (24 cm,. . ' 011Jv 111 d with a . 
11 

for the · 
• 

8

e Pl · d'fI rs J ftte • I 11151 Tl · , 
l'be ha,,~ l ''• 5, F igs . 1 ,urd 2 ) 

1 
\ bei«g ''fhe mee " d. ,,v h•nd gw. "'. 

hbt '•• •~•r is douhle, the lro«t all ]"ig - J. . . to the or ' "'•;or rod. '!'he l•_tter_ 
l¼ turt1: n.1~hng that shown on Pfo.te 7'. dose- , in ridditd1~-~'. bdoW tho t1~::r s when the st~·d~01 13 ho the band lev e rs to open °1

. l r eleas~ t]1e ,,,e " 1, JJlftgnet ovcs to the ng ti, 
ot o- I tnc11 11 f t uc ture m , tl rod (:ollsis t s f 6l1ns ar0 fitted ·with P ec. recess J iture o ·t tho arroa_ . t hen n,111rns ll' 

~las a ~olol• an, clectl'o-mag net pla.ccc~ JJ11111 the nrfl'lt'.ric oirc_,u _ r rod spring ls · a,1• ., ()' · · t 1011 0 eleC 1-1·10-g:r in t l «e,ttln fl t, whic h ft l)rOJ <'C . . th e 'l'ho · "' t l • 
1
e cocI- d ' 1 uug 

n. "lllg- \ v · ·h :'-
0 

Pos i tion . On C'Ul11~ ~ . tlie guJJ• 
at ] It It tl · t finn° 1

c a,1,l'\1 _ le tr1o·o·er rod 11nc "' 
a t urp t or:i ·t·o 11 0 Lli eil' Ol'ig inn.l pos1 1 · 
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Flat wedge mechanism with trave1·sing shaft:-This m echanism is fitted to the following 
calibres, viz. :-

11-in. (28 cm.) L/40 (" Braunschweig" and " Deutschland" classes). 
8.2-in. (21 cm.) L/40 (" Friedrich Oarl" and la ter armoured cruisers) . 
6.7-in. (17 cm.) L/40 (" Braunschweig" and " Deutschland" classes) . 
5.9-in. (15 cm.) L /40 (" Friedrich Oarl ") . 
4.1-rn. (10.5 cm.) L/40 (in small cruisers) . 
3 .5-in. 15-pdr. (8.8 cm.) L /35 (anti-T. B. gun in the later battleships). 

The 5.9-in . (15-cm.) and heavier calibre guns are fitted with electrical release. 
The 4.1-in. (10.5 cm.) was also fitted, but electrical r elease is not now used for thi li 
Mechanism f_or medi'!1'm a:7"1 light calibre ~uns:-The mech ~nism (see Plate 

6
) s e:a _bre. 

r esembles the cylindro-pnsmat1c wedge mech arusm already descnbed. g eially 
To open and close the breech the han d lever is rotated through 3.00°. 
The principal par ts of the mechanism are :- Traversing shaft with lever and c th· ... . 

with removable faing pin and spring· sear with closing cap and trigger rod · el : ~ ' striker 
gear; and safety bolt with milled he:d and safety spring. ' ec rical release 

Cocking, trigger, .and safety an angements :-'rhe s triker recess in the Wed . 
rear by a cap , _having a forward projecting eye_ for t~e sear. Th~ front arm. ol!his closed in 
cock notch, which, under the pressure of the mam-sprmg engages with a stud on th e sear has a 
of the striker. The lower arm of the sear forms the safety arm which, when the ~ ~derneath 
is opposite a slot in the gun, and, therefore, able to rota te to th e rear. The te ge is locked 
attachmen t to the sear, and at its outer extremity canies the trigger. rigger rod is a~ 

Immediately above and parallel to the trigger rod is the safety bolt, whi h 
the milled head an d spring, is secured in the wedge by a b ayonet joint. e ' together with 

On the righ t of the wedge for medium calibr e guns , in a longitudinal rec . 
magnetic trigger, which engages with a lug on the lower par t of the trigger e~, lies the electro-

. The tr aversing s~aft ~onsists of_ the hand lever with catch, ~he bearing co~~a · . 
inclined groove, lockmg p10ce, cock ing plane, groove for s top pm, and cylind .· rs, striking ha d 

The cylindrical bearing colla~-s t ake i1:1t? corr espond~g grooves on th; lc~l end Pin. n ' 
wedge. To the lef t of the collars 1s the s tnking b and, which, on opening th right side of th 
the motion of the sh af t t o the wedge. _ e breech, tr a . e 

On the left of the locking piece the traversing threads on the shaft a . nstnits 
cocking plane is c~t , while fUTther to th e left is t h e cylindrical groove ri; lllterrupted and 
secures th e traversmg ~haft to the wedge. . . the stop Pin ~he , 

Action of mecharus m:-To open the breech the h and lever is rev 
1 

' Which 
During the fast part of the movement, before the locking piece has di~eVed counter-clo . 
in the gun, t he cocking plan e on the shaf t presses th e s triker cockin ngaged froll:I . ckwise. 
pressing th e mainspring. As soon as the str ik er is fully cocked, the s g arll:I to the its recess 
spring engages with the stu~ ~n the ~triker . '!'he cock in ~ mov-emen~a: actuated b rear, co~
wedge is fully unlocked. It 1s impossible to r elease the s triker before thlS COtnplete/ the :main
position, as d uring the movemen t of the woclge the safety arm of th e Wedge is . before the 
face of the wedge slot and preven ts the latter from being rotated. A.; sear slides ~ the locked 
lies in the fact th at tho striker cannot go right forward until t he sh f U~'t~er safet a ong the rear 
as the slot in the shaft is opposite the cocking arm only in this po _at· tis in the l -y 

1
~rr ange:ment 

· 11 k fu · b si 10n °c-11. d When the gun 1s at fu coc , m g can e prevented by the f · e Position 
by drawing the safety bolt outwards as far as possible, and the sa et~ bolt . 1' . ' 
the word "Sicher" can be read. I n_ this posit ion the solid part n ft_ urlling it t his is effect d 

h · l ki · t O the O th e the cut-away part of t e ~ngge1:! oc .-_ng I • safety b e rear until 
Firing mechamsm:-The tuggei 1s a t tached to the outer end olt t akes . 

· d h .fu·· l ·d · (N B I h of th . in to lower end IS attache t e . mg anya~ . . _.- _ n _t e case of the e _trigger . 
(l 7 cm.) electrical release JS also p_rovJded, and Is smular to that d ~:9-tn (l s 1od, and t o . 

) The action of the mecharusm can be seen from the Plate esc11bed b 
1 

Ctn..) and ~ts 
guns. h d di . e owf 6 7-m It is believed that all eavy an me um guns are fitted . or the h. · 

'k With el eavy percussion stn er. ectrical 
tele 

¾ e for the 
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) 
• ;i above ·- T he mech anism (see Plate 7, . . S '>- i.n . (21 cm. lL1w• . . . T 

..llechan,isn,. for heav11 calibre guns ·" . alibre o-w1s except m small details . o op~n 
F . · . f the medmlll c O 

' • l th h 53- o this 1gs . 1 n.nd 2) r<' sC'mbles th nt ~r n 1 140 the band lever 1s turner_ · m ug . 1 , 

and close th e l)r C'ech of the 11-111. (28 CI .) i 11 the auns ar e fitted with electn cal release. 
· I t )erforro. .'ill O 

• h h · · f t h oper ation requ irin cr a.bout 3.7 sec~ocs ~I- . recess in the wedge pnrnllel ? It t e ~x is _o e 
The 0l0ctro-mag nc~, is plnced ]10~·1zontn ly I~h: rear encl of wh!ch _bea~-s a.gamst a pr~Je_ct10n oln 
bore ' l'l ' . t . . fi t t ecl w1tb a bo t, . the electnc mrcuit , the armatm e and bo t . 1c au na u1 e JS O 1 

completmg . 
th e u 11d enwa th of the trigger r?d. 

1 
1 
t: o-cr rod and firwg the gun. 

. . t no- t 1e ,I 1gb , 
lllon , Lo t h e rea r , th crcb.Y roUt. '1 0 

Seini-Automatic Guns. ) L/J5 a,re fitted with a semi-automat_ic ver t ical 
, - I ., s-in. (8.S cm. bl' th H otchlciss mecb arusm . The 

1 h e 2-in . (5 .2 c·111. ) L/5o nn< ,) . tly somewhat resem ut c tomatically closed bv a spir al 
Wedge bn' eeh ml'chanis m. appar~~ by the extractor , an is afu. ·d i re-cockin-;,•leYer is 
Wee! · pos1t10n b e •trnctor 01wm · · 0 · . ge is re tained in the open . c•is·e forcing t e " 
s pring on thC' fl n 11 (r (' of thr cnr t,J'lclge ' 

. :-, 

prov id ed. 

Auto • 1. , 1_·11 • (10.5 cm.) L /50 now under 
inatic Guns ( ' 8 cm ) n 1H -:r. i . ·1 . 1 K 

· - · ?.·) j)dr. :,. · ' . (l 2 cm ) are being fittec w 1t 1 rupp ' l'l· . I ·3 ') - Ill. ,,_ f 4 "'-111 . 1· d ic 2-111. (5.2 <' Il l. ) nm , ., cl iew t,ype o . , . f the mech anism as npp 10 t o 
con ' t . . . b l' evo a i • 1 Pl)earance o 'fh s ruct ion a nd ,ilso it 1s r 1 ' _ the o-encrn a . f ,J. l -in (10.5 cm .) gun. e 
a utomittic m'echnnis m , Plnte S shop"1':,t 9 the 1urchan1sD1 ?r it(S 8 cm.) applies equall_ y to all 
a 3 "' . , . id it e . 11 t the 3 5-lll. . . . ' il 
f · -<1-1J1, (8.8 c m. ) L j:~5 gun , 111 . principn Y O t, . • cerl,ttin unimportan t deta s . 
ollo .· . . · b •cferrino- ) exceJJ 111 · • l · t l · d e . \\ 111g d cs(' l'J J>tton , thoug 1 _ -0 (12 c!11- , · t. tion 1s of the 1on zon ii. we g 

cn,hh . l -! /-Jn. . •ind cons I uc ' . f · ] t ' res Uj) to •1 1H I indud tn('I' or ·. • )le design ' . ~c•i·o11 firino- rrear 1s o t 10 au 0 -
. , ' 

0 
• • s1!111 . The po1 cu"'" o o . . 

l'h e bnwch mech a nism , of '~1.) _ 1 B. :M. Jevci · . fu· ccond tr ial of t he prnner can be 
t.)' I) , 1 •1 r,011 tiw f miss ea s . fi: 'f c., opera ted h,· 11 w aus of 11 10 1 , . · 11 c:nse o a b' c1·1usted for nut01rrn,t1e ung I so 
IYln,t ic , i . . . so tl11it t 'fl ' o-car can e n, . 
J . C0<·,, 1ng and rclea::w ty pe,, . . o- lever. , e o . . . • 

na:.le hy s impl y opernt. i111r the hrtllo . J b olds five or s ix rnrt,r1dg~s, ii si:x:th 
rl l'S I red . · ' . t he cradle, n,n . . to the marrazi no 1s us ually 

' l'h . t tachcd t,o l of a iu111urnt10n b o f the m•to-azine e n1.n o·a;,,i1w 01· hopper LS it 'fbe supp y . mall tra,y on t e top o . ' o ' ' 
or se,·cnth l~ I b ,- (T in th<:' guu. b car tridges on a s . These duties can both be per-
etf o lllH c1 !lo l ces t e b na11azt11e. b 

ee t ed b f l m p a · to t e r 0 ' • · • close to t e O'Ul1 . h. Y two m en one o. w 1o • cLine 1n · f .111 roun1t1011 1s O . . 

\i~ ile th e .othPr o·uid cs t;lrnnt down ao in rea,cly supply of~ tt: cl on the exterior of the i~~lgazm~ is 
0 n11e 1 1 ° · I cl tbiit a . cl lever 1 by J1a,nd I 1e act10n 

, c 1:Y o n e num b er provtc e . ll a hitll . . r ted in the gun · . · . , 
1 

b 
Pllt ro op erate t h e gu n iwtomit.tic; J' cartridge :,s, t s: s follows .. Th~ wedge_ Iso-ope\ ~::\ot o~ 

f to . ' l\fagu;,, i no fi' in ' , ' ,ind th e 1~ is then bi1e Y. ed iu it cylrndn cal c~srno outl b. h 
o the b h ' I a.11az1ue I contiuu ter recoil opens rn ieec ' . r eec mech n,nism a nc m o . I ver anl . l during coun - t ·t t cl 
spring d . B :M o ' . . 11 one · : 1)0' n,rrano-emen s1 ua e 
the c1·ad~e-Vtce1'cl (~ llllec~ed _to th_e pr~ssed c[u1:i11g _re:rs~ actuated by ila s1; ~1.c"' I~tao-azine spring is r e-

. · u s s 1Jrin (T is com ,,1no JS • ..J ·w· o- reoo · 0 h 
eJect in,, th ' ? . The nH1ga,, ,cssed utU o . • The latter at t El comn:rnnce-
on th, a c em p ty cylmd01. it..ll d coJ11PI . ft r 111nme1. . : clcr iu the magazme to 
leasec{' ~ower lef_t s ide of the c~·~d;::1:r, a,nd act~L; i~~~1g the lowes~c ca1 t 1~e°; urther movement of 
:ment r'~ t h e eJect ed l~mpt y C}l 

1
. 0. tni)' con 

1
. e with the boi "o· tly the t ray commen ces 

swin o it s s t r o k<:' causes the loa_c JJl_o CY it in to 111 ' thout shock. J1'0C ini;w in the marruzinc, 
g over t th . h l b nnCYU1o bcr ,,,1 t ·ido-es r o11.1a o o 

~he r am . , _o , c ng t, t 1 t~s . "'t,he cbn111 }ow the c~-r 1 "'v-hilst the loading trny returns 
lts l'rl Iner inser ts t h e ca r t n dgr 

10 
• eno-ngc bel utoimi t1cally ' h t .

0 
s uppor t irw lovers are 

o-vei:ne t . . lover:, t> 1 sec fl, . t' n t e \\ . !::> 
an d re t . n to the n gh t , two . ',ch is c o tbis pos1 _10 ' •l' occurring on the com-
to it . a_1n them in pu~ition. Th o b1 olo tter r encheS ' A sligh t sholc , , i is in t,lw ,, Ht'ftd v" 
\\r tl s llltt iaJ pos it ion Directly the £t • ' to tbe tnt,) · tlayer that t i c gut · · 1 

l clr a w · : falls 10 the gut · 
Pletion n , and a noth er eartn dge . l'icn,tes t,o . ,, ·event:, tb r disc·har~c· of 

of t l l · ts tn t · Fire pt · I Posit i 1
<' oadrng movt1rncn ' .. ~,foo-nz1nc . ' . l ca.n h owever be hro< , 

on . , I ·i ll()' "' This rounc . t 
A . ·b ich c Ul ""· onipty. I at th1' sam<' t 1m<' ar u-

1 
8Pec1r ' · · i· t t"d ,, · ' · 1e 1s · <1e111· tint t 1e l a , t w. co 11tr1 n 111 <w 1~ 1 · ·e ' O'J.ll(t fi7'11 . the fj n ng n , · ·r s <.:art .. I . h l tho O I nefll I • • 

r des i . . . 11c ge 1u ·th<' o-un w ei pJacec t he mac,a:e1me 1s put to 
. l ed b . n . l ut,to!l I lever on o I 1 th titing t l ' . Y pr e:,smg n relcns 111g 1 . ,, tho bane . lwin" nctuatN )." · e 

l e frn l ]TtrO it'- lrom o . l 1· If . . . ng ever. .< .,ziue . . ' ·i·nn"e1ne1 ~ F To 1wrm1t one mg a ,, i t ts . l ., !'Y1.flD'"' no- a1 "' 1· ·y Q. . . 
Or e[· . not dc~nred to <'111P t>)' . "'t«ro s pfl o f JI ore 111a1. . l ·l ·rh is nl$1' thr ('!l8l' Ill 

Ina1-y F' . t hr. "' h t o ,1 l a1sec w 11 1·ee:oil I ire," th us preven t nig ' tJ1 is t 11 . 
11
,ust )P r ' 

'' Pr o t r ·t ·n th i::; case th e uct ion of t,ho gfttlll' n1aj:!;t17,Iil<-', 
-e ion , . l h t p o 

P a tP. h ing<-'d t o t, e ·0 

I 
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12 GERMAN NAVY- PART IV.- ORDNANCE, ETC., ,JULY, 1917. 
loading for the first round of " Magazine Fire.·' The magazine remains filled, so that by • 

1 turning the lever this nature of fire can at once be reverted t o if desired. stm
P Y 

In the case of the occurrence of a missfue due to a defective primer, the breech is by hand, and the cartridge replaced by a fresh one, after which " Magazine Fite,, opened 
d can be resume . 

A hand-worked safety arrangement prevents the involuntary opening of the br h firing. A locking bolt prevents the spontaneous opening of the breech on recoil. eec on 
Both mainspring and striker can, if necessary, bo replaced with the breech closed 
A rate of fire of more than 40 aimed rounds per minute is stated to have been· b . with 3.5-in. (8.8 cm. ) L/35 at Krupp's prnof ranges, without undue fatigue to the gun'so tained 

crew. 
Gun Circuits. 

Dynamo firing is employed int.he " Moltke," and probably in the "Nassau" and l t , . • a e1 ships. 
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table~, nnd should therefore 
11 . srf t.lie tahlr of nmmuni-

Ballistic~. 

Henlllrks. 

Ft.-
f. s. Tons Ins. 

r.?, i80(?) ............... . 
L__ _____ _ 

r·::~ ,,:.~ : . ·~~~i:~; 
2,313 ln.fi30 2R9 

2,700 

J n ' ' Na.~~au" 
('lus..-:: and 
"Von der 
Ta m1. 1• 

Tn ·' N o/Ike'' 
and 1·8c11,J 
lilL" 

----- __ , ____ _ 
2.2r,1 rn. NlO 21'.9 

2, i39 ,~i-~O-_ 31.1_
1 
____ _ 

2,S26 : .. ....... . ...... ' 

1 . . .......... fn ··Blucher " 
········ · · ·· only. 

2,726 i. 365 24. 

2,231 3,03R 15.4 

2, li2-I -1, 207 19. 7 

.. . . ······ · · · ···· ··· ... . 

.. .. ·· ···· ·· ···· ···· .... 

2,001 I. 05,i 

2. 2!lll ,,:ioo 

I 
. . . · · · · ···· 

.. .. .. .. , .... .. .. ..... . .. 

-;,;1 .. .. .... I.Oi 

2, tr. I .. ............ .. 

, __ _ 
Fl.

'l'on~ 
I , ltiS ti2 

12-1 

l,).(IO 

Jn ·' Na,t,.,au; · 
&e . 

Jn ''Drtslau" 
class. 

\11tomntic 
. B. :'J . 
Latest ~-- li. 

D.'s and Sub
m"rines. 

Now 'I'. B. D. 
and subma
rines gnn. 

scmi-nntomnt~ 
ir µ 1111. 

'I'. n. and older 
•r. n. n. 111111. 
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GUN' l\'IO UN'l'INGS. 

General Notes. 

Types Employed. 

All mountings introduced since 1895 lmYc been of th e cmdle type. These 1110 
. 

dii-ided into ~hree classes'. viz.'. Dre~cheibenlnJetten or barbe~te mountings, 1'ur~~tngs nre 

turret mountmgs, and Mittelp1votlp1v-afcttcn or C. P. mountings. Barbette ino _otten or 

turret mountin,,,o-s for heavy calibre guns wer e formerly fitted with hyd1·aulic cont ~ tings anc] 

the 11- in . (28 cm.) barbetie mountings of ih e " Bmunsclnveig" and " Deutsclil 
10 

i,,but \,ith 

electric~! contr~l has been intr och~ced fo~· lwavy c~libre gi.m s . Tmret a~d bnrbet~:G cla~ses, 

for m e_dium calibre_ guns ar e_ provided with electncnl control for tlw t raming gear. ll1ountu1g8 

mountings for medmm and ligh t Q. F . guns a rc of t he usual type. The C. P . 

Until compnrat.ivcly recently nll mount ings were as for ns possible ins talled . 

the guns being fired at angles o( elevation u p Lo 30° . so ns to Penn i t 

. T he lates t infor mation , r ~ceived from an au thcn_tic sour ~e, is ~o the effect . 

12-m ch turrets of the latest ships the maximum cleYn.t10n obtainable JS only ab that u1 th e 

m aximum depression of about 8°, and in the 5.9-in. batterie.'- of these ships 
0
~: 15°, With a 

elevation is 20° wi th a maximum depress ion o f ab ou t 40° . 
0 rnaXirnum 

All modern tunct and b arbette mountiugs revolve on h all races. T he b 

(21 cm.) mountings and a.hove are 3.9-in . (10 cm.) in di ameicr. No case of tb ;uis for 8.2-in 

of these balls h~ ever b een r eported. In the snuiller calibre mow1tingi; t ho dia~ 
8 

racture of an· 

vn.ries with the calibre. 
10

tei· of the bal 

W illiams-J anney Universal Speed Gear. 

In May l908 it was repor ted that tho p reliminary test.-; of this ,tppura.t.us 

ha,cn dockyard had been so satisfac tor y thnt Messrs . Krupp had received • i\t thc Wilheln: . 

the gear in the turret of a ship at Kiel. It was expected that t ho result of th insti~ctions to t 
the adoption of the apparatus in nil n ew ships, hut this at prnsPnt lacks conte tr~nJs Would /t, 

. 
rrnat1on. )e 

Improvement of Training Gear of Turrets. 

A considerable sum of money was being spen t in 191 :3 on the i mprovern 

gear of hcu.v.17 guns in hoth Pxis ting and new ships . ent of the ti· .. 
an u11g 

I mprovement of Loading Gear. 

A fast instalment of 24,500Z. out of a total of ll '.Z,500l., was YOted . 

1914--15, for the replacement of handworked loading gear of heavy guns b;~ the estitn 
Ydro.uJ.ic ates for 

Triple Turrets . 
Pow•er . 

Exhaus tive triab with iriple LmTel.ti, wh ich were u1u;at is fuctory, a re b li 

place at Essen dw-ing 1912. It h ns been repor ted th at further lr inls too~ cved t,0 hav 

Triple turrpts hav-e not he<>n adopted. Place car} .8 taken 
y 1111 914_ 

Holes in the Rear Armour of Turrets. 

These holes an• UHed for Lwo purposes : (i) fo r the ejeetion of enipt:y . 

the J)J'OJ·ertion of t he s taff of the hand ra111nwr. In ::-hips haYincr ch ai Cttt'Lt·tdge c 

l · f (I · " 
11 ra111 ases (' ·) 

the rear 1u·mour an' rlos<'d >) mrans o aps. tl:le1-s th , ll for 
e holes in 

15-in. (38.1 cm.) 'furrets. 

Hi-in. Barbette Mounting (38.1 cm. Drehscheibenlafette). 

··Haden.·· 

'J1w "Ull-hou,.,r of tlwsf' turret:.: ,1ppt•a1-s t_o b<' very large. Londin,, is 

. i:-
1 

• • ·rnts 11 ifpp11rt11r<' from prM·1m1s t,vpes of mount in"' " at any a 

t io11 . wh1<· l , r p1 <'S 
'f-, • • llgle of 

elev-a-
"' 
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In the working chamber, projectiles and cartridges are transported from the t runk hoists 
to the loading hoists by means of endless belt transporters, ns shown on Plates 10A and 10B. 

The hoists to the guns are electric. 
Projectile hoists deliver between the guns and the projectiles nre pushed by hand onto a 

l oading tray working on arms, which, by means of a lever, can be lowered against a retmnin(J' 
spring into line with the breech. They are then rammed home by chain rammer. 0 

Cartridges are delivered on the outside of the guns. H ere they roll out into an inclined 
trough, along which they are pushed towards the breech by hand. They are then rolled into 
the loading tray. The front charge is pushed into the breech by h and, and the main charge is rammed home by the rammer. 

An overhead rail in the gun-house enables projectiles to be supplied to both f . guns rom either hoist. . 
Projectiles and car tridges can be whipped up from the working chamber to th h by h and. e gun- ouse 

Rrody Supply of Ammunition. 
A ready supply of ammunition, consisting of three projectiles, is kept in th 

projectiles are s towed in the after end of the turret, horizontally. e t urret. The 

Turret's Ore:w. 
The gun-house crew consists of 18 men and an officer, with, in addition 

rangefinder. ' two men for the 
In the working chamber are 12 men and a petty officer. 
The posit ions of the guns' crew are shown on Plate 10A. 

General Remarks. 
The arrangement in the gun-house, worki ng chamber and hoi'st f · ' s or p from burning char~es ~assmg down to the magazine are very thorough fl re-venting the flnsh 

at the to~ of all hoists m both the gun-house _and the working chamber' a ash doors being :fitted 
ings leading from the gun-house to the working chamber being mad ' nd all necessa _ 

The r ate of fire is believed to be about the same as in the lat ~ as sma.11 as po :~ open 
The gener~ rule is for one gun to be fired at .a time, but arr~n turrets in ll. },~_1 

Se . . 
simultaneous firmg. gements can be ma~:J:; j 

Sighting Gear. 
There are five sighting posit ions in the turret, one on the . 

d t t . ' . t · b outside of each gun an a urret r~_er s post 10n etween the guns. See p and one . . The four ounlayers' pos1t1ons are all fi t ted with periscopi . h late l 0a on the ms1de b . . h c s1g ts d . with a direct telescopic s1g t . , an the t .. 
The turret co,n be trained and the gun fired from either th tainer's position 

:ffi ' · t · d ils e centre There is also an o cers pos1 10n, eta of which are la ki or side . . A range finder is fitted in each tmTet . c ng. Pos1t~ons . 

l2-in. Barbett e Mounting (30.5 cm. Drehscheibenlafett e). 

"Derjftinger" Olass. 

The !!UUS are mounted in turrets, the control of whi h . 
b . . 31. o d th . d c is el maximum elevat10n is 1 ~ an e m~~m~ epression go_ ectric all.d 

Training amiJ, Elevatvng.- The. iralIUil~ 1s electric and the hydraulic. The 
,, mpression pumps for the hydraulic elevatmg gear are fitt d . ~le"ati.:n h 
~o Am,,.,,unition Supply.- Loading is at a fixed angle of le inside the bga bYdraulic "" · l · e e-vati r ett · Electric The ammunition hoists are e ectr1c and are capable f, ?n e. 

o deli-ver· minute. 1llg 3½ l' 
0llnds 

Per gun per 
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11-in. Barbette Mounting (28-cm. Drehscheibenlafette). 

"Moltlce." (See Plate 12.) . 

The 11-in. L/50 guns are mounted in pairs in barbettes. The gun-houses are ver, lar e 
the sides and roof are flat and not cmved, the front face is rounded and sloping to ti . g .' 
and the rear face is slightly curved, with two large holes about 1 foot in diameter t

1
~ i eai , 

f h 
, cu IU rear 

o eac gun. 
Training.-Electrically controlled from the ce:i;ttral hood. Alternative hand V 

1 or very fast movements can be obtained with the electric gear. · ery s ow 
Elevating.-Hydraulic motor, which is probably driven with pressure from a 

which is in turn electrically driven. It is understood that direct electrical gear, sm~ pump, 
difficulty was experienced in supporting the extra weight of the gun when recoilina v~ued, ~ut 
hand gear. 0

• ternat1ve 
Air blast.-This is actuated automatically on opening the breech, but do 

effect until the cartridge case is extracted. es not have any 
Firing Gear.-Electro-mechanical, somewhat similar to our sub-calibre ap . 

circuits. Alternative, the same percussion gear, but actuated by rods instead 
0
~a~atus. Dynamo 

Worlcing Ohambe1·.-There is a small chamber encircling the central t~ :~tro-magnets. 
the switchboards and hand winches for t raining and elevating. There is k in Which are 
this chamber, and the cages do not have any connection with it. no ammunition in 

Loailing Arrangements and Ammunition Supply .- All round loading at fiy d 
ramming and electric ammunition hoists. · Xe elevation, hand 

There is one large central trunk leading down to the magazines and 
projectiles come up horizontally in the centre of the turret, and the char shell-rooms. The 
canted at the sides of the turret, the hoists curving outwards from the ce~:. come up slight} 
the floor of the gun-house. The gun thus recoils between the projectile and ~e before reachiny 

In order to load, the gun is layed to the stop, the breech opened sid . t e cartridge ho· f 
usual Krupp manner, by means of a horizontally sliding wedge actuatel~ays by hand in ~~ · 
the hoists are raised electrically; the projectile is rolled onto a waiting t. Y a coarse th i8 
by stops which when removed allow the projectile to roll onto a tray, which :ay_, 'l'irherc it · r~a~; 
at the bottom; this tray is canted over by h and until i t is brought up in li is hi~ged hori· is e d 
stop; the projectile is rammed home by hand. The rammer is made f ~ With the b zontally 
a head in the shape of a small lobster pot, and made of curved steel S])~n ght tube st::~ b?a 
swung back. gs. 'I'he tr . with 

The charge co~es up _on tho ~uter side of each gun in two parts. ay Is then 
taken out of the hoIBt and mserted m the gun by hand; the main char _'rhe front . 
~ tilt_in~ tray, from which i~ is . tilted ont~ ~ ~orizo;11tally-hinged trage, Is P~shed d~harge 1s 
ma similar manner to the pro1ect1le tray until m line with the bore, whei{th 'l'his tray . ~vn onto 
home and the breech closed by hand. e cartrid .18 canted 

On the gun being fired, the front charge vol atilises. The cartrid ge Is ralllmed 
seat by an extractor and removed by hand, covered over and thro ge case is st 
of the tunet. wn through ai-ted off its 

A ready supply of cartridges and projectiles is stowed vertically • a hole in rear 
Officers' Position.- Tbis is situated directly in rear of the cen~racks in th 

is also £xed a Zeiss range-finder and several voice pipes. ral hood. I~ g~-house. 
Turret's Orew.-1 officer, 1 C.P.O., 9 L.S. or P.O.s, and 59 sea this Position 

magaz~e _and she~~room parties. . . :men- a total of . 
~i~hting Positi~ns.- The~e a1:e three s1ghtmg positions. 'I'he 70, lllcludin 

are snrular to our direct rocking sights, the telescope looking thr two sid g 
front wall of the turret. In the central position are three teles ough a "Very e P0siti011 . h 
plane, the centre one being the tr~iner 's telescope. This is ~~])es all in theslllall hole :g ts 
and is apparently not connected to either gun, but only to the st. llnted o.n a salll.e hor· the 
ately under this sight is a large tube, at the bottom of which th 

1
ict~1·e of th '-ers, solidiz~ntal 

e eal'l.ng is "' e tllrret. I sight, 
-a1-L d m- d' ~e ind "-UJ..l.le i-

egrees . 

,t 
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the entry of the piston-rods passes through the inclined channels into the space in th h 
air piston and lifting the non-return recoil valve enters the space in rear of the p' t e allow 
piston is thus forced to the front against the air pressUJ'e. During recoil, the recoil is:n. The 
a series of r adial holes communicating with an axial channel in the piston rod of th v .~e ~loses 
On completion of recoil, the recoil valve closes, and the compressed air returns t; au_ piston. 
th e rear. The liquid in rear of the piston can no-w only return through the radial; f JS~on to 
hollow piston-r od, and the flow can be regulat ed by means of the adjustable spigot ;,es ~ the 
passes back into the recoil cylinders forcing the pistons and rods to the front · d he liquid 
the gun to the firing position. A pressure gauge is attach ed t o the rear end of the ;n 

O 
ret~ning 

for use when ch arging the cylinder. · · cylinder 
Steel clips bolted to the turntable engage under the outer lower edge of th 

path, and prevent the turntable from jumping on firing. The revolving trunk • e ~owe1· ball 
underneath of the turntable and pivots at its base about the central pivot pip JS fixed to the 

Training Gear.- Hydraulic alternative hand. The three-cylinder hy~: . 
engine is placed horizontally under the barbette floor on the right side of the t ~ulic turning 
cylinders lie in one plane and are set at 120° t o each other . · The crank shaJ~r:uta~le. 'I'he 
upper ex~remity a ~~ion, . ,~hich by _ means ?f ~oot~ed gear~g is connected to cai1·1es at its 
shaft havrng the tramrng plllion cas t m one with it. rhe turnmg engine cannot b the Vertical 
when the hand gear is in use, but revolves idly . e unclutched 

The h and gear , which is fit t ed with fast and slow speeds, has a separate t .. 
Two training pinions on the left side of the turntable are driven by means of Ia~ of gearuio
between the ammunit ion hoists. The motion of the winches is transmit ted t ~vmch_es Plac "'ci 
ch a~ and s~rocket wheel, ~nc~ worm _and worm wheel , ~earing. The worm wh:elshe P1nions ~ 
to their ver t ical shafts by fnct10nal slip gear. H ydraulic and hand trainino- brak are connect ~ 

Elevating Gear.- H ydraulic alternative ha.nd. The hydnrnlic gear° con ~s are p1·ovid ~ 
draulic cylinder placed ,e1:tically under the gu:r~ , the piston an? piston-rod si:t~ of the ~ ~ 
toothed racks, t wo connectmg rods, and a reversmg valve, by which either end Iosshead t Y' 
can be put t o pressm e and the other end to exhaust . To the upper end of tl of t~e cyJin;o 
at t ached the crosshead which transmits the movement to the toothed rue]- 10 PlSton_1.0 d ~l' 

their lower ends are connected by the trunnion ring which slides up and do "8. 'I'he latt 18 

l . d Th · · b h · . 'VU on tl et at of the cy m er. e connectmg rods are pivoted a out t e trunmon rino- le ext . 
similar ring screwed on to the front end of tho R. 0 . cylinder. 0 al'l.d also ab erior 

The hand gear is provided with fast and slow speeds. The motion of th out a 
wheel , on the outer s ide br~1cket of the car riage is t ransmitted by a train of g e_ hauc1 ele,, . 
worm driving two worm wheels, th<' shafts of which can be clutched to tw:;rm~ to a ,, at_iug 
The lat ter carry pinions gearing into the racks secured to t he pist on-rod ~~1

·1zonto.,l :htica} 
cylinder . the h u· o.fts . 

Maximum elevation + 30°, maximum depression - 4°. Y'c 11Ulic 
A mmunition Supply.- The loading posit ion is all rom1d by hand only .· 

zontal. The hydraulic altem ative hand hoi ts deliver ammunition in rear ' ~' ith the <>u 
cage consis ts of a rectanguhr framework carry ing two trays, the upppet O 

O 
each gu~. 

11 
~ 0ri

and the lowro· on~ for the car tridge. It is ~ tted wit h the usual safo~y genr. n; ~or the Pro·e• a~h 
by means of a wire rope, bot h ends of which are secured to the ho1st ino- ch· 0 cage is l J _ct1le 
is led over rollers in the t urret and on the cage. The drum is dri,en by ; ea lln, , "While th101~tec1 
by a single acting hydrauli c cylinder or by h and winches. A rack is attac~

18t gearu1g e bight 
pist on-rod of the cylinder, and gears with n pinion on the horizontal shaft ec_ t_o the en t0rkect 
t rain of gea ring. The h nncl winches are situated in a chamber in the ce Which nctu~t of the 
revolving trunk and drive the drums by mea ns of chain and sprocket wh 

11
\ral Portioi es the 

heino- pr ovided for connecting up the gear . ec gcal'irtg 
1 

of the 
~f wo le,(lrs for workin£r t he hoist are proYicled. Tho one in the t ' a clutch . - ~ m · 

w wering t ho cage, and 1s attached to t he outer hracket at the top of th is only 
working lever on the revolving t runk is only employed for hoisting the .·

0 
hunk_ 'l'Jlised for 

J d b · · t t t · · cage c le l fitted to C'hPrk the cage near t 1e top an to rmg 1 o res· m its place at · ,tlt- ff · O\\re r 

of the t runk This gt•nr con."lists of a t~ppet rod connect ed to tho lover Wor t~~le top ai~ l , !?;ear is 
T o the rod B<' ftr t h<' top of the t runk 1s attached n tappet lever which . \J.Ltg thfl h ~ botto-

1 } · 1 A h t cl b tt f is 1no 01st ~,, irn d part inllY d o-;<'s t lC' 101st Ya ve. t t e op an o om o tho h . ~ed b . " al..-e 
"Cl to t it<' rod which autom ati<'ally d ose the vnl ve an d bring tho 

01 
t , tal'\1) J the cag . s<' ru r, · . . h . h 1 ca o-c t ,, ct l e 

l. ITO JJO'C'ITl<'llt "'·h1rh engng<'s m a cn.trh on t c cage, o els the latt c o l'o"t e;,el's " , 
c 1 p 11 r · . · t 1 f d l Ct· j " . A .,,1•e 
loadi ng oprr11.J.ions . Thi> rh p 1s releasf'c 1y means o a pe a level'. n "Place d ·<.\ •. spr ing 

tl.1·111g the 
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9.4-in Barbette Mounting Model 1899 (24 cm. Drehscheibenlafette C/99). 

"Prinz Heinrich." 

The guns are mounted singly (see Plate 15). As the carriage, cradle ele" t· 
. . , va tllg g general arrangement of the gun-chamber are surnlar t o those for the mountings alr l ear, and 

only points of difference are mentioned here. eac Y described ~ 
' Training Gea1·.- Hydraulic _alternative hand .. The hyd~·aulic ~ear is situated 

floor of the turntable on the left side. The three cylrnder turning engmo is of th llnder the 
is placed horizontally. The hand gear is provided with fas t n,nd slow spcedc, aud\~:ua~ tyPe and 
located in the upper hanging chamber under the turntable floor. The tra.ins of '~inches are 
draulic_a~d ha1:1~ power are entir~ly separ~te, and drive separate training piuioi!earmg for hy
transmiss10.;:i p11110ns on the vertical tra.inmg shafts a re connected to their shaft · b The Power 
These clutches are connected by a common system of rocking levers, so anang d \ Y clutches 
hydraulic clutch is in, the hand clutch is out, and vice ve1·sa. 

0 
tiatwhen th· 

. Ammunition Supply.- The loading position is all round by hand only witl e 
zontal. The spring clip hois t is generally similar to that already described f 

1
, 
the gun h01.-_ 

_ the" Wittelsbach," except as regards the arrangements in the handing room for ch?1
_ ~he 9,4-iu. i1 

and _t~e °:1-etho~ of st_owing th~ 1:eady su~)ply of ammunition in the gun-cha~~gulg the hois: 
m.umt10n 1s delivered mto the tiltmg loadmg tray L (see Plate 15), which wh er. 'I'he alll' 
proj~ctile, is brough~ ":1to the ho~izontal loading ro~ition by ~eans of_ a ha~d w: containing ~ 
gearmg; when contammg a cartndge, to replace 1t m the vertical position the t ch_ ¾d Wor 
hand, and the friction clutch of the hand winch is thrown out of action. ray Is tilted bill 

The hydraulic and hand gear for working the ho is t is similar to that alrea I Y 
the 9.4-in. in the " Wittelsbach." c Y described f , 

The arrangenent for charging the hoist in the handing room consists of a 
1 

°1 

ning on rollers, which can either be attached to the revolving trunk or moved inl atforl:tl. p l' 

For t he reception of ammu11ition the platform is provided with six semi-cy~~e~dent1; 
0
?1-

trays Q, pivoted horizontally and vertically about pins and supported on rollers ~Ical chur . It. 
pins are so constructed that any movement of the trays towards the axis of the . i. 1'he /lllg 
can only take place when the trays are opposite the ch~rg~g hole. To charo-Ievol'1ing t/Vot 
open side is turned outwards and the cartridge or projectile mserted. The tra 0 ~ the trays~ 
until the openiug is towards the trunk. To place the loaded t~·ay in position y is t_hen tur e 
released and the re, olving platform turned until the t~·ay ar~·1:res opposite t~/Prlllg catc~e_d 
when the catch again engages and holds the platform m pos1t10n. The tra .. chargingh ls 
towards the trunk, closing the loading hole and placing the cartridge or proje~t~: _then inc~le, 
be raised by the supply rod. 1n Positi eel 

A runner with quick-acting differential purchase on a circular overhead raij U on to 
revol v~g trunk, is pr~,ided for placing the p rojectiles in_the t~·ays. The projectu ' bolt0ct to 
on ordmary shot bogies from the shell rooms and are hoisted 111 special carriers es arc hr the 
manhandled from_the magazines to the trays. . . · Cartridg:~~t 

In the t urret m rear of the gun are two shot bog10s K runnmg on athwartsh · , . 111e 
containing two ready projectiles in trays. The trays can be revolved about a 

1f 1 ~1ls ana 
The upper projectile can be r ammed straight thro ugh the loading tra}7 into the g . lor1zo11ta1 ea~h 
is in position. The lower projectile is then brought into the upper position b/11 When the baXi~. 
winch and worm gearing. . Incn11s of a hogie 

The reserve hoist W is similar to that in the C/9 mounting. and 

8.2-in. 21 cm. Turrets. 

8.2-in. Turret Mounting Model 1897 (21 cm. Turmlafette C/97). 

" H Prthci" Clnss. 

The g uos ure mounted s ingly in t urrets. The carriage, consisting of t,,.,.
0 

. 

t rnnsom is bolted Lo the Lunct floor. The cra<lle is similar to that fo r t ho 9 4 . 
stde ancI 

I • 1 . - 11) ('> !l, ft scheihenlafette C/98 ex<'ept that the hollow controlling p un~ers are conical in sh · ~4 c.rn.) l) ~llt 
diameter bPing a t the front, nnd that the externnl su rface 1s smooth. The ~Po, the 1eh-

linders an<l hydro-pneumn,Lic H..O. cylinder is identical with that clesci_.~ction of th l1lallest 
~~rret of Lhe" lf'ittdsbach.'' The revolving trunk is attached to the underne;thd fo1• the \ 1'ec?i1 
The turntn,hle is supported on Lhe usual ball race. of the tut'nt-4b-1n. 

a le. 
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sufficiently powerful to return the gun to the firing position at extreme elevation (30°) . Th e 
running-out rods are attached to the breech ring of the gun. 

T raining Gear.-Electric n.lternative hand. The training motor is placed under the o-tm 
between the side brackets, and the shaft carries a worm meshing with a· worm wheel ou n ;er
tical shaft to the lower end of which is attached the training pin ion . The t raining lenr is on 
the left , an_d the hand winch on the right ,·side brac~et. Aut~matic cut-off gear is fitted . 

Elevating Gear.-Hand only. The worm elevating gear 1s on the left side bi·~ ]- t l · Pl t 16 
LC '-e , m1e is shown on a e . 

Maximum elevation+ 30°, maximum depression- 8°. 
, .Ammunition Supply.-The loading position is all round by hand only Th .· 

alternative hand hoist is of the endless chain Paternoster (dredger) tYPe Tl· e elect_iic 
'bl d h h l · h J · le motor which is· not reversi e, an t e anc wmc es are at tle base of the revolving trunl . h ' . 

room. The general arrangement of the hoist , ammunition conveyors &c ( m t e himdmg 
in Fig. 2, Plate 16. In the turret the ammunition is delivered over a' f!U.d are cle~rly r::hown 
situated on the floor un der the gun, whence it is manhandled. The l~ti e r oller mto a tray 
eight rounds per minute. Safety gear is fit ted to prevent the fall of a e 0 ~U_Pply i:s about 
fracture of the chains. Ammunition ca.n be st ruck down by han d gea m~unition in cnse of 
tell-tale is provided from the turret to the handing room for controllin ;hon y . A mechnnicnl 
t ion. A ready supply of six rounds is stowed in racks in the turr ; i supply of ammuni
ejected th rough a hole in the turret door, which also serves when loa~hig ; mpty cylinders a re 
to pass through. or the rammer staff 

5.9-in. Turret Mounting, Model 1897-99 (15 cm. Turmlafette C/97_
99

). 

" Witte'lsbach' · Class and " Prinz Hein
1
-ich." 

This motmting is sin1ihr to the C/97 mounting, except th t h 
extends down to the main dct:k. In consequence of the short d~ t t e revolving sl, ft 

1 
_ 

· h d d tt h · · Is ancc tt. ,a · on Y to be raised, t e re ger pn ern 01st IS provided with hand g •He anm:ttu •t· 
1 

di h · t · t' 1 b ear only , 11 10n ms comes up the or nary ors 5 rn nc centra attery and is th . 1 hc n, . . 
h . t ' ere t ransferred b , mmun 1t10n turret ois s . S h n,nd to the 

Up1>er Deck, Battery, and Casemate l\fo t· 
un •ngs, 6,7-in. c. P. Mounting, Model 1902-04 (17 cm. Mittelpivotlafette 
0102 

"Brannschweig" i!.n d "Deutschl<ind'' Cl and C/02-04) 
asses. • 

The C/02 mo1m ting is shown on Plate 17, F ig. 2, and is . 
that for the 5.9-in . (15-cm.) L/40 gun . Trn,ining gear is fitted Ver~ snnilar ill 

d platforms for the gunhyer and training number are also on . oth sides fconstruction to 
an . d . Pro-vided o the t . is + 20° and maximum cpression - 5° . . 'l'he mount inO' 
wn . . . il bl l . . llla~im b ' No information 1s ava n. e as to t 1e mod16.cat10ns introd d . · urn el~n-a-

whirh is the type inst alled in the "Deut.schl,a,nd'' clasa, Uce 111to the 
0102

_

0 4 mounting 5_9_in. c. p, Mounting, Model 1897 (1 5 cm, Mittelpivotlafette 
0197

). ' 

"K<iiser' ' and" lfittelsbach'' Classes and Ar 
. moured Or . 

I the c. p. mounting C/97 (see Plato 17, F ig. 1) the cradl Uisei-s. 
n · 'fh 1 · l · h e con, · aud a non-recoiling portion. e s eeve, m w llc are cast the sists of 
1 t o the gun by keys and ke_y-W£tys and bolt5. The two t ifl.ed a l'ec

0
ilh l 

secur~cd p1·oces connected b y fron t tt.n d rear transoms In nfon~i-ecoi}i,-.g l'ecou ch1·1gds ee,e 
two s1 e- , , · . . · • 1·0 t " l) . .v 111 • · 
. 1 O'Uide~ in which the rec-oil cylinders attached to the n the Sid 0tt1on c _e1s, 1s 

circu ar b .,, R O . 1· l gl1n "" c~pi on"'1sts of . are bearings for the . . spring cy me ers. The recoil . ~,01ve, a eces fo. ~ . th
eie . t n rods are attached to crossbars fitted at the fro tlinde:rs a 11 d at th 1m semi

The pisi: R. 0. spring cylinders are placed immediately in~- e11ds of t~ Of the l~ reo.r en ct 
t elescop t . s two spiral spring3 placed one with in the oth eai- of the e Side ]'\' sua1 type. 
each con iu n d Tho roar ends of the cylinders rest in theerb, and h.eld ~·ecoil c2'li~eccs . The 
·oropressor ro . d b tl ·1 1· eariri in, " l1de .. d 

c . l •nga are coropros:,e y 1e reco1 cy mders, Whi h gs on, tl Coll:ipi- . 1,,, nn 
rec-oil, t rn spri c ca1'l'y th. le Sid e~s1on hJ' a 

e ftol:lt ~~l)~eces. ·on 
}) l'tions of the 

t 
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. the re:1r nortions remain'Tst at1onai?. S_ection _1. 
l . n.r with them wh~e .t: / at extreme elevation (30 ) . 

t elescopic sprin o- cyl inders to t_l~ 
1
: ·tl1e aun in the fu'lD~ Jts)OSl riv~ side brackets connected Mountings. 

~ 11 f reta1mnb · t> • d cons1s O lindr' l pedest al The springs n.rc enpaJ e 
O 

• • construction an 
11

. supported on a cy ica_ Th 
The cn.rriao-e is of ordina1y It rests on a ? a rncefu, .· O' by front and rear clip~. . e 

b t •ansoms. • mg on mo bl ·ammat10n by front middle nnd rear 
1
' t d from iump . fficiently to ena e an ex ' ' 1 . preven e h arnaO'e su 

bolted t o the deck , anc 
15 

t for raising t e c · . "ountino- the gun. . t' O'S 
pedestal contains a,n n.rrange01::rried out without : ~:e left sid e onlf, in the earlier ~oun m,, 
and removal of th e balls to be. . O'ears are fi tted oh el on the right side also. d urved 

W . . d elevattng t> ;,., inO' w e h un port an a c ' orm tr am mg an 1 e is a t raJ..LU-'-'o 1 tely closes t e g ' 
l ter t 1er hi h comp e 

of th.is model, b u t in the a 'th a shield W c , dle. . b t this is only 
. The mounting is fitted w1 front end of t~e c1;erhead dismountmg gear ,_ uto sea. 
splinter shield is a t tached to the provided with O t dismounted wh en gomg 

· er are s a.re no Some of these mountm0 ::, ~ and the gun 

used wh en sh ips go into dock, c c.,. :Mittelpivotlafette ~/02). . in wh at respects it 
02 (15 cm, " It is not known 5.9-in, C. P , Mounting, Model 19 din the "Roon. 

. t o be foun 
This is a C. P. m ountlll~, . 

02
_06). 

differs from the C/97 mountmg. :nntelpivotlafette C/ 
(15 Cill• l 

5 · . d 1 1902- 6 18 ) 
,9-in. C. P . Mountm g, Mo e k ,, (See Plate · ff th t runnions and 

" ]1.olt e. e worked o e . 
The siO'hts ar h telescope in the ordinary 

3 in shield. looks through t fehi position. The trainer 
Th d . th a - . un}ayer . f ·ont o s 1 ks . at ese guns are fitte Wl f •ubt the g d across ID 1 

1 
ting wheel, and oo - m 

are k ep t unshipped. At th e le t sift> a wheel place osition to our e ~vhat siO'ht is an open t runnion 
wa b 1 b eans 0 · miJ.ar P The rig 0 "5!, ut ays his gun y m. t ed in a s1 'de eyepiece. 
trains b y m ean s of a wheel situu. r but at 11 si . . 

th e same t elescope as the gunlay~ 'the same way.ar e. . ortion of the mountmg is a 
sight, the wheels b eino- situat ed Ill d trainer are dl t~ the training pt d to a pinion which engages 

Th 
b r an :fi,xe d onnec e · 1 ge letters e pla tforms for gunlaye thed rack ; = heels, an ch bearing is shown-ID ar t 

1 R d h 1 · t oo d l)litre " d so t e t d to be ex reme Y 1 oun t e p edest a is a f . ds an , ed roun ' . device is sta e 
. n.rge drum worked by m eans o i o un is tralll ·ght. This 
I th ' A the u . ·'s s1 
_n e rack on the pedest al. s ~ d trallle~ t of six men. 

0197 
and C/04), 

11?mediately under the gunlayer '~ acrew· cons1s s l\Iittlepivotlafette 
snn.ple an d serviceable. The gun 5 

90
4 (10.5 clll, 

7 and 
1 z· ,, and all the older 4,1-in C p Model 189 . h "Bei· in C/97 

· • Mount ing, b found ID t e 
1 

ter cruisers. The 
• (Small Cruisers) . . C/97 is to ~'Lubeck" and : -egards dimensions. 
T ount!.Og d in the . O' except as 4 mounting, salved he 4. 1-in (10 5 cm ) C. P . m n is use 97 roounttO., . iuodel, 190 

StnaU er . . . . C/04 patter ) C/ the 4 1-lll• 
at . ~i~ers, wh ile the . (15 c!ll: •est in · . . obt ained by using 

p t ; n 
18 

identical with the 5:9-!1l· •nt.s of wteI le of ele.abon ~• to some extent by 
f l'orn. t~e ~?llowing are the roaJ.U poi 'f his hi~h :.g M- Service, an not to the mou1:1t ing, 

'r ;e Emden." 30 degrees- totoarY JJl bed to the gun,reduce the velocity of 
a "Y ,, e gun can be elevat ed t o 1 an is cu~ der is attac ·ts and so to 

Using b~acket wi th longer arm~ t ;ecoil cyliD recoiling par ' . f the mounting. The 
the ob~ s ort_recoi.l cylinder . 'f e ·uht of the the left s1~e o . . 
reco ·1 Ject being to incr ease the we1i:, fitted to. al direction. ,adle. This le~er is 

~h~ . . . O"ear are bot~10 c0Jl~e~t1;~ached to th: 1~nyard, converuence 
ele\"a - tra1n1ng and elevatm g i:, erse to t r bel.Ot> .' era.ted by . 

Pt1ng h andwheel moves in the rev d the 10-v-e ,t en it is op d The left sight is 
ercu · • fi tte , . ns ,, .1 nnecte · 

out of r ss1on firing gear only is_ ele-v-at10 'f detal. t cross-co . 
and Utili~ach of the o·un l ayer at 111gb ·r.oplicitY ot;nu but nlot is opeJl onlY- tric bushes, on lmdes 

ty h . b .fi d t o s1 un =t> sio• 1 d eccen d by shoul er Si h • a-ving b een sacn 1ce f the r.oo ,jo•ht, o l "er an be t raine 
fitted ,!.ttls are fitted on b oth sides o 1· ubts_ the e1n:' b.f l1 tethe gun can d 

''
1 

:t b h ns i:, f u thn ·d bars an The _ot t elescopic and ope n 0 ut O !" u so al cn.rrittge, 81 e ' 
~Otn.e,\rh tr~tning worm can be throw Jllount10.,, tl e pedest ' 
If ats1rn·1 "K" class dfor 1 

l'equired 
1 

ar to o ur 4-in. ·e nse L 
011

ly-
lt is . . nstings n1. colltnc 

c1•adle thlnteresting to note th at s teel c urfoces iJl 
' e cassings bein o- machined on s 

b 
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The following details of mountings for the 4.1-in. L/40 and L/45 guns have been obtained 
from Range Tables captured dming the war:-

Total Weight 
Wei~htof Maximum Mounting. Gun for which Maximum of Mountings Averayc used. Elevation. without Shield. Recoil. Rccoi. Remarks. 

Shield. -Degrees. Lbs. Lbs. Inches. Inches. 
4.1-in . C. P. Mounting, Model 4.1-in ., 30 4, 829 4, 255 8.3 7.5 

1897. (10.5-cm., M. P. L., L/40. 
C/97.) - ~ -4.1-in. C. P. Mounting, Model 4.1-in. , 30 4,938 4, 883 8.3 7.9 
1904. (10.5-cm. , M. P . L. , L/40. Mounted in "M .. 

1 u.n-
C/1904.) c zen" and " Lu-

beck." 
P. Mounting, Model 4. 1-in., -~ 4.1-in. C. 30 5,225 5, 004 8.3 7.9 1904. (10.5-cm. , M. P. L., L/40. Mounted in " L • 

zi " " eip-C/1904. ) «l) . Fuchs," 
anzig" d 

later ' an 
4.1-in. C. P. Mounting, Model 4.1-in., 30 5, 566 5, 896 - ---9 7.9 1906. (10.5-cm., M. P. L. , L/45. 

C/1906. ) 

4.1-in. C. P. Mounting, Model 4.1-in., 30 6,834 6, 106 13 - r---
l 019. ( 1() fi-f'm .. M . P . L .. T, /4;; 12. 2 

l2i2QE& 
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consisting of a frame with cross-wires, is pivoted about the same axis pin as th . 
and projects tlu:ough the turret roof. The lower extrellllty of the tanrrent s· ~ t~rrier arm, 
connected to the foresight by a rod, so as to maintain a const ant sight radius. ig 1 18 securely 

In the 5.9-in. (15 cm.) turret mounting (Turmlafette) C/97 and 0/97-99 th . 
of the dfrect rocking motion pattern. A rocking arm is bolted to the left tr e .sights are 
cradle, and nem· i ts rear end travels on an arc-shrtped guide seem ed to the side b ~on of the 
n ary fore and t angent sights are suitably attached to the rocking arm. lncket. Ordi. 

Non-Automatic Pattern Sights. 
In the 9.4-in. (24 cm.) b arbette mounting (Drehscheibenlafette) C/97 and C/ · 

(21 cm.) Drehscheibenlafette 0/01, the tunet sights are of the " Hero" or no 98, and 8.2-in 
t ern, and appear to be somewhat silllllar to the sigh ts of this type supplied ~-ai_;;~matic Pa~ 
Dutch Navy (see und,er Dutch Naval Ordnance). The following remarks r f)~ ·<>J:upp to th 
(21 cm.) tuITet sights, seen on board the "Friedrich Carl." e ei to the 8,2_. e 

The tel~scopic sights are enclosed in a brass box on. a can_ier mounted 
O 

ln. 
shaft extendmg across the tmret above the guns, and bavrng a sight pointer : a horizont 
length, at each end on the outer sides of the guns. At each gun there i ' a out 2½ feet ~l 
pointer pivoted concentricll-lly wi th the sight pointer, and :vorked by a slicfui: tcond or in 
m a cam groove on the cradle. The range is engra,ed sp1rally on a drum <>_ .10ck tra" ~ 
communicates the elevation to the sights and also, by means of the rod, l110\'e' :~c~ by ge: .. ng 
at the g1ms. A second hand wheel is fitted in the s ighting position, by meaU: f e sight poin~ing 
layer can bring the sights on to the target without altering the angle of th 0

1 
Which the ers 

given to the sight. The elem ting number at the gun makes the gun and ~ ~ evation al gun. 
cide by working the elevating gear, and the gun is then correctly laid for elsig ~ Pointer/ea~:y 
of electric control lamps is provided, the circuit of which is so arranocd ;;ation. As coin. 
only burn when the pointers coincide. "' at the lam Ystem 

It is believed that this pattern turret sight h_n :; been abandoned . ps can. 
Sights in the 12-in. Turrets "Ka.iser" and "Konig" Class. 

The sights in these ships are periscopic. Full details of the sightiug 
0 The drums on the sights are circular with spiral groove, probably fo ."'~ar nre lncki 

The inner sighting telescopes are not fixed to the guns and remain hori 
1 

Innges. tlg. 
Wooden boxes, thought to contain spare drums (possible for ¾ charcrczontnl When 1 

the tuJTets. ' 0 s, &c. ) a,. ./:'oadino , , e lltt ~-
Cd in. ~ Sights of 11-in. (28 cm.) L/50 Turrets ("Moltke") . 

Thero are three sighting positions. The side posit ion sigh ts arc si . 
rocking sights,_ the telescope looking through a YClT small hol? in the fron:~ar to Otir . 
From the outside there appear to be two telescopes fixed vertically 0 110 0 • aU of tl direct 

It is unders tood that this embodies one of the Zeiss principles. " 01 the oti. l e tu1•rc• 
i1c1·. ~. 

Hole s l'or Rcnq e l'l'nde r 

In tlw eentml position there are three tclescopPs 1111 in the sainc h . 
<'entrC' on<' being the trninC'r's telescope. which i-, mounted on aver? ol'~r1zont11,1 
i:=; app nrently not c·onnected to either gun, hut only to the structure of t l~e ·look.ino l~~anc, ih 
two tC'le~copes iu the central hood a1•p the gunlayers' telescopes mount ttu·rc,t, 6 ~1ght a e 
•o-h!R. The> two gunlnyerR at these sigh ls sit fncing Pach other, and ~d on di 1'ne ~thnd 

:lii<' h nrc nt right angle,:; to the,. line of ~ight. Tht• s ightsett<'r sits down °01' do,,~ct-rocki e: 
1 Snts his siaht-; from nn elC'etn cal r ec~'IYC'r. beJo,v tb ey0"'1· 

11
6 nnc . '" "" e l' cces 

gun1 .... "' 
<,J er 
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. ?rainin~ Gear:- Hydraulic, -~ ith a ma~imu1;11 . speed o~ 3° per second. Two h . 
trammg engmes are fitted. Auxiliary electric trammg gear is fitted, which gives a 

1
/~aulic 

speed of 1 ° per second. axuuum 
The training gear automatically cuts off at extreme train ing. A dial and point , . 

to show the bearing on which the turret is trained. 01 ls fitted 
E levating gear:-Hydraulic, alternative h and . The gear is automatically d. . 

at the maximum elevation of +20°, or at the m aximum depression of - 4°. isconnected 
The two elevating controls mn,y be connected, so that both guns cn,n be w 1 wheel for simultaneous firing. . or ced by one 
The hand elevating gear is worked by two men, and h as two speeds. 

Ammunition Supply. 
The main ammunit ion hoists are arranged direct from the m&gazines and 

to the guns, and are worked by hydraulic presses . shell-rooms 
Auxiliary hoists are fitted to work by electric motors, two upper and tw 

1 lower ones lift the ammunition to the transfer c;hamher , and the upper ones fro; 0Wer. '!'he 
ch amber to the guns. the transfe 

For the main supply the shell are lifted and traversed by electric crabs O . r 
dropped on trucks which rest on circular stages which revolve about the botto ll rails, and a 
This stage can be fi..'Ced to the ship's structure or to the trunk, as in the Encrlis: if ~he trun~e 
When the cage descends, the trucks and the shell in them are pushed into th ogie syste c. 
ca.go on rising picks up the shell, leaving the empty truck. e tri.1nk. 1:!· 

The charges are in two halves, and are transported by hand on ov-erh d e 
then lowered into troughs on the t runk: When the cage is n.t the bottom e~h l'llJu1ers 
pushed through openings into skeleton trays in the trunk. ' e charg~ and 

The cage rises slowly with the projectile, picks up the charges, and th . . are 
to the breech of the gun. The projectile is rammed home, the cartridges en rises CJ.tl° 
into the lower tray and rammed home in turn, the limit of travel of the l'a~re then dl'o ickJy 
m atically regulated for the charges. mer being PPed 

The speed of loading by the main system is 2 .2 rounds :rer gun per minut auto. 
For the secondary suppl11, the electric motor cr~bs b~·111;g the shell to t:~ . 

~hey are_ ~ooked on _to overhead rails and lowered mto tiltmg trays, whence hoist, Wh 
mto au~ary _ca~es m t~e revol vin~ p:11:t of the tn:nk. The ch arges on the they are t~lce 
treated m a similar fash1011; olectnc hoists then r:11se them to the transf deck abo ilted 

· · · · th · th er ch \re a the ammwution 1s removed by similar appliances to ose m e m ao·azin a.i11ber re 
h l d · · Th 

O 
,e 8J;ld ' "'h they are t en pace m the gun-loadmg cages. ese upper secondar"' c sheU ere 

· il b · J ages roo cages for proJoct e and cartridges, the lower ones emg separate vertic~tl c er nre com _ms; 
cartridges . All the secondary c~es a,re electri_c. . ages fot she bllled 

Tho transfer chamber contams all the h ois t machmery . Arrangement ll and 
should the magazines or shell rooms of an acljn.cent turret be flooded t]1s are lllade 

. . . . . ' e tra so th of tlus turret may receive ammurnt10n from t he magazme or shell rooin 11sfer h at 
by the aux iliary hoists. s of nnoth~ alllber 

A central pivot helow th<.' tnp1k forms a connection between the ship and t r turret 
pipes, electric cables, and ,oico-pipos . llrret hydt . 

The t1wret's c1·t>w, includina the m 110-azine and shell-room parties coi . atll:ic fo-.. 
"' ::t • . ' 1Stst ' 

47 P .O.'s and men. 10 additional men nre roqull'ed if h and gear be in use of l om 
Sig71ts. · tcei· a11c1 

1 t rainer's sight built into the turret in the central hood. 
1 elcva.ting sight on the outside of each gun. 
1 trainer's telescope on the outside of each gun, built into the turret t 
1 observation telescope in between the 2:uns for the officer of the tus ructltl'e . '' · l'l'et . 

v ir.A for indicating the position of the target and allowmg for deflection ' fitted . 
llluminating lamps are fitted to all telescopes nnd sight dials. · Wtth a d . e-

WAR MATERIAL. 31 

. . • t trunnion sights in the form of a horizontal periscope pro-
. . The elevating sights are dn:ec the axis of the telescope being a continuation of 
Jectmg through a hole in the side armour, t be solid simple and not likely to get out of 
the axis of the trunnion. These sights afppearttrn·o g the el:vation in such a way that the grad-
order s · t bl · l · is fitted or se 

. • Ul a e comca gearing t The same principle is used for the deflection set-
u_ations on the dial are large and far apar · 

tmg. . . . . . tted but they are built into the turret a few feet in 
Tho trainer's sights are sunilar!Y fif ' the side wall at a different level. 

rear of the elevating sights, and proJect rom 
RangP.fi:niie1'. find is built into the turret under the roof across 
th One, 6½-metre (21.3-ft.) base rang~ -r0 wall on each side. 

e t op. of both guns and projects from t ~ s~f the turret. 
Voice p ipes are fitted between all par ------

20349-17--0 
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SECTION 2. 

AMMUNITION AND SMALL ARMS. 

Al\'l:MUNITION. 

Powder. 

~~ . •nd for. _powder is only used for blank and saluting charges, as buratera for common sh ll 
>gtuters, &c. e • 

smokeless Powder. 

b · Two tyPes f · · th G -· · eu,g etnplo 
O

• smokeless powder ore m use ,n e erma~ ••~•. • mtro-celfo!ose powder 
P

0

wder · yed m small arms and 314-u>Ch (s-xnm.) machine guns, 1t11d a rutro-glycerine 

in all th . 
Sm o er guns. 

all-.Arm 
The Powder' co_mposition of the small-arm powder is as follows:-

~a1mtro-cellulose and graphite- - -- -- -- -- - - -- -- -- -- -- -- -- -- 97.51 per cent. 
phor ____ ___ -- -- -- - - -- 0.93 " 

~iphenyl~~-m· -
0

- - - - - - - - - - - - - - - - -: : : : : : _ _____ _ __ __ . _ _ _ _ _ 0.25 u 

vol · - - -- - - -- -- ------ 1 " Th attlematte -- ------ ---- -- - --- -- .31 
PUrpo,: o~·r phor is p,:b~b1; ~dded ;~ -;:.,;]i;.te gelatiDisation, and the diphenylamino for the 

?-lit mproving the stability of the powder. - . 
ro-01 

A- e · . owders. . .. l C 'l'h 
Ycerine p "'>old ll>t,o-glyce . . use are R. f . (Rolu~npu vet) C/00, /06, ru,d C/12• 

to be ner form of p ndne powders now inb. 
1 

powder) was in use until- recently, but is believed 

1> o long ow er, W. P. C/07 (cu 1ca 
i.i,p O'j er used . oo . th 'I'his i · H ~" s · · h e nit 

8 

Pruct" D ordite in use ,n . ••· emce exceptmg t •t 
•wing ;•gen conttally iden tical with the_:!{· . h~ Jower. Th• powde>· i: of slate-grey colour, 
being 

O 
the use :t of the mtro-cellulose " slig Y thin" the surface. Th>s powder ,s no longer 

11. p "'anufactu~ -5 per cent. of graphite for '.i"oo for ;,-actice ammunition. 
· 0/06 ed and the stock is beIDg use up 

h,\in'rhis P~Wder, but was not adopted until early in 1906, after 

I g _been u vas first manufactured in 1900, 
l>ow-d t 

18 
of pi~d~r trial during the whole period. S p The following are some details of this 

er as act1cal1 h . • as C . 2· 1'h ·Used • Y t e same co:rnpo31t1on · un:-a Po\vd ~ 1_913 in the 5.9-in. (15-crn,) L/40 g h urface and a dark grey-brown colour. 
"t'I er is h ' th0,s:rnoot s . h 
-l!,){t lU t e form of a tube ·w1 _ _ _ .295 me . 
ln,;rn•l diameter _______ -- -- -- - - ,- -- -- - _ ~- .!65 inch. 

l'Ual - - - - - - - - - - - - -- -- - - · h 
<l.natnnu)us " __ _____ ~ _____ - -- ---- -- --: : : _ _ _ _ _ _ .065 UlC . 

J sis . ___ - -- - -:»· ·- ------------. 1 tro~gl ______ . -
1':lit . :Yceriu __ - - - - - - - - - -
loii~ l 0~cen u1 e - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

"'-Iller 1 . ose - - - - - - - - - - - - - - -So . a Jell - -- -- - - -- -- - - - - -- -- -- -- -- -- --
dill-.-. b" y - - - - - - - - - - - . - - - -~ ... ,1 l - - - - - - - - - - - - • - - - - - - - -

V Ul!>hite Carbonate _ - ~ - - -- -- -- -- -- .- -- - - -- -- a - -- - • -- tr••· 
oatil - ----- -- ---- - --- ---- . -- --- 1.10 

e tn at ter - . - - - - - - - - - - - - - - - - . - - - - - . . . -
- - - · - - - - - - - - · - - l 00 

21.95 per cent. 
71,50 " 
4.50 " 
0.05 " 

" ., 

---
IJECLASC' ' ,-,/fi'JED 

4"'"'";,_, E- 0 J050\ _ / 
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The nitro-cellulose is soluble in ether alcohol ~o about 60 per cent. An oily b 
. .. mounting to about 0.5 per cent., was obtained, but the sample was too small to s; stan~e, 
it.s nature. 0tennine 

.An analysis of a sample of powder which the Germans were credited with h . . 
in their 12· in. experimental gun in 1911 showed the following composition:- avmg tried 

Nitro-glycerine __________________ - - ~ - - - - - - - - - - - - - -- •22. 03 per cent 
.Nitro-cellulose_-,.:.,._-~-·-·- __ · __________ - _ - - -- -- -- - - -- 70. 26 " · 
Mineral jelly _______________________ - - -- - - - - - - - - -- 4. 28 " 
Sodium bicarbonate _____________ -- -- -- -- -- -- -- -- -- 1. 40 " 
Volatile matter _______________ - ~ - - - - - - - - - - - - - - - - - - I. 53 " 
Graphite ________________________ -_ - - -- - - - - - - - - - - 0. 50 '' 
Ash - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - Nil 

Examination of nitro-cellulose:-
Soluble in ether alcohol. ______ · __ ~ __ - - - - - - - - - - - - - - -

. , Insolu~le in ace~o1;1~ ... _______________ - - - - - - - - - - - - - -
, Nitrogen _ _ _ _ _ _ _ _ :. _ _ .,. _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - - - - - - - -
. ' Measurement.a of saniple:-

External diameter ________________ - - -- - - - - - - - - - - - -
Internal diameter _________________ -- -- :. - - - - - - - - - -
Annulus _____________________ ~-·-- __ -- -- -- -- -- -- --

R. P. 0/12 .. 

100 

45. 22 per cent . 
___,_ 

" 12.08 
"\ ,, 

23. 5 -nun: (.925~m· 
11. 1 nun. ( 487 . .) . • . --in. ) 

6. 1 nun .. <· 240 . . . . -lll.). 

In the German Ammunition Handbook, which hos been captured durinr. th· · • 'rh' ~~. 0 War is made of R. P. 0/12 as the powder for charges of some guns. IS powder.is not : ·? lllention 
~e .in the naval service. It~ composition is not known. -< . .· . · Ye~ in genera} 

Form and Size of Powder. 
The S. A. smokeless powder is in the form of graphited flakes, the <Amensio : 

approximately 1.3 mm. by .3 mm. (.051 by .011 inch). ns.~f '\\Thich 
·. The nitro-glycerine powder is of the tubular type, the tubes being generally . are 

in shape. The powder is denoted by the model year and by the dimensions 80lne'\'Vhat ~ 
millimetres, e.g., R. P. 0/06 (550 x 12½/4½), the :figures in brackets indicating th

0
\the tub:"'~ 

and inner diameters of the tube respectively in millimetres. 8 ength, OlJ. in.. 
· A good idea of the sizes in which the tubular powders are made will b b . . tei-

study of the table of ammunition on page 14. · e O tained by 
Where the charge does not completely fill t~e length. of t?e. brass cartrid e . 1. 

drical powder filling piece, held central by a millboard dISc, IS inserted. g case a cy}i n;nl-. ... ..1 ,.:i:_.,._ , r,r __ 7 _____ 7_.,., ______ 7 ____ , -!.Lt. ~-~L-... 1 1,,,,.lna .,.nan?V,ol..1!-- ..... -- h_ 
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Cartridges for B. L. Guns. . . 

Smokeless powder cartridges for the old B. L. guns are enclosed in silk cloth bags 
• . • , • 1 l.. L · ' - - -- -' - - ; ____ ,._ ; ~nrl ;TI a h nO' ml1.ri A nf t.h;n ,-.,, ,1 -:11_ 1 ~ land thfl 

AMMUNITION. 7 

) Q F boat and field O'Un are supplied in a wood-lined 
. The cartridges for the 6-pr. (6 cm. · · 0 

z1nc Cfl.~A f'An+ o ~TI ~T'ln" ~ () f'l a l~t.rlrl P-P.S. , --- ... ~~- y,,1; " ..-1 ~r\ c,n a ~~ol f'I O Qtl,Q 
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The burster consists of either F. P. C/02 or Grf. C/88 described on pao-e 5 all th 
larger calibres having the F. P. C/02 burster. The burs ter , which is in all c:ses 'ex 

1 
de dater and 

the medium of a gaine, is contained in a millboard container . P O e through 
In the case of shell with internal fuzes the hardened s teel nose can be uns . 

to insert the fuze and gaine. crewed lll order 

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

Det ails of the fuzes and gain~s in use with each type and calibre of shell :ll b 
the table of ammunition on page 13. wi e found in 

C. I. Common Shell (Granate) . (Pla te 21, Fig. 4.) 

Cast-iron common shell are supplied ~or all guns. The pro~ectiles for the 
5 

_. _ 
and smaller Q. F . guns are nose-fuzed, while those for larger calibres have b / m. (10 cm.) 

The interiors of the shells are lacquered, and the bursters of large-graine~e 
1 

uzes. 
enclosed in flannel burster bags. s lell Powder are 

These shell are now mainly supplied for practice purposes and contain 
powder practice burster. In some cases the practice burster is of H. E. and generally a small 
of pitch is inser ted. The general arrangement of the shell is similar as ;egar/fsmoke producer 
t H E h 11 s uze · o . . s e . , ga1ne, &c., 

Shrapnel Shell. (Pla te 21 , Fig. 6.) 
Pressed s teel shrapnel shell wi th base bursters are supplied to the 4.1-' 

(15 cm. ), and 6.7-in. (17 cm .) Q. F. guns, excep ting the 5.9~in. L/45. T:· <;0:5 c?1.), 5.g-in. 
5.9-in. (15 cm.) and 6.7-in . (17 cm.) have an eye-bolt screwed mto the base . P 0Jectiles for tl 
the wi thdrawal of the projectile from the gun if necessary . The bullets are '

0
~n or~er to facilita~: 

and weigh about 1 oz. . . antunony and 
1 

d 
The shell is identical in principle with tha t muse m H . M. Service ex . ea 

from the fuze is reinforced by t he magazine ring. The T. and P. fuze (Dr:eptin~- that the flash 
is always used with these shell. PPelzlJnder c;

92
_
99

) 

Experimental Shell. 

Experiments are said to have been carried out_ wi~h _the combined ~ . 
shell made by Krupp and Ehrhardt . The Krupp pro1ectile m exterior app hiapne} and II 
ordinary shrapnel shell and consists of two portions. The front portion is c earance resernb} · E. 
nel shell of usual type wi th base burster and time fuze. The H. E. shell is f 0111P0 sect of th es an 
prolongation, projecting from the base of the fro:1t portion, and a screw:~~d by a cy.;I:;;r.ap
the driving band. The cavi ty contains a percussion fuze and detonator aso \Vhich l'l?al 
as well as some smoke-producing substance. If the projectile is used a~ a smau l:I. E b carries 
shell, the explosion of the shrapnel burster causes the percussion fuze tn °rdiuary· i::rster, 
shell to detonate. If, however, the shell is burst on impact, it is split UJ \ act atld th ;Pnel 
and a very large number of fragm en ts are dispersed laterally in a wide con) or its enti/ I. E. 

The Ehrhardt projectile differs widely from the Krupp pattern. 1'~ e length 
projectile in addi tion to car rying the time fuze for the shrapnel portion 

1 
e Steel he d 

' . d If h ' a so co a of th burster, percussion fuze, and smoke-producmg ~ompo~ · t e projecti} _ntains the e 
fuze the two portions do not act simultaneously m the an , but the head e ls bU.rst b II. E . 

' . h b . COtlti ,7 t · detonates on impact. The shrapnel portion . a~ a ase-?perung charge. nues in fli J une 
The tests carried ou t by the n aval authon ties are said to have been ght and 

it is not thought that this type of projectile has been adopted. '1ery satisf 
actory, but 

Tracer Shell. 

It has been reported tbat tracer shells are used by German T . B. D , 
from their 4.1-inch guns. · s \Vben firi 

ng at night 
Star Shells. , 

The star shell consists of a steel body, closed?~ a ~omed head, contai . 
"star" and parachute. The illuminating composition 1s contained in a t ~ g an ill . 
which a parachute is attached. hin steel ~lllating 

A smnll bursting charge in the base and head of the shell is ignited b cylinder to 
the flash from the c~arge in the head _being conducted to the base bur;t :means of a . 
h el 'J'he burstmg of the shell discharges the star and parachut er throu h tune fuze 

fc ann :r•k match fuzes lending to the illuminating composition of th e and thegft a circula; 
our qm,, e stal' ash 

1
· . 

· gn1tes 

AMMUNITION. 
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1 . haJ)e In the cnse of the 4.1-inch 
d . octao-ona m s . 1 . d 

T . l f hollnnd an is "' . inf d by flexible stee wires, an 
he p arnchu te is m ace o. . t . The holland is re orce . ·. f. ach corner 

sl il · t · · f t · duune e1. . . • ported by wu es 1 om e 
le 1 1s Just over two ce ID . . compos1t10n is Sllp h h d f the cylinder 

th 1· d . . b ·nwU1na.t1ng • el piece at t e ea o · 
e cy m er con tammg t e I 1 adino- to a sw1v . ·t. t and m a<Ynesium in 

and from the cen tre of the par~ch~te, o~pos:d of sulphur, ba~rnmt rul rnI~ burns ~th an in-
1'l ·n · · it1on IS C t apJ)I"OXIma e v. 1e 1 ummn,tmrr coropos d 34 per cen · · " 

the r espective prop~·tions of ~9, 
47 

a~siderable a.rea. . h 
4 

I-inch and 22-p<lr. guns in 
tensely brillim1t flnr e, illuminatlllg a coll re supplied to 5.9-mc ' . ' 

I l h t tar she s a · h · cl ~ uts been reported t a s C owder (approximately one-t ll' 
all ships . lbs. 5 ozs. R. P. · P 

,~rh bar<Ye of 2 
vv en firing star shells a c "' 

of the ser vice clrnrge) is used. 
1 

. 

c . t the Germans use star shell w~th 
oloured Star Shells. . on active service tha h ther similar shell are supplied 

I l irroen t lrnown w e t 1as b een o bscr ved hy our 11· b ·e It is no ' 
r ed • as 01 · s t ars 111 t heir an t i-aircraft guns 
to ships. 

Caps. . use in 1914. 
These are soldered. on to the 

?.?. were in 
. Caps of the s hapes shown in Plate ,,,, b mbardment wns found to have a cap 

Point of the projectiles. 1 pool after the o 
A • t H arte of n 1 J -m. sh ell r ecover ed a. 

the Firth's h ollow pat tern . 

l'rrarking of -p • . 
- roJectiles. f nows:- . f th b}nck 

1'h . . · as o Tl ·t m rear o e ... e m arlan<Y of projectiles is . 1 swell. 1e pa1 s "" · . r ht blue. h cent1a. 
t eol sh ot.- P amted ig 1 up to ~ e d }i<Yht blue. llow band is painted 

A. P. sh ell --P ainted yel ow ·e paint0 "' . tice bw·ster a ye 
. base a l -·th a pr ac 

sh oulder b and and the . d When wi . . that part, excepting the 
C. I. Common.- P ainted i e . fixed arnruun1t1on 

round the shoulders. . ello•"· In 
1
. 

H. E. sh ell.- P ainted Iigh_t Y bnnd is blac '· 
b d 

. no- ,., 
nse, in r ear of the 1'1"1 ° d uld · 

Sl 1 1 hen · d nd sho ei · u·apnel.- P ainted b ue. ·th a b}ac_ c lloW ban rou . bw·ster a black b and 
S t ar Sh ell.- P ainted <Yreen w1 ·th 1.2-1n- ye~hen ,ritb practice 
p . . . ,:, d . d Wl fl ' VI' 1act1ce sholl.- Pamte i e ! ed yell0 -'· . 

Su_bstitu te A. P. shell.~ ~ ~~t bnnd- ack lncquer vaJ•UJsh. 
Al 1n front of foremost dnv1n° d ,fi tb bl, 
A lbsh ell h ave the central swell coatell is fuzed-

lac]- n · t • . h tl1e she D ·u " 1- 0 in indicates t n.t 
. r1 p rojectiles nr e p n,intecl blu.ck- and smaller guns on.ly one 

Driving B . 1 (] Q.5 cm.) bands each about one-ands 1 4-JJ · . two , 
C · For t 16 there 31 e ll d off at a s teep slope 0 Pp0r cl · · 1 d d bove d · beve e . • _ 1 

b and is nving b ands are emp oye . i.-.s all a Pl)er bn11 is 1 ·vcr band is cylindi·1ctu, 
. . used. F . . .) gl•• f the l1 . 1 The o, Sl,-: th of th . 01 .t he 5. 9-rn. (] 5 crP edge o }jndncu • 

and is s e caJ1bre in wid th. The froo t_ 1iuost cY 
b tnooth 1 • · 1s a d ·1 f 
Ut tho fro . ' w l~le the r em· portion . r Ja,rt. lain intcrrupte n )S or 

On e 0t\ <"dge_1s sligh tly bevelled. 
1 011 

tbc afte /which ha.re P 
Drivi1 t ,e dr1vino- b ands is serrn.tec ,, t o-roo,e 

en ,· 1g b a. I . b . dcr-Cv ,::, Slu inc. th n c s are pressed m to un . 
e e grip . attern. The pnroer 

e1•s, Yr,·u]JP P · 
o J'iIJ1 11·11arY ~ • . . C/1? und consists 

h J. lie ore · h pnroc1 -, 
.-:-ei·cu . 0 t t .,n as t e .d e CllSC The head Used · sion • d are · k110' ' ' b cartn g · • 

of it1 the h Pruners only are used nn o-uns is . ,. into l e_ . remo\·ing the pnmer 
a sh cavv . Q F- "' sci e, , ·t1n<Y o1 I . l . _ 1 , 

is s l' ort bro. . nnd m0diu m calibre .. •ior t,o for inse1 o t, ·al boss, "'uc 1 is :uso 
ho; ldthnnd ha.:" tll)ody, t hreaded on the e>'.tct~ke the IJ,~? Jen ,ring il cc:111 with central fire-hole. 
b e 1l'en · . 1 ts to · ~] ) , S !ll1 \ I orcd case. 1' ' <;em 1-circ11lnr so .1·11dr1c1 • d bros out h · t c, 1 ) nn and th e 1nteri01· is bored ou · ioJt en] 

tea l . rcuss c eel to rpc01 ve t he pc 

I 
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The body is filled with fine-grain powder and a compressed powder pellet with centr 1 fi . 
hole. The primer is closed by a brass wash er and a disc shellacked in place. a 1 e-

Th e old pattern primer C/95 is still in use for firing practice and saluting char11e,, 

When screwed in, th e primer is flush with the bas e of the cartridge case. 0 
" · 

Fuzes. 

The following fuzes are in use. The type of projectile in which each is used m b 
from the t able of ammunition on page 13 :- ay e seen 

Nose Fuzes. 
Nose Fuze C/89. (Granatzunder C/89.) 
Nose Fuze C/98 . (Granatzi.inder C/98.) 
H . E. Nose Fuze. (Kopfzunder fur Sprenggranaten.) 
Time and Percussion Fuze C/92.99. (Doppelzunder C/92.99.) 
Steel precussion (specimen recovered). 

Internal Fuzes. 
Internal Delay Action Fuze. (Granatzunder m it Verzogerung.) 

Base Fuzes. 
Base Fuze C/98. (Bodenzunder C/98.) 
Base Fuze C/00. (Bodenzurider C/00). 
H. E . B use Fuze. (Bodenzunder fur Sprenggranaten.) 
D elay Act ion Base Fuze. (Bodenz tinder mi t Verz ogerung.) 
D elay Action Base Fuze wi th safety shutters (sp ecimen recovered). 

Nose Fuze C/89. (P late 23, F ig. 1.) 

Th is fuze is used in the nose-fu zecl common shell for the 4-pr. (5 cu1 ) 
cm .) Q. F . guns n,ncl also for the 5-pr. (6 cm .) B. L. and Q. F . boat and fielci and 3.5-in 
of a brass body (a,), th e upper p urtof wh ich is threaded to screw into a fuze lltns. It c · \8-8 
is bored ou t cylindrically, and the upper part is threaded to r eceive the s a_ apter. 1'h o~sists 
t aining the detonating cap (g) . T he base of the fuze body has a cent i: t Ved Plug ( e ody 
lower par t is the need le pelle t (b) with s teel n eedle and centr al fire-hole ~ e-hole 11) con-

. . · 11 (d ' Wln l · . n tl pl ace by a brass pla te s tirrup spnng (c) and a safety co ar ). A brass s . c l is ret . le 
. ])1ral 1 a1ned · 

(e) is placed between the pellet an d th e detonatn~g cap . re )ound . in 
A ction.- Before firing, the safety colla r r estmg on the arms of the . spi-1ng 

all par ts r igid. Two insp ection holes (i) cut in the side of the body of th str1'llp spr· 
r ectness and safety of the fuze to be ascertained by inspection. On thee Uze enabling holds 
of disch arge forces the safety collar over the springy arms of the s tinup gut\ fi ring :hthe Cor
on to the conical part of the needle pelle t . T h.is exposes the h ead of the spring and' e shock 

·1 · needl so fi. sp ring now holds t he n eedle pellet to the rear unt1 : on 1mp~ct , t~e Weight 
O 

e. l 'he . r1nly 
reinforced by th e safety collar, overcomes the ten_s1011 of this spnng and h f tho 11.e 1ehound 
detonating cap and faes the fuze, the fl.ash p assing through the fire-halt e needle ed]~ Pellet 
of the n eedle pellet. e tbro11""h 

st
rikes th~ 

c the 
Nose Fuze C/98. (P late 23, Fig. 2.) Centre 

'l'b is fu ze is used i n the common sh ell for the 4.1-in. (10.5 cm. ) and 
Q. F. guns . T he fuze is_ gene1~ally sim ilar in prin ciple to the_C/89 fuze, but i 5-9-in . (l 
and differs in the followmg pomts . A lead rebound w~ h er 1~ placed in the s of large/ ~Il.1.) L/

3 
the cpntral par t of the needle pellet is conical, an d the mter1or of the saf base of th dim.ens · 5 

in s ltape. All pn.rts arr d~arly s hown in the Plate. . _ety collar is e fuze b ~ons 
Action - On shock of d1,;charge the safety collar s traightens out th Qlso c _dy, 

t . "Ul) ,spring sets back on to the conical p art of the needle pellet l e two lll'Jn °111
cal 

s 111 . ' , f ·1 11 t fu . . , eav-· ... ,s of 
fl f ·ward 011 impact. r ile rebound o · t 10 pe e on -mg 1s pre-v 1ng ti, . the 

v 01 . entect 1 ,e lat safet 
a~d spiral sprrng. )y th ter f1, Y 

I )ection holes are pierC'cd th rnugh the body of the fuze as in tt- e lead ee to 
nsJ . 1.l,Q C/Rq f '"¾ho1-

F ~ H . E. Nose uze. . 
, ,

1 
. f . is used for the f I. E. no. e-fuzed shell for t he 4.1-io. 5 9 

. 
J i1f; u;-:e . . l 6 7 . o- ' • -111 . nimon m the 5.9-in . a nc . -m. ,.,uns . ., a11rl 

f . ,-ns t-1ron co . f 1 f C 6 7 · 
0 1 · . • , identical with that o trn nose uze /98. · · tn 

The action is . ~\.Jns 
· a nd 

AMMUNITION. 
11 

Steel Percussion Nose Fuze. (See Plnte 23A.) red which hrrd been fired from a 5.0-in ch 
f l ns been reco,e • f - tl ma1+ on th e A ~p ccimcn of t his t _yp e of uze l, · t t,ne of nose percussion uzc, H::, l e " 

l . · the newe:, J , 
gmt. I t is h eli(n'cd thnt t u s is -

r ecovered fuzr sh ow ed th e da,te 1916f· t el fi .· 11 the <1roo, cd ferrule 
T l • de o s e · On the o-un 11m0 e 

10 h od v of the fuzr 1s mn. · fl·olll the Plate. . 0

11 tlle centrifuo-al shutters 
'T<l • • be seen . (b ) This a ows o 
.u 1c iLct10n of the fuzr can . <1 5o{etv clip · f • the cleton ator pellet (cl ) 

( ) f ·t] . spn11t, ·" J • • (g ) reeing 
a se ts h:wk o,·c r t he nrms o 1e ti 1·r bri1SS ns1s pins ' dl (e) on im1)act. 

(c) t · g on 1e (f' to the nee e o move ou twn.rd · turiun d t 1utor Jon 
l . , ' ' . the e o1 t , 

" 11rh cn.n n ow fh- forwa rd, forcing 
I • 23 Fig. 3.) f d shell. . 
nternal Delay Action Fuze, (Plate ' · H.E. internal uz~ d b e 

. · d 3.5-111 · descnbe a o, · . . 
T h is fuzc is use d in t he 4.1-111 . unh t of the nose fuzes f. tbe fuze being passed tluough 
'11 . . . ·1 . tot u. l tl flash iorn 
. 1e aet10n 1s C'Xuc:t-lv sum nl t throug 1 10 

1'1 - : . ., h t n,bou 
· l e deln, r n,c t 1on 1s hroug f e 

'L t .1 f tbe UZ • 
< or tu ou s passage i11 t ho base O . 

1 
• l this fu ze is used 

. . I·fondbook Il1 w u c 1 . 
Base Fuze C/98 (P late 23 Fig. 4.) A.n1m1u11t1on . ·oba.bly a.lso used lil some of 

, . ' . the German • L/40. I t is p1 
is th rhe only sh ell m en t ion C'd 111 g 45-in. (24 cm.) . . (b)- lio-hting peJlet (c) 

t
.h e h asc-fuzed common for the · · 

1 
(a,) with lea.d _disc .- '. (1 "'(g) . nnd screwed 

e olde . . ._ ]3oc Y . (f). si)lral spin"' ' 
T 

r n.mn1umt 10ll . ll -· nir pa.rts . . . JJ spring , -. 
1 

t the top is threa.ded to 
h e f . f l fo ow1 " ( ) •st!l'lll . 11" r. nc a l ll w·tl uze cons ist s o t ie . ·crew r , t cylindnc11 ., · 

1 
d t screw into the s ie , 

l 1 dct on a tino- caJJ (cl ) and clos1ng ls 1·" bored ou , J)1•rt is thrca,ce. o=·om tl1e hase to the 
cap (Z) . 0 • bof y J J wer " 1· y L' 1 ' . . 
l"e . . I, with n eedle . ThP hrnss ; tcrior the o o take th~ fuz~ --~ t~ form n, gas-t ight JOIUt 

c;ive th e screw ed Ci1.]J. On tho c. r,ulN" J,oss t ]111,JJcd, in OJ de1. ·e drillrd through th e 
a.n u o1 1 . •cct flll t> . one-s . holes r,1 h f t. 
t] , 1 t 1.e solid h o sc there 1s r. 1 ' 1,oclY is c . ,,, l inspection . nnd therefore t c sn. e Y' 
\\~~~ad ed p ort.ion the exter ior of tl~\\'0 cylinclr'.~~~tneS3 of _the ~~l~~lricnl in front, but t~e rer 
l' " t] the fuzc h ole in tho shell. ])]C the ~0; 1t·11ir pellet is_ cy bl e1·tw th rended to receive lt11~ 
u1 1re" l l d t" cnll, J1<1tl .1 e ·t1on , o . cl safety co ar 

t <•C ec wn.lls of the bo Y ..., . br11s,; ·" .. itl' poi . c:1)nn rr nn 
o h e . ' , . 'fhe r the iei The stirrup ., . 0 f J . •dened brass 

Pa r t . ~scerta rne cl by inspect1011 . ir·tudjni~.11).' osit ion. \. piTfLl s~n ug o ui~ The 
st ls conical; it is b o red out }ono1 _ ir cr,p 1J1_Po· caned. f s n.nd the scri)we cr,p . 

a1:p ~crew wh ich reta ins the dcton~tt~tter l)e-1:i;e ligh ting_dlel~ei~d hns a centt l ~~e;~ole. 
Wire o Olls ~n.l t ype, the interior of t .lei bet,re~n the steel nee te ti10se id rendy c e:::c11 . 

f ' · 4 lllch · , · l ·s place •1•1e5 pects 0 
Uz" · 111 tn1c (n ess, I . ·] ·ch r,ill . nll re:0 

~" is e lo ' 1 b l J) w 11 . i r in " . i · sec v the screwrc CD, · • 5 j1111.1ll . Uot being mn,oe 
Action - 1,•1' t · 1· t l1c {uzc is . f the Jirrht1ng pc 

· 1e n.c 1011 o ' bn.sc o " . , 
Base F' C/!JS in the ) cl the 11-111 . (28 

Uze C/00, 1<'111.C . (17 Cll1• il,ll 
Th· 13nso 5.7-111 • 

of le11 11s fuz<:~ on lv differs from the 1· J1ed- 1 ell for the 
,c a ll 1 1 • · bo 1s 1 s 1 
It ' . c t 1e lea d disc h r 1.11g a I con1n101 

1 
. 

c111 ) r' l '> Use d in the h nse-fuzecl C. . . It is Also usec in 
· .,/40 • to ll-111 · 

g u11s . 24 ) 5 9-1ll · . burster. . 
ll.:E; -r-, d p]ate .f zes froJJ'l1·~·,,, 7,ractice ·is can be seen Hl 

· .oase F' . r: 0,11 e \\ , ::i..V· DetflI . rr 
Tl . Uze. (Plat e 23 , Fig. D, 11 ,dth b:tSl -~h ]1a'1'0 a, described- detonnting cr.p 1s nl( 

C.r_ co~ <; fuze is u sed in all H.E. sh~d ltr,of'e ;o~e 11,JreadAnsh froI11 !l~: fu ze. The body o , te 
1'11 n:f:i.on shell 8 .2-in. (21 c-111.) ~11 wit.11 t, that the . g pJttg of 

tl o u . . . . l]) e · c; 1 - 111 
:i.o Pl t ze is icle.n t ic:11 in p n nc ·- f t1Zl' I• _ the c 0" 

lb, Q, C TI · . tl11~ d J]l 
e1l t ed -1 · · 10 onh- cliff er r.nee 111 . tai11c 

1 
ll The Juze 

f )'1 a, ·· , . l · · co11 r 1<' s 1e • 
Uze is 11 ·· l)OWder p elle t wn1c 1 1s 

5 
cLll·) h-~-

1 
pliicc of the 

l:>e1 1U.tkC'cl " s p gr. , . ) 12-iI1 · (30- tinu that 11: t ;11sh from the 
ay 4ctio f ig- 6- j ll th0 . e e~cep c;using t10 
1'1- . n Base Fuze (Plfi,te 23, ,.I nJsO I· ose fttZ ' ·sts in f the fu zc. 

i . · 1lls f . • 1 II nn (I :B > • 011s1 • ,e o 
s id0:ntirn, U~0. i ::; ll,:;C'd i ·,1 n.11 A .P. s 1e_ h t.l1C J:l. ~- ,r111s c e 1ong1.tz11 

Powder p, i Il l :-,h ape fi n d i11 det:jl wit_ ·11scrted·_11cJ to th . ·e rcco,·ercd i1t 
Pe1•<'11ssi G let n, clel i:q - net.ion de , ire is l JIS , [lr. fl to 231\ .) . h o-uns " e~t· for!l1 of drh,y 

o11 Pell . . t ,,r tt10 . p li\ J 9.p1c " , 1·1 tc:, 
l)el C' t to p n::;-; t hrou gh n, · (See 011d ,, ,1rr t,1r ' 

ay A •s, · cl1 thcv ' -Q.Ction shutter 11-111 thilt . 

t SJ)G . Ba se Fuze with Safety 
I 

fro111 -:hO''' 
<·1111 , f -re I t <> · 

o,vcst nft e,1!-l of t his t v 1)c of {ll ze , 1 ~ t c11C " 
fl(:tio · ' r 1 , · 1ql ;J . 11 h a:--;C' f 1(' d nte 011 thr:-:e fo r,rs. · 

ll zp 

de"C"LASSIF'/J,:l.) 

411thori1_1 f . 0 /0.5c_) I / 

--..... 
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12 GERMAN NAVY-PART IV.- ORDNANCE, ETC., JULY, 1917. 

The action of the fuze is as follows (vide Pla te) . On the gun firing the bras- d t 
straightens out the s tirrup (b) and is set to the rear. This frees the centrifugal~ he ent (a) 
leaving the detonator pellet (d) free to fly forward on impact. The delay actio: _utters (c) 
in the same way as in the ordinary base fuze, by the fl.ash passing through a tortuo 18 secured 

us channel. 
Time and Percussion C/92- 99. (Plate 23, Figs. 7 and 8 .) 

The time portion of the fuze consists of the following par ts :-
Magazine ring, a, with ann ular ring, b, of powder forming magazine and s· _ fi 
The annulai: ring _is closed b~ a screwed ring,_ s, whic~ ~orms a cover pla~~- t·o holos, c, 
The lower time rm()' · d carries an annular rmg of t1m111g composit1•01 

. 
0

' ' l lllt , 
one place . . . _ · eirupted at 

A similar and interrupted ring of t iming compos1t1on 1s carried by ti 
rinO' e, which is fixed and forms the body of the fuze. These pai·ts le Upp0,, t· 0

' • are l 1 ' ltn 
_by the locking rin~, f. . . . led togeth e 

g 1~ a needle pellet, i th~ detonating; pellet carl'lecl m the d~tonat.ing lu er 
~s held b y mea_ns of t~e safety pm tlu·ough the upper tune ring. p nge1·, h, ,.,. . 

k 1s a safety sprmg which keeps the needle clear of the cletonatin h1ch 
gun is fired. g Pellet lil\q 

The nose of the fuze is closed by the clos ing plug, Z. ~ I:.\\~ 

The percussion port ion of the fuze consists of :-
The needle, m, fixed in the wall of the upper t ime ring casing. 
The percussion pellet, n, with elongated slot through which the n - U 

this is held in place b y the four arms of the safety cylinder, lJ, pre::~de, m, 'Passes . 
The detonator , o. 0\1er i.t. ' 
The safety cylin der , p, with four arms of flexible metal, holding the ll 
The closing plug, q, screwed in to the upper t ime ring casing. pe et, n. 
The granulated powder pellet, r, between the percussion pellet and tim. 

h olding the former fixed . e needle Pellet 

' A CTION . 

Only th e lower t ime ring can turn, an d the time rings are so arran()'ecl th 
t i.me of flight the upper r ing passes the' flash to the lower ring after hcilf that ti at for a gi\1 
th e safety spring, le, is pressed in b y the impact of the detonaLing plunger 7i tnel .. On fu;,..,en 

h · · 1 h 11 ' ·, w 11cl · = g by the rem~val o~ t e safot~- p m. The detonator s tn ms t e neec e and is fuetl . ~ 1~ freed 
the upper t ime rmg, ~nd simultaneously the granulated powder pellet, r , which i;111s ignites 
and leaves the percuss1011 gear free to act. . Urns awa 
. The triangu!ar ~ ark on the mag~zine pla te marks the pomt a t which the fi Y 

from the lower time rmg to the magazmc. reholc leads 

Time Position. 
If the indicating mark i~ set to any range or t ime, on the gun :firinO' the 

is igniLed and bu rns to the r ight for half the time. At this point the flash i
11

PPer tirne ri 
lower t i.me rii1g which bu rns to the left until i t reaches a point abreast of the ,s _carried to tuhg 

' . I ) t h vr1angu1 e where the fl.ash passes down tl~e channel (filled with po:vc er o t e magazine. Th a1· lllatk 
the magazine passes through six fu-eh oles to t he magazme rmg C/92. e flash fr, . ' 

. b . . . I OttJ. The maXJmum urn mg time 1s 26 seconc s . 

P ercussion Position. 
Wben the mark t on the lower time ring comc1cle!. with the m ark ou ti 

t,h e fire-bole from the upper to the lower t ime ring is blank £fanged ; the low 
1

~ n:iago,zh1e l 
Lherefore ignited and only the percussion arrangement can act. ei h 111e ring P ate, 

If the fuze does not act owing to the t ime arrangmen t, it will act as f 
1 

18 not 
The powder pelkt, v, having burnt away, the percussion_ pellet, will on i

111
°/0 w:; 0 11 i'lll 

The detonator, o. will s trike the needle, m, a nd the flash will pass through tl l act fl:y f , Pact. 
. C 1e fire h o1war l maO'azine rmg /9'2 - oles ±· · c · 

b o . the 

• 

AMMUNITION. 
13 

• (See Plates 22 and 24.) Games. 
. t of projectiles are as follows:-The 

• th v-ar1ous ypes . . - h · d will 
The o-a m es (Ziiudladung) in use idn Ion: C/08. The projectiles m which eac is use 

1 ·er o h C/08 on o . . 
a1be and small C/98, and t e .. n on pa.!Ye 13. 9 is in use in conjunct10n with 

be seen in the table of ammUDJtJoo!Yazine 1ing (Ringkapsel Cf~! serves to reinforce the fl.ash 
In addition to the above, a Ill " 1 ··nder) in shrapnel. 

the time and p ercussion fuze (Doppe zu . . a owder pellet (Zunclschlag C/91 
of the fuze . . n projectiles a reinfo~cmbi!ter 

In some powder-filled cast-11"~ h of the fuze to t e · 
and C/98) is used to convey the as 

. ts of a tinned sheet brass con-
Gaine C/98. (Plate 22, Fig. 1.) ly in size, Each consh is ening of the container is an 

d'ffer on At t e op h 
. The C/98, small and large, 1 f icric pow~~r, a. There is a leather washer, d, at t e 

t amer with about half an ounce o _PO' coropos1t1on, c. th fuze is in place. 
1 • delaJ111

t:i th's when e exp osrve l)ellet b and some (Yu.inst 1 
' ' bears a,, top, and the base of the fuze 

. th C/98. These gaines are, 
) t10n to e . . 

Gaine C/08, (Plate 22, Fig, 2. . . l and constrUC t' on base fuzes and are unpernous 
. l)fll\OlP o \ . th clolu.Y ac i 

h The C/08 gaine is similul' in with s11e\ \\'1 • A. p ~hell. 
tiwhe-v-er, especially d esi()'ned for use V"ered 11-10• · · :, 

s ock. ::, froJlJ a reco 
Plat 9 · and fuze b 

· e -4 shows the go.we 
22 

Fig- 3.) d powder. I ts shape can e 
~a (fJ0,te , . 1 rtlllu1ate 

gazine Ring (Ringkapsel C/92), . od filled witi g 

'I'h · · t coPP81 a itloD, 
seen i is 18 made of strong she~ f ..,\Jl)Jl)UD . . t ships, so far as this 

. n the plate. Jowance o of a01roun1t1on o 
Al J1 rtrO,J)Ce r a o» 

re--Wil• 
table shows the p is 1- 'I'he followincr 

'-llo,vn. o 

\ 

Remarks. 

¼ t· l A. P. capped. 
¼ · 1211 Ji, E. 
30-1211 -er E A. P. capped. 
66- ,o. •• 
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Table of Ammunition. 

The information contained in th.is table has been extracted from the German Ammunition Handbook captured during the War. I t may therefore 
be> tahn as authentic. Descriptions of the projectiles, types of powder, fuzes, &c., will be found in the letterpress of this repor t. 

I N,1turc or T,cnelh Totnl 
W eight or Weight Cun. Projeetilo in C'ali- C'omposition or Hursler. 
Burster. F111.e.* Onine. or Pro-~upplied. brcs. 

jcclile. 
- -- -- ---

T,b~. Lbs. 
3.i",.in. v~nr. (S.<w-m .) Tr. E . (NoS<' 2.6 F. r. C'/02 or C:rr. C'/AA .026 Nose F11ze C'/89 Smnll ('./9S 

I 

Q. F . I./:lO nnd L/3.i. Fute). 
" " Intcrnnl Dolny I Tr. E. (Tn lernnl 2.~ . !l.13 " Fnze). Action. 15. 4 C. I. Common 2.6 131nck powder. , •185 Nose F11ze C/89 " (Nose Fuze). 

.. ' Pmclicc Shell 2. 6 Sand nnd sawdust ······· ··· · · ·· ··· ·· ······· · ··· 

-- - - -- ---
3 .. 5-in. 22-Dr . (S.8-Cm.) H.E.(Nose 3.0 F. P . C'/02 or C:rr. C'/&q I. 40 Nose F111.o C/S9 Smnll C/9S 

I Q. F. l./4a. Fuze). 
" " Internal Delay 22. 0 R. E. (Internal 3.8 I. 41 " I Fuze). Action. I Practice Shell 3. 6 Sand and sawdust (Adj11slnble) Nose Fnze C/89 Large C/9S 

4.1-in. (IO.xn1.) Q. F. l~(Nosc - 3. I F. P . C'/02 or n rr. C/88 I. 9; fl. E . (Nose L nrge C/98 1,135, L/40, and 1,1.1a. Fuze). Fuzc). 
Fl. E. (Internal 3. 8 " " 2.58 Internal Delay Small C/9R 

li'\1zel. Action. 
C'. I. Common :J. 7 Conrsc-grni11ed powder . 7il Nose Fuze C/98 Smnll Zund- 38. -1 

· (Nose Fuze) . sehlae C'/91. 
I Shrapnel 3.0 13lack powder .3i-! 'r. & P . C/92.99 M:ll?nzine 

r ing C/92. 

I 
P ractice Shell 3. •t N il Nil Nose F uze C/9S Largo C/98 Star Shellt ..... . .. F . G. Powder About 3 oz. ··· · ······· ··· ···· . ....... ...... .. ·········· - - -

5.9-ln. (!.'i-<'m.) Q. F . B . E . (Nose 2.9 F . P. C/02 Orr. C/88 4. 41 fl. E . (Nose Lnrge C/98 ·· ······ · L/40. 
I 

Fu1,0). Fuze). 
H. E . (Base 3 " " 3.57 B. E . ( BllSC " ·· ·· ····· Fuzo). Fuze). 
A. P . Shell 2.0 F. P . C/02 1. 91 Delay Action C/08 -· · · ··· · · 

I ( Unse Fuzc). 
C'. T. Common 2.9 F . P. C/02 nnd pitch ( Practice) n. F.. (Nose L nrge C/06 .. .. .... . 
(Nose .Fuzo). . 264. Fnze) . 

) I Shrapnel 2.6 Black Po\l'dcr .992 T. & 1'. C/92.99 Magazine ·· ·· · ···· 

1 '!/ 
ring C/02. 

Pr,u,tico Shot 
2.6 NH N.il ··· ········ ·· ····· ····· ··········· ···- ····· 

I 
IT. E. (Noso 3. 1 F. I'. C'/02 Orf. C/68 

I 
6.61 

I 
fl. E. (Nose Lorge C/ 98 / ....... ) Fuzc). Fur.c). 

I 

..: 

5.9-in (15-cm.J Q. F. 
L/45. 

H. E. (Nose 3.5 F. P. C/02 8. 87 H. E . (Nose Large CfJS 
F~~e). Fuzc). 

3.3 5.51 " 
H. E . (Base 3.'! 5.54 H. E. (Base Long C/0S 

Fuzei Fuze). 99 
A . P. S ell 3. 2 2. IV D ela y Action 

<.JJ.nso Fuzc). 
C. I. Common 3. 3 (Practice) . E. (Nose Large C/98 
(Nose Fuzc). . 308 Fuze) . 

6.i-in. {li -{!m .) Q. F. 
• L/40. 

El. E . (Nose 3.0 F. P . C/02 or Grt. C/88 7.71 II. R . (Nose 
Fuzc) . 

Large C/98 
Fuzc). 

A. P. Shell 3.0 F. P . C/02 3.96 Deh,y Action C/08 
~nsc F uzc). 

C. l. Common 3.0 ( P ractico) . E. (Noso Largo C/98 
Hl 

(Noso Fuzo) . 330. Fuzc). 
C. 1. Common 3 . 3 C. G . bursting l)OWtlcr 3.74 Bnso Fuzo C/00 Zundschlag 

C/08. 
( Base Fuzo). 

2.1 Black l)OWdC! l. 5•1 1>1aga1.ino 
Shrapnel ring C/02. 

Practice Shot Sand and sawdust ·· -· · ·-· ·· -·· 

IU6-in. (2.-1-cm.) Q,. F. 
L/40. 

11-ln. (28,em.) Q,. F. 
L /40. 

H . ls . (Baso, 
"Fuzc) . 

A. P . Shell 

C. l.Common 
mo.scvm.o1 . 
l'rocUcc Shot 

A. P . Sholl 

C . l. Common 2. G 
( Ilaso Fuzo) . \ 
C. I. Common 2. 8 
( BllSC Fuv.e). { ~ 

3 

, __ P_ra_ c_tl_cc_ s_h_o_t _

1
~ 

H. E. (Base 2. 9 
Fuzc). 

A. P . Shell 2. 6 

C. l. Common 2. 9 
( B~ F':?'e). 

2
_
6 

Practice Shot 2.4 

F. P. C/02 1;,. 18 

i . G7 

Sand a1;1d snw<\ ust (Adjustable) 

F . -P. C/02 1md 1>itch \ (P'f_c~cc) 

-\l- 6_7-5 -\---1---1 

~- P. C/OZ (Practice) Zi~J.%~f L a~~C/08 I 
. 727. Fnzc). 

1 1 c. o. bursting powder G. 35 I.lase Fuze C/98 Zundsc 1 ag 
C/08 

Sand aud sawdust (Adjustnblo) . .. .. .. .. .. ............ .. 

F. P. C/02 

C. G . bursting JJOWd~r 

F. P . C/02 

Snnd nnd sn we! ust 

35. 59 

11. 02 

11. 61 

(Prnetic:e) 
. 99'2. 

(Adjustable) 

rr. E. (Bnso Large C/08 
Fnze). 

C/08 Delay Action 
(Baso Fuze). 

Zundsrhlng n :ise Fuzc C/00 
C/98. 

LI. E. (Base Large C/08 
Fuze) . 

· ··· ·· · · ········· . · ··· ··· ········-

238 

309 

620 

F ull (Action ) Cha rge. 

T./30 guns with M. V. 2,021 r. s. 

2.53 lbs. R . P. C/00 or C/00 
(200X5/2~ . 

L/301?1111s with M. 1 • 2.198 r 
2.78 lbs. n. P. C/00 or C/06 

(200X5/2}). 
L/3'ig1111s. 3.08 lbs. n. P. C/00 

or C/00 (200X6!~/-

5.13 lbs. n. P. c100 (•li0X9/l) or 
H. P. C/12 470X6½/:l) . 

L/35 guns. 6.2-1 lbs. R. P. C/00 or 
C/06 (54-IX ll/fi). 

L/-IQ ~uns. 7 lbs. R . 1'. C'/00 
(544X ll/li) . 

L/40 nnd L/!5 ~uns. 0.83 lbs. 
R. P. c;oo (5HX lli6). or 

7 lbs. R. '. C/12 (54'1X7l/l ) . 

2 lbs. 5 oz. n. P. c . (213X4tX2¼). 

M. V . 2,460 r. s. ~uns. 
20.16 lbs. R. P. C/OO'or C/06 

t550X Ilt"1½J• 
M. . 2,025 . s . guns 

21.82 lbs. H.P. C/00 or C/06. 
(550X I l½/'IJ). 

I 

29.2 lbs. n. P. C/06 

(275 ) 550Xll½/-l½ . 
or 30.2 lbs . R. l'. C/12 

(825XIO/'I}. 

51.S lbs. n . P. C/00 or C/OG 
(1040Xl7f7) or 

50.7 lbs . 
lt. P . C/12 (1040X12/5). 

L/~ti'f.5n . P . C/00 or C/00 
(845Xl7/7). , 

L/i~oV~5 lbs. R. P. C/OG 

(:xn11) 
1ioro 12.3 lbs. ditto. 

'l'otnl 77.3 lbs. 

94.3 lbs. R. P. C/00 or C/OG 
( l040X li/7). 

Pmcl ice Chnrgc. 

1.05 lbs. W. I'. C/89 or C/07. 

2.31 lbs. R . P . C/00 or C'/00 
(200X5/2\). 

3.01 lbs. n. P . C/00 or <'/Ofl 
c2n:ix,1}!2\J. 

7.71 lbs. R. P. C/00 or C/06 

c:xsm). 

I 

l I. S lbs. R. P. C/00 

( 290 ) :rooX6/2} . 

--- -

\G.5 lbs. R. P. C/00 or C/Ou 

c:~xo/2½). 

20.l lbs. Il. P. C/00 or C/00 

(~xom). 

38.S I bs. H, l'. C/00 or C/OG · 1 
(5!-IXIIN). 

--------1-------'------- I 

ll5.5 lbs. R. l'. C/00 or C/06 
( l2.10X 17/7). 

51.8 R. P . C/00 or C/OG 

(
5H ) 
1•i2X 11/6 
511 

-- --- ---1----------'----:-:--~ -:-:-:---::---~-- d ,. 1·11 a tcw cases s pecimens or IBtcr types or ruzcs hnvc been recovered, ride pnges 10 nnd 11. • T hese nro the ruzcs mentioned _in the German Amrnunilion H ~'? boo,. 
t Tbc source or this information 1s n recoycrcd roun d or ammumuon. 

R cmnrks. 

' 

l ' ull chnrgo in 
two prtrlS, 3CC 
p. 0. 
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ll•lll, ,2~~, ... , c.). J•·. 
!. ,: .11111 I, .-~,. 

'sutt,re or 
Project lie 
supplied. 

.\. I ' . ,ihcll 

~ubstilt!tC \. p. 
Shell. 

r·. f. Common 
( Bn.sc FusP). 
I m< 1 ire Shor 

J.e nith 
in Coli• 

hrcs. 

·1. 2 

-

C'om po~i I iou o r Burster. 

-

F. P. l ' 0~ 

wd11<t 

-
W~i~ht of 
Bursrcr. 

- -
l,h-'. 
10. 7•t 

(Pr:iclicc) I I. ,i ... 
" " ' 

(.\di11<tllhlc) 

---
l:!-i•l . ;~o .. , nu. l Q. F. 

J. ;,o, 
If. E. tiln.«' 

Fuzc). 
.\. P. Hhc!I 

S11 l'stit11tc .\. I~. 

< •• I. C'ommo-1 
, ll'.1-<c Fu zc. l 

~- ., 
3." 

F. P.r 02 

F. P. r 02 o 

F. I'. ( 

ncl pi trh 

''112 

- - -~-- ---~---- -- ---- -- -

59.0."-

25. 4 I 
(Pmcticcl 

I. G5 
" " 

I 
I I 

- -

FU1.(l, . 

I 
I n ch11· .\ction 

(Bn•c Fmcl. 
u ,I 

IL E. ( 11:15c 
1-'117.e) . 

·········· ····· · 

Delo,· \ ction 
( ~?SC 1'1;:c). 

I " ,. 
I rr. E. cna,r 

r111.c ). 

I 

T otnl 
Gulne. Weight 

or P ro• Full (Action ) Chnrgc. 
Jcctilc. 

- -------- - --
L on/! r,ro~ 672 ~lain Hi~.3 lhs. n. l'. Cl()(i 

Cl5 • · ) .. tii2 1230x-~ 1.1 • 

" [,()j Fm·c i,?.0 lbs. dillo. ----... ... . .. ... . fi72 'l'ot·1I 2 1R2 lbs. ----
--- - - - -

Loni:(' OS &i:1 

l1 

lfoiu 201 lb,. n. P. ( ''12 
(1230X IS/SJ 

" s:i:i F ore iii ll>:--. d ille>. 
S9~ ---.. . ... ... .. .. 

Tolnl 2, 7 lhs. 
I.on~ ( ' 0" 601 ---

'- - - --- -

P mctioo Charge. 

--

~fain &i Ills. 11 . 1'. C/00 or f /00 

c~~x 11;m) 
!!5ll 

Fore -11.0 lbs. •Jillo. ---
'l'ol·tl 127.0 lb,. 

---

l lniu 9R lhs. n. P. C/00. 

c50 ) ,~ox 11~!,tt . 
5;,n 

Fore &2 IUs. dillo. ---
Total 150 Ills. I --- I 

• 1 t r·t rr<' 11 <' f1 :r, rrr1 li<1t r,I i11 ll <' rr,11 r u .\n 1111 nitifln ITOI!<H ook. In a fc,,·cnsc.•spr•c-i11:cn:- or tiler trrcsor ruzos ~111vo hcon rcc9,·~rcd. rile J> H!'C::. lU 111hl ll. 

.. • 

Rcm nrks. 

Full chnrl!O In 
two11nrL~,see 
p. {i, 

Full chnrgo in 
two pnrr.s , see 
p. o. 
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The maximum raLe of fire with ammunition in readiness is about 100 rounds per minute 
The barrel has six grooves of right-ha,n.ded rifling, the twist being half a turn in the length of the barrel. 

Details of Small Arms. 

Calibre. Weight. 
Rifle. 

~rm. I Ins. With Without 
Dnyooot. Bayonet. 

Totnl length. 

With Without 
Bnyooet. 13nyouot. 

Cartridge. 

~ Mnzzlo 
Chnrgo. Bullet. Velocity. 

.Bayonet; 

f. s. 
20D3·x• 
2820t 

The bayonet is unusually long; it is provided with a straight rib which f , . 
two-thirds of its length, but for the remainder of its length the blade ext ~ l lll::; the back for 
the rib, and is 9-ouble edged. There is no crnss-piece on the side of the hil: : . on both sides of 
Cutlass. · ext the barrel. 

The cutlass supplied to ratings not armed with rifles is a short br d 
curved ~nd a_bout 2 ft. in ~ength, but the _back is almost s traight. Th~a :word; t~e blade is 
blade 2 ms ., 1s some 8 or 9 ms. from the point. The guard is laro-e and .,:r, ~ eatest Width of the 

' ll b I d O euicien t d is strong and we a ance . , an the Weapon 
Supply of Small Arms t o Ships. 

Each seaman is supplied with h.is own rifle, which he takes with hi 
Rifles have in some cases been withdrawn from the men of th Sm. Where-ver he g 

· · t ls d I 1904 -· h . bl . e econc1 ,,., 0 es . and automatic p1s o , mo e , wit 1emova · e shoulder l)Ieces . 1. orpedo n· .. 
, issued in th . rvis10n, 

e1r stead. 

' 

., I' 
CONFIDENTIAL-

. . • f the Official Secrets Act. . to any infraction o . attaching .Attention is called t o the penalt ies 

c. B. 1182, 
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SECTION 3. 

TORPEDOES, MINES, ETC .. 

'fORPEDOES . 

Govel'nment Torpedoes. 

General Not es. 

. The Torpedo Service (Torpedo-Abteilung ) is said t o be the most s 
the German Navy and to contain some of their smar test officers. . ought-after b · 

There is lit tle doub t that a great deal of reliance has been placed on th lanch of 
flotillas , and that during host ilities with any but the greatest Na val Po,e Work: of th 
would be expected of them. The training in this branch has been most ;hr "ery gr e tor~edo 
deal of it is carried out in very bad weather . 0 tough a~~t thtngs 

a great Types in Use. 

The following table shows the main fea tures of torpedoes which are ki:i 
in the German Navy :- 0"711 to b . 

e in Use 

I 
R ongo on Estimntecl 
Counter. Speed to Cha, •• . 

this Range. -::---.-._:~· 
Size. 

Ins. 

Type . Dato. Henter . 

I Metres. Knots. Lbs. I N ._:_______ 
- ---1-----,---1-----1--. · atu,0 nernarks. 

Bron7,e 1895- 8 Nono. 2, 400 18 2-
0 
~ 

"Emde n " 1907 Dry 4,000 2•1- 25 3~o \\\\;etG.c ~ 
17.7-in . (4,5 cn1. ) .. . .. ... . 
17.7-i n. (45 cm.) .. ..... . . 
17.7-in . (45 cm.) . .. .... . . I mproved 1·....... .. Dry 11, 000 . . . . . . . . . et Cl c · See 

· 'Emde n." · •.. . · . " ])age 3 
17.i-in . (45 cm .) . . ... .. . . l~iume Ordered Dry 4, 000 29 3

51 
. ' · 

4
· 

1 l!ll 3 for B. · · 
B razi l. exalli l(! 5 . 

17.7-in . (45 cm .) . ... . . . . . F iume Ordered 
for Italy. 

19.7-in . (50 cm.) . . .. . . ... , " G "and I l!J I.L 
"I<,, 

improved 
"Emden" 

type. 
enlarged. 

19.7-in. (50 cm.).... . .... . . . . . . . . . . . . 1913 
I 

Armstronu 
Whi tehead 

\ \"ct. 
Dry 

\Vet 

6, 000 

6, 000 30 357 
Perhaps 

also 20 k n . 
for 

12, 000 I. -~~·~~~-~ ·_ ...... . 
In addition to tho above it is considered possible that 21.6-inch (S 

8. 

(60 cm .) torpedoes may be in use. There appears to be but lit tle doubt ~hcl.1:1. .) U-lld 
carried out with these. Details arc not known. at trials l 23.6-i.n 

1 Samples of tho 17. 7-inch bron ze " Emden," improved "Emden ,, 1ait0 b C.' 1 

. f h ' UUcl ]'· ll(]Jl and 19.7-m. G s/m have been recovered , an d a study o t ese m akes t he f 11u 11.
10 

sequence of manufacture and development appear probable. . 9Uo'"in.g CBrazi.li 
The original <lesign was very similar to the normal F iume cold to . Pl'ogt

08 
~lt ) 

· · · f d · 1 1.r>odo 81Ve torpedo showed signs of havmg been a convers10n o · a eve opment of th· • 'l'h 
b l . IS tlh. (l ''b The next stage of development appears to e t 1e 17 .7-mch reco" ., P O to it]) .c;illd , 

in tho Baltic, and tho 10.7-inl'h ex U.B. 26 is simply an enlargemen t of tt~oc] by th ty l1
0

tt~lt ', 
The lates t, i o rpc<lo so far recovered, the l!J-7-mch No. "K" 7460 i ts llesio O l{u"' . or. 

' . . . ' s a " . t>l1 . "s1u,1 , ment on tho l .B. 26 torpedo. Cly sli l . 8 

A frngmont nl' sh<'~ of_ a German t orpedo recoverocl has th? word ' 'v'1 g 1t lt1:i.Pl'o _ 
timi of whidt tends tn rnd1caLe thnt only a smnll watt'r bott le 1s used aniassol''' 

0 
. ' e-

UF:CI ,ASSIJ.'1.,, 
&!.\) 

i\u1hori1v E . 0 /0~~\ 

c that th: lt, tho . 
torl) 

1 
Pus t

Oto Was 
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_ 
Depth-keeping Mechanism,. 

The depth-keeping mechanism is situated in the engine room. The c . weight and valve to the servomotor n,re very similar to those in the R. G. F.o~nections of the-The valve is wider the weight. 
rpedoes. There is a smn,ll aux.ilin,ry weight secured to the weight, and adjustabi f the weight, the object being to enable adjustment of the turning tlngles for d;e
1
~r Position on head. 
ent Weights of Cont1·olling Gem·. 

This is of a very unusual design. Besides the usual adjustments for di t of rudders the gear can be set for a quick or a slow release, presumably for us a~~e and a.mo · or above-water tubes respectively. The maximum distance is ll0 metr se ( 10m subrneru.nt. sinking hook is fitted . 
es 120 Yards). ge1 Valves, &:c. 

The charging valve is in the same casting as the starting valve, abaft it. valve. 
There is n 

0 stop, 
The reducer is similar to the early R. G. F. bucket type. 

Engines. 
The engines are 3-cylinder, and are entirely of phosphor-bronze. The cylinders exhaust through exhaust ports in the walls at the end of stroke and through gudgeon exhaust ports on the return stroke. the expa . . Tho diameter of the•cylinders is 3. 79 inches, and the stroke 3.45 inches. llSion, Gyroscope. 
The gyroscope is of the ordinary spring drive rotary valve type, with a f There is no angling gear. 

ew lll.odincar The air is cut off the gyroscope if the torpedo is fired uncockecl, and the r Ions, locked central. 
Udders are tl The extreme difficulty with which the gyroscope is entered and remov-e l f. len points to i ts h anng been added later. c tom the tol' 

Pedo. Tail. 
This is of the Woolwich type with very largo square-shaped fins and rudders. Both the horizontal and vertical rudders are let into the fins. larg h e orizo 

ntut 
The tail is screwed to the after body. Two-bladed propellers are fitted. 

General R emarks. 
As a weapon this t~rpedo is about equival ent to our 18-inch R. G. li'. N Tho date of the torpedo 1s thought to be between 1895 and 1898. iark III The workmanship throughout is excellent. or IV. 

" Emden's" 17.7-inch (45 c. m.) Torpedo No. 3352. 
A fuller and more technical description of this torpedo will be found in the of the Torpedo _School, 1915, pages 91 et seqq. . _ . Annual Re The followmg are the general features and chmens1?ns of tlus torpedo:- P01·t, Diameter_ ________ _ .. ______ __ _ -45 cm. (17.7 mches). • Length over alL __ __ __ ___ _______ 16 feet 11 inches. Capacity of air vesseL __________ 10 cub. ft. (estimated). Working air pressure ___ _____ ___ 150 kg. per cm.z = 2,150 lbs. per Total weight uncharged _______ ___ 1,410 lbs. squal'e inch. Weight of head, empty __________ 59¾ lbs. 

Weight of guncotton ______ _____ _ 300 lbs. (estimated). Maximum range on counter _____ -4,000 metres. Discharge fittings__ _ _ _ _ _ _____ _ Hook brackets. Heater ________________________ Dry. 
Engines ________ .. _________ ___ 3-cylindor. Propellers _____________________ 3-bladect. 

This t ::> rpedo is a development of the Fiume design. The body is f parts of bronze. 0 st0el and Th£' wnrhead and pistol are similar to those of the old bronze torped "'0 rki ,1cr 3 nnd 4, hut Lhc head is bluffer. 0 
desci•ibe(t 

O 

0 

n Pugc8' 

ur-,cLASSIFIF.t) 
\ Authnri1yt,.. 0 J0..'.5o\ 
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Maxim.um range on counter ........ .. . ......... 6,000 metres. Estimated speed to this range .. .. .. . . .. ... . .... 30 knots. Discharge fittings ... .. ....... . .... . . . ... .... .. T op susponsion . Heo.ter .................... . ..... .. .. .. ...... Dry. Engines ... . .. .. ........... ... . ...... . ........ 4-cylinder. P ropellers . . ............... . ... . ............. . 3-bladcd. To.il .... . ... . . ..... ........... . _ . . . . _ .. _ ..... Woolwich type. 

Warhead. 
The warhead has a case of thin high-per-cent. nickel steel, and is closed at th · d · h d · Th · · e rear end b 

a tm oor wit screwe rivets sweated and soldered. ere 1s no air space and h Y is fitted . The use ~f steel for the casing allows a large reduction in the weight f ~hvent plug The ch arge, which is covered with oiled silk, is a m ixture of trotyl and hex 
0
.t e.sheU. amine (hexan.ite). This mi..~ture b as o. rate of detonation slightly less th an th: ~
1 

rodiphenylamatol. 
of t rotyl or The contour of the heo.d is identical with that of th e exercising head sho 

wn on Plate 24b Pistol. 
· · The pistol is similar to that described under the bronze torpedo on lugs are fitted to take the net cutter . page 3, but external 

Net Gutter. 
T he net cutter recovered in the U. B. 26 is believed to be the latest The cutter is an explosive one, and is shown on P late 24c. pat tern. It consists of a metal case A, containing a charge of 3.8 oz. (109 gram th~ composition of which is t rotyl 40 ~er cent., hexanitrodiphenylatnine~~s) of an e>...1)losive prrmer of 11 grammes of tetryl surround!Ilg one detonator , wh ich is simil t Per cent. w·th ' · h h d . \ - th l · · ar O the ' i a 

tor mt e war ea prrmer. l lllO or c etonator srmilar to the one in the G second d t into the cap which forms the base of the case containin()' the char ()'e erm.an PistoI 1·s s e ona-b b • crewed To the case are socurod four blades or whiskors, B, B, two of whi h other two the same longth as, those on the pistol. The reason for thi~ d:e longer than t not clear . 
erence iu 1 ' ~e The points of the whiskers are of similar shape to those of the p· t 

1 ength is rear edo-es are formed to a cutting edgo. is 
O 

Whiske= d 
o . . . · ' "', au th · The case A fits mto a brass cas.trng C, and lS secured to it by eight eir • which pass through lugs on the castmg and through the whiskors. copper shea ,· . The shearing pins aro arranged in pah-s and pass through slots iu th tlllg Pins that the first pair shear immediately on striking and the other three .

0 
Whiskers f with a slight delay action between each operation. Pau·s sheat· U: orrnod so The whiskers work in slots between the lugs of the casting C which 1 succession ' sots 11 . movement to the rear. 

• a 0w the , . Into the rear ond of C is screwod a stoel striker which remains O . lequired the cap of A and through slots in C just in rear of this cap passes a tprosite the dot ' E Th. 1 d · f h · a ety p· b 0nator · 
secured a long lanyard i. lS anyar is o sue a size and length that . in ' to w . 1:° safety pin is not forgotten . 

it ensures t h ich is To other lugs F, F, on the casting Care ~ivoted four light stoel rods G hat the in length, pass~g _ t,hr~ugh stool. tubos. This method of construction is':• tibout 18 . purpose of combuung lightness with strongth. PParentl lllches These rods aro threaded at their rear ends and secure tho cutter to lu y for the the pistol body. 
gs lI, lI fo One of the tubes SLU'rounding the rods G has an enlarged part J to h. ' rnicd on K which fits between a lng Lon tho head of tho pistol striker and the pisto7 b ich is Pi'lo tho strikor going homo. . Ody. 1'h~od a stop With the cutter are supplied propeller guards which secure to the . Prevents vorticat the horizontal tail fins. . 

tail fin Tho action of the cuttor is as follows:-
s and to On tho torpedo striking a net the whiskers B, B arc caught in the to the rear shearin.,. tho shearing pins. Owing to the delay arrangem.entgr

0
llllUets ' 0 

· b th t· th t ·k s of th and r 
the not is hunchod round the whiskers Y e rmo e s ri er enters th e sh . 0 rced 

e detonat::~tng pins 



7 

the ~1; chdarge of explosive is then detonated and blows the case A casting c &c t • 

the net e ~ ges on the back of the whiskers presumably increasing the dest~cti;e c:rpi~ces, 

.At. the e cha~ge is far enough away from the warhead to prevent sympathetic de:o::tio:~ 

from und same time the rods G, G are blown away, and the stop K should thus be withdr 

TORPEDOES. 

the ship. er the head of the pistol striker leaving it free to function when the torpedo str~ 

If the shi · h · · 'mil 
the p' tol P 1s not protected by nets t e action 1s s1 ar, as the cutter must fire bef 

18 can fire. 
ore 

..dir VeBBel. 
1'his is of d h . . I Th 

sary i very l~rge capacity. The en s are enusper1ca. e great capacity is neces-

n order to obtain a long range with a dry heater. No drain screw is fitted. . 

After Body. 
:her Thde after body is divided into three compartments, viz., the engine room buoyancy cham 

' an the · · l -
• air box for the hydrostatic va ve gear. 

Depth--kee . 
Th ping Mechanism 

room. 8;t is no separate 
0

balance chamber, ¥1° dep¥t me?ha~m being fit~ in the . engine 

index . . e valve is a piston valve working m ~ cylinder mclined to the v_ert1cal. The depth 

12 me~Ust outside the opening and is very difficult to read. The maxnnum setting is for 

The -(39.4 feet). 
built. servomotor is considerably larger than our own, and all connections are very stoutly 

not ~ torpedo No ''G" 
5955 

~ U B 26 a vertical weight is fitted, the object of which is 

quite cl · · e~ · · ' h dd · f 
The ear. It is thought that its object is to reverse t e ru ers m case o _a roll of over 900. 

fitting a same device is fitted in the 17. 7-inch torpedo recovered by the Russians, .but no such 

a PPears in No. "K" 7460. 
0unter rr 

' vontr ll' The h ? ing Gear Valves. Hin 
a.re ll c argmg 

1 
' . al air delay valve, counter contro g gear, and reducer 

torpad fitted in thva ve,. startmg v vde, similar in all essentials to those in the "Emden,, 

e o d . e engme room an are 
l.T escr1b d ' 
,,o sinkin e on page 5. · 

En • . g gear is fitted. 
gine8. 

hut ~ engines . . th se of the "Emden" torpedo described on page 5, 

'U!Ier · are generally sin1ilar to 
0 

'l'h lll the f U · . · 
Walls . ey hav-e f O owmg respects.- d exhaust. The exhaust through the cylinder 

IS al our li d · th gu geon 
In so Pro . cy n ers WI c }inders only. 

t1nd eh ~o. "G"VIded, but in the two Iovr8[ b:Onze, but in No. "K" 7460 the crank propeller 

aft are 5955 all parts are made 0 

lJ.e of steel · 
ater. · 

to t{;hte heater cy chamber, and is similar in all essentials 

I
a of th , system is situated in the buoyan 5 
n Ii e 'E:rnd 'b d on page . . d 

llio. "It•• o. "G" en" torpedo descri e e inserted by removing a. oor in the shell; in 

1'h. . 746o 5955 the igniters can only b d the igniter can be inserted from out.side. 

1'h. e tglli.tio~ P~cket is formed in the sheJ\:n igniter two ca.ps. 

'l'he f Uel u P~ston has two strikers an e 
ere . Bed is l . . t . . 

Gy 
ls no r ~~t 1ylated sp1r1 • . the speed settmg. 

roBcope. P ov1s1on for any change 
10 

· 'l'he ~ d " t d Th xh 
Q:u, fro <>J•·osco . d in the "Em en orpe o. e e aust 

1'h. rn the st P? is slightly different to that fit~ · 

outsid e gyrosceel'lng piston is used for an air dr1"
0

• 900 right or left. It is cocked from the 

e of h ope f 150 up to 
Sa.:te t e shell can be angled in steps o . de the tube. 

l"Udder _ty gear . ' and can be angled from outsi d is fitted, which locks the gyro and 

Ta. s if the t~tlllilar to that in the ''Emden" torpe o, 

iZ. Pedo is fi d k d T re uncoc e 
he tau· 

1 "E d " d 
'Ill_ is f • . .1 to that of t 10 m en torpe o . 

.a.ue o th Hy s1nll ar 

2at·opeUers e Woolwich type, and is genera 
49-17~ are three-bladed. 

i 
v 
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General Remarks . . 
T?rpedo "K" 7~6~ gene~ally resembles the G. 5955, but is evidently a later mark. The 

followmg are the principal differences between these two types . 
In G. ~955 there is a small wate~ti~ht sl?ace r_ound the dome of the after end. of ih . 

vessel, to give greater buoyancy. This 1s ormtted m "K" 7460, and the space is , 8 air 
sea, ?allast weights being placed round the lower· half of the hemisphere. open to the 

The verticol weight for reversing ·the rudders if the torpedo rolls over 900 • . • · • 

''K" 7460. · 18 omitted ID 

There are small differences in the generator mentioned on page 7 under "h te 
there is a separate. disc reducer for the gyroscope in "K" 7460. ea . r." Also 

. Top suspension brackets are fitted, but the discharge fittings are suitable fo 
above-water discharge only. r end-on or 

17.7-inch (45 cm.) Fiume Torpedo No. 11582.-: ., 

This torpedo, which is of Whitehea<;I. Fiume manufacture, was originally d 
and transferred to Germany. The following are t4e general features and ~ere~ for Brazil 
as they are known:- ensions so far 

Diameter ______________________ -45 cm. (17.7 inch). 
Length over all __ : _______________ 17 feet (approximately) . 
. :Length of air vesseL _____________ 6 feet lOfittchM. 
Working pressure of air vessel ______ 2,100 lbs. (probably). 
Capacity of air v8ssel ____________ .11.5 cubic feet (ap:proxitno.tel. ) 
Total weig~t uncharged ___________ l ,500 lbs. Y • 
Weight of warhead without pistol 

tl.Ild primer_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 488½ lbs. 
Weight of pistol aild primer ____ . __ 8 lbs. 
Weight of explosive (hexanite) _____ 351¼ lbs. 
Maximum range on counter ________ 4,000 metres. 
Discharge fitt~s- _______________ T suspension. 
Engines_ -- -- -- -- -- -- ____________ 4-cylinder Fiume. 
Propellers _______________________ 4-bladed. 

Tail _____ - -: _ - - - -- -- __ - _________ Fiume. 

Warhead. 
The case is of steel, and the door was made tight by studs and nuts 

our own torpedoes. . . . 8.Ild a Washer- . • 
The head was fitted to take the Fmme nng net cutter (described O 

' as ID 

was in place. n Page 13), but n . 
o cutter 

Pistol. 
The pistol is of the Fiume inertia type, described on page 13 . 

.Air Vessel. 
The air vessel is made of nickel steel, and is fitted with a T suspe . 

of gravity of the torpedo and a guide stud on the foremost flange. ~on b-racket at h 
No test and drain screw is fitted. e ends are h t. e ce?tre 

enuspencaJ. 
Balance Ohamber and Depth-keeping Mechanism. 

The shell is of thin sheet steel, and the door of bronze. Besides th 
anism which is of Uhlan type, the balance chamber contains the stop ale depth .. k . 

, v Ve an.d heep~ng mech-
Oounter, Oontrolling Gear, Servomot01·, &:c. c a.rging valve. 

These are of normal Fiume type. The maximum range on th . 
The sinking valve is worked by the _counte~, o.s in our Fiume Mark 1; 1 counter is 4 0 

The reducer is of the usual Fnnne oil delay type. torpedoes. ' 00 metres. 

Engines. :,• . 
The engines are of normal F mme 4-cylinder type, except that of the 

8 
• 

Ii f valves are made of steel. lide '7alves 
ree ~~~ 
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1Ieate:r. . 

and re heater is exactly similar to_ our W~ymouth_Mark I ~rp.e<Jo~, ~~cept th11,t th~ g~nerat~r 

is fitte~l bottles are joined by a castmg wh1c~_contams the air and fuel leads. Hammer ignition 

Bu ' and the fuel used is methylated spmt. 
oyancy Ohamber. . 

narnJhe 1:>uoyancy ch~mber contains onJy ~e ~yr~scope, which is_ Qf th~ usual fiume type, 

is an Y, air operated with a heavy wheel which IS spUQ l>y ~ sm~µ air turbme. The gyroscope 

Tail. angled gyroscope, but not fitted with angling g~~r. . 

The tail is of the Fiume type, wi~h ru~ders abaft the prqpellers, which are 4-bladed. 

17.7-inch (45 cm.) Fiume Torpedo, No. 13566, :flred_ffom ~e@,plane. . . 

h The fallowing are the principal weights_ and d~eI1~1<>n,s of ~ F1~e torpedo recently used 

.Y a German s~ap1ane off the coast. This 1s pr~c~1cally a stand1µ9~ Fnµne torpedo. 

Diameter _________________ 11.1 ins,. (4ij ~Jll.). 

Length 
O 

- - - ll-- - -· -- -· -- - . ____________ .17 ft 7 ms. 

Tail vera - - - - - - - -- -- -- -- -- -- -- __ Fiume type. 

W 
. - - - - - -- - - - - -- -- -- -- -- -- -- -- . . 420 lbs. . . 

eight of h d -- -- -- -- --
-n,- • ea - -- -- -- -- -- -- ·· -- 350 lbs ·(estimated) 
vv e1gh t of h -- -- -- -- -- -- . . 
Wei c arge. - - - - -- -- -- -- _________ l,681 lb~. (~ppr~x.). 

R ght of torpedo, all O~- - ... -- ~ .. - 6 000 metres. - . 
an.go on counter _____ - - - -- - - -- -- -- -- · - - · ' 

. and The pistol is o- ll . il t the speciro.ens of German make, but all parts are of brpnz~, 

. the strike . 0 enera Y sun ar O a sro.all fan attac4e4 to a fork as in our own A... W. 

PlStol~. Th r_ 1s screwed to the rea~ by -
1 

the· same capacity ,,_s tliat of the R.N.T.F.· Mk. 

VlII t e air vessel is of approxunate Y · ' · · . · · 

• 011>edo. . · 
-All Parts of . . slide valv-es, are made of bronze. 

m 'rhe torp d t~e engme, exceptmg th; bronze fuel and. water bottles containing appfO~

~~taly 6 lb e O is a heater weapon, t e 

Siz · s. mid 54 lbs. respectively, · 
es of To . 

'.l'he .. ;::does,~arried in more inode'.'11 Ships,. 45-lm), (17.7-iµoh) f;orJ)lldoes. 

It is beI· sau and earlier battleship$ ~arrY 5· 0 cro. (19.7-inch) torpedoes. 

iev d h · h · carry - · 
a ~f the b .0 t at all later battles ipsT ,, carries 17.7-inc~, and the remain4er, up to 

nd 1nclud· attle cruisers the "Von der ann d · 
rn lllg th , , , • h torpe oes. 

17 
~--B.n_,

8 
e Seydlitz," carry 19.7-lllC h 1908_9 programme (V 162, S. 165, &c.) ca.ITy 

· 7-111. and 
1 

up to and including those of t e . 

fu ~ubrn.ari:ter boats 19.7-inch torped~os. d later suJ>marines 19.7-inch torp~qoes. _ For· 

au~ 1nfol'lno.t· es ~p to U 20 carry 17.7-inch itl1 f this Report. Jt is po~sible th&t the latest 

lllarines h:n 1n this respect, see Part I~I. : evidence at present tp support this. 

Oon" · . v-e larger torpedoes but there 19 n 

ers1on of Older 
was In the est. Torpedoes. that the conversion of older torpedoes, which 

Wo 
1
corn.lllen llnates for 1913-14 it was stated f 1 that the whole stock of older torpedoes 

u db cod · ccess u 
l _e shnilarl In 1912, had proved so SU 93 oool. . . 

aga,j t is Prob Y converted at a total cost of_ ' 
90 

of torpedoes in the submarme warfare 

nst lnerch able that owing to the extensive u t edoes has now been expended. 

• · an tin th older orp 
en, the greater part of 0 

ff Torpedoes. 
Schwartzk0P 

(See Plate 25.) 
_"' ,.yoo llv ro.ade for t-he -~er~~ Navy. 

EartIV-. 
Section a. 
Torpedqes.· 
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The following are some details of the latest Schwartzkopff torpedoes :-

21-in. (53.3-cm.) Schwartzkopff Torpedo. 

Explosive charge ______ 397 lbs. T . N. T: 
Air vessel_ _ _ _ _ _ _ _ _ _ _ _ Krupp nickel steel. 

Speeds (at 770 F.). 

Working pressure__ _ _ _ _ 2, 205 lbs. per sq. in. 42 knots for 2 200 ds 
F 1 B · 38 " " ' yar ue _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ enzme. 4,400 ,, 
Heater ______ _________ Gesztesy. 32 " " 6,SOO ,, 
Buoyancy ____________ 207 lbs. 20.5 " " 10,

900 
,, 

Bronze and not steel is used in the engines. At trials -to-th of the torpedoes are 
yards at a speed of not less than 29½ knots, and -to-th to 11,000 at a speed which is runt 8,750 

no stated. 
17. 7-inch ( 45-cm.) Schwartzkopff Torpedo. _ 

The latest type of 17.7-inch (45-cm.) Schwartzkopff torpedo is a water h t 
and is fitted with an angled gyroscope. The following are the details, so far 118 :°i.:r weapon 

. own:-
War Head. 

The charge consists of either 200 lbs. of guncotton or 225 lbs. of T. N. T 

Exercising Head. 
This is of ordinary type and is shown on Plate 25. 

light holder . 

Pistol. 

There is a central tube for . . 
an indicator 

There is nothing very remarkable about this. It is secured into the head b . 
through the nose. The whiskers are short and strong as is usunl in Germa Y. radin} screws 
is no safety fan. n pist0Is. There 

.Air Vessel. 
Length, 6 feet 11 inches, with hemispherical ends. Fit ted with T-sha d 

Pe top 
suspension. Bal,ance Chamber. 

Length, 2 feet 3 inches. 

Depth Gear. 
This is practically standard pattern, i. e., the weight and the valve 

servomotor is in general design the same as our own. act separately. The 

This contains the depth gear, water bottle and 
. ' chnrging valves. 

.After Body. 
The v alve group is of modified Fiume pattern. The air delay vnlve . 

and worked by both top and bottom flaps . is of li'ium 
Stopping is effec~ed by a s trong spring, ~m:ch is rele~ed by a stud 

O 
e tyPe 

and which pulls the air lever forward. The sinking valve 1S operated b n the ran · f d Y the . ge wheel lever gomg orwar . action of th . e aJ.r 
Reducer. 

This is of the ordinary Fiume type. 

Engine. li d dial F' hi f di This is a four-cy n er ra mme mac ne o or nary tyPe with . 
Fiume -V-alv 

Generato1'. . . . . 0 gear. This is practically the same m prmmple as that m R. G. F. t orpedoes 
-ater bottle is 200 ozs. and that of the fuel bottle 40 ozs. · 1'he ca . " Pac1ty of the 
Gyroscope. . . . 

Fitted in the buoyancy ch~mb~r 1s what 1S bel_1ev~d to be a. Kasielo . 
Ope is air s'[!'Un but not air driven. The angling 1s up to about 

4 0 Vsk1 gyr0 gyrosc 5 each w scope. This 
ay. 

Tail. h 
The tail is of R. G. F. type, t e rudders being before the p ll 

rope ers. 
four-bladed. 'I'hese latter are 

(j 
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Range. . 
4 000 metres (4,375 yards) . 

r th counter IS I rhe m aximum range on e 
d d 39 knots for 3,300 yards. Speed. ' 5 knots for 2,200 y11r s an .., 

t d to be 37. · The sp eed h us b een repor e . . 
lo ns iu-c the main engmes. It 1S 

Schwartzkopff Gyroscopes. . . - 1 part of the torpe~ tl torpedo and if any damage 
h 1ntc<11 i1.1 • • s kept ID 10 ' The o-yroscope is ns muc llll _ ~ torpedo, it 1 

~djusted : t the t orpedo dep6t for_ its ~urned to the d~potha,c been in a destroy~r ~or a year 
is done to it the whole torpedo is reff torpedoes which_ b yond the usuo.1 sWlllgmg of the 

I ' . h •tzkop jfic11t1on e . n a certn.m n n.vy Sc wai t or any ver 1 t ly stra1<Yht. 1 b Without rm alteration.' of ndjust~en ' r r case run a~so u e r tang:ntially on the whee ; t e 
torpedo tcsi before running, hMe J..D ev~Jed pipes wb1cthhJl~~-oo.d, but of the same sho.ped sec-

Th . 1· d by two h l are ra e air-drive is supp 1e f the w ee · . 
~ozzle is l arrre a.n<l the turbine holes o 
hon b as those in our service. 

0 
Turh1ne holes 

in the ln,test pattern 
l. <1btly modified 

been s i ., . . 
. . . uement has uter g3-robal, and sumlar 

gyi, It is b elieved that this Mran., . b air }ever on Lh;~e delay is obtained by:an 
oscope. tuatcd by t e i.nller gymbal. ure is sufficient, a spung 

t There n.re two releases, one !LC tion on th~ When the p~e:\irne is !ri.ven to the gyro
a~ our h and clutch, and one delo.y ac a snln.ll P.ipetroent is such t a ·ou<Yh a ; '11-ve, actuated _by 
. r bottle Which is filled slowly froill The adius .. is adrnitted tbr "1ve closes on its leo.vmg 
~:!;reed in and the clutch withdr~";~1easc, Tt~::tubc. ~ : t! : 7:vcr goes forward' when 
u. be~-t~ a ttain ~ ts full speed bcfoi \ y tho top 

0
be Jocked unt 

th cr ank, which is pressed do,\fll ot 11crMU pedo, e toi-p d conn " the tor . occurs the t e o tube, the gyroscope. ollY Joel, . vol-v-e. d wandering neve1 . 
T
wo clutches again auto1n11t1c t a rott11Y ,ceHent, 11,n 
he g lid 11,nd no {IJ'C ex R es yroscope has 11 s e. <1 •oscope . old weo.ther . 

ults obtained with this 'OJI t un well in c · um ro.nae Gen.er edoes, does do no r edoes with a ma.x1ro .., 
a l N'otes on Schwart zkopff Torp t J;:off tofP~al 21-i.nch torp 
~ ha.s b een reported that Sch"'

11
aro~ Y t-WO tri 

.l!.lal'} · ff h11 of 6 
00 

Y 1n 1913 Schw!l.rtzkop 
' 0 llletres . . red 'forpeclO• d . ceived o. contract 

I 5tee 11. hit 1e . atica-1 y- and I-{n ~ ,e microphone receivers, 
's _A.tltoJJJ• SieJllcns . n consists of otor which works Leon ~1essr5• • vent1° 11 scrvolll f el It \Vn, that J.•- Tile 111 relays to ., 0 rnetres o a vcss ' to Ulan f s r eported, in July 190: rip ti on, cctcd by . thin 200 to .:,O h 

11 rnu.nner as to 
titted eu n.cture a torpedo of this esc_ cdo, con.O. edo is w1_ ro bone in sue 
the -V-er~ch side of the head of the toi~t if th0 totPon tb0 ]1'.}JC p . • with what result 
tho sou ict'l rudder s . It is cl11ill'1cd t h•opeUcrs 11,ct an AciDlJ.rnlL) ~ th1,t they had no 
attru.ct n~ Wav-es emitted from the p1 b the Germ uent , in 191 ' 

'"h t e t orpedo to it t ried y "0 Governi • J. o a . boon Gcr1J1.•• 
l s not 1 PParatus is so.id to have d b" the u <-nown b . tol ., Se foi- . '. ut an m ven tor -wns 

n d u·ig iblc t orpedo. 
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rO'C• 
J)iscbll " . · Q f battle cruISer., 

-..AfethOdS o . U b1\tLlesh1ps, sllb iu d 111 ii l ll:l.erged jsers, . , f1tte t ~ inches h o ow 
fstem, T 'rubes in Battleships and cru teil'.l tllbe J::> l <' rfi.111 nt 19 fee , 

and a.1:111. ube.- t t is believed that, iL s dcrnonth ti l 0 ured • I ul'.l th ti. the,, cruisers. ·s p}ncec 
e Watei- 1· Thurino-en " class the tubo 1 

tne. 0 
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Broadside Tube.-Both Whitehead's and Kasielovski's systems of broadside tubes h 
been experimented with, but the type actually adopted is stated to be more like that in ave 
in our Service, the bar being run out before the torpedo is discharged. The tubes in the l~se 
ships are said to be always fi.-xecl on the same bearing, viz., about 15° before the beam. 

0 Tt 
torpedoes have two attachments to the bar, consisting of a T-piece in rear and two h ke 

. . f oo pieces m · ront. 
In later shjps the broadside tubes are said to be on a bearing of about 20° before th b 

and are fitted with gyro angling gear which is capable of angling the torpedo in steps\/;~ 
from 30° before to 60° abaft the line of the tube. 'This angling gear can be adjust cl f 5 

outside the tube. e rorn. 
All battleships c_arry four broadside tubes, two on each s ide; in the "Tburingen" tb 

13 feet 1½ inches below the water line forward and 11 feet 6 inches aft. All battle and ar ese are 
cruisers carry two broadside tubes, one on each side, except the ' 'Furst Bismarck ~:ed 
can-ies two on each side. ch 

"Emd,e:n' s" B1·oadside Submerged Tube:-'fbe only information which has been b . 
in connection with submerged tubes in big ships, from war experience, h as been deri 

O 
Jameq 

a study of the fi ttings on t,he "Emelen's" 17.7-inch torpedo. A study of these tend v~ from. 
th at the leading features of the tube would be- s 

O 
show 

(a) A bar projecting 5 feet from the ship's side. 
(b) Guide grooves r11m1ing the whole length of the tube. 
(c) A bell mouth running back 6 feet into the tube about 5 inches wider on the f 

than the diameter of the torpedo. a ter side 
(d) Such a tube could easily be made s ide-loading and the torpedo could be fir d . 

the ship steami11g at 25 h-r10ts. e With 
Stern Tube:-AlI battleships a.nd armoured cruisers up to, but not including, the" . 

cla.ss carry a stern tube. I.n older sh ips it is fitted under the port quarter, the outer ~ais~r'' 
slightly abaft the centre propeller. I t is located from 5 to 6 fee t below the water li:: being 
far enough from the center line Lo be well clear of t-he rud der. The wash of the s and is 
not seem to have much effect on the torpedo when £Ted. With the introductioncrets does 
rudders it is now, in the "Nassau" and the la ter classes, placed in the centre of the 

O 
double 

the "Thuri.ngen," the stern tube is 4 feet 11 inches below the water line. 
st

ei:n. In 
No form of bar ~s used in the stern tubes ._ The grooves for the side lugs of the 

are placed about an mch above 1.he greatest diameter of the tube. torpedo 
The above-water stern tubes in the older ships, although still retained, are no 1 

' onger used. 
T. B.'s and T. B. D. s. 

The destro:vers of lhe 1 U09- 10 programme, and onwards, carry either four or . 
inch tubes. It has ?een reported that_ the tub?s of the later boats are made of alusix_ 1_9.7_ 
Details of the tubes w t1es1.royers carrymg 19 .7-mch torpedoes are not known. It is rn1n1u:rn. 
r eported that torpedoes are usuully fired from the bridge. . . ' ho'Ye"er, 

All T. B. D.'s up to the 1908-9 programme carry three 17.7-mch smgle re"ol . 
tubes. There is no carriage, s~ield, or training gear, but in 1904 it was reported ;;;ng A . W. 
racer training gear was to be rntroduced in future manufacture. The tubes ar at cogged 
liO"bter and thinner than those formerly fitted in our T. B . D.'s before the adoptio e Very lU11ch 
18-inch pattern. The racer is very light., and the fore end of th~ tube, which': of the light 
by a roller running on the racer, is fiLterl with a spr ing stop engag1~1g ~ slots cut 

1
~ supported 

rim. 'Diere is also a rolle~· mid~r the after part of the t1:1bc. The p1v_ot 1s -very sli hn the racer 
The door of the tube 1s easily opened ancl closed, bemg secured with a link 0 " g. t. 

ening ~rm, which forms the hinge and cm-rics the door, and which is then ja~e~rength-

eccentr1c. . . . . b:y au 
'fhe firing gear, which is mecharncal, cannot be released unless _the door is Pro e 

It is actuated by mean~ of 11 press knob_ on the top ?f the tube, a spmd spring arl'a~ rl:y secured 

foI·mino- the operations of w1thdrawmg the stop w front of the top suspension f gelllent th · 
per b . f l . d . cl . l t o th en d striking the 1wrc·ussron mip o t 1e cartr1 ge rnser te m a poc rn near the t e torped 
~e firiug gear extends to the rear of the tube, and is _there su~portecl by a righ~~ of the doo~' 

bl f being revolved to clear the door when opening, by simply remo-ving a n~Ie bro.ck · 
capa T;/tuhc is never without its cover on at tho fore end, the cover being laced rlal.U Pin. et 

cl
. 

1 
ft tlic lip sot hat the h ead of the torpedo cannot be seen. lghtly on 

cxten mg a, ) 11 ' and 
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Collision Heads. 

Collision heads used to be made of copper, with 20 very thin brass discs, each about 2 . h 

in cliameter, let in. They were filled with water. inc es 

It was reported in 1909 that collision heads h ad been discarded, and that exercisin h 

were used, torpedoes being set to run at 10 metres (32.8 feet) depth, when fired again;t ehi~ds 

as t argets. 
s ps 

Net Cutters. 

'rwo types of net, cu tters are lmown to be in use, the standard Fiume explosive t 

the outrigger explosive type, which is believed to be of German naval design. Ype and 

Fiume Exp'losive Cutter. 
The cutter consists of a hardened steel knife edge ring, A (see Plate 25a) secur d 

nose of the warhe!td, B, which is specially shaped to receive it. . ' e to the 

Screwed to the base of t~is ring is a copper charge ring, C, containin~ 3 oz: of fine- . . 

powder, D. In lhe charge rrng are six percussion ctips, E. A cover rrng, G in giallled 

b . . . . k . . , rear of th 

c arge ring ~arries six stn ers, H, each opposite then- own pe1:cussi?n cap. The cutt· . e 

and charge rmg are held clear of the strikers by means of shearmg pms, J. When th lllg l'lllg 

s tr~es_ a n_et_ the shearing p~1s1 J, are sheared, and the rin~ is driven back against thee to~·pedo 

which, striking the percussion caps, fire the charge. This throws the cutting rin s_trikers, 

forwar<l and it cuts the net . This cutter will not penetrate our latest harbour def g "1olently 
ence nets. 

Fiume Ine:rtia Pistol. 
In conjunction wit,h t,his cu tter an inertia pistol is used. This pistol consists of a 

capable of mo;~ment either athwar~ships or fore and aft in the torpedo. The pe~~ndulu~ 

locked before fir rng and released durmg the first 25 yards of the run by the action f ul\Un lS 

paddle wheel. '!'he pendulum i_s tl~en steadied by springs w~ich prev_ent its moverne~t : _stllall 

mg when a considerable shock 1s given to the torpedo. On impact either nose on . btcept

the steadying springs nre overcome and the pendulum s·wings in either a fore and aftr O iquely 

ships direction. This frees the toe of a bell crank lever, which in turn releases ~~ ath\:art

which flies forward ancl strikes tho detonator. e striker, 

When recovering a torpedo fitted with this pistol it should be romem9ered that th . 

is in a dangerous state and that any severe blow to the body of the torpedo in ~ pistol 

may fire the pistol. any direction ,, 

0e1'mar1, N(JJl)al Design. 
A <lescription of the net cutter of German naval design recovered from the U. B 

is believed Lo be the la~est Germa1:1 cutter, will ho found on page 6 under the descri / 6, Which 

19.7-inch torpedo. Tlus cuLLer will not penetrate our latest harbour defence net P 10n of tho 

The cutter is shown on Plate 24c. s. 

Heaters. 
Descriptions of the heaLors of recovered torpedoes will ho found on pag 

'They are genorolly similar Lo the Weymouth Mark I* h eater in H . M. Service. e~t5: 7, a~d 9. 

that, a "wet II heater or "steam II beater is in use in long-ra'?ge torpedoes, but no cl is_ belie-ved 

are known . Heat er torpedo<'s are known as Anwarmevornchtung A..V. torpedo etails of this 
es. 

Gyroscopes. 
Descriptions of gyroscopes :from recovered torpedoes will be found on pa 

In all cases safety·gear is fitted whic-b locks the gyroscope and rudders in the even~~£~• 5, and 7. 

bejng tired uncoekcd. 
he torpedo 

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

After experiment, the manufacturing rights for tho Obry gyroscope Wer!
1ther Way. 

Germany. In 1904 it was reported that the gyroscope had been improved O dPUr chased b 
. ,. . \ h . . ' «n th y 

by a spring, reqmr<'d no coc1tmg. At t o same tune, 1t was stated that it was' ough spun 

very cfficiPnt for1:n of s~fet.y g<'ar, and thnt, no maUer what went wrong With tbfitted With a 

the rudders wrre immediately c-cntred. e gyroscop 

' In 1!)06 it wns reported tlrn.t, the <Jerman A<lmi.ralLy had, pending Lhe e, 

urchasc pric£', temporarily taken ovc: the _Patent relating Lo ~ modification ::~tlement of the 

P )r(iJ> ,sC'CI by 11 Dr. .\nschftt7.. fhc nnprovement, consists of an elect . he Obry gyr 
scope, I '· · . . . • r1ca} o-

1 
,. f wh ic·h t hP "\ ro>1cop<' 1s kept spnrn lllg at mnxunum speed for a co .d al'l•anaem t 

,ynw1111,,c, "'· ns1 erabl b_ en 
e Pel'1od. 

.. 
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The item for torpedo exercises, &c., in the 1910 Navy Estimates was nearly double the 
amount voted in the previous y~ar; it was ~-emarked that torpedo warfare had undergone 
great development, and that a pnze had been mtroduced for good torpedo shootinO'. 

Accordin;; to a report receivec!, new regu_lations were int~oduced in_ 1913, re~arding the 
prar;tices canied out by torpedo flotillas, the chief features of which were said to be as follows._ 

(1) Each torpedo carried must run at least once ev~ry two months. (Previous re o~'ts 
stated that three torpedoes were kept fo1~ practrce purposes and that the remafnder 
were not usually run.) _ 

(2) Practice was to take place more frequently, especially in rough weather. 
(3) The maximum range was increased to 5,000 metres. (Previously it had been 

2 000 metres.) ' 

Squadron Firing. 

It is known that squadron firing with torpedoes was carried out by four li()'ht . . . 
October 1913. 0 cruisers m 

Torpedo Directors. 

In the "Konig" the torpedoes are fired from the foremost compartment of th . 
tower, where the directors, &c., are fitted. It is not known whether they can ls e conmng 
from other positions. a O be fired 

In the " Braunschweig" class there are 10 torpedo di.rectors, viz.:-

3 in the fore conning tower. 
3 " after " " 
1 at the fore encl of each battery. 
1 " after " " 

Each broadside tube has thr_ee director posit!ons . A t?1:ped? in the starbo 
tube, for instance, can be fired either from the dll'ector positron m the fore . ard foremost 
towers or from the director at the foremost end of the starboard battery. 01 after conning 

The positions of the directors in the b atteries can be seen by the slits i h 
shown in the photographs of most of the battleships. · 11 t e armour, as 

The senior Lieutenant (T ) is stationed at the directors in the fore conn· . 
junior Lieutenant (T) in the after director tower. These officers have no othrn~ to-:rer and the 
action. The officers of quar ters in the batteries work the directors in the b eti d~ties in a day 

d · bl d a terr ·f the conning tower become 1sa e . . es 1 those in 
The couTse and speed of the enemy are judged by the dirnctor officer. 
In older T. ~ - D.'s_ the _dire~tor is of t~e circular type ~nd fits_ on a spill at 

the tube. A simtlar spill with director, raised above the bndge rails, is fitt d the t ear end f 
each side to enable the Commanding Officer to check the aim or, if necossa~ on the brido-e 0 

iy, to fir o on 
to the tube . e by signal 

In the latest T. B . D .'s torpedoes are fired electrically from the bridge · 
· h ·d ' Where ct· fitted on e1t er s1 e. a n·ector is 

Communications from Directors. 
In each conning tower, alongside each director, is a combined inca d 

. h b I dd" · t · · n esc mitter to and receiver from, t e tu e. n a 1t1on, wo vo1ce-p1pes on h ent lam t 
' b d fl eac . I p rans-the broadside and one to the bow or stern, su merge ats. sic e are fitt 

. ' ~~ 
Torpedo Adjusting Ranges. 

Wilhelmsluwe • 
There is 0, torpedo adjust,ing range in the Ausrustungsh afen at Wi]h l 

o lllsha '7e11. 
S t1'(Jlfl,de BGJY 1. . . f Ki 1 . . 

The torp1:>clo testiag and ac Justmg stat10n or · ~ 1s situated on th 

tr Ce to the harbour in Strande Bay, close to the village of Schill.rs e West s·c1 
en an ( cl ) . 1 , ee. 'l'1.. 1 e f h 

000 t ·es (4 374 yards) .to 5,000 metres 5,468 yar s m ength and . "'-!le rau . o t e !ii int:~e;·ence 'by shipping, _&c. The firing pier is 330 metres (36l Yar~s a~solutei/;r 1s from 
blishment includes dwellmgs, workshops, and coal store. ) in length ee from 

e
9t

a J 1909 it was reported that the furthest target stage on th • ' and the In anuary . e l'ang 
f 3 500 yards from the :firing stat10n. e \\1a-s at a ct· 

o , istance 
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Fried-richso1·t. . 1. , at the end of 1908 two ranges of 1,000 
t FY ednchsort, w11eie . 

There is also an old range a _1 ? 187 ards) in length, res~ec~ively, were seen mus~. 
inetres (1 094 yards) and 2,000 meties ( .... , 

1 
y . two The firing pier 1s a very rough structure 

T · ' . . d the anger · he shorter rano-e had three taigets an . . own 
o . e lines as our . 

and the rano-e is m anao-ecl on the Sn-Dl 
b b 

Eclcerljorde Bay. 1 . 1 •s about 20 miles from Kiel, was opened 
f" •cl Bay, w uc 1 1 

• · d tl The n ew torpedo rano-e at Ecken o1 e d . lenath The bmldmgs to accommo ate rn 
• 

0 4 000 yar s 1D O • · d th ·11 O' of 
lU 1913. It is said to be nearly 1 ' d ractice pontoons, are situate near e vr ~o p: 

technical staff to()'ether wi.th the shops a~ p This ran()'e was constructed as the two existmg 
Altenhof, on the s~uth side of Ecken~o~~e ::~ not sufficiently long for modern torpedoes. 
ranges at Friedrichsort and Stra11der y 

t oiled Explosive Boat. 
. t nee con r . . d 

DIS a . b t controlled from a distance an 
. h rooto1 oa f fli . E . d out wit a ht t certain de()'ree o e ciency, 

~ Xperiments have been carri~ . npon has been broug )o a .. y
1
·ng in the bow a consid-

carrJln . This we.... t 30 knots cau 
d g an explosive charge. b t (speed abou b t •s driven by an internal com-an con~· t · d tor oa · The oa 1 . 
bl :;is s of a lugh-spee mo • t ) of explosive. . ted through an insulated wire 

ebra .e quantity (said to be about 1 onf lectrical controls opeia . 
ust10 • b eans o e 

, . ~ eugme and steered Y m t . d this is paid out through the 
vhich 1s carried 011 a drum i~ th_e bo~d· to be about 65 roil~ ;:e in the head is detonated on 
t The length of wire earned is sa1 ·ts course. The expo . 

;;rn ~f the boat as it progresses on I n ·u aircraft, who transmits direc-
Pact. . . an accompa Y1 g b ts f this nature are now 

T b •ver 1n t cl that oa o t· he boat is "conned" by an o _ser It has been sta e 
ions by W/T 11. station, . to the con tro mg carried · 

in some battleships. 
. Torpedoes, 

outrigger 
German Navy. 

Out · din the rigger torpedoes are not use 

- . T DEFENCE, . 

TORPEDO NE . all torpedo nets were removed 
Jutland action 

Iufor • . d that after 
th

e N commencing with 
and th t n.1ation has been recerv-~ . to the German avf nt battleships 

a they are no lono-er earned. . t ·oduced in T nn " All su seque ' d 
. Pre-viousl . b l been re-Ill I "Von der a d. th " Derfflinger' were :fitte 
the battl h' Y to tlus they hac and the . ·" class an e ·t 

es rps f tl "N " class "l{tnse1 b-1t a metre apa1 · 
a1~d battle . . o 1e .r assal~ ding the uble and tw . e of Diisseldorf. They 
With nets. c1u1sers up to and mclu were hung do rs. Felton Gu1Uau~ aauge. The breaking 

It is b iit was reported that th~Y roade by Mrs?;-inch gron~etsf !. wire no torsional t est is 
are rou hl e eved that the nets we1 e corrugate ,., • specification o . our F nets . 
s tl'ain o1 t{ F. tyPe nets, with cloubl~ inch, In ~~~e than that us_ed 1:t boom is believed to 
required e Wire is 125 tons per squa1

\ 1y roore bll ·t !1nd the foiemo 
Tho ~l:l.cl the wire is ther efore proba 

32
.s feet) apar ' 

be llsecl ooni.s n.re generally 10 metres ( t attacbOd-
a.s an o ne s b 1 11· ,,, outrio-o-er and to haven d in later att es 1ps -'- orp ob ,, class an 

edo Protect· '''f huringen 
Torped ion Bulkheads. :fitt din the 

a:ncl hattle O P~·otection bulkheads are 1 e 
c11.11sers . 
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~~r~~ ~;ip.es, T·rre~ ,. ~o Y!: (fla¥r~ ~6 tq 30~-
The SL'C known types are tabulated hereunder:----:-----,---------------.--:--:-:-----:;:-:-=-·----~-Probable Use. 

Type. Charge. ---l---------1------------::------:----:------Type I An early typl:l k~own to have qee~ laid ip. the $ca,rborough opera----------- --- - 180 lbs.* Wet G. C- --· --· - tions and off th[:l ~pas~ of Irelang lH the ~arly P'.1'rt_of the War. 
TyPe II A iar~e typ1e with high buoyancy owmg to 1t.s S1ze IB lik~ly to be used - - - - - - - - - - - - 290 lbs.* Wet G. C--- - - - - · onlY from minelayers. U~ed fop;n.ore r~~~nt oper~j;ions. ' ' ~e JI. small For u•e from above-water mmeltye~s- · 
4 

n,e III ------ 54 lbs. Hexanite- -- - - - - · - - Tlusffypii°i.s a1ater d~sign P.rooa_oly intend~d t? replace Type r and - - -- - - - - - - - 220 lbs. T. N. T- -- ----- --- erbaps also Typ~ II . · · . ·. 
'.!)rpe IV Tls is the Type·nr mine ~qaptj:ld for ~ar.ng n;9,n- !iµJ:imannes_ Ty-pe-y• - - - - - - - - - - - 220 lbs. T. N. '1'------------ Aii'fof.l 'fype 1V. · ' · ' • TYI>evi'.:::------- 36l lbs.T.N.T--- ------·-· Djtto1 -- Not known-- ----- -------- - . . . .. .\.,,. ,.,11n"ntt.nn a..c;; ro..--trncted from tlie m!nes. 

'. 



Part IV. 
Section 3. 

Mines. 

20 GERMAN NAVY-PART IV.- TORPEDOES, ETC., JULY, 1917_ 

In the absence of direct evidence, it is at present considered probable that if th . 
have taken up their depth after a delay of days, it has been due to accident rathe~ehnunes 
design. t an to 

The effect, however, is the same, and there is no doubt that minefields laid by b . 
have proved more difficult t o clear than other minefields. su lllarmes 

(d) The following point also reqooes emphasis:-
Types I. and II. mines have external wires leading to the detonator and can b . 

safe by cutting these wires. e lendered 
In Types III., IV., and V. these wires are carried internally, and these type 

made safe by withdrawing the detonator. s can best be 
Nothing in this report should be taken as advocating the recovery of Germ . 

any bu t those who have h ad previous experience. an llllnes by 

Table of Dimensions. 

Type. Total weight. Weightof Buo~ 
charge. ancy cngth or n· 

· shell M 1arneter 
- - ~ aximuni. 

Lbs. ---
180 250 Inches. Inch 560 

42 es. 
------------- -----------1---1-- 31½ 

Type L ........... . ........ .. ...... . _ . . .... . _ . .. . . .. . . .. .. .. . ....... . 

290 320_ ~---
------------------------1---1-- 31½ 

Type IL ..... . ......... .. . _ . ..... .. ......... . ............. _ ...... __ .. 710 

54 -------...... 37 Type II. small . . ...... _ .. __ .. . _ ................ _ . _ ....... _ ...... __ ... . 324 

------------------------1---1-- 25 --220 200 -----
37 

Types Ill. and IV . . .......... . .. . ...................... .. _ ..... ... .. . 
1st Design. · 

620 

------------------------1---1--
34 --Type IV . .. ...... -...... .. . . .. . . . . - . - . .. -. . .. . . .......... - - · - · · · · · · · - · · · · · · · · · · · · . . . . . . . . -----

"U. C. 5" Design. · " · 41¾ 
34 

--------------------------~-
Type V .. __ .. . .... _ ................. _ .. . .. ___ . . . . . . . . . . . . . . . . . . . . . . . . 835 361 281 ----------

4G 
-- 34 ----Type VI. . .. __ ... . ..... . ...................... - . . ... ... . · · · · · · · · · · .. · · · · · -- .. · ·...... . . .. . -----

Mine Case and Charge Chamber. 
AU mine cases are of welded steel .2 inches thick. 
In Types I. and II. a charge ch amber is formed by a watertight platform 1 . 

lower part of the interior. ' )Uilt across th 
In Types III., IV. , V., and YI. a cylind rical charge chamber is built into th e 

of the shell. e lower Part 
Brass bushes are screwed and s,veatecl into bosses on the shell of the . 

• l111ne t 
horns, safety gear, and lower mouthpiece. 0 take the 

Lifting eyes and lugs are welded on as necessary for transport and for 
cnn•y· 

attachments. . Ing l.n.oor· 
The interior of the cases is dis tempered or wlutew~hed,_ probably With . Ing 

absorbing moisture. In the Type V. mine recovered the mten or of the cas the intent· 
e Was gal _ 1°n of 

Loading the Charge Chamber. '7anised. 

Types I. and II. 
The charge is built up of hexagon al discs of wet guncottoo of about 12 
A med ium of hard wood packing is used to hold the charge in place ouiices i.n w . 

left by the discs. The operation of loading or unloading is performed th~~cl to fill the~ght, 
bottom of the n:iine ~ase. . Ugh a hole . space 

Unloading 1s a simple operat10n. 111 the 

TypPS Ill. , TV. , a:nd '.i· . . , , 
The light cyhndncal charge case 1s filled with cast r. N. 1. through the 

1 
bottom of the mine. . _ on.ding h l . 

There is a Jlrimer of compressed T. N. T. mseparable from the cast 1' }.i 

O 
e m the 

. . ~f. 1' 
inu tht' primer. , · and su . 

" Thrrf' is nothing interposed between the compressrd r. N. T. primer anct I'lound-

and hut littl<' drarnncc. . th
<' Priiner . 

The T. N. T. c·annot he unloaded fro1:1 these mmes by any _ordinarr Ploper 

l t lwn hv 1111 Explosive Ji'arLory with the necessary melting plan·t l'O.cnns an 1 be u11c er 11 • • ' c can only 

t 
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:Pri ed with a. lid soldered on aft~r 
lllers and Primer Cases. . .1 •• a"·n brnss cases, clos d to water not less than six 

Ai, . • d m· solid w t rhen expose fillin -<l.11 pruners are con tame . n.nd should lns " · 
g. They are of s tout material . 

tnonths (S P l ) - bl of dry guncotton, T · ee a t e 32. di cs presurna Y 
Ype I. . in()' three 5 ' 

Th' . . . use contain ., 
f 

18 is a h 0xao-on nl pr11ne1 c ain charge. 
0 the . · 0 " • f the Dl zs 

same size as the wet discs O
• bout 1 lb. 11 ° · . 1 t explosive 

T The total weio-ht of explosi'\fe is o. . b lie-ved to be a more vio en 
Yl)e II. 0 

• • u what 1s e 
Thi · . e containlDo .- on with Type I. 

than d. sis a cylindrical prun er en~ dis sn1all in.cornp:ns_th a disc of asbestos 
' ty guncotton. . out 12 ozs. an ator tube is fille w1 

T
rhe Weight of t h e explosi"e is ab ·t of the deton 

he s . h lower pM . · · 
to ad . Pace surrounding t e .'sorne sinular prinung 
Ti nut of the joint b eino- soldered. U]llably tetryl 01 

YPes I II nd b -~;nu pres 
'l'l_ . . a I V. con taJJJ."'l:> 
.._ -UlS . n 1 · el' case 

e:.\.,...lo . is l.l..lSO a cylindrical priDl 
~ ~~ -~ 

Ypes Tl .. and Tl not been rece1'1' . 
Detail I. }JUlles ha"e 90 grains of 

s of the l)rimers in t hese · ately 80 to 
l) . approxirn 

etonator. and contains he detonator carrier 
Tb.is . . of n1ines, . ured to t 

f~ate is identical for n.11 types •uction- 1t is sec 
1'h of lll.erclu·y. t constr 

a e cas · d · of stou s sho,v . e ls of copper an is 
.,.,. n 111 Plate • 
.("l'i . . types. 

ll:l.1ng the ~- . be different . the pruner is then 
Tb; 1ne. . sly JJl t d washe1, 

1' «s op . . . d n.r10U sere-we ·d Ype l ( ex at1on 1s p erforroe " ....,;ncr the wed htu up. 
. &e Pl crew.,,., h . sere . 

. 'l'he 1 e ate 26.) d bJ uJ1S d was el . O' the primer m 
~ se1•ted tohwer mouthpiece is renio"ed the screwe . . (D) and plac111., 
-1.. y ' e :tn d an f ty crea1 Pe 11 outhpiece r epl ace , 1 e sa-e t> I 

t
1.. l:\i~"' .. (Plate 27.) . . rno'1ing t 1 d as for fype . 
'--le '-'-•lllg i . d bJ 1 e • erte · b 

to]_) of l n t lu s case is e ffecte a,tor ins b secured to it Y 
'.[' h e p · detoD · er to e 1' he Sn,f rimer tube. nd the the prl]ll . 

Ypes l lJ ety gear is then repl aced 11 to enable fhe n1outbp1ece 
h-. 'l'he i ana, I V. (Pla t es 28 and zdg.) ufficieJ1tJJ . ,, rubber washer. . 
''-!ean o·wer "e 5 thlC~ · f lamnO' s of th mouthpiece is r eni0 of n, d up• h operation° J - "' 

'l'h e b a . . eaJlS ·ewe fore t e 
a es ·. Yon et Jomt d b1 J1l bel' sc1 iIDe be ·u 
lld ))l'ill:l/r111g for the 1· oi~t is obtaine . ~v-ed ,v-nst d some t . ·obably deferred t1 

l 1 are tl b sere ple e t1on P1 
is hl- llsei-tin 1en r epl aced and t e be coJ1l rt opera ·ta.in 

,ely to t g the primer will p r obnblJ . is a, sho . order to be cer 
th 'l'he fb. ake place. detonntol this is done lD-

e la~t_ :tno:l operation of inserting the •ted before 
th lt 18 . 011t. . iJJs01 . r d correctJ.y. 

Qt {te c11~~~~le tha_t a t esting ~~a!1e~;~ detoJltttole~:~::o~· i~ ~:s;;:nded and holds 
th

e 
J\. e detona/ n?t incorrectly J 01~ d to the bat tbe bel' ,vnshel ull. 
l3 feather 01' l s p ermanently wire nsttres t l . cl< rt1b J, n,'\\fll by ft p 

det
0 

:Y- 8cl'e, · 011 the d etonator caJ'l·iel' e_ . the p l witbu.i 
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,.,.., l:l.atol' in. Vlnl g 11.p the rin<Y of the cnrrieI ·t cnll be 
.._.h P n.c O t ']]'.1° 1 4 e llor e, While at the same 1 plate 3 · the sensi-

lls ana. ,,r:o on to increase 
11':vrie-r l3atteries. d -V. is sh:t,i·oauced i be intt"tet,. 

t· 'l'b_~te1• :p~I~:~n ~s shown on P l,nte 3iir., rV-, _aJlprobablY d \\,ith the glnss t l 
l"'el1.ess l:tl.oclifi.c 11;1 in use on Type II., erJ1 ,v-el e •eco"crc 

1' of the ~tions of the Iutter patt . bce11 1 

J7l>e l. h T111ne. . :i }1it"
0 

or11s b . 0 degrcr 
0nt to an angle of.; 

,,i,:cLASSl Ft 1,: l:) 

l\111hori1yt_. 0 !05C)\ 
\ 
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. The horns of some of the mi:1e: recov~red in the B~tic ~ave a rp~tai exte?sion fiHea . 

lll?:e_ase the le~gt~ ~f th~ h~rn, ,~hi_ch r ena.ers I tli~ b_r~aking of . th~ ~la~: c?ntainer l:iy a sJ0 

s triking the mme more certam. This horn extens10n 1s only used oH mmes laid from b . P 
water minelayers . See P late 34a, Fig. 3. a 0ve-

Firing will be instantaneous with the breaking of a glass tube; there is no delay a tl ., 
• 1 , h 1b f lu c on 

E :x--penmems have shown that with the buoy ancy c am e1: o any type ft of s w · · 
and with the whole of the safety gear, batteries, and _ ledds irn#iersed , the inine Will 0-t ~ter 

glass tube is then broken, even if the b attery i ts~lf is !ilteacly fbll of water. e 1f a 

The details of the horns and battery will be clearly seen in the P lates 33 and 3
4 

The _holes thro~gh the base of the l:>dt tery !tre prob~l:Hy- intended to al!?'" tile ~cici. . 

through mto th e mme-case should a horn be broken while th e safety-gear 1s sH11 ht ,, f 'to_run 

, 
sa e i 

on laymg. 
, · e., 

By this m eans, and provided thht tli.e leid hbrn J.S hot ac:Hilihy pie1:ceti, the lllirle \\'11 I I • 

activ e but with one horn short. 
1 remain 

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

ceased 

Types I., II., and III. mines h ave fivo horns . In Type IV. and V. mines the h l' ,
1 

, 

top horn is closed, in Type I V. ,?Y me~?.s. of ?- ~r11;~s p lug and in Type V. by cleans ~r0J0

1
r ~he 

which leaves the surface of the mine perfectly flush. e dmg 

The base of the top horn differs from other horns in being deep er and havino- t 

holes ,usually p lugged with a brass screw. 1 
• • • 

0 Wo tapped 

b cca.sionally, hm,~ever, a ir.tine is recovei·ect ,vi t~ the attachments sho,vn op Pi .. 
p~ace. Thes_e would at first _sigqt appeai: .. to ?e ~iI1;1e-sin,.\-:ing de':i~~s, ~~? ~hoi·t tube b: 3~ ½l 
with a sui t able compound, but this is open to doubt, ~nct_ a dofin~te opm1~n cannot Yet b" ~ ~ ed 

It is, howev er , known tha t the German Navy ho.s 11, smkrng device for mllles. e given. 

Inertia Firing Gear. 

In the 'fype VI. mine no horns a1;e fitted , but a foriri ?f inertia fo;i~g_geai· /s fitt' d . , 

Thi,s m ech a~ sm is s~_own qn Pla te. ~4a , F igs. 1 a~d 2. 1 L1l~e ,mos t i11:1 ec~anisnis qf t e, lll~t~ad. 

probably requires e~trem~ly_ careful :vorki;n~nship arid has the obj ection usua] t ½ ~):Pe, it 

that tho faing spring is a1ways in compression. . 0 this ty-p
0 

1:1;el?orts ha,~ becn_,i:eceived f~·om _Russi~_n _ sourc<:s t~at this form o! ii1eitia fii·' . . .. 
sometimes used in addition to the usual horns. I t 1s tliough t that Lins is inte' d!-fig gear is 

with a submari.J.1e_1vhich mp,r fo~l t he mine, moorings: ., . .. . , n ed to cope 

In this gear the j)istol is s it uated in t he u pper p a_rt ~~ the mmo nnd a Piir t t . . . 

through a _large op~ning in t he top of the mine for a distance of abou t 5 inches. 0 IL Profocts 

N o cenLra1 horn is fitted. 

'l'ho p istol depends upon a pendulum weig h t for its action. 

di1 rccefring a considerable 1,10w or being heol e,d 0"."e~ to _30° t l:ie pendu] . 

tl'igg~r ~rhich pcr~It: a compr:essyd, SJ?riug to ,foi;cc a gl~ ~ tu~e ~~ . to a stdker . uin releases a 

Tlu s tube con tams the usual battery solu t10n . winch falls rn to a ba ttery f 

type and fires the mine. 
0 the ord.i.nal'y 

Safety when laying is assurcd-

(a) by a soluble plug, . 

(b) by the wires from the battery passing thi·oug h the usual safety .· , 

Any mines which are seen to have th is gear fitted sh~uld be treated Wit h s~vitc~. 

. l h . . b f d •~·d e:xtl'cl.l:J. 
As far as 19 mow!\, . o"·ever, they have not con oun ou ""'1 e tlie B i . eJ cauti 

likely to be used in tidal waters. a tic a nd ar e on. 
not 

The Safety Gear, 

Tyves I . dnd II. (See Plates 26, 27, and 35.) 

This disconnects both leads to the de tonator until a soluble plug has ci
1
·s l 

· so" d 
The Plate is self-explanatory . e . 

Type III. may aiso bp fitte~ "'.~1,li t!\is type of safety goar or may be ~tte 
1 

. . 

chanicaliy operated gear shown 111 Plate 28. d \V1th the Inc-

23 

T - . . t b fitted with safety 0 ear operated by a rod attached to the 
ypcs I V cind J1 i-t.re kno"u o O . "' . • f f -

~ ·1 I· (S · · d f t conditions this mme should r emam Sfl e rom JO to lb 
"'1 1 ~or. <'<' Plate 29. ) Un Pr per rc ' 

minu t es after 11:n-ino- · J •· · I d 

'

M,. · 0
· · I comes dauo-erous as soon as i t caves 1t,; sm ,er. a n 

'v oen this c,pnr j ,; used the mmo JC · "' 
1 

· 
0 . · tu aJl}· dangerous to ay. 

ow 111g Lo dcfecfr.· p des ig n thr m111e is ac 

P rimer Safety Gear . 

Th il:> iH fitted 011.l_y in 'l'_vpc IL (i;et' Pln~c 
27

)t~ibe by 11. toe which is i t:-;elf kep t eutcred in the 

'L'hc pri mer is held at t.he lop of the pri mer 

tube h_r II sp1·ing. . . licou 1.,.,Iensecl by t he soluhle plug the toe is 

1 . l f ty oeur h as , 
. .,.~ soon 11,s th o spri11g of t 10 s it o o 

w,thd ,·awn n:nd the prirn c•r fnJl)i into plilce. 

The Mooring Gear and Sinker. . d .
11
· ii-er when moored is shown in Plate. 

Tl 'I"r I mme an s ~ 
l e gen eral n.rraiwcmeut of it JP0 

· . 1_ . 0 0 to t he bot tom together. 

ln all c·ases on bci~ir la.id the Jll ino ruid sm1
,~

1

1 
°f

1
,011.1 '.l.bove wate r, th e mine is rclen.-;ed from 

, . n I · h arc fll c ' 
. -:n th e 'i'.'\l)e:,; I. , U., and III. , wuc , 
th

c, 1->1Jlke 1· hy a .·oluble JJlua Jevico. . . . ·u i llr OJJC'l'l1.ted hy a d n.-;hpot with thick oil 

1 l o -] l l dc•Y1c·r is 11s ' ., 
n tw Typc•H IY .. V., 1rnd '\ · ·10 

or glyccrinr in place of th o soluble plug. f ·el ·e of 'l'ype IY. minrs, but there is no direct 

'l'I I ethocl o l oas 
. 

1
0

1
·0 l111ty be vari1ttiom, o f t 1c 111 · t Jready referred to. 

ev1dcnee of u.n .r other d eYice bnt the dasbpo . nt <l,"ncl is b elieved to bo accumlc . 

'l.,,_ · ll 1 opera e •• ·1 I d · · 
-

11e clcpth-Viki,w is bydrostaticit ) Pl t 37 an d r equires no de ta1 ec escn pllon. 

'l'he hvdi-osl~ti· c "'(te.})L'rl al'·tr is shown on _ al de ··gu of depth o-e1ir, llJ.ld tho only d iffen•nces 

\1 .J • • .. , b , , . - • identH·H es, 0 - . . 

· 1 t} p es of mines hn,,·c a nc!l.il) . 
1 

-ro.n o-emcn t for adJustmg fo1 depth. 

nntpcl h . 1 . 1 d in t 10 a1 b 

a, C icen Ill the llJ(' l al w,;ec an "b d Jn ter. 
1'1 f · lescri o •• , 

10 11nrt io11 or tlw bmke (E) 15 c 

Sinke G 
· · f 

rs, enera l Explanation. . . . ,rtnin tho.t there 1s it standar d <lcs1gn o 

Ji' · t appe!Ll~ c:e · d I f th ood 
. i·o ,n , ·a 1·io11. . . , f" 1 ·1trorrnaLJOll l d ·n• . only in the size an s ,ape o e w 

s inker fo . -.; sou1 l ,,~ o t :;inker:-, iu <'l . 

b l I all tyJWH of m rnes iind t,ha 

Oc-k-.; on Whi l tl . . ' ·t . . · d '<'ribed . ep arn.tely from thaL ada.pled 

Th . . · c1 w m mc•1 c.-., s . orlll.1nme:--, 1s e:; 

for b 1.. e l:>J~kei·, as used with T y pes I- , ll-, 
,.., ll 1J 01.a1· 1 . 

in e ayrng-

'I'he Sta d 
. 

n ard Sink er . . 1· ust h !tving left it . 

This . l . . 'L"'rpo Ill. nune 

1 
18 

s 1own i ll PJnto •)l'.l with it J ment. • · 
1 

'he clra, · . ~ b o-eneral an •ange h ·ina suppor tl> (G), pv1dentl.r wit I a 
Th c_ v1ng s how:; clearly t e b . ta.ken on t e sp1 b b tt 

. o Weight f . . . h s inker is ta "Jcina the o om. 
'"'tew t b o the m m e m t o . d sinker s ·1 b 

, o a sorbino- th h J· the rome an I . g aear. 

r hc 111 · . 0 e l:l oc ~ on . 1 . by the 1·e easlD O • (M) which i::- proba.bly operated 

'11 . rnc is held down in t,hc ;:;111 rn1 I d by the dellee ' 

b , · •C Jaws of t;J . . re l1eldcose . . 

:) a so}u b} · 10 1·olen.s m g goal 11, • (' ·f ) •th thick oil or al_vcennc 11n d 

' f'l e Phto-. . l [on ce 1~ " 1 ;', -

~ 1, < uc i-cl eas o . I t,y Ji]ling t, 10 ( I . lone in the ca,;c of the l _vpe n ., V ., 

c,.uowin.u- ·1, e 111tiy u.J..-;o b e efiecLec . ·obabh" on } c 

and v O 1 
t o act . b t, t hiR is P' · . . . 

I. min . ai-; 11, <l11:-;hpot, u . t With this hqllld tho t1111e of 

(n . cs . . t,he d11shpo · 

i· I su1kc1-,, . ' . . ,; in uso in 

e ensc i . · 1 ccoyerrd 1rlycerJHC " n. -
,,.., s Pl'o habl b b h ur 1-1.wing. • 

t ho 1on t Ya ou t ha lf an °. · ·roll in the l 
11 

. . lll mines recovci-NI <lunng the 

'l'h l or th . rill be:-, ·aJ wuc, . l ·a11 

1 . . e Ut'tt . e 1~1oom 1g rope " . ,. -inch spec1 r 
O 

ML is formed wit 1 a spee1 y-

~ t Year th rn COlt tams 55 fathom:; of !
1
1 · ye of tha stiim 111b/ ally exmuined) is ha.If-hitched 

~ es_ignect c1 0:.rnool'iug wire i,:; J ;}-in ch - 'l ·~~ 0 
(in the sinker:- la~duin wa~cr mu ch clecpor than 28 

l.lls1dc t·h . l <•e '"I 1. I f t he ,vu o bccll u.1 1 b 1 . d . 

f e cL·u · ' 10 otuc,1· PU< o uot ha.vr . •o uld thrn rn.ve een a1 m 

a.th orn.s '11. T'l1c . Jd thor of ore, I t, tlw inlll<' < 
tw·i , • [f tl . rnmc cou , . oiti-s t 1!l. 

co th a,.t, u Us end h 1id b1>c11 frc•c if iL])P . coJ1His ti1w tif L18 fathoms of 

'r h e1-)th ir -1 · 
1 nwonngs · , . 0 Tl + · · 

13 . o t11i 11,, . uos1re tl. fl' , doJt bM . ·terl wll'e. 10 -m. wu·o was 

s--n i , . d, ln1 l b . tor o ,:,.. of }-111. s . . . 

· Vtre, to 1 ( y a Ucrm1t.ll n 1tc 1 80 fn,thoJUS · l th of tbf' 11mm moorlllg Wll'e, 

;~~:ft1·e1
1tly fit.t~ 

1
<' end of which wiIB ii tt,a.che<. laid to tho f1~ _ :~f depth and p1:eventing it from 

Wii tg tho 0110 d to enable th e m ine:,:; lo_ be a:-, ri:,;illg to_ 11" ,-,·ng tCl th r clcs1rrd c!Ppth. 

11 1ng t·ou1 I o f this Wit·<' wh ilst tho inine w : t lw n11J1<' , J::d 
. lt t.he , t . . ,ven ti JI~ 
.!f;,34!).__

17 
s n.nd ,ng part, t hus pit 

- 11 
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I 

(E) will 11ot rid e down the mooring rope, and unless the riding part unreeves throuoh the 

1Ydrost t· d · 

0 

1 
a ic . ~pth gear the ch ain cannot tauteu. . . . 

. f t he r1drno pru-t does uJll'eeve through the depth gear and if the drum of the smker does 
not rev 1 ::, · J · t tt b f l · wHl . 

0 
ve too nnsily the ,,

00
-ridmg pru·t ''.s to n,sm , " uo.voncy o trn mme; the chain 

t hen take tbe :,;tr uin and tho detona,tor will be w1thdrnwo. 
·I Prohably tl,e drnm of the siokm· will be more or· less clogged wihl, s.nd or mud, nod pcovided 
t tut ,~he ridiug part ullreeYeS t he safety gear will op~rate correctly. . . 

[ wo t hings are howevrr, likelr to happen, paTt1cularly after any length of Jillmersion:-
(o) The_ mov in~ pnr·ls of t.he hydrostntic depth geru: ~•Y be so msted that they will not 

y10ld ancl allow t,he rnoonng wire to un1 ee:e, o1 . . . . 
(b) The w· b • oed or kinked where 1t bas pru·ted that it will JaID m the depth 

u·e m ay e ::;o J ag0 I . . oei . I }J ti latter would allow 1i c ean cut WJl'e t o unreeve. (This applies 
o ll even t wug ie . . . b f the depth oear ) 

I only ,,·hen t he wire is cut w1tlun 12 me_ e~ ~ . . 
0 

· . n both t it" ' d 
011 

if tbe cb111n is Jil place, 1t 1s extremely unlikely that the 
~se cases th erefore an ev · · · · 1 gear will · , ' .f 

I 
d ·uJ1l is not c}ooged 1t 1s qUJ te po ·s1b e that the mine will 

comet op erate. Moreover, J t i; I I cir m asit rises. 
o the ::;urfac.. . lino· wire iroDl t te u . . l I I I t t i . e u nree o ·f , in an active cond1t10n, a t1oug 1 the detoni1tor may 

u ltim ' te1 efor c, reaches the sui ace . . . ·s all hauled off. 
ately b . I oor1n<Y wue J t . . Tl . l' _w1t.hdrnwn when t '.e D1 1 of the mooring wire 1s not secured . 

11s, agarn, will not happen if t,11E' enc 

.Action f 0 Mines, Types T t o V. . WJ- . -· . . k . (7 to t,be l.,ottoiu together. .:Hter a penod, probably 
10 to 

9

~en _laid, t he mine and its ~Ill ei 0 ~·ssohred a.nd released the mine, which t,hen rises by 
its bu~ in.inutPs, a, soluble plug will have ~ •s held unlocked until the mine leaves its sinker· 
· oyauc ~- T · depth ueat I h . d h 11 ' J.t the · ,y . · he h ydrost11t1c . 0 • china its set dept , grips an o cs the mooring 

11 con . ti e n11ne i eii . o . t· J rope. 

0 
>c, rnto play and, o" .' es not , gein eome mto ,c ,wn ,nu cannot subsequently 

release n ee ~t has t hus opernJed it do . 

'I

'ht he w ire. 
9 

a soluble plug (oT m some cases a safety pin) 
· e i' · · so lou11 11 _.r t · I b · 1s in l sa cty aear is oulv openit,rve 0 a·ssolvcd or the stwe Y pm ms een removed the 

p ace i o J bl 1uu }las i 
llltne b · l"l.S soon as the solu e P 

O 

. . • 

0 

ecomes active. be loss tube of ,crd rs broken, the ac,d flows to the 
bici.-. n one or more of the horns being bent t -~e11t J)nsses to the detonator and explodes the 

. l.LlOUlat l . ·t The cull 
lllu.1e e )n,tter y n.nd energises 1 · . . . 

I

. . . nctive detonat10n 1s s1multflDeous with the 

b 
t h as b 1 . u as the ro1ne is . . 

reaki . een fouud th11,L as on., . no dfl/l'l/ actw11 , 
n g of , Thfl'I' is ' · 

one of th e glass tu bes. · 

It covered Naval Mines. 
ndJiog of e 

Notes on t)le }la . d 
1

iJ1es washed ashore m ay also be active . 
.All t \"TB n.n n · · cl · t f float· . ted as ac l II fiT froJU a IDJJ1Unum JS irnce o 200 yards 
F loat· m g nunes must be tre11, 1• by she . e · 

. 1110- lllin l s be sun' . t1\"'C, . . A tnine o . I es sh ould _ a wa,{ ft JJ'laY still be a~ mine i. active or not un les , t is eviclen t 

ti There . wi t 1 only one hor~ e het,her II floating 
1at all 

1 
18 no meaus of telllllg w h• 10rns . . shed, , follows :- • • <VJ.Ines a1 e complet ely Cl U . spect,ed a0 

.i if the detona,tor JS m place. 
E~an _·wash ed as hore sh ouhl be.fin ccessible 11.no see , 

I 
1u1e ti ·t 1 · •e I n f it • . 1e ower moul, 1p1rc 

I 
l S lll } . . 11 t Pace:- fll w1r0S· . cfl rrier hy unserewmg the ring n.nd 

In tPes I. and II - -Cut the e,xtern the deton11,to1 . 
Withdi-a}:1>es III., IV.. nnd V.- R0010'1e Lil the e:x terniil wH·e bave been ni t . 

I '1ng ' a.tor uu n h , - . tile detoJl. •! e primer. 
, -·"",ove , , . ,-t.ract , 1 
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Detonator . 

The detonator can be removed from the carrier by cutting the leads. This requires care . 
Primer Case. 

It is not recommended that any attempt should be made to open a primer case. 
Nothing in these notes should be taken as advocating the handling of German Naval Mi 

by a~y but those who have had previous experience or who are thoroughly acquainted with :s details. . e 

The Carbonit Mine. 

(See Plates 38 and 39.) 

The following is a description of the latest mine made by the Carbonit Co. f H which may possibly be in use:- 0 
amburg, 

The mine case is in two distinct parts, the buoyancy chamber and the cha 
In _the buoyancy chamber is contained the firing, gear consisting of five uncha/g~ tamb~r. connected in parallel to the detonators in the charge chamber. On top of the g~ attenes lead horns, each containing a glass tube filled with acid (Eonin solution). On nune are five 
these horns being broken by impact the acid flows into the battery, energising it on~ or more of the detonators. an thus firing 

The charge chamber contains 220 lbs. of cast T. N. T. exploded by two Tet 
1 in parallel and a primer of 2.2 lbs. of lightly compressed T. N. T. The charge cham~~ ~etonators under the buoyancy chamber by means of clamps. r 18 attached 

In this mine the mooring-rope drum and depth-regulating mechanism 
tw~ strong springs to the bottom of t~e ~harge cha~ber, instead of being contai::~ ~ttache~ by 
as 1s usually the case. When the nune 1s dropped 1t goes to the bottom with ·th 1!1 the sinker secured to it by a slipping a;rrangement which, by means of a soluble plug, is lo k e Slllker, bein(J' to 20 minutes, after which the mine should rise to its set depth. The moorin c ed for about 15 
of the drum cover and through a checking mechanism, which, when held open g rop~ Passes out 
to run out freely; but which grips the mooring rope, and so holds the mine' per~ts the cable 
by a hydrostatic :alve ~hich can be set to operate at_ any desired d~pth as th.:n ?e~ released adjustable brake 1s provided to prevent the cable paymg out too qwckly. This llline rises. An 
to be very accurate, and this claim was certainly borne out by the results f gear is claim d mooring wire is exceedingly flexible and of good quality, the breaking strain b 0

• the trials. T: 
The sinker is an iron plate, fitted with rollers to engage in the mine-raU:ing .about 4½ t e 

the deck. On board the minelayer the mine rests in a framework on the s· Which are lai;ns. attached to it by the slipping arrangement before mentioned. The mooringlnker and is r· ·Jn 
the sinker by a stopper. If the mines are being used as defence mines thope is at tac~~ Y attached at some distance from its end, the end being secured to a smaJI 0 lllooring e ~o slack cable is reeled up. In this case also each sinker is connected to its ~ on Whir?e 18 
the slack of which reels up on another drum, which when pulled upon frees t:eighbour by c ~he 
the mine to come to the surface. This arrangement is to facilitate weigh, .... ~ stopper an/ Wlre, to be used as blockade mines the connecting wire is not utilised and the 0~· lf the nli allows is secured to the sinker. of the llloo ; nes ~e 

. ring wire Safety Arrangement. 

Attached to the drum cover is a chopper contact, contained in aw t . 
which the firing circuit is led, and which keeJ?s the circuit br?ken unless~ ertight hole 
supporting the drum cover are extended, which only occurs 1f the mine . he two str ' through 
its sinker. This renders the mine safe should it break adrift from its 18 P~oPerly ong springs 

The batteries can only remain energised for 6 to 10 minutes af~00~s. lnoored by 
become oxidised. The soluble plug prevents the mine from rising 'to -~r Whi:ch th 

-minutes after laying. Consequently, should a glass tube be accidentJl depth u.n./ eleinents 
the mine will not fire_ on ar:iving at its dept~. Furthermore, the ui{b hrok:en "" 1

~ 15 to 20 
ble of firing the mme on impacts as the res1stence of the flooded b tt roken tu.bhile laying capa . . . h d t a ery . es , vent short-circu1tmg t e etona ors. 1s sum. . are sti]l to pre c1ently high 
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(3) 'l'he drum ':ith th~ mooring wire is a~tached to_ tl~e sinker, and not to the . 
(4) The d~pt~ 1s ~btamecl by a h!drostatic valve slIDila.J.·. to that in the Type I~e case. 

which m this case puts a "3am " brake on to th e w1re, revolv ing round th- llUne, but 
the mine case. e wheel on 

(5) 'fhe device, for use in r eleasing the mine when used for defensive purpos . 
as in the T ype I. mine. es, is the same 

(6) The safet y arrangem ents and fuing horns are the same as the T ype I. inine 
(7) There are four h orns. A central and sm aller brass horn, when unsc. · 

the electri_c wires l eading to. the char~e- Wb_en weighing this hor~e~:ed, exposes 
and the wire cut, thus r enderm g the mme safe. unscrewed 

Possible (Experimental) Govemment Mine. 

The following notice concerning a lost mine appeared in the German pres· • 
" Th . . hi '\. ' b l · · · 1 · 

8 
lll 191') e mmmg s p 1:u·cona as c unng exerc1se ost a mme near Borkuni 0

: 

case bas not up to th e present been r ecover ed. It must be _ understood th. 'l'l'.e :tn.ine 
offers no dnnger, even to vessels of heavy drnught. But t here is danger if t h at this roil_, . 
adrift from its anchor, is cast ashore and the detona tor is handled by i ?Use, gettih e 
The mine case is of iron, coloured r ed , of cyl indrical form, abou t half 

O 
cious Peopl g 

in d iameter and ab out 1 metre (3.3 feet ) in height . About one-half ca lll~tre (1.6 feo~) 
and th ere is a live electric detonator in the middle of the hnsc. It is ontains e:xplosiv 
fee t of water, and is ah out :30 feet b elow t he level of mran spri ng tide." anchored i11 75 e5 
As th e " Arcona" was a t the time a m ining experimental sh ip, th(• in· • · 

not necessarily hnve h een of n type in use in thl' Germnn Nn,y . · Ille dPscribed 

Leon 'l'o1·11edo l\'line. 

(See Plntes 41 1Lncl ➔2. ) 

Oeed 

Severa l Leon T orpedo ~liue · have been rf:\t:OYerml 1wit1' tbc coas t cltn·· 
haYe all hecn fitted with guide strips which make them i;uitable f or clisch

111
~ 

th
e War. 1'h 

tulw. lt is believed th11t they were discharged from s ubmarines. These tn~tge from a tor ese 
those de cribrd in the 1\nnual Rrport of tho Torpedo School, 19 14, in sinaU ~les ?nly differ tedo 
a screw p lug wi~h lift ing eyeholt _in place o~· t lw firing_ whiskers, and 11t·c fitte~e t~ils .. They horn 
gem· only . It 1s, how1•vrr, possible th a t 1f thcs P mmes ar0 dropped from .t 1th inertia fi~-ve 
thP whisker firi ng gett1· ~nay n.lso b_o fitted: . . . . . s 

1
P ' being ch ring 

P late 41 shows a drngra mroatic clr11,w111g o l the 111s1de of t he mine, and P Used 
Yiew of a mine fitted with fir ing horns . Ia.te 42 an 

It will he ohserved from P late that, tbe mine_is _primed thr ough a do . . · oxternul 
eh a.rge chamber. ThP p rim ing ru-rangemen ts arr s1m 1la r 111 princiJ>le t 01 1n the . n th Side f 
naval mine. ose of tb · 0 · the 

TllP mines are cyli11d rical and are m ttclc.> in two J..H1,rb; . The uppl•r c Gerl11an 
primer tube, and charge, which t:Onsist s of nhou t 250 lhs. of 1'. N . 'r. P~rt contain · 
thP depth-keeping m echanism. · · t 

1
r lower· ]) 

8 th
e .Pis tol 

The action of the mine is ni, follows :- On bew g l aunch ed the rni fl.tt co11tains' 
. · d h · J d · uo re1 · until the ballas t chambrr 1s flooded a.n t en srn rn, ue to its negati-v b Uiun8 

below_ its _set cl~pth the pre~sure force:- in tl1e ~y dros tatic valve against: 
8 

11~Ya.nc/n the s~1·fuce 
of wb1ch 1s adJusttible outside the mme) ; this completes the motor • , ~1111g (th On s1nki 

d h 11 
· · h · A ·t · h c ir cuit h e co- n g 

an t e propc er revolves, ra1smg t e mme. s 1 agam r eac es its set l t l'ou h " 1Pressio 
out by the spring and the circuit broken. 'rhe amplitude of the < _G:Pth th g the s t art 

11
. 

and the hy drostatic v alve may be adjusted for dep ths of from 5 to 3°;01llation <: °Vl\l-ve is for e~ 
chamber is flooded tlw mine /fonts wit h its axis at an angle of about') feet. .;;,s ab out 5 r°e 

- 0 to th ,v non th eet 
e "ert · e b allast teal. 

•>l•.<. ·1 ,ASSI F l fi: IJ 

A11thor i1 y t,. 0 /v So\ \ 

-
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be dropped overboard or 
. I lau1'"hin11 a,1>paratus, but c_an 
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1, • · . -p ec1n ,v · "' 
hc,.;e 1rn11es req u11 e no " . 1 t 'f h ba• te1·ies 

I d 
b k or i" oa e • ~ 

aunched ou t of a torpe o tu. 0· d. the mine Ct\11 be set, to ,;in · 
WI . is cx.hauste 

1cn the btLl,tery p o,~01 · f ti · . eriod of o::;cilla -
rem ai11 aetivc for itbout c1ghL hours .I been set to siuk a,t the end o 1011 p 

'fl · cl the coaSt lltYe ' (15½ feet) 
. ie mmes r ecovere on h of about 4¾ m~tres · .· The, will probably be picked 

t1on, a nd hn.ve b een set to a dept . ,i.:ft abou t with the t ide. . .) . 

1
, . . ·ed will U11 .1· ry mme sweep. 
h ese rnmes hemg unrnooi . k d up with the orCJrna d uently it is dnno-erous 

ltp by cl.rift n ets, but cannot h_e pie ~ d bv a ship being chn.se , eonseq "' 

I . , h . nil be uoe . 
t 1s expected tun.t t e) ' . 

to <Toss th e wa.ke of enein:'· s hl]J_s_. _________ _ 

~1JNITNG VESSELS. 
u. ~ " , ' l t oss" Gernrn ny 

l
.k 1 , , " Nautilus," n11d ;-u Ja r . ' 

" P e 1 a1 , 
In addition to t he three ininelo)~e

1
: 11 vessels, viz.:-

1) f tl1er 11u1u "' 
ossesses a large number o O la rers. 

. pers and ) ·neluvers. · · b r d 
Sixty .M dn.ss m ine swee isers :fitted as nu .- . o- es:JJerimental sh1p, 1 e ie ,·e 
, · . f lio-ht cru d a~ a 111111111,,, • 

11. large proportJO!l o "' ,, ,,bich is use. "' 
T he lio-ht cruiser " .Ar cona, ' 

i:, 450 roines-to carry ahout , 
A la rge n umber of T . B. D. _so.es 1 , minelayers . 
S - · 1 · subroart · , (ittec a" 

pecrn.l m rne- aying d si~teen tugs also t rawlers . . 
A fe,,· merchant vessels an for h11rbour duty, I t µarticulttr 1mrpo::;e, and wlul~t 
Twenty-one m ini ng Ja,un~hes I ya.re detailed for tki'.a other offensive operations , m 

D . l vhcn t te. • f undertn ng 
e t royer::; earn mines on .v ' . Judecl roUl . ;th an escort. . . • . 

carry ing them ·1re c~nsidcrecl to be pi ec tiall,· promded "J . es six on either s1de am1dslups, 
• < l re us ·' · P mrn , · f l l le · boa t.-; 

\'le\\· o f t heir daugcrou:;; c~r~o, nn c ; destroy er_ carne~ tbeIU except i_n a fe\\· o t ie ol \~. Tb~ 
When d etailed for mrnJUE:, eac 1 iul fittu1gs {or T tate roovtng about the c e t 1 

lashed as eotwen ient. T here ; re ~10 s~e~he sinkers to :ac~j~1pl, pushed overboarrl alterna e y 
R?llers a r c fitted on tbc und er side~ - 10ts• The:' Ille . . . 
nnnes a re laid at a speed of about 10 1-i . . tubes running t hrough thfc hoEat 1111 
from . ues in f h ut 160 a t ac1 

sta1·h oard and p o r t s ide. . s cMl'Y t,hetr Ull u bes are at a slope o a o eel fro~ ahovo. 

tl 
Germa.n min e-lu.y incr su bmanne l Dla.rine tbese t . es The tubes are loa_d h. d 'fforent 

le fore 1'\ ·t I h 11 t e of Sl-) ' . rv. 01in . b p laced 111 t 1ee I 
t b 1"'~1 . n the Rma yp tl ree -rype These stops can e . ·hich ensures 
u c can 1es two or in Ja.ter boats 1 he ruine3· ·th in terlock.U1g gear,\\ . 

Stops a re fitted . ' . l I tube to hold t cl are fitted w1 f " release" un til the lower mrne 
. · 1ns 1c e eac 1 

1 0 ,, an si tion o cl t hese cnn 
pos ition " load " . ' . . ·e ' ' or '' re ea.s ' l ed in the po . tion of the stops, an , 
tl t ' , ' s ecUl ,, the p ac " the pos1 

l 
ia the stop of the u pp er mine canno bn1a.rine sho, 

las bee 1 . . l the sn h 
1 

11 et go. Indicator.,; 1ns1c 0 -i tion-
e ocked w ith a hol t in a.11v p ar ticul a r -po:o- -------

.. ------- • ~ SEEKING, . 
,.r-.;,EplNG !ND . . f submer(J'ed 1111110;; h_.,· 

wnNE-Slo:.:, . . t,he pos1t,10n o . "' 
d1scovet 

t - to f · f dc1-:c; It has l ·n erin1en :-, . 000 sel:.5 o m1n e- m . . 
aerial , >een rnportod. that exi:- Niinr had .2, . ·t hilS been r ccei,cd. 

I 
olOJser,ation hiwe tnken pl!1Ce- I t th e GerPtl11fil ,.,.,ntion of this repo1 ~f Hamburg and 

11 c toh · HJ · •ted t 1n con 1 r.,, ·t Companv ' A _ e r , 12 1t was r ep o1 . but no the Carbo111 <l ·to indicate> t lit1t 1\, 

~utt m g sweep is s u.icl to b e 111 use, d . rnucle by . nt report ten " 
It is t 7 . • fin e1 1 t a, J ecc 

I . · 110 ,c-n.own w he ther tlie m ine- •V'icc iu · cr. 
\ esct 1 heel h 1 an s01 ' s \\·eep1 ni:i 
S 

• e ow, is in u ,,0 in the Germ · . ft ·when · 
Wee11 of t l . . . <lo c.1 l1 . . 11s nature , used h:"-· torre . f tbc Ca.rbonit iu111e fu1 der. 

Carbonit M:· . cl script1on ° . l . is towed between 
ine Finder (see P lnte 43). . ccur11te .0 The mine finceI . , '.\fM 

It is ~~:e~~(~owin~ is be lieve<l to h e 11 : ~p;11;id s,\'ee~t~~~e j;ide of wh~cl::~~:1~
1

~~~:0

1

~

1

1~: h~IO•?~ 
two t uo-. t .Ya r a ther elaborate s yste_ I windlass, ~l huo,· ropes air cl 1 . the hum'S AA 
are " ·o~'"'• i°ach o f which i:-.; p rovided wit l t es NN1• .L ~e turi; nrc ;:upportP 1_, . i 

AA · nr' R.nd on llw other s ide the toW 111 
1 · h in their 

t nud the t . DD ,,r11c 
bv ow li nes to the " ·e io-hts 1 ' 

. n1en11,, o f ti ,.... 
· , lC\ 1·opes KK,. 

Mines. 
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When searching for a mine the grapnel G is attached to the weight D by means f 

strop L, the connection being made by a spring clip F. Prom the s trop La thin wir:; ~hort 

to a reel on the weigh t D . is led 

The charge, which is of T. N. T., is contained in the grapnel. A line O leads f. 

grapnel to the buoy A. The weight of this line is taken hy a small buoy B and th rom the 

with A is made by a spring clip S. . e connection 

By means of a strop the grapnel is secured to the :;earch line H which leads to th . 
D1 • On the buoy A is an incandescent lamp which will be switched on by the di e Weight 

of O from the spring clip S. The current is supplied by means of a battery in the bscon.uecting 

Th~ action of the_ sweep is ~ follows. vVhen the moorings of ~ mine are cauu~ A. 

search_ line H_ the s trarn on H disc?nnects the strop L f~·om the_ sprmg clip on the\ _by the 

The wn-e P w1ll umeel frorri. the weigh t D an d after a wlulc the !me O will becom t eight D. 

will, when the strain is sufficien t, break the contact at Sand switch on the lamp. eT~ut: 'I~his 

up of this lamp, therefore, indicates that, a mine is in the sweep. e lighttng 

The search line H ,~11 render round the moorings of t.he mine until the irrap 
1 

. 

mooring rope. When the strain on H becomes sufficien tly great a pcm:ussi~n due. gn~s the 

grapnel will be released and the charge fu-ed. By regulating the pressure at wh· e;rce 1n the 

device is released the charge can be made to either fire when the grapnel grips ~~ the firing 

or when it has r idden up the mooring wire t c, the mine itself. le moorings 

Explosive Sweeps. . 

Automatic explosive sweeps haYe been reported to be in use, but this is 
• . J . uot con-1-:. 

an d too great rehauce should not, therefore be pla.ced on t u s report. These sw UJ."tned 

cnny a cutter which cun be actuated hy an explosive charge when ii engages t{eps ar~ said t~ 

of a mine. Enc-h cutter is saicl to have l 00 such chargl1,; . e rnooring rope 

Kite Sweep. 

ft i::; hclieYed thtlt a sweep is in use, the <lept,h of w-h~eh is regulal,ed by means f 

kii<>s. The nntu rn of the sweep il;:;clf is not kno wn: it 1s t,ov,ecl between two shi;s_one Ot niore 

Double Wire Sweep. 

H.ecenl informa.tion sho,,·s th11t a double wire sweep \\·us used successfully . 

o,·ercome the anii-s,veeping device, probablr of the nature of n. star wheel, used t the Baltic t 

with their mine:;. 1'hc cloubk \\·ire sweep is said to h a,c defeated the anti-sw Y_the Russia 
0 

11 ll occ:lsions, causing i t to jamb. eeping detjc" ns 
' 

g ~ 

Fleet Sweepers. . 

It has been rl'pur t.ed th11l .::;ume of the larger German torpedo boats are fitte l . 

111-r11ngemcnt which will c11tthle them to lend n squadron, clearing a chntlnet ;'71th a sweep· 
ht•uvier draught following them. or the ship rug 

s of 

Torpedo Boats and 'l'. B. D.'s. 

. \. Cf\l1Siderahle number of destroyer:'! , including :301110 of the mos t i-econt . 

for mine-sweeping. .\. large double fairlead is fitted afL. l\1.inc-sweoping • tyPcs_, are litt 

half-fiotillns in line abrC'o.st , the two ends of each sweep being towed by adi_s :'-Wried out ~d 

A kite is fitted midw1ty along the sweep , which is of l ½-i11. to 2-in. wir<'. J;;ent destroyer? 

J 64. yards apart. destroyers a:-
All torpedo hunts, excupt those few which are used ns despaLch boa.Ls itnd e 

f . . cl . . · · ll 1 l · te11de 
or mmC'-sweepmg, an 111 wnr t,1mc nre pnncipa y emp oyec on m1ne-8w

0 
. l's , are ft 

ep1ng dut · 1 ted 
ies 

M Class Minesweepers. · 

'!'here t1rc 60 of thcs(' vessels (described in Par t HI.) which tU·c prirruiri] f 

purposes, but which 11.rC' afao used us minelayers. y 01· n1ine-sw . 
eep1ng 

r 
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ANTI-SUBMARINE DEVICES. 

General. 

Th N vv ao-ains t submarines are-
e devices used in the German r a J b 

1. St ee.l wire nets. 
2. Depth charges. . . 

S b urine explosive lu tes. . 
3. u m d to detect the presence of submarines. 

!.!1 addition, hy~rop~ones are u~e f indicator nets, mined nets, or quick-shooting nets. 
Ihey h ave n othlno- m the na.tu10 ° 

b 

Steel Wire Nets 
· , ' d In either case the net is of 12-foot mesh , made 

'I_hese are used either towed or moo~e f · t . pe of about 3-inch wire. Buoys are shackled 

of l ½-1nch wire rope with a head rope an o~ t 
on to t he head rope' at intervals of ab~ut ; 3t ee · rtain propor tion of the buoys carry lights. 

In the case of towed nets it is s~d t a ha ce d from 46 to 52 feet in depth. ::\foored n ets 
T d f t ID leno-t ' an d h . . ·t f 

a, owe net s are abou t 6,560 ee . . d channel, and are sa.id t o exten to t e vicm1 y o 
1 8 of sufficient len()'th to close the requne 

the bottom. b h ·di"nary speed is about 7 to 8 knots. When 
Th 1 rs w ose o1 . d b f 

. e t owed n ets are towed by traw _e d. . ,,eather. The net is towe y means o a 
t o,m.... . t or mniy '' Th nl · d. 

•~g th ey make ()'ood about 1 kno ID , . ttached to the head rope. e o Y m 1-
to,m.... b "ther quu1 te1, a . . l . th t d 

•=g spn.n of 3-m· ch wir e from e1 Id be the add1t1ona strum on e ow an 
cat· ' · · the net wou · · h t · 

l~n of the presence of a submarme m The submarine, bemg held m t e ne ' J.s 
poss1bl h f the buoys. 

t Y t e submergence of some 0 

a tacked by mean s of depth charges. 

Depth Charges. b ut 4 feet in height and about 1 foot in 
Th · 1 in form, a O • · h th 

d. e depth ch arges useJ. ase cylindn c~ Sk tch .A., Plate 43a. It is not known w. y e 
1a111eter. The ge 1 hnpe is shown ID e d lai·ger portion undoubtedly contums the 

cyli d . nera s ..., h pper an 
. n ~r is lnade in two ortions, but t e u d to lift the charges. 

explosrve chu, ... ge T p are alwa.ys employde They are used up to a depth of 33 fathoms, 

0 ' • . wo men < • lie . 
n ly the o .· l ·h •harO'e is supp 

Possibly ne size of c ept c :::, · hoot on either quarter 
. lnore. . f these charges, one m as . o- ' 

1 1Ime-swe . . 1 .- carry foUI O b d · the other two spare, stowed upnbht, 

~hed, but o/hPm ~ ai~J. net t~·aw e1t ~e pushed over o~ ' ·x depth charges. Apparently they 
one o:i;:i. eith ~l'Wise m readmess O d destroyers canY si 
are not er side. Torpedo boats an ls 

Used b li 1 ·O'er vesse . 
Y ght cruisers or Mb 

Su.bntal'in · · 1 · 
, e !Cite. d 2 feet across, contammg an exp os1ve 

'Ihis is t in length an The hole near the foremost end 

charge. ·Th a Wooden kite, about 4 f~e Sketch B, Plate 43:-is adjusted. The towing wire is 

~f kite is the gen~r~l shape is s~own 
111 

safety an·angem;\ and is led through a block at the 

ept Wound O 
P0 s1t1on from which th~ trawlers and T. · d' t the full speed of the trawlers, 

~ p of a hi on a reel abaft the funnel lll It is always towe .
1 
a and explodes on impact only. 

iG. e., 7 t o 8ng
1
ed derrick fitted right aft . . 1·ts depth ste11?1bY, d and the safety arrangement 

r en t . . in t um ki"te ID oar ' 
. eat care h O s. It 1s smd to ma . uetting the 
is · as f · d ID 

re1;1sertcd '~ course, t o be exercise , ,. l< head. · . T. B.'s and destroyers. 
l'hese kiwhilst the kite is at the denicinO' and net trawle~:\ which has been reported or 

. Subllla .· tes are carried by mine-swocphlll.::o u for a subma1m 
sight 11ne l · · arc b 

ed in_ th utes a.re used when 98
. d th trawlers being about 33 feet 

~ Gro-ups ; f neighbourhood and has ~1."'\ ~s in Jine abre11sthea; of 'the group, rilso towing a 

J>art. Th trawlers u su ally tow theU ki T . ader stean1s a 
!1.lte. s e torp d . G •oup µe . st 

01net· e o boat actmg as 1 . 1: .... 0 ab1oa · 
'l'h 11n. th r 111 U!' "bl ruore. d _ 1 

e ki te i es two groups tow toge e horos, poss1 y ·o- 1 secret urtirles, an rire u..iways 

ke Both the s _used up to a depth of 22 fa~ reO"urded as lnbh y 
Pt carefuU kites and the depth cha.rges i11e o 

y co-ve d . 
26340 re up 111 harbour . 

. --17_ ]2 
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SEARCHLIGHTS. 33 

;~he followillg is the system of arrangement of the forward lights in the " 11oltke" :-
!he fom forward }io-hts are divided into two groups of two each. The lights in each o-roup 

are sit t d o Th . . cl . o tl un e one vertically over the other. e port group " S<tuate the pm-t S<de loma.rd of 

0 

10 
fuunrl, and the stnrbonrd g,·oup on the stm·bwd side aft of the funnel, i . e., they am diag-

nally d isposed. Each oToui) of two lio-his cnn sweep through a complete arc of 225° or more. There is onl, 
one v o '"' . 1· h h . f ., to t ery slight obstrnetion to the starboard_ 1g ts w en sw~eprng a .t across the after fuonel 

b 

h e port s ide ·wd l)i·acticall~~ 
110 

obstruct10n to the port lights when sweepmg 011 the star-

oard b r ' ' C . , ow. l'bo urcs arc as follows :- 0 

~ort group, -1:50 starboard to 0o and round to 180 port. o 
Starboard . 

00 
t 

180
0 turboard and on across the stern to 135 por t . 

1
'1 group, o s f 1 . ( d u· 

1

. lere is st, b lie-ve that the system o p acrng an contro m g) the search-
1ghts . . r ong reason to e . th "G eben " 111 all n J • • .. - :1 . to that in e o . 

. 1onern vessel'- 1s s1lllllar · · Lio-ht c. . . · . t ·s which are placed on the same prmc1ple and at about 

tbe . 0 1 msers ear n four pro1ec en , 
same h • • · eight above the guns. 

Control f 0 Searchlights · • • . · I n the : . , ,, the searchlight control platform 1s. situated be.fore the 
hghts and a battle cruJSer · GoebeJI )etelY roofed in both from th~ weather and from the 
i ays of th ~ a lo,,·er level. It is coiup; ul ·controllers, one for each light on the fore fUilllel. 
The levei· e h~hts . Ther e ar e four electric ~e round !traduated a.res, so that by puttino- the 
I S w]u h • ' h enr to )UOv O l r O ever opp . c trmn the lig ts app . ht toiuatically stops there a so. The searchlights 

h 
osite · · the lw au · · 1 · ave be . · a cer t n1n bearing 0

1 
·b •. pedestals. Large vo1ce-p1pes ead from the 

an n o- d . !IL L en 
controll o arcs also rn:·aduate i oll ~ t O . It h 

O 
each ligh t . l 

1 
been e:,,::perienced rn tbe German na,v ,vith 

as l . h e 111!> • . ·' 
•kt1foa1 "'" repor-t.ed t,hat great t, ou d Tlris report JS to • cort,rn degree confirmed 
by a re control , and that it is to be 11,bundo1~ebli-. uhts in the " Konig" are controll ed by ha.nd, 
o · l cent re . h t the searc o . 

1 c ers be· port wluch states t a th control sbat1on. 
lllo- t1· · h f1•0111 ° 

A · 0 n,nsm1 ttecl by telep one 
"l.tran gements f . . . . .. In or Stnkrng Down. .. . ,, special arrangements ar e made for stn king 
cl rnost h cc J(o1uu, . " l . 1 h h ow,, th · modern ships including t e I• th• "BraunschweJg c ass speoia ate ways 
ore Pro e t•arehliohts on the superstructure. _n towed in closed recesses on the main deck. 

Th vie eel for this . , the JJrojectors b.eIDfglls ..,8 in the battle cruiser "Goeben" :- The 

Pl 

e arr pm p o::;e, ·c as o o,,. U d i,; f . fi t d . 
_•tforrn •ngements for s trih-ing doWil nr . e lower light. n er trns :oo . JS_ t e a rar] 

"'1th a t of the upper Ji h t forms the roof 0•81 t\ oht is fitted with a spacial. bf trog bolt and 
band raveUer wh· g th liuht- Each 10 tackle run along the r ail, and lowered 
do-WU: t The light a 1th pdlurob

1
s e iete n.re lifted ?Y: OJ"J'a,ng~rnents are fitted for lowering the 

uppe ~ u. positi n c p e esta coDlP . __ :iar con"e11:1en 
r hghts on behin d armour. SUJ.IJ> b JJln,!JJJlast. 

· an cl th t f t e "" e lights round the foo~ 
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SECTION 4. 

TARGET PRACTICE, RANGE-FINDERS, AND CONTROL OF FffiE, --TA1tGE'l' PRACTICE. 

General Notes. 

and t ldnoticeable [ eature is the frectuent us• of old bottlsoh;ps an<l ,-r·uIBms as tm~ots by d tor p d 
<= ay 

A e O boats by n ight. 

Th ood Shooting. . . 
squad,·o~r G";m•n Emperor prescUls n Ko;,se,·p••,.s aIUluallY to th• bosl shootmg ship in each 

wards for G 
· rhore were frv JI_a,iserpr,,;,s• in 1913, wb,ch were awarded as !ollows:-1 t s e "0 1-f< • 1~- :1 II s q uadr ... • · · ·· ··• ·••· ,,,.,es=,~· 2nd ., on -- -- -- .. · • .. . .. .. .. " s,IJ,s,JM-H oZsUin." 3rd ., · · • --· -- · · .. " ..... -- . .. .... " F,idriil• a.,. G,•,sse." 
Large C . . -- · -- -- " .... · .. · · : : : : ..... ." .l,f ol/ke ." S ll 1u1sc1-s. - - - - -- -- -- -- -- - - " 0ol11- ." ma ,, ... -- --

01 

:r he ships' : .. • " · .. · · ;; ; i,ips are entitled to wear n special badge for the 

1
su1ug companies of t he w 1n J1

111
<> 

year 

0 

A _new s~cf . . ·h · !<••Y ]lstinlates, 1910- 11, dealing w;th expenditure t n Vanous sho •~n was mtroduc~d JJl t. 6 • ;nst;tuted fo,· guns' 01~ws, sonrchlighl men, ,·an•c'~kors, &c., 

1 

/ tmg exer«ses, pr"~' be'.:• ]or callings· ,\bout 73 ,ooo!. ,ms thou devoted "to 
is purpo r profic,oncy m th•"' par •~u d to 83 oool . 

I 

se . F , 1ucrease , . I ;, not k or 1913-14 the vole was . a.Illounl;,; expended ,n nwords. , Prizes . nown what percentofs• of th,s the uso of ;,,structionnl appliances, londor·, do,-
er, &c. a1e nlso given for p ro!lciencJ in 

w eather C ondit io . .. . . 
In tho N ns durmg p ,r,ng, . sod , 0 ,e was oskod for ill «ew of the antin;. 

i • lod incr·ea,:vy E stin,ntes for 1911-12 ••".:,':°practice being cnrr;ed o~I in tho North Son. n or to th · d loss of tn,rO'ets owing to gul y t part h ad taken place in the Bnl tic under go d is dat "' ' . { . the J1l.OS ' fl ' ' 
0 

weath e, g unnery practrce, 0 1 . ,rt the )<orth Sen (Jarmvn as rgh Son fu·ing) 
und . er co d ' · · ·1 fjJ·J.!lg u• errough w n ,,wns; but, s,nce p an, 1 taken ploc•• . In Ap,·il 

19 

•~ther condieions h .S frequent Y . "Elsass" und the arrnoured cru,sor "Blucho·" cbn.rriecl ou t lJ
12 

rt was roported that th• battlesh•)' thIB 1ocall'Y being selocted so ns lo got roallr 11.cl 
1
0-h S · F I sln.J1C1

5

, 
· wen.th . 0 ca firmo- nenr t he 

1 

nr
00 

F 

e1 t:- th c1· . " rom tl. 

1 
t , , unfovorablo wca er con 1L1ons d urin.,. G 

1

c r · · d t L 10. · f-r "1 S · '"' erman 'I' eport on pu.o-e 10 it is ovl ell desicrnn,ted in 'L. ~, • crv1ce. argot p . • • 0 uld be so " O 1· ract1co :1.rc har dl -Q' ,,,}lat ~ 
a ibrat· J ion 

. All r · lib . lo Cortain oxpo,•inlenls wore ropo,·tod 
'"Jnnuar";';rts ngroo that tho Gorrnnus do ,,ol c~ u:: sh;ps of th• "Brandrnburg" class, when t he diffe1· 910 to hn,-,o b : ed out b Y oJ10 o . s ton11)erntures were noted. onces ii . . cen c11r11 n,t "nr1011 
Instr . ' tho fnll of shot w;th rJr,rgOS 

uctional A . . Dott pphances. 
r1ed o ors, deflect' . sh' ut with t i wn-teachcrs 

1
Ps 1ese . ' · appl1nnces. 

re in use, nnd frequeut drills nro cnr-

(.l 

1oo.ding-tcnch01-s
1 

° is ,~cr-Q' su11ilnr to that in use in our 
tlll . tenC 101' J 

'l'he deflectton-
3 

t 
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Loading drill is caITied out at the loader for medium calibre guns, and arrang 
made by which exercise in loading can be practiced in the 11-inch and 12-inch turretse~ents are 
ships. Special projectiles, which are covered with "soft metal," similar to very wir : .d~rn 
bands, or with strong leather, and charges in brass cases are supplied. The proj :il iving 
charges are loaded in the ordinary way, each successive round pushing the former ec es and 
the bore in front of it. A recent report, however, stated that when loading drill ones along 
out in the "Friedrick der Grosse" the projectiles were not entered into the gun_w~arried 
performances at turret loading in the" Konig" in 1916 was 2½ rounds per gun per :min e best 
with the 5.9-inch loader 17 rounds per minute. This latter was the record of the s Ute, and 

The sub-calibre gun in use is a 3.5-inch (8.8-cm.) ~/40 ~un. In all cases it e~~:dron. 
ward from the face of the wedge, the breech portion bem~ re~forced _by a brass blo nds f?r
accurately fits the powder chamber of the gun. The cartndge 1s kept m position by:, Which 
of the parent gun. e Wedge 

Annual Allowance of Ammunition. 

The ammunition expended by the various ships of the German Navy durin 
practices in 1912-13 can be seen from a reference to I. D. 973. g gl.U:lnei:y 

The following is the average expenditure per ship of the 1st Squadron during that 
year:- gunnery 

Long Range Firings by Day. T.B. Defence Firings hy Day. Night Firings. T t F· 
OS • 1rings , 

Heavy guns, 136 rounds . .. ___ Heavy guns, 35 rounds ... . 
Medium guns, 159 rounds . .. . Medium guns, 78 rounds .. . 

Ileavy guns, 17 rounds ... _ ~ 
l\Iedium guns, 51 rounds .. . Mediu~~s, 20 rounds. 
Light guns, 79 rounds ...... Light guns ~8

1
• ?35 rounds. 

, ~ rounds. 
Ligh t guns, 32 rounds ... . . . 

-- - - - - --- ----
The totals for the year's firings of all natures for each ship averaged- appro:xim 

Heavy guns 207 rounds (about 17 rounds per gun). ately:-
Medium guns 323 rounds (about 25 rounds per gun). 
Light guns 324 rounds (about 22 rounds per gun) . 

The annual allowance of aimincr rifle and sub-cnlibre gun ammunition was re 
old report to be as follows:- b ported in an 

.314-inch (8-mm.) aiming rifle _________ ____ 300-400 rounds per rifle. 
1-pr. (37-mm.) sub-calibre gun ___ ___ __ ____ _ 60-127 rounds per gun. 
4-pr. (5-cm.) and 3.5 inch (8.8-cm.) sub-cal-

ibre guns__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 50 " " 

H.E. shell with full charges are said to be used for some of the long range . 
practice charges and plugged or practice shell are used for the other firings. practices, but 

Since HllO there has been a steady increase in the vote for target practice and •t. 
that the allowance of ammunition has undergone a similar increase during this 1 _is belie-v-ed 

period. 
Training of Gunlayers. 

The following information concerning firing exercises and the training of l 
received towards the end of 1909 from a very r eliable source. gun ayers Was 

Three gunlayers (Geschutzjuhrer) are allowed to heavy ca~~re guns and two to 
the first gunlayer performs the laying and the second _the trallllllg. Each turret h other guns; 
(Turmlcommandeur) and a captain of turret (Stuclcma,ister) . Gunlayers are divide as_ an officer 
classes- 1st class for heavy guns, 2nd class ·for medium guns, and 3rd class for li hd into three 

g t guns 
Method of Selection and Oourses of Instruction. · 

Courses for gunlayers, 1st and 2nd class, take place annually on board t " 
(Since replaced by the" Wettin"); the men put through these courses are sel he Schwaben'' 
:fied gunlayers hold~g the qualification next below, i.e., the men for the l ste:\ed from quali
course must be qualified 2nd class gunlayers, and the men for the 2nd clas ass gunlayers' 
qualified 3rd class gunlayers. They must also engage to serve for two year ~ course must be 
tion of their course. 

8 
t er the com.pie-

TARGET PRACTICE. 5 

, s a,re held each year, two on the " Vndine" (since 
For gunlayers, 3r~ class, four ~our::;: "Stutt art." . 

replaced by the " Dan?:1,g") and two m th attend ;ach course, the men being selected accordmg 
Some 110 to 120 men ar~ told off _to le for the navy, i . e., the men who have engag~d for 

to the length of time they will be a vailab h cred for si...-x: five and four years respectively. 
12 · d then t ose engag ' ' l h · years are given the preference, an . th _ Gunnery School at Sonderburg, anc t e trme 
. The first four to six weeks are yasse~ m_ 7/ ( fterwards replaced by the " P rinz Adalbert" ) 
is spent in drillino- on bon,rd the "Prin~ Heim-ic ·d ~h gunnery tenders. Considerable practice 
and in cn,rryino- ;ut sub-cn.libre practice on _boar: d e t the completion of which some 20 of the 

. th o d . g this peno ' a . d b . wi the <lotter is also carried out unn . h . ctices a.re sent back, the r emam er emg 
men who ha-v-e obtained the worst results m t. e pra placed by the "Danzig") or "Stutt_gart ." 
e b l · " V dine" (smce re d f • b · ht · m ar ~eel on one of tho cnusers n . ht f these four by day an om Y mg , are 
H er~ 15 firing practices ure carried out: _E1:nun:Uition.' The first fo':-1· sub-calibre practices 
carried out with 1-pr. (3 .7-cm.) sub-calibre ext three sub-calibre practices and the first t lwee 
are c~rried out at an anchored target ; _t~e n are carried out at a towed target._ In a.11 the 
practices with service ammunition (3.D-mch) being 1 500 metres for the earlier and 2,400 
ab L t the ranges · ' 

ove each man fires at a sepn,rate targe ' . 
to 2,800 metres for tho subsequent practi~:th service ammunition are fired by ~_wo men at 

One practice with sub-calibre and one . es is the torpedo-boat tar~et, m~asuung 20 ~ 2.5 
one target. The taro-et used in all these practic libre and service prac~1ces with the 4.1-mch 
metres (65 X 8_2 feet) Then follow the sub-ca . tice target, measurmg 40 X 6 metres _(131¼ 
(10.5-cm.) gun Tl · t . t used is the ba~tle piac re told off to fire at each target. Fmally 
>< 19 . ie arge d Five men a d b th "W. ttin") with the 

.69 feet), and the range 4,500 yar s;, ben" (now replace y e e . 
follows a sub- . . . . in the Schwa . 
5 9 . calibre piact1ce t fu.' <r actincr as sicrhtsetter. . -inch gun l the one no mo b • o. 

Thro h work in coup _es, un parts sicrhts, ammumt1on, &c., 
Thoro crhu? out the com se the _men .. thing relatmg to g he co~pletion of the cruise. lt 
and t;o 1· instruction is given 1!1 ~~e:! matters is testedh~th t depends the man's qualification 
record~ '-llowledge of the men ID e the results of w lC 
t is kept of all the practices, upon 

0 
act as No. 1 or No. 2 at a light gun. 

1910 to 1912, 
. ·no-s from 

FirI " . cl out sm· ce 1909. it is not known 
· carrie ' 

The foll . . e firing practice~ a fn.irly reliable source, that in the 
definite} ow1?g are accounts ~f s~;nverober 1911, f1oro ·e counted as hits. . . 
firin!:!B Y, ?Ut it was reported m N ° r ricochets wei

1 
t had carried out their exercises 

6 carried t · · f that yea an F ee t f 
I. It ou lU the sprmg o t the Gerro .,tern ofobtaining 25 per cen . o 

with h Was reported in July 1910 th11 -d~ and that the sys 
short sehav.t:y guns at rancres up to 10,000 yar ::;, . vhi·ch was carried out in the 

o s h d o . n firm" , . . . 
II. l'h a been adopted. f c{eroonstratio z ';, before certam Chil~an officers. 

latte1· p ·t e followincr are particulars o a u" and ,, Wesifa enh e been simplified m order to 
1'h ar of 1910 b o . ,, Nassa r ved to av b t 7 400 e conc1· t· y the battleships . 1 e are be 18 t •ancres varying e ween , 
obtain th

1 10
ns Under which :firing took P ~~; s fired sing~y a 

1 
t;wed slowly. The speed of 

e best • These SIJ.lP t vh1ch was l s 1 fir' Yards n,nd 7 posstble results. . by 26 fee , ' . of course mace. a. vo mg 
the firing b.850 Yar ds at a tarcret 131 feet was an altera~:

0 11 
tor each gun being laid inde

Wn.s prin _s lp Was about 12 l~ots and there •ried out by ~li~c ~fficers were told t hat the 
cipaUy ot ca1 h Chi an 

~enclently . ' , employed, but this was n_ fine and t e ., . . 
Wesifalen'' 1 he _weather conditions ,~e1e . firiucr ,vhich was earned out_ m 

III. 'I'h obtained 38 poi· cent. of hi ts. de!llonstration 1. ]:0 offitcers. The target, which 
M e f U f a · Tur os 1 · · d 

arch 1911 b o owing are pn,rticulars o,, efore certall1 . 'crht course by a tug, a,gamst t1 _e 
Was 196 8 f y the battle~hip " R heinZanil b ed on a st11u,, 1 . wns 12 knots, on a practi
an l · 0et 1 ::; as tow· l f the s 11P f fi · fi Te 

c Wind, at ong and 26.2 feet high, w The speec O arcls; the time o rmg wus n 
ca:ly Paraue·l an estimated speed of 6 knots. 8 500 to 8,700 y 
min cou , • l fron1 , 

utes, a 11d th l <:ie, and tho range variec •cellent . . by sn1'-ocs. 
On one rt1 e Went.her conditions wore ex d o11 the othe1 e·t~ 
1'h 11 th l nu turr "· l 

e 6-inch fi . e turrets fired by ripp e, ~ ly with the I ]lurue::; w<'re usec . 
AU orcle r·ell all by salvoes ulterna e . B,educec c o 

rs to -1-:. • ' uon<rs. 
~(,:'\,fl) ure Were o·iven by fi.re-0 "' 

' --17 b ---,~ 
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6 GER}.IAN ):AVY- PAin.IV.- TARGET PRACTICE, ETC., JULY, 1917 . 
The officers claimed 24.5 per cent. of hits with 11-inch and 32.0 p~r cent. with 5.9-inch guns. 

The rate of £.re from 11-inch guns was about three rounds per minute, but on the completion of 

the fi.rinCY the crew were observed to be very exhausted, n.nd i t is considered doubtful if this 

r ate of iire could hn.ve been maintained. IV. Spring Fir ing, 1911 :-In a report of this fixing, it is stated that the "Meclclenburg,'' 

which was the best ship tha~ had fired up to April, scored 70 ( i) per cent . hits (all guns). 

Ricochets were counted as hits. The tn.rgets were towed faster than was the custom in our 

navy at that time. 
. . v. Spring Firing, 1912:-The followmg 1s reported to be a descript ion of the Sprin CY Fi.ring 

can-iecl ou t by the 1st Battle Squ n.dron in June 1912:- 0 

Fire was opened at a.bou t 10.900 yards, the guns of an 11-inch or 12-inch turret being 

used to find the range. The secondary armament opened fire at abou t 8,700 yn.rds and at 3 300 y 1 (Yun 

• · Th · 
. . ' , arc s every 0 

on board came mto action. e mam armament was still fi.rmg when the rn.nge was only 2,200 

yards. 

Fil'ing Practices, 1912-13. A study of I. D. 973, Germn.ny, R esults of F iring Practices 1912-13 . -11 . d 

fi · · d t · th t Th f ' ' wi give a very goo 

idea of the r ings carne ou m a year. e oliowin(7 notes are com. -1 d . 
t 

O 

P1 e ent irely fro]ll 

that repor -
In the absence of knowledge of the condit ions under which the fu·· . 

· · h th fir. · Ts1 11..- • mgs were carried out 

criticism and compan so~ wit e i~gs m .i:: : -i. Sei-vice have been avoided 

The following practices were earned out m 1912-13 by the 1st B ttl 8· a e quadron:-
Day Firings. 

(l ) Long-range :firing by heavy and medium guns, easy conditions 
( 9 ) LonCY-ran CYe :firing by heavy and medium guns, difficult cond"it_- · 

- o o . 
. 

ions. 

(3) L ong-r 0-ngc fmng by heavy nnd medium guns, difficult conditions at hi 
(a) "°ith full charges. 

' · s P targets:-
(b) With practice charges. (4) L ong-rnnge :firing by hea:ry ~nd_ medi~ ~' squadron firing. 

(S) Torpedo-boat defence practice m sub-div1S1onal formation m di 
(6) Torr)edo-boat defence in divisional formation, heavy and -dtec1·e um and light guns. 

. 
nun guns:-

(a) Heavy guns at ship t argets. (b) Heavy guns at T. B. targets. (c) Medium guns at T. B. targets. 
Night F irings for T. B. Defence_- . . (, ) Heavy, medium, and 1~ght guns._ (Smgl? ~h_ips.) (8) u _ medium and light guns m sub-d1v1S1onal formation . 

. n.eavy, , . . b d' . . (9) H vy medium and light guns m su - 1V1S1onal formation. 
ea ' ' . ("' ' l h" 

(10) Heavy, medium, and hght guns. 0 m g e s ips .) Both s·d 1 es engaged_ 
(a) Cruiser t arget. 
(b) T. B . t arget. 

Test Firings. 
(11 ) Heavy guns. (12) Medium guns. 
(13) L ight guns. 

Composition of the Squadron. . _ The following ships t ook part in these finngs, and formed the 1st Battle S f
. . l d " } 

" Posen" . - - - - - . 1 quo.dron:-

" Ost ries an - - - - - - --
" Rheimand" . - - · · -

" Tliiiringen" - -- - -- -- · · 1s t D ivision. " Nassau" · - - · · · · - · · 
" flelgoland '.'.- - - - - - - - - · 

" Westfa.le,,;,,;:: : ~ ~ ~ · - - - 2
nd Division_ 

" Oldenburg ---- -- - --
· ·- -

• 



Day p· . inngs 

TARGET PRACTICE. 
7 

(l) Long R. This ,:nue Fi,-ing by Heavy and .Medium G,,w, under Ea,y Oonditwns. 
inetres (

5 

~

3

-ctwe was carried out at ranges varying from 7,800 metres (8,530 yanls) to 
5 200 

The t' 
1 

ya~ds. ), the average range for the squa.dron being 7,300 metres (8 016 yards)' 
t WO C lib fu l , : fu' . 

1 

• \Vo calib · 
0 

r es ·ed together, one swP u,g at a tune. In the case of two ships th 
target w res fired separately. The firing ship steamed on a fixed course at 12 knots d' the 

t

. as t d . ,an e 
ion us ll owe a t 5 t o 6 knots on a, course nea.rly pa.rnllel to the ship n,nd in the same ,1: .. 

' ua y li =ec-

Weathe s ght~y. convergent. . . 8 >< 60 ,,~ r conditions appea.r to have been very good. The target m all cases meno . d 
~e~e ( - w e 

. Ships fu~ 26.2 X 106.9 feet). _ t1on. The ed an avornge of 31.3 rounds of heavy and 38 rounds of medium calibre ammuni-
of .23 hits best firing with heavy guns g.ve IDX hits out of 31 rounds mth a speed of hitting 

. The 
0

;'er gun per minute for 12-inch. . . · lltinute. erage was 
3

1.
3 

r ounds, 
4
.5 hits (!4.4 per cent) with n speed of .14 luts per gun per 

With . · cent. and tnedium calibre runs the a,erng• results ,,,.., 3.2 hits out of 38 rounds, or 8.4 per 

.1 hi b This fi . ts per filill per nunute. . rmg w 
O 

• b t of the squadron in October 1912. 

(2) L as earn ed out y J!lOS 

T

ohin[I Range F. . b _:1 uediurti G•u?lS u.nder DiffiC11,lt Conditions. 
'Tn. s inng y Heaivy a11,1.1, 1

"-' ' d · J d .t.JJ.e ....,, practice ' . d t by -ost of the squa ron lil anuary a.n February 1913 
,veath . ,vas carrie ou = . ·. f h' ) · . ent s h er cond·t· -,;, h shiP (or 1n some cases pai1 o s ips :fired on a differ-

c em 1 10ns were uood. .c,tl-C 

1'h e. o . the t us, the "

0 

t -ed tarO'et did a two point turn dming firino- and 

•rgot ah stfriesland" firing nt • '" 
0 

"' 
The " 

0 
altered ~ · · t · 'tl th · on H: 

1 

Thu . course. , .. d ,,,ether 111 coniunc ion m 1 e J2-mch "Urul 

e gofand I r-,ngen" and "fielgol!,nd" we 
O 

' " 

f.:. The " slaud · d a·a · -u . .ring Olde b · f. ,,,., both sides, an I a one pomt tmn during 

· n u7·g" fired siroultaneouslJ 
10

"" . 
chanThge "Pose ,, . , ther concen•rated on one tor·get and (probably) 

ed t n and " Rl . l - :I ,, fu·.l.llu tot:>e ' 
Th arget d . iein a11,(./1, "' , !luns 

6 

e •ver og unng the firing. 
150 

llletres (7,120 yoxds), and for medium calibre 

'.r ,410 in e r ange for heavy guns.,,., 6, the f.:_~e targeettres (7,010 yards). f t) towed at 4 or 5 knots, and the speed of 
J.J.llllo- . was 8 6 2 v 196,9 ee . , 
Tl 

O 
ship 

1 
X 60 metres (2 . r-

le 4 lm a:verao- ots . . lienv;' results were:- . 
8 

er cent.) and .14 hrts pru· gun p01· minute. 
'.rh llf ediu1n~ns-37. 7 rounds, 5.2 lu ts (13· / er cen t.l, and: I 7 hi ts per gun per minute. 

We1·c c condit• buus-4S 
3 

rounds 5.4 bits (ll,P the data conta1ned Ill the tabulated results 

no t ions . ' b froJ!l . (3) such ' so far as one caJl gat er . J-1 :M. Scr"1C6· 
Lon as would b . d difficult in . 

l 

ln g llano e cons1dere D•i-llic1tlt Conditions, at Ship Ta1·gets. 
t th· ,e p · . . a,,ns, W n · l s OOi,e is Jlrin, t r-,ng by Ileavy and J{d ••"' • d ,s unit• of a ,,eet rn regu ar formation. 
911a11,o:;''nd, ,j;, the slrip or ships firing Jllrlll"'"~he practice "'"' c':',;'red out by half of ,ho 

t

. li:e \\11th f scly with 
O 

• b t tle prnct1ce, ·tb reducP.d cha1i:,es. 
lo •- uli Ill a . der '"" -' ' . f hi d· ~ co,,.:; •nd charges and by the re!llolll . tices• ]lnch s,up ~ or pau- o s . ps' prao-
1 "'• ion ¼ted of lnedi11 m " " t k art in both P

1
'"' t •ation on ono slup by two furng ships, 

'W eaof one ,._~ differ: nt-11s hoo pof firing, concell ihaJJ"'c of target, &c. being practised. 

l the . ' "'P' sc eJllO 1.,gots, c " 
to 

1 

n th 1 "<>nc]i' armament between t•~ good, , to l ,Goo e case t1ons a h been ~erY . d fro11l 14,600 inetres (Io,967 yards) 
5 

8 

"1 of o_. ppenr to ave ,err• • t. ( ~ ' . ':roo 1ti.'''es (!=mg with full charges the r"";;'ch•rges 1,~lll 10,100 mo res 11 ,,02 yards) 

<l1s11 he t Lrcs 2,686 a d d ,·itb reduce shh, seq sh~l'gets (6,343 ",Y rl )s), an ' 1 report whether these were actually 
t's 1 h ,. \ve . .1 a.re s • f . ..,., p e d f . ha.s t t'l:S , b l e anch . t clent' J0.I.J> nnS hn." O ]1111 . e 1cquont use of old 

"" •i,; • rget Ut th;. . ored. It rs no th• ()erJlJ"" 
l1.s 1

1 

n.g sl.. · s 111 th " 15 probably the case, 
8 9 

. l r th '"Ps e pest tr , 0 of Juts fo,· ienvy and medium 

esc Stearn . rf be percel1 '."' . 
~'•• tic ed • t 12 to J 6 1wo ts. 7 7 rcsP'ctrv" IJ · 

f's combined were s.3 aP
d 

· 

_ _,,.,,x . .,_,,,:,~._·.tl'.,_,,-o 
4,,,,,.,.;,_vj;. o 1050 I - / 

\,---
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8 GERMAN NAVY-PART IV.-TARGET PRACTICE, ETC., JULY, 1917. 
This firing was carried out in April, 1913. 

(4) L ong Range F'i1ing, Squ.aihon Ffring. 
In t~is firing t~10 whole s~uadron_ fires t oget~1er, enc~ ship fu-ing at its own target . On this occasion the firmg was carried out m quar ter ltne nt a hne of moored targets 8 X 

40 
t ' 

, m e res, 
approximately on the beam. 

Tho weather condit ions were good. The fleet steam.eel at 12 k.riots dur ing tho fir" The ranrres varied from 8,000 to 6,200 metres (8,749 to 6,780 yards) t lie avei· f mgh. . ··· . ' ao-e or eavy guns berng 7,180 metres (7,852 yards), and that for medmm guns 7,000 metres (
7
t\ -

5 
·d ) Tho average percentage of h its for the squadron was 8.2 for both natures of guns th' 0 b yai h~ · · h th "H l l - ·1 

" b t . · ?O t d · J · 1 e est s 1P 
with eavy guns, e ego anu, o nmrng - per cen ., an wit 1 medium ourts th " P ,, f h . o e osen 
obtaining 19.4 per cent. o its. 

The firing was carried out in August, 1913. 

(5) To1·pedo Bo_at Defence P_ractice in Sub~Di?,ision_al f!'orrr_iation, Medium cin<l Li ht . This practice was earned out by pau-s of ships u1 lme ahead . The tar et: . Gu7~s. consisted of two groups of three targets 3 X 30 metros ('L3 X 98 feet) · towed sop ~. tel lrl this case courses at about 5 knots. The ship s teamed ot 14 knots on a convei·rrm· g ai a Yon par allel target. - , c osmg t e "' course l · h The average range at which the firing was carried out was 4,500 to 
3 70 to 4.,046 yards) for heavy guns, and 3,660 to 2,840 metres (4,000 to 3,lOO Yards)O 1Uet;1·es (4,921 The ruedium and ligh t guns fired scparn.tely . for light guns. The uverao-e percentages of hits for medium and light guns were 18 6 d 

0 

h b l d l . an 42 8 r t · 1 
but it is not clear from t e ta u n.te resu ts whether these percentaoe . · espec 1,

1
e y, the 30 x 3 metre target, or assumed hits on n. target 8 metres hioh . 0 s arc of actual h its on These fisinos were carried out in the Baltic in November Hll? ti being <'Xircmcl.~ good . ~, le Weather conditions 

(6) Torpedo Boat Defence Practice in 'f?ivisi01wl Formation, Tleavy and, Medi · (a.) Agnin::it ship targets; (b) ng-amst T. B. targets . um Guns. 
This practice w_as carried o~t by divis i~ns of four ships, the heavy and ni . , . soparntcly. 'l'he ships steamed m quarter lme at 15 knots, and did a small tu/d1un1 guns fir mg the firing. T he tingots wore towed at about 4 knots on a course conv . . n togethor durino-, 

. o10-1no- ·tl o 
firi ng ships ut about 45 degreC'~ -

0 0 Wl 1 that of the 'rho henxy guns fired at slup targets at an avernge range of 6 
980 ~ f 5 930 ,- l1lctres (6 8 

aml against 'l~. B. target~ at n.n arnrage :ange o ,-· metres (5,720 Yards) . ' 68 yards), The metlmm o-uns fired at T . B. targets only at an avcraoe r ·lno-e f b 
O ' 0 0 4 !)gQ yards) . . . . ' · n1otrcs (5,457 The percentage of h 1t.s h y heavr guns agamst slup t argets was •)o h d . . t T B ~ ·4 and targets 24.4, nnd ihi1t of t ? 1:1e m_m guns agams · targets was 11.

6
_' against T . 13. These firings wcr<' cn1-r1ct1 out m the Nort,h Sea at the end of May, 
1913 ditions were good. 

' · Weath er con-
Night Firings. 
T. B. Dejffice, Ileavy, ] fcdi11,m and light Guns (Single Shivs) . 

In this proctice the ships steamed at 12 knots, the targets being tow d 
~rom 2 to 8 knots. . . at speeds ,Tnryjng The ships were on a ctnirso parnllcl and m the opposite direction t most ruses die! 11 four-point tum nwny from the targets during firino- 1'~ tho targets and in 3 X 30 metres (9 .8 X 98 frot) three being towed in lino ahead . . o · le targets used were All gmns fired together at nn nvcrago range of 1,430 metres (l 

56
,J · .. · l 27 "' t· l f ' u Yards) , 

l)erc0ntno-<' of lllts W<'ro :-37.5, 21.6, on, .,) respoc tvo y or heavy m c1· . rho av"rao·c "' . . h N Lh S b , o iun1 d . ,.. .., This j>rart iee was ca1T1C'd ciut Ill t e or ea etweon Octol.ic an light ou11s 
r nnt1 D o · · I L · 1 t ( ' · S eceni b 1" 

(8) T. JJ. Defcncr, fl ary, ,_lbd111m a_m ~gtt ,uns,_ in ub-Divisional Form t' e1· ..,12. In this pmc·tic:c the ships fired m pairs, all calibres of guns .6.riiig to<Y a ion. lino nhcad steanJ<'d ut 12 io 14 knots on a course parallel nncl opposite to t~t~~o:· Tho ships in 

f tho t111·gcis. 

9 
GET PRACTICE. ) P art~Iv. TAR 

1 

30 metres <9-8 X 98 feet Section 4. . d two targets 3 X 
, . two groups of three an The average range _at Target The targets consisted of . rence" was introducedd the percentages of h1ts Practict:. towed at 4 or 5 knots . . bJiO'ht mterfe (l 607 yards) an . 

1 hi ''SeOJC O "0 metres , active Y· I n the cn.se of on e s P . d out was 1,41 . and light guns resp Which t his l)ractice was carn e h n'1'V roediUill d ~forch, 1913-f the e .. ' J ' ry n.n ! • h id Were 28.6, 14.2, and 16-? or t between J n,nua v· . ·on.al Formation, bot s es 'I,, . fu . ·1·10 cl o u . Sub- wisi .ms ·mg w as cai Liglit (}ums, •1:n 
( Uediitm and 14 knots all guns 
9

) T . B . Defence, H ea'IY!}, . O' in line ahead at ' 
engaged . hi s in pairs steaJll)llo . d Both sides were . d ut by s p fir was exercise . h fi .- This p ractice was carr1e o 973 that divide! 98efeet) targets at a:~~\or heavy, llng a t on ce. . crr•aros in 1.D. 30 roetre (9.8 nd the percent~ges oas carried out in . . It app ears from the dia0 of three 3 >< 

531 
yards) a_ el This firing w firing sim ultaneously a t grouf5400 roetres (ld 25.8 respect1v y. 

_The aver age r ange was '
4 3

, 26.3, an 
lllecliu.tn and ligh t guns were 1 . 1 fair. ·nst Oruise:r Targets .A.pri}, 1913 . the who e . Z Ships, (a) agai 1~ ~~ ~ e ue Weath er condit ions ' r;glzt (Jwns, . 

and J.J" nd all calibres (10) . jfedium, . •uiser targets a T. B . Def ence, H eavy, ·ed against 01 . . (b) against T. B . Target,s. diutll guns fir to the firing sh1p an~~n 
vJ and roe parallel co~ ~ a turn away from e I n th ese fainQ'S only the hea kJJ.Ot.s on a kJJ.OtB and 

against T . B. t ar ;ets . tov,ed at 5 med at 12 2 297 yards) and that th The t argets wer e in each :~:O' shiP stea b ut 2,100 metr~a~·ried out between June t a: ,.,. opposi ~e direction. The I o •O'ets "'°as :h:e firings were i:,ets du r ino- fu·1·no .. ;c:er tn.Io -ds) · .L Tl b O . • t Cl"Ll"' ,j),.l 
ao-ai:ns;e average range agal.IlS tres (1,794 JaitioDS· t nlibrcs of Q1.lllR. a~d .A. T . B . targets 1,640 n1e eatbef co of tbe differen c, t 4 X 4' m"etres llgust 1913 under aood W un}ayers hored targe , , o . the g t nn anc 'l'es ... ]' · . • os fol 1),1)0'0 a t •aet. L • 1rings . t fiJ lllo hort r o 1 to tbe a.10 Tb. ·elJ tes at 5 rall0 l c.so three fu-ings were P111 n. tin'.1° nst it pa n all ens fu'ed at 1 "1'11 P ·- . 
(
13 1£ 13 1 fee~,

0:.1;:p st•~u:::~:: ':.~~~;: Of~ g~l•Y•-' "'!,\er of gunlaye,s fuing bemg he allowance of ammunitI . 4 gu.--:- 5 or 4 g,.,..::rnuOl 0 Fleavy Guns, 20 r ounds p er shIP, er sbJf," the JJ10,1>1 :Aiecli 0 8 .0 unds P :fir1n", Li 7 um uns, 35 or 2 
1 

O'unlaJor 13_14• . on the long ra,ngo 16 i11 t~ it,funs, 11 r ounds per o tices, 19 oflicinl repo1 t the 1st Squadron e Posen" pra.C Gor01un • d out by · JT' ring of a. . cn.rr1e . 
J bstoJlce onditioOS, ·ks being shown m 1'h . f the sU ·fficult c . and remar be unintelligible :ih-ing b o following is a translation o 111def dJ . criticisJllS ort appear to t will convey a dUi-ing ig h eavy and medium gtl.IlS 

1 

•n itnliCS'of this r:t the full repo\n abbreviated 1' 13-14 . . slio"'ll l ortioJlS ouO'bt t 1caned froin Otcli he subs tance of t ho repor t is h so!l'le P it js th o~ud be g a"dllary- t:ype in bracl,.ets. Althong te~"-0 , nS tltoJl c 913 14 * b._. Sllperfh . " d -0 eJ{ - 1 &c-, . • P1•actice, 1 ' - · ott , . lOUs 1t is reproduce 1 tro , . . DaY Fiti71g e1 Idea of of con l 31 il .f. llo•"s. llarrati-v general sys tems or" t,1e the ships as
1
o "' .-e. aro1t, a,i1Jiil,d arnon9 ltern.ar7cs b • , 1st 3q1ia 'l et ~vcre Y the Sg_uad1·on Comma,llaei' f/1 1' ft e •tion-

uf Ml 1 1, posi l . The p, bl .,.;,eel O t ... ealt1e ditions. ,,0 
1 0 

ems 01·de'l'ed to be ca? . jigh · thC ,,,, der diflicult con ' Slfriesland " .A passi11g 7 t jl'oni . Ill guns un ''I'ltil?•ingen" - - - - - - -Ru1ini11g jig i nd Jlleclll1 -- ------ ,ryo 
. b)' bCII * Sec ~ I ]) firing · · • 073 'r J • . . 1 ng-range 11s practice 1s o 
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_ 
" Helgoland" _. ___ . - . - Fightin~ 07: both_ sides. From one side simultaneous firi [This 1s believed to mean actually mechanically c:!· . the two gun slides together, so that they move o.s 

O 
• necting tion. It ho.s no reference to di.rector firing.] ne In elevo.. "Oldenburg" _ . ___ . . . . Halmng fire. 

[This is thought to mean dividing the armament b t targets.] 
e ween two "Posen " ____ .. ____ .. Shooting at high speed, and large altemtion of cou,·se. "Rheinland" __ . .. __ . . Running fight, range increasing; firing with trace,• shell "Ni " } 

. , , W ::if~en~;: ~: : : ~::: Combined fi1'ing at one target, and change of target. 
2. The firings were carried out unde?· unf avourable weathe:r conditions exce t h "Posen" and " Helgoland." Ships we,•e rolling about 3° each wa;y, and pitchi~ ab p t ~oose of the would hardly be designated difficult conditions in our Service.] ou · [These The "Thuringen" had to check he,• firing, as·she could not see the target. The " R heinland" fired under exceptionally urif avoumble conditions, as the vi •b 'l" just enough to allow the target to be 1·ecognised, and a part of hm· practice coul,d onf 1 ity W~ only at a small portion of the ta1·get, the 1·est having been shot away. Y e ca,•ried out 

3. The ranging was can'ied out by all ships with the m nge clock. T he advanta . was brought out, and it must be considered wrong not to mnge with the clock when tl~e,! this_ method reliably known. 
nge is Jai1·ly When ranging with the clock one must of course, when fi1'ing the next salvo us t7 and not fire again with the uncorrected range. (" Rheinland.") ' e ie clock range Even if the time f 01· ranging has improved since last year, still on the whole the 

b 'd l . speed .,.:t1 
the battery can be brought to bea1· on the tar,qet cannot yet e consi ereG sufficiently f a-st T ""'0 n Which points are to be noted:-

· lief olloWing (a) Oonsidera~le importance mit,St be attached t~ m nge~finding, and every possible is to be taken to train the range-finder operators. S ince ships have been fitted With th 0Pportunity mitter, they now possess an excellent instrument f 01· testing the capabilities of t7 e 1·ange-trans. The apparatus is also suited for controlling the alertness of the operators. ie range-take,•s. (b) The proper use of the " error of the day" tabtes is necessary. Even if in tZ v ractices of the "Ostft-iesland," " T huringen" and "Oldenburg" the tables did no/e .cases of the results, yet it i s to be exvected that from the use of the tab~es better data will be obtain f ive accu1·ate Wind has the greatest i7ifiuence on the range correction . T he asce1iaining oft; . · the tables talces too much time, and it is the1·efore often now not sujjicien~ly accu1•at:i.s fact?'' .from It is therefore 1·ecommended that letbles be made out whe1'eby the rcinge correction for Wind ~a can"l,e~ out. read of( 
n be directly - --- -

Range. GO 11. m. 
70 h. m 

Strcn, a, of Wind. Poi11ts. -A ,rg/e llct,cecn 1Vi>1d mu/ L ill< of Fire. 
o. 2. 4. a. 8 - - - - - -

1 -f! 
J 

<h. 

[NoTE.- 60 h. m. equals 6,560 yards.] -----(c) TIie method of making use of assistant obse1'Vati <ms sti ll varies too much and . are required. 
st?"lcter rulP When salvoes fall over, the distance over is not to be given in met1·es, and sal . ~s rig/it or left of the target are not .fo be indicated as short or over unless the spl,aetots falling to the fi'ont of 01· behind the target. 

c ea,•ly passes in 

•• 
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12 GERMAN NAVY-PART IV.-TARGET PRACTICE, ETC., JULY, 1917_ 

this check i s ma<le easier. If the cu1·ve showing the actual gun -ranges is compa1·ed with 
based on plotting the ?'Un, the source of error wi ll be clearly seen, a CU?'Ve 

Such curves ar~ to be included with the retums at Tcwget-Ship Practice this yea1._ 

6. The medium artillery only pa1·tly succeeded in distinguishing thefr own salvoes 
the results are not equally satisfactory. . · ' 

80 
that 

'l.'he tables in one case (" Helgoland") gave the corrections the wrong way. ] would 
that in future, instead of as formerly using a slow alteration of the calibre dijj'erence a b p;opose 
used for ranging. At the end of the shooting yea1·, I would request a short report oj the e/;c.cet be 
obtained. P riences 

In any case a suitable method must shorily be found to bring together both calib1·es wZ . 
and I request that, when experience has been gained, suitable suggestions Jo1· experiment te: firing, 

[This refers to the difficulty of making two different calibres range alike.] 
8 

e made. 
On the other hand I trust that such missfires [~mistakes] as occurred wi th the mediu . 

of the " Helgoland" will not occur aga,in. m artillery 

7. Th e simultaneous firing [with pairs of guns mechanically locked] does not give , 
special 1·emarlcs. ?'iSe to any 

8. Firing on both sides could not be can-ied out as in tended owing to continuous i t . 
caused by steamers, sailing vessels, and by thick weather. n erruption 

Ajte1· a long delay, the targets had to be .fired at one after the other, but the p1'incipal 
8

. 

tinued to be controlled. i de con. 
Owing to unfavorable means of transmitting orde1·s, difficulties were experienced in 

the medium guns from the side tower. controlling 

9. In the" Thuringen" the guns we1·e loaded from the 1·eady racks, which with salvoes . 
of every 20 seconds, occasioned no dijficiilties. · at intervals 

[It is not clear whether turret guns or secondary armament are referred to.] 

1 O. Diiring the firing of the "Helgoland" and "Posen" signals were made from t7 
pole. With the deflection and elevation at which the firing was carried out, the sign:~ extendabze 
carried away. only once 

11. T he br·eakdowns orde1·ed were made good in the proper manner. 
Although the training of the 15-cm. guns with the handspike p7·oduced no noticeabz 

1·ega1·ds dispersion (" Nassau" "Westlalen" and" Thuringen"), the danger that theji e results "" 
' :J h . re c~ ""' 

rr:aY. be influenced to tal:e t~ie wr~ng mer:3ures owing to a ~tray s ot is so g~eat that for th;.,~mander 
f?1·bid guns to take part in the firing which can only be trained by means oj handspilces. Present 1 
tion in the drill instructions has been requested . -4naltera. 

[This presumably refers to intentional breakdown of hand-worked guns,] 

12. Observation f rom the side [presumably by rake] is in general satisf actory. 1 . 
tunate that owing to the seaway a part of the .fi1-ings only could be photographically rec d t is UnJor. 

Tl · · "nd "N " · ored te side observation records of the " Westjalen a assau are insu:iJicient. · 

13. T he general result of the .firing is satisf actory. In comparison with the . 
previous year it ~ ~rue that only an inconsiderable imJ?rov~rn:ent can ?e noted, but in th; e~zt.s of the 
the weather ~onditw ns were less .favourable. . The, shi ps 1 ~lled co11,siderably. Some 

O 
?1 esent Yea1, 

we~·e m or~ difficult, and the f act that the m ethod of calculating the 1 esults was slightly ii the exercises 
this years 1·esults a2>pea1· unfavoiirable. . ff erent mad 

T he results of the m edium artilleriJ have in an unfortunate manne1· been r d e 
fi1-ing of the " B.elgoland." . . e Uced 'by the baa, 

Military D ecisions. 

" Ostjriesland." 

I concu·r with the criticism of th e comm anding officer, and express my approb ,. 
, .fl· a.ion, t 

o.vicer, as rega1·ds the control offire. 0 the gu 
The exercise was well can -i,ed out . nne7•y 
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" Thil1·ingen ." 

l. 1'he 1·ange clock J
11

u, rm thl'- who/, 11rm•rd sati~foct01·y, but i.1, the co·u,r.se of the fi1ing account 

7~t be ta_ken o.f the incr,,ase o·r dP.crMse of ratr as asc<'i·tainecl b71 meams of the inst1'uments. Had 

t iu be.en clone, the hatte·n; wrmlcl havP kr-pt on thr ta:rget better in the micldlP. of th<' fi1·ing. Du
1
•ing 

thP fi,1-i . . 7 · . . I h 
' ng i t 1i·as not pos.<1i.blr, to obtni1i tl,r cm,< 1twn of no ·ratr Q: c a.nge. 

2 . .!ls thig fi·i i n (I was ca.rriPd md (rom th r1 ·1ni11d11'(1.'l'll positi,on, o,.f P1c rf.ma.1·ks 011 smokf'. lti
1idrance 

would z :1 • 

r . 3. In sp-ite of the slw,·t ,.,,.,,qe> "" , • .,ni>C hos be,n ,-o,·mtl11 ,oni,d ""' i• ,;,. oi lh, ine,·ea,«d iave bri<'n ·in place. 

c i:ffi.culti,es of /hi'- ·fi?in.g crws<'d i,11 th <' mot-ion oj the slii,p. 

' 'Oldenl,ury. '' 

Heavy gun
8

.- /i'fr·imq •ira
8 

.111 r•'t:PI'!/ rPsp<'ct .wdi~factor!J, and 1 ex7n-rss m y apµroval to the 

g1innery ojjice1·. . 
do . Medium, G'!ms.--- l conc•ur 'i:n- g<'neral with th1 ·1:n~1cirks Q/ tl,.c ~om.ma.:iding ojjicer, although ·it 

es not necessai·i l· I ll . . t1 t bracket for asrfrta,in11,11g th<' cal1b1r rhj f<'1encr u:oi1ld lwv<' l'nabled 

the t ' Y o 011, 11lL a . . 

In thi~ fi,'1.;n t7 l . d a case which ha.s sca1-cel11 r,1 n· hn7>pe11Pd b,4orl', n.amu ly that 
arget to be p·iclced 11.,1J q_·ui clcer. . 

the · . • g 1,e1·e a so occu1·1·e . . . , · · , 

actual and calculated cali b·re diff'ernice lw so f a
1 

.apat t. . . 

The heavv a- .1 tl d . , gu· .., c; cO,?'J'iNl 011,t tl1i s exercise well. 

[It 
. ., '//,U, ie r11,e i 'ltm , " " h c1· fl' · b 

1
~ t h qu · t f' 1 erenee m rnngrng etwl'~' ll gun ,, of 

ditiere "' . ough t that cnlih re difference me> • " ., 

n t c:n.11 brrs. l ·' I !<'lgola.nd." 

P1i 'll1ar!f Targf't. 

lieav-y Guns , , · . . . ~at·i~factoriliJ rarried out. 
Medi .- '1 he 1·xerci sc W(L-.' ' · '- d'ng 0-llicer's 07,inion . ::Success cam wt be ubtainecl 

b I um, Guns 1 , 'th th e. com1nan i . 'JJ' • . • . 

Y t ieo
1

,

11 

'U 

7 
.- conc1.u w-i ' ' · l fjicP I') acts w·it!,. so l1ttlr r/N·1.~io11 011 arf,'11(1l observati rm. 

. ' u IPn the fi.rP. comma.ndn · (r.on.tro ~ . 

Second a I'!/ ')}1 rget. 

Heavy (} . . t ·o/. offecer) ccwried oiit the firing i1·respective of the 

rey•~la.tion~ un.s.- l'he firr~ cornmo '.id~r (ion ; cd,r,iec/. out exactly . In the case of such a,n inrx

Penenced ; I P.xpect th,~ firing 1·egula,tions to ;~ firing regiilations cannot bP pei·rnitted. 

Medi'IJ unnery o.f!ice1·, anlJ deviation fr~-in. f' ·f the com1nancling offecPr. Th P exn•c:i.sP, so fnr 

as the -~<'co~;; Guns.- -[ conc~1· with the op1m-ibon ~ 7Jro71n•l11 carri<'d ·m,t.. . 
ar-y targPl i s concPrnPd, has not, een · 

" F o:;Pn,." 

l:leavlJ () . . . • the commanding ojjiar. liven if the fi1·e corn-

rrtander (~ontu11"~.- J concur 
1
V'ith thr op&?lil.O: b Qk~ I rrwst 7Jut -it on reco?'Cl that similar mistakes 

Were ?'ol off. ) . t 1. ; ~ rn,ista es' 1 t d ld 
ha 

11
1.ade at ".1_1icm• has 1·ecogniser. ,hi, . 1'I c alte1'at·ions Q/ t,,e ra e we1·e ma e so suG enl-y, 

~ettt the fii·e j~1·emo1M firings controlled by h•im.,d(d ;hat in gu,ch ca.S<'S in~epe71!1-ent firing wouliJ, be 

on er. It is m,~nder (control ojjice1') conrlu ch}il'i1lg very sati~f act01·1ly W'/.th the clock, althou.gh 

ca the other ta,0ssi~le.however also to carry 011-t sn 
11
tler to c('(1,se 11,,,·img thf mnge clnrlc wh <'n the latte1· 

n ~ lonyer 7:1" •i~ is th P dut·IJ of t.71 <' jirf' com ma 
M, . ,oll · · · ,jfi 
. eclium, ·o ou . . . . l t/11' commandMg o cer. 

In B'Pit 'l.lns .- J concu?' with tl1,f' opi nio,i- Q • tnR art' cn11ce1'71<'d, icas not well carried out. 

(J ,~r fi1,p I . . . . • s thl' J, /la v.11 r11 
. l'l tN, th P <'.fl' l'/'1 .~r, .,,o_/(// a 

d 
,, 

" Jilt r,inla11 • 

• 'J' 
' . 

he fir-i1n ,. afher co1uliti011~. 

TZ · - · "';J loo~ z · 1o·abll' we , ' 
, te Yood sh c.71 ac,, 1inrlM' very 'l.1·11: /(1'1'0 

, , • zz1 notice(l,ble. . . . . 

,l'he Cl'iti . 0oting o_ ( thr rnnla1f<'
7
,8 was espet,i~. Y { tlH' contl'ol o.f the f ire ~ concurred i ~1. 

al1 - ThP. exer ~<?m, of thr com.~anding oJ/i,rer 1'ega1d11ifj . but even aJte1' aT,/01mng for the itrqav01w-

~w <'o d' ci.sP 1 7 tV'Y g•wns . . l 

11 'ltion-e uas well cam ed o-iit V!I thf ,iet · •tialll/ s?t,CN
8

·~f'u. · 

, that r 0117·11 7,a,1
 

· 

2n:l, o· the m('(fr11,m gn-n-~ 1ra
8 

· 

.. ~- 1-
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Pa.rt IV. "Nas,'lau." 
Seotion 4. 

Target 
Praotioe. 

T/ie salvo·+ 75, + 50, - 75 wh-ich beca·me fatal to the 8'UCcess of the whole fi1ing of both 
ships belonged, acc01·ding to the observation~ by_ ra_ke, to the "_Nassa1:," but urif01·tunately tlie rake 
observ(!l', even a.t the first salvo, 7wd al1'e.ady m.ixeil u,p tl1P firing ships. It is th.erejore i.m.possibl 
to say to which ship this salvo belonged. e 

The "Nassau" in any case fired over tlie target. If the asb-i.sta:nt obsf.rvation had been made 
use of, the gu.nne·ry officer would lw..ve been in cloubt concerning hi,fJ "cocksure" observation + _ * 
at the fourth salvo, seeing that the next salvo was a.gain + , and a reduction oif the rafn t l 

6 • . · .... a., sa vo would then have had a goocl influence on the firing. 
When the medium. guns fired alo·ne, the battery should ltave been b1·ought on to th t . b 

· .1 • • • s ,-11; • • 1 b . · ,e 01 get y larger ana, increM'l.m.,g corrections. U.11,cient a.tte-ntion ,,as not een pmul to tlu tm•q ·t . . · h 
1 • if ~ e · pasS1mg t e beam and to t,w consequent increase o 1·a-nge. · 

The choice of the opening ·range cannot be coucu·rred in. The mnge8 taken ·b "'h 
.ft d · 1. - ,./'-:· • l t l ·t · 1 ld 1 b 1 • Y " e 1·u.nge-n ers in t,w aJ r.er sir..e con ro posi ion s,W'l.t r10t ,mve een ta,,r.e·n ·1t11to account. · 

"luu-.z" res"-'a en. 

The shuts we-nt over the target. Tlie spotting of 'Wide shots has already bee·r, fi ·b. . 
from next firing onwards, after the failures of this year. Tl1e ,flh.ooting of the" Na.fl; ~' :~n by_ nie 
shows that such assista11t observations must be forbidden. 

1 
a'U. - rresijaler," 

· The opinion of the cmnm.an<ling officer is concurred in. 
h b a. . . (. " Ni " " TIT ,-r. l " ) h . . The 4t . su - i•1.ns-wn 'l. e., assau - n esi.J a en (JS not carr-ied out tl, e 

factorily. exe:rcise satis-
Practice Firin~s carried out during the War. 

According to reports from a reliable source the usual firing practice-· } · 
out periodically by the German Fleet during the war. It appears that shi;s ~ave ~eeu carried 
at least once in every six months, and possibly II?-Ore frequently, generally . 0 firing p~actices 

Battle practice, night firing, and torpedo firing nrP, if pos~ihfo. ~arriL\ Tin the Baltic. 
r . . .. r n11t o t} day, or within a few days o each other. n w same 

Sub-calibre and aiming-rifle practice is also frequently carried out. 
It has been _reported that, 8:3 a _result _of the experience ga~ed during the · . -~ 

the range at which battle pract1ee 1s carried out hu.:; been cons1derablv i . JutJand act10n 
~ nc1 eRRed. 

i'Uethod of Firing during Action. 

In the Jutland action the "Konig" opened fire with a few rounds of H R 
only .A. P. shell was used. · .... shell, aftor which 

Salvo firin(J' either instttntaneous or hy ripple, was used, audit is heli 
time as a ship i~ clamac,ed and so forced to go into independent fire ....... 1, eved that until such 

. :-, • ' '"llJ. roes 
pated as the rulP. · aro to he antici-

It was observed in the ,Jutland action thnt the fourth salvo from a G . 
1J.fter 1½ minut;,,s This shows that a svstem of ranging hy rapid salvoes ~•~all·ship wa.s fired 

• u f 1 1· . is in l.l Ramring ~elvoes with ll reduced number o guns nre le te"ed to ha-v 
1 

se. 
o P >een 

shipa. lISPrl by ~ome 
Concentration of the fire of sen~rnl ~hips on one ship wus pn1ctised I . · 

. . . . l lltl Ilg th point of• c?ncentration being in certa.in caHe~ the turmng pomt when au enernv I' · e action, the 
1, mccess1on. · 1ne Was turning 

F~t fire was very rapid, and accurate for_ range, but frequeu!ly bad for . . 
Little use was made by the Germans durmg the Jutland act.ton of th _ d11•ection. · 

ment, excepting again"it light cruisers and destroy~rs. ~ seeon<lnrv ttrmn-
Light cruiserB are hPlieved to have firerl hy director. · · 

Method of Firing by T. B . .D. 's during Action. 

Salvo firiug is ulway8 used in T. B. D.'s a~ lung as the control rern . 
firing by half flotillas appears to be pro.ctised considerably. fl.ll\~ it1ta.c1, 

1 
. 

' , an< Rftlvo 
"German method of shnwin~ a hit .. 
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Range-finders on the Sextant Principle. 

Two si~es of this type ~f range-finder, both made by Zeiss, are employed
1 

viz.:
(a) Single observer hand instruments. 
(b) Large instruments requiring two operators, a range-taker, and a range-readei·. 

Both instruments depend upon the knowledge of the height of the masts or fu~els of th 
ship of which it is desired to find the range, but the large instruments can a.lso be used f e 
obtaining the range by the horizon.method. or 

· (a) Hand Instrument (Hand-Geriit).-The instrument is provided with a drum grad t d 
. to read ranges from 15 to 250 times the vertical base employed. It is about 18 inches i ta :h 

and weighs some 5 lbs. The instrument cannot be used for the horizon method an<l is ,
11

t enJ d 
principally for use during local control by officers of quarters. ' m en e 

(b) Large Instrument (Stand-Geriit).-This instrument is provided with three . 
having powers of 10, 15, and 20 magnification respectively. A range and a depre ~yepieces, 

f . ss1on drum 
are fitted, the ormer bemg graduated to read ranges between 100 and 1,000 times th . 
base employed. With the horizon method, ranges between 3,000 and 5,000 metre (; vertical 
5,468 yards) only can be taken. The pointer on the range drum can be moved in~ · ,281 an<l 
of the instrument in order to allow spotting corrections to be applied directly to th . epentlently 
The second operator reads the range off the drum on _the range-taker calling out ,~ ; st~ment. 

Coloured glass shades-red, green, and grey-are fitted to the telescope f u~l. 
lights. · or use m bright 

Stereoscopic Range-finders (B asis-Gera.t). 

The following details refer to the 1½ 8.!1d 3-metre (5 and 9.8-feet) base • t ' 
tubes of which are 8 inches in diameter.· Details of the larger instruments bells ruments, the 
fitted are not known, hut in the latest ships the range-finder has a base of abo ;ved to be now 
feet). u 9 meters (29.5 

The tubes are of uluminium. One range-finder operator suffices for the 
finders, but it is believed that two operators are required fort.he late.qt long ~hort_ base range
The operator ·must be possessed of ~te~eoscopic vision. The principle of th~ . Me instruments. 
artificial increase of the Qistance between the human eyes. . Within the inst instru~ent is the 
which can be shifted by means of a drum outside. When taking a ranO'e t~~ent IS an index 
brought exactly over the object, when the range can be read on the~ ;~~dex has to be 
turned forwards or backwards, and the index then appears to move further· 

0 
18 drum can be 

eye. A fixed mark then shows the range on the drum. The small instl'l,~ ut to approach the .. '-UJ.lent · 
base, takes ranges up to 9,000 metres (9,842 yards); the larger, with 3-metr b' '\VJ.th l½-metre 
up to 12,000 metres (13,100 yards) and even further. These instrumentse ase, is accurate 
portable, accurate, and do not require the height of the target to be known are easily trans
not be fully visible, as the smallest portion, such as the top of a mast, or cl· Jhe target need 
the funnel, is sufficient to range upon. It is said that ~ven by night the rang ou of smoke from 
taken, while this is hardly possible with other instruments. Th~ objections ~ c~n be accurately 
of training the mP-n, since every man cannot use it; t~e great strain on the ey 

O it are: ·difficulty 
of the range-finder to get out of adjustment. The ms~rument must be b es, and the liabilit. ~ 
where it is to be used at least two hours beforehand, m c.u-de1· that it m rought to the 1 J 
temperature as the sw-rounding objects.. . . ay acquire the ~a:: 

When these range-finders are fitted m the control tower, the opera.to . 
cover; the range-finder is made to revolve round a complete circle on ;tslS colllpletely d 

. 'fh . d l cent un er arms sweep~ over the control tower.. e eyep~eces are own lelow artn ral pivot the 
in a turret the range-finder is fixed and revolves with the turret. O\tr. lJ[n_ fi' d 

,. '' ueri tte 
Divided Image Range-finders (Invert-Gerlt). 

The range-finder carried in torpedo craft is the ln vert-Gerat, know . 
BO'Tlllk,l us the ''I. G." This instrument works on the Divided Image pri 1: to the Ge 
being inverted There is only one eye-piece, into the field of which the nciple, the Uprman pe:r-

. . . . range per image 
up to 1~,00? metres, 1s mtroduced. . . . . . ---ScaJe, grad 

T t 19 sa.Id that ranges are taken only with great difficulty ~n bad weathe . - uated 
has a base of about one metre, and is mounted on a stand. l'. 'rhe • , 

instl'Ull11ent 

◄ 
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R.ange-finder Positions. 

Turret Range-finder Position. 

For mounting range-finders in the turrets of some of the older ships ,vings h11ve been dd 
to sighting hoods in certain tul'rets, as shown in the accompanying rough sketch.Ii, 1'he 

1
~ ed 

finder is not 0upable of anv tniining independently of the turret, but cim bt' rot ii ted "b an~e-
. . .. ••· Out 1ti-bor1zontH,l aXJs onl_,·. ~ 

f:leva:l-1on 

' 

Plar, 

o f' R .F m en 

Zeiss sfq,r e oSco,o,cR& 

In the" Na,ss,u1,' ' and " Wesifalen" Long hoo<l:,; a.re erected in rear on Lop:of£tb e !n.ln I . 
1 of 0er tain of the turrets. The nccompn.n,,;1w sketch, Fi!!. l, shows thci o-enei·n.l ~PP s u e i,15 

·' ~ .., ~ .. ,, ,. ear nn 
looking from fron f- of t,ur ret. ce 

L _ ---------- ---____ _____ ____ Tvrref ____ --- - --- - -- - -- ______ ] 

Ftq.l 

A ll the twTeLs of tbe · 'Rheinlo.wl , . · · Pose1i" and later battle:,;b.ips an<l ba,ttle . · 
. . ' ' -01 u1sers u to and mcluding the ·' Konig'· r im,,-, 11ncl tho "8P.11dli tz." cont.uin n. rnngP-findor· hood P 

f · J b' · ' s on tbe roo contmn t, w o 3rct-g1n1-1:'les. 

Hol~ r/'o,- /i'.F 

Fi9. 2 . 

In tbe lnt,est, hatLlPship::i cnrr ~•ing 15-incb guns tho ninge-.finder:,; arr plucud 
1 . . • 1 "' we L t, ti front, of the tmrrt pns,nng t hrough thr front 11.rrnour ; the ohJ ect gasses arr protrcted 

1 
_ 0 1e 

'.) screi=ms. 
Conning Tower Range-finder Position. 

Thi• hu·ge sPxttmt principl<• nwge-Jinder (in battlesb.ips launched betweeu al 
. iJ fix I JOU t I 90U d I Ull+) is mountPd on 1m ud justt1.ble fro.me, t raveling on ra s ec to the walls of ti· · ~n 

t,owi-rs IJPh>w tlw :-1ighting slots. 10 conmng 
ln thes<' older ships the Zeisi:; stereoscopic mnge-fi.nder is rnount,c>d in 

II 
k. 

1 I f f b · 1 Uc of ci·a.dlC> tr11vrling on 1·11ih- s 11spP11drd from t. 1 0 roo o t e conrung tower . 

• 

RANGE-FINDERS. 19 

· · ·ano-e-finders are mounted above the roof of the control 
In the " Schlesien" and later ships, 1 d f the range-finders project through a revolving 

tower an d the after con trol tower; the en s 0 

hood as shown below. 

· To w e r _ _ - - - -- -
Conn ing ---- - --

Broadside Range-finder Position. . . f . the ronge-finder is provided on each 
. . d pos1t10n °1 1 · In all m odern sh ips a special annoui e t Th.is consists usually of a small revo.~g 

broadside for use with the secondory ar1:1am:f r~llers and rotated by means of hand-tram~ng 
hood, with sighting slot supported on a rmg revolves wi th, the hood, _the range-taker _bemg 
gear. Th e r ange-finder is attached to, ~d ·an O'e-reader sto.nds alonwnde th~ rang~-taker on 
seat ed on a stool wi th revolving seat. 'lhe I l "'the traininer erear and is proVJded with a tele-
11 s,.,.. 11 tor wor ;:.s " o ' ..... ,a fixed 1 tf 'i.. tb.ird opera · · on 
scope with . p a ~om. l' ble hi'm to keep the tral.IllDl g n.nd the II Moltke" and II Seyalitz," 

c1oss-wires to ena "J( · r" c asses, u • h 
In ships of- th e "Thilr-ingen" nnd L~ise mpletr circle on its central pivot , t e n.rms 

the ra 1 ·ound m a co. 
SW nge-finder is made t o revo ve 1 h 1-etcb · ee · · t es, · Ping over the tower , as shown Ill 

H,ANGE-FIN'DE.R, 

1\Jll\f O U,tF.11. 

. d fo r t he !4econdttry ,1,nnu111euts, but 
l 'he r 'de ositio11~11reuse 

no cont 1~nge-:fi.nders in these broo.dsi P 
1
. 

1 
t t, ..,1u•r.., \ rei.>ort hos l>Mm 

ro . b towo • f th u es " .,. • 
Ran instruments are fit ted ID t .e aloft in soJlle o - _e thr top of the II ffronrn+nz." 

recei-ved ~~-finders ar e possibly mounte~ted e~periinentnll5 in 

a t a r an ge-fin dor h as been :fi • o-

. d R:inge-Findlll8• 
Range-'l'aliCfS an ,1, • •c•dve<l in October 1909. 
. . bl repo1 re . d 

'l'he foll . . . . . .· l fro111 a reha o Di-~tanzm e.~-~p1•) are Cfl rne per ·r owing informa tion is tleu vec f-1'. ·nu11gsmesser, 
en sp · 11 . (En".l t l . • 11 below. . 

ship . An. 
0 

eci~ Y t rained 1:an~e-take~ or th.is rating 1s_givo. the English iwd Frenr h 1rn 1"ies, 
Ran u tline of th e qualifymg coUJ:;e f aro.nce of ships of els of each clllss. 

a,nd ai· ge-takel's are taught the gcner A1 ap-pe d heights of funuk m· er the laro-e sextflJlL 
. e l'equ·. d h ·<1hts nn er •-tll rr, us o "' . . 

As l·eo- u e to know the masthea,d eii:, J\.'J)erie11cod rau,,< trrs (S,'i'l!-l )·ards) with ltttli-> 
Principle _1:,fl.rds uccuracy, it is s tated tha,t an e es up to 8,000 nie 
o1• no dec~:s tr~ment (Stancl-Geriit) , will toke rang d . i hnrbc,ur, nud the i11stru-

Range~ 1~ a15curocy . . dail ' l.,otb oL sr11, tl\d1~1f i,,wh iw,tr11111c•nt is kflpt 
111ents " diug exf'1•cises a·1·e carried out Y k 1~ .\. rero . ""r e ad. , e-to. re "'· 
in a special l ]Ustecl e,11-h tla.y by their own rang , 

P. og. wr,-a111n1-1l. 
•ango-t n.J . erun11erv I -

{J) t·s •tt·c> ,-ok ctcd f ro111 t h<· I 2-yo,u O -

I 

---- I 

Patt IV. 
Section. 44 

Ra'.llge
finders. 



Part IV. 
Section 4. 

Ra.nge
finders. 

20 GER.MAN NAVY-PART IV.- TARGET PRACTICE, RTC., ,JULY, 1917_ 

Co~rse of Instruction in the.Zeiss Stereoscopic Range-finder. 

· Four couTSes, Pn.cb lasting eigh t weeks, take place every year. Somo -l5 or 50 iu . 
ff h 

t,n iu:c tolcl 
o for eac cour e, and have first to undergo :i medical examinnt.i on to tPst t.hc sight of b 
eyes. They arP theD sen t to th1' Gunnery School at. 'ondcrburg. · oth 

The fast <lay or two at the Gunner y School are spent in testing the stereoscolJi<· .,· l · .,ig 1t of tt 
men. Those who are unable to see ::;tereoscopiMliy, or who cam10t, do sn Lon sufficient . 1l' 

:ire sen t back , tlw nu rn hers thus being reduced to from 30 to 35. rxtent,, 
The fast exer cises are cill-ried out wit h so-c:tll<'d tes t ing tables, which c;onsist f 

stereoscopic appnrntus with sentencPs, th<' individunl ]ct,tc•.rs of which are nt vnry-ingu di: s t11all 
from the eye. ' tnnces 

Then f~llow pructices in taking ranges of 1l li..x.cd ol~ject from 11 lix_ed obsen ·ino- st . 
ttt a rn,nge of 1,500 metres (1,640 _ynrds) . The ins tr ument, is set up and ndJusted by ti O

• ation 
tor, each pupil t 8'king 10 n1 nges. The results 1trn entered np, and the tot:11 and ave ~e lllStt uc-

d h din b . I age err an t e uerence etweeu the m:1ximum nnd minimu m rn ngrs, 111·1• recordPd. Ti' l 0 t , 
d h . lc,flC1 pt •1 un ergoes 60 sue pr:1ctices. rp1 

AftN this stnge follow similar •~ratLices at from 2 .500 to :{,500 met·,1·(• (2 -,., 4 t 
I ' •> ·o :~ >, ~ 

yards) . The u,,c·rage error must not exceed l per cent. ,821 

Now follow practices from _a fixed obsen ,•Tig posit.i on on n. moving tal'get 11,t, ra o-
3,500 metres (3,827 yards) . The target, n s teamer, moYes in a given direction at noes '.1P to 
speed. E very 20 seconds the orders " A chtuny" (St nnd by!) o.nd '.' Null" (Stop!) : 1:nif_oi-01 
nnd then the ranges are noted . The r esults should consequentl~- give n unifor m · giYen 
·I .. f E l . . incre1ti:;e 
l ecrease o r ange. 1 ac 1 pupil undergoes 60 such pntet1ces. ' or 

The subsequent practice::; are from 11 movincr observfLtion ::;tat,ion on tixed ancl 
. . o on m • 

t11rgets, th<' rnu gm; bemg g rn dun }Jy i ncr e.nsed up to 5,000 mid 6,000 m<'t,r <'s. (5 ,rn8 n ovl.Ug 
yards) . · , ' nd 6,562 

fi'imtlly, rnngL•-Laking is done by t irn<' 11,t, both fi,,<'d and moving tnrget::;; for i . 
. '>5 I . . b . . ,11 . nstanct• I r anges m ~ , eC'om son 11 bxed tur<Yct so as to prnct.1ce t <' men m rap1u y picking up tb ·, 0 

'l'I f · 0 
' 5 ] h e tar t 1e rnng0s ~ a. rnonng targcl Hre l'Nt<l off and n oted every seconc s, so t at clming tl ge ·. 

of the practice• tlw rangl'-Lakr-r must keep thf' t~:rgut 1•,rncLly 1~nder t lw largo wedge. le Whole 
The whole of lh<' l'l!Dgl'S tukC'll In- l'Hch indi vidunJ pupil lll'l' entnred up and . 

ouL. I~nch. on 1·nmplrt.ion of tho ,.01;rsc, re<'<'ives 1t certificate showing his <iuu.lif~al~ttlated 
1 1. . I . I . . tcn.t1on f emp o_vmen , m ns s np. Tlw lhrt•,· best men in i'1tc·h r,ourse rPC<'IYt' mon<'y prize of · 01· 

and 20 marks ('27. IU.s. Lo ll. ). 50, :~5 , 
Accord i:13-g . to Llw Germon J:>n•ss of F ebrwtr_y 1910, so me j u~i or offict'-r s Were a . 

to a rnnge-fmdmg 1·nurs1• whir·h wns t,o last for onP month , bu t offirPrs n.rr not usrd PPointed 
tak<'rs . · as 1·,inge-

Sq nadron Range-taking Pract ices. 

[t uppet1rs from II r<'port l'CC'l' in•d in I 90!J t h11L seven1I squ11drn11 1>xnnism; for the t .. 
rnnge-takpri:; ti1 k<· plnc·l' Paeb yr:tr. J 111ned 

Tlw mrthod of Mrrying out tlw pnwLict> is t1:-i follows:- Tbr two squudroi . 
I. . • 1S l l) q 
m e sLe,un n,wa.y from c·nch other a l, equitl sp eeds: Every 10 seconds the r anges n.re . Uurter 

a.nd noted. In clear W<'nt,ht'l' th <' practice is contmuod up to n, rangt• of 9,500 met . l ead off 
y urds) . Then thP same i,; l'PJJPi1.tc-d with t,he squadrons approaching one another res (l 0,389 

. \.ftcr the e~mple1,ion of thr prnctic-P t,hP, instn1111 e,nt,; m·1· ndjus tnd , u.nd nt~ y 
found ncces5;1try 1s n oted. · itdjustmcnt 

Tho best mugP-t,n.kL•r in th<' ,-,hi]J ruceive,i 11 moue)7 prizr of 40- 20 ll111rks h 
k ' t e best .. tn. t>I ' of rnrh sq1rnclmn II furth er pri,w of 50 rnitrks . 1 ange-

COMMUNICA'.rIONS AND CONTROL OF Ji'IRE. 

General System of Control. 

I t is co11sidPrPd tlint tlw foUowing conclusions r egarding fire conLrol ca.n be . 
the ~emarks of the Squiulrnn Commander of the 1st Squadron on the long-ra ~awu frorn 
Pitt \TI 1 !:i l a 14. ThP r c>port in qu<'stion itppP71J'B on page 9. nge nnng Citrried 

.,. 

,... 
' 

COMMUNICATIONS AND CONTROL OF FIRE. 

The system of control in force in the German Navy up to a · comparatively recent date 
w~ based on the principal Control O~cer transmitting ran~es_ direct t~ the guns, the r anges 
being based 011 ranO'e-:finder 1:eadings with the necessary predict.ion superunposed . 

They have rec:ntlv (since the latter part of 1912) adopted some form of range ?lock, which 
from this l'epor·t · ·d" tly intended to be used up to the moment the firs t, salvo is fired, and, 

1s evi en d 1 · · h hi , u1 
provided the cl k · bl to compete with the rate an a terat10ns m t es p s course, sho d 
b 

oc 1s a e ff • fir ,, · . h h. · 
e used from th . especially dming "E ect1ve e, i . e., w en 1ttmg. 

en on, morn f i_: 1 k. f . l ·c1 f h That, in 1914, they were not very expert in the use o tws c oc 1s air y evi ent rom t e 
rep ol't· fm·th •t th had only J·ust commenced to make use of the r esults of all . , er, 1 appears ey _ b · . 
their rano- f' 1 h t ,nnsmitters so frequently spoken of emg somewhat of a novelty . e,e-1nc ers t e r an O'e- ,lu= . . . 

Gen . li '
1 

. •t0 • sidered thn.t the Germans were, m 1914, considerably behind 
eia Y sp ea ill1g 1 ·IS con · · h d'ffi l · hi h h d us as r eg ·d h .. ' f t ·ol and were then expen encmg t e i cu ties w c we a a1 s t e1r system o con J. , · I 

met with in re ard t,~ clock control two yen.rs or more p_rev10us y. .· 
It · b 

1
. g . h 1 te t German battleships, b attle and other modem cruisers, 

is e 1eved that m t e a s d · d b 
the ran • b . fi d r The main r n.nge-fin er 1s state to e on top of the 
v ge is o tamed by range- ill e : h • ally in the after part of the connincr tower. 

IJ..ommand,o t nd, (C 1 T r) wh1c is usu o 
Fro...,.., th 8 a ontro owe '. t d to a tr ansmitting station b etween decks. The latter 

..... ere the . · ommu01ca e f 
is situated b rnnge IS c d k and is looked upon as a very sa ·e place, but was actually 
put out o el~w the armo~red . ec n "Blucher" in the engage~ent in J anuary 1915. . 

P l t ! ac~ion by the in-st hi~ 0
. b lieved that it is not relied on to the same extent n.s is 

the r O tmg is carried out, but it IS et f the methods in use is believed to b e substantially 
ange-finder. The following accoun ° 

correct. . . . 
An · .,_ . Dumaresq 1s m use for :findmg the rate of change 

of r instrument almost exactly lii.e _ouI instrument with ti system of lines and cross lines 

0 
. an_ge and the deflection angle. It is an 

n it like o1 . 1 ·te . B Irs, and a bea.rmg pa · d 1 fl.ection aro worked out on the virtual system, 
i. e .0t,h ~h~ r ate of change of range_ !1D c_e the angle of deflection is read off in divisions, 

., .unaguuno- th ' to b e stat10nary, 
mar)- l . . o e enern) . 

·TIC In sixteenths of a degree from zeio. b ·ver's own ship is found by anemometer , then 

Con 
16 speed of the wind relative to the O stehI "ngular deflection found by the Dumaresq. 

Vert l · li 1 to e " · Th ec lllto anO'ular form and 11PP ec 
e r esult . b . ' 

. is then p assed to the guns. 
Spotting. . . 

B .. d t from the connmg towers. Durmg 1912, 
efor l b c11rr1e ou . f h t . h h how e 913 spottinO' used to e . · fi t d at the J·unct10ns o t e topmas s wit t e 

ever ll ' o :11ere t e d J • 
lllai.n an' Stn.a. unprotected platforms ' hi s 1111d cruisers, and were use crunng 1913 as 
8Pottin d fo_r<: niasts in most of the battles p . . . 

~ g Positions nly is posted here, an<l 1s m commumca-
. .(' or a d ·. the spotter o 

t1on With th ay action it is believe_d th~t onl . . . 
1'he f e cont rol tower by vo1c0-p1pe y r t received m 1913 .-
' 'A.it 0llowing extract is from a r eliable repo fleet gave up n.ll ideas of us~ g 'spotting' ~ 

the p . er the R u ss J 0 war the German es The range-finder 1s r elied on pr1-r1:rna. o- apaues · t lonO' r ang • . . 
ll'.larily for 1 -Y :131ethod of bitting the target a ~n us an auxiliary_ only. It 1s not considered 
possibl this pur·p d t tm·" is looked up ·ble to contrnue to take ranges so long e t ose an spo o •d . d poss1 . as it i. 0 8Pot in t-' .h ns it is cons1 eie to believe that the errors which cr eep 
. s Possibl a c 10n, w erea . O'ood r eason 
tn When fi . e to direct the rruns. There is O d t a minimum." . . . 

r._ ndl.U2' the O h e b een reduce O ''Bayern" extensive nccomn1odat1on is 
.l..ll a h ~ gun r n.nO'c av · the , 

sho,vn 
1 

P otol'rra h f h0 st battleship, t. 1 It would, therefore, appear prob-
a oft o p o t e newe fi con 10 · · f al f · able tl , a t th t . d roast for re control and spottmg rom o t 1s 

bei.no- _1at as a r e op of the inpo . a' during the war, 
b 1l1troc1 esult of e}..-perieucc game 

Uced 
Control 'l' · 

ln ~Wers and Transmitting Stations, . . situa.ted on t~e fore shelter decl~ an_<l 
the for the ll'.loi· . . th oiining tower J.S f the connmg tower, from which ii 
is se e co11 tro} t e modern ships e c . tl after par t o 

Parat d owe, (K d ta,1ul,) 1s 1e 
l e b"' b 1 ommia-n os . " · the upper transmitting 

lllll:l. cl' J a ul.kh d d '' Kaisers is 
Rtation the 1ately b 1 ca ·. . 'K" •g" class fl.n ·n.tinrrs of the co:qtrol tower. 

, c tw- · e ow tlu s Ill the ' ()11,i b the floor gi ' b 

The after: compartments b eing separated. i position. 
2os40-._ 01lttol tower is the torpedo contio 
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Part IV. 
Section 4, 

Communi-
cations 

and Control 
of Fire. 


