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BLOCK SKETCHES OF GERMAN SUBMARINES.

SCALE 2 INCHES =86 FT.
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“U. 17 “U. 19-22"

“U. 24-925." “U. 28 - 30.”

“yU. 32°-39.” ' " U. 43-50."
Note.—In several of thess boats, the £ - 22 prs. have been replaced by I - 4'1" gun.
mounted forward.

“'U.'52-- 62.” . “U. 52- 62"
With 2-22pe. guns. With 1-4'] in. gun.
hol X X it
‘U.B."1-11." “ULB 18-47" “0UC 1 -15" * " U.C. 16-79."

¥ Note.—Some of these submarines have a straight or even
overhanging stem, énd the conning towers differ slightly.
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GERMAN NAVY.

PART III.
SECTION 5.

SUBMARINES.
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Official
No.

Type.
Hull.

Where
Built.

Date of
first Com-

missioning.
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139-_..
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127..
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123....
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120....
119._..
118
JeL7
165
115

114.... \L

i
|
\

103 1(o) 20
109....
108....
105 . ..
108. ...
105. ...
104....
TOIL
102....

TOL....

Ocean-going...

Double hull.

Ocean-going..

Double hull.

Ocean-going. .

Double hull.

Dimen-
sions.

(a)

Length.

Comple-
ment,

(
Ofﬁgl)ars,

(b)
(b) Breadth,
Men,
(c)
Draught,
|

Ft. Ing.

-
------

III.—SUBMARINES, MARCH 1917.

DETAILS OF

Armament,

Motive Power.

Surface.

Submerged.

SUBMARINES. 3
SUBMARINES.
| Part ITT.
. Section 5.
Radius of Batiasios
4 Action at ; a .
H.P. | No.of | Speed. | pacoonds | Fuel and o) Sub-
Surface. Pro- Surface. Speed. Fuel Cgfl:.I Periscopes. Remarks. marines.
m%},ll:d pellers. | Submerged. G Stowage. Type.
£ Submerged.
Knots. Miles.
‘ &
T P (L L e T e TR TGS N ) RS B | FRCRRS . M May be completed in first half of
................................... 1917.
’ [
___________________________________________________________ May be completed in first hali of
....................... i
LY
................. Mav be completed in first half of
............................................................... 1917.
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Section 5.
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4 GERMAN NAVY—PART ITI.—SUBMARINES, MARCH 1917.
Dimen- | Dis-
Comple- sions, place-
; ment. (a) ment.
Official Type. Where R (@) Length. S Motive Power.
ey { ur-
No. Hull. Built, first Com- | Officers. (0) face Armament. Surface.
missioning. Breadth. ;
() = Submerged.
Men. () 2T
Draught. | &
g8
Ft. Ins. | Tons
U. 100.....
U.00......
U.98.......
10 2 Jr /o AR
U.96....._.
Ocean-going. |-............. 10 G174 | SO *
U.95...... L 5}3 2%2 8* 2hly i:;i;'ll.”'; Diezel enlgines,
el () 13 0%]1,300 /'S.T.: -cycle,
U9k, bl 2 st 61 oteelintieted
U. 93. = A-E.G. motors,
U.82......
U.01......
ol o s 5
U S9N
U 88 - -
U, 87 .-
U860 ol Ocean-going. | Germania 1916-170 [otoncol a) 240 0% 900 :
e Yard, Kiel. Ebﬁ o4 qu "l (TR Diesel engineg
PR Dllollllﬁle (c) 13 0%1,300 2 bow S.7. (?) 4-cycle, '
g LU \ ?zstem 8.1; -cylinders.
torpedoes,
8ot A-B.G. motors,
I S
T80 ti 5t
10 e P
L it e
LU St ) S Ocean-going Vulcan RGN S s e 2 *
& ioe minelayers. HWorbks, (@)230 0 800* %—-4 1 or 2—22.pr.; | Die 1
RO e amburg. Sl 2 sel en
Double i b150 | 3 bow'T. (19, 727), foycls,
W7 28 St hull. 1 stern T, (19. 7773, 6-cylinders
34 mines, i :
o PO AE.G. motops,
00 2
o1 I . : it
cean-going. ermania 1915 (a; 7 | (a)236
Wil 2 o g Yard, Kiel. (b) 30 (b% 51 ol 800 I g e o
& ia ];jll::]] e {g) 12 o* 1, 150 a b(l;‘:v’s & 4 -3 Dlesei eDIg-ineS’
BB 1 I, 9. 2-cye
i gtem S.T,((lgg._'i’?:f)),. Cylyndirs
tOrpEdoe‘,, 1
A.E.G. motors,

* Approximate only,

SUBMARINES. 5
Part III.
Section 5.
Radius of ) tion
HHP Action at Fueliand Batteries. e
"*r | No.of | Speed. Economical i _ _ s
Surface. | pg,. Sriace: Speed. TFuel LO:I'I & Periscopes. Remarks. marines.
Surface.
m%;l b'd pellers. | Submerged. Stowage.t Type.
T Submerged.
Knots. Miles.
___________ 2 18%
10*
.......... Superstructure rounded at sides over
TR SRR S S T t%%s of tanks. Bow slightly
........... ¥ T rounded.
10*
ST st dn s b e st At ta Differ greatly from all other “U"’
"""" 2 10 49k piui) RIEmOY DL s e g boatsgr See p. 29.
CEES ]|
7
! i : 2 assiné; Originally building for- Austria-
i a8 s 10,000 | Heayy oll....- calh thro?mh con- Hungary. A very successful class.
| ‘ T05” Tons: ning tower, | Tops (if tanks exposed. R
T % i in Straight stem.
th%rg)t??hl fgre Ior general details, see Plate 80.
part of fair-
I water.

tIncluding stowage in ballast tanks generally appropriated for fue

- —

DECLASSIFIED
Authoril_\fE‘ : ‘0501 :
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1 on long cruises.
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6 GERMAN NAVY—PART III.—SUBMARINES, MARCH 1917.
Dimen- | Dis-
. Comp%e- sions. | place-
) Date of | ™Ment. aent
* Official Type. Where (a) Leg;;)th S Motive Rower:
first Com- © | Bur-
% - . st Com- | (e re. 1 (é?ith Fh Armament, Surface.
missioning. SEaCLL
sioning (®) e Submerged
Men. (c) o0 i
Draught, | 2 &
g
S U T
| Ft. Ins. |Tons
U.64.._.... Ocean-going Germania 1916 (@) 7
P 5 a) 235 0% 5
< Do Yard, Kiel. (bg 30 gb% 21 O*iﬂ* i:‘];iﬁl-” or 2—22-pr.; Diesel engines,
S e hull. (6) 12 0%1,150 41)0“;:S.T (19. 777): S%‘ﬁg}ltﬁﬂe;
. - 3 a
2 stern 8.T. (19. 77/), intended f};r
Russian Navy;
2-cycle,
6 cylinders.
U.82_._....
D) A.E.G. motors.
WL G o
U.60......
YISO
Wl b8 e
Ocean-going. | Weser Yard 1916 () 7,
v. 5 (@)230 0% 75
Bt e Bremen, (&) 30 (b; 20 (]*__9* i:i‘ll,” or 2—22-pr.; | Diesel engines,
V.56, ... ; (€) 12 0%1,000 | 2 bow'S.T. (19, 7771, d-cycle,
ar %Ostmm S.T. (19. 7/)5. 6 cylinders,
g H e rree——
torpedoes, A.E.G. motors.
U5 3N
U520 L
U.50...... ’
.49 ...
U.48......
10 LB
Ocean-going. Imperial 191516 | (@) 7
T, (@)230 0% 750 |
1R800 it DB‘; nz?éfi’ () 30| (b) 20 O%— = i:;l” or 2—22-pr.; | Diesel engines
U.45. .. ... (C) 12 0*1, 050 | 4 bOW’S.T_ (19 77y, 4-Cycie, {
2 stern S.T. 19, 7”5. 6 cylinders,
WLl 10 torpedoes. ¢
A BE.G. motors,
05 R
U.89......
L0l o f l
Ocean-going. | Germania 1914 (@ 7
(06 3 e e e Yard, Kiel, () 28 Eg%ggg 8: 750* 1—4. 37 o 299 1. . :
T. 33 A (© 12 041 00p | 12N Pri | Diesel engines,
_______ 000 | 2 bow’S D, (19, 7721, 2-cycle,
2 stern 8.7, (19 773, 6 cylinders.
8 torpedoes, ' /'
A.E.G. motors.
. 8200 . |[ Germania 1914
| 4 | Yard, Kiel,
U. 3,0_'.-.....: Ocean-going. | — 1914 | (a; 7| (a)230 o* |
{ (b 750
T, 28......] Double hull. i I{m erial 26.6.14 | ; @ | g))) ‘l?g g:-——._wl %:ﬁll” or 2*22{)1‘-; 5 Diesel engines
el | B0\ Bbows g | o Beycle
| o, 2 Stern ST(]Q 7//5. 6 cyhinders.

* Approximate only,

8 torpedoes

ARG, motors,

SUBMARINES.
Radius of i !
i tteries.
H.P. | No.of | Speed. E‘ﬁg&ggﬁ'};] Fuel and ALeT
Surface. | pro. | Surface. Bpeec. Fuel %gn:i Periscopes. Remarks.
m%:'lgbe.d. pellers. | Submerged. Surface. Stowage. Typel
Submerged.
Knots. Miles.
2 600% 2 17.5 9,700 Heavyiotlsd deaon, I s s b ol diile Superstructure rounded at sides over
[t mie i " 150* tons. of tanks.
e 9.0 —
B 17.0 8, 500 Heavy oil. |.......... 3, passing | Tops of tanks exposed. Straight
___2’ 2 ; 4 120* tons. through
9.0 — conning For general appearance and con-
@ i tower. ning tower, sce Plate 81.
5 5, 500%* Heavy oil. | 220 cells | 2, passing | Superstructure rounded
2,000 2 15.5 5, 500 Bi*vgons, i S ke
T 8.0 100* conning rounded.
C tower.
2, 200* 2 16.5 * il. | 220 cell 2, passin Tor general appearance and conning
R 900 %gi?g;’; el throIIJlgh fcﬁ-e tower, see PYates 82 and 83.
= 8.0 100%* part of
conning
tower.
2, 000% 2 16% 4, 700% Heavy oil. | 220 cells | 2, passing Tor general appearance, see Plate 84.
3 70* tons. through fore
800* g* 100% part of
conning
tower.

T Including stowage in ballast tanks generally appropriated for fuel on long cruises.
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Section 5.

Sub-
marines,

8 GERMAN NAVY—PART III.
Dimen- | Dis-
C ol
| e glfgé_e sions. | place-
Official Type. Where @ L (2) EEE
. first - a ength.
No Hull. Built, * €M Offcers, (f) e
missioning, ) Breadth, [—
Men. ¢ ='E,i
Draught, | 2 &0
L R A 2
25 Germania 9.5.14" Ft. Ins. (Tong
o o ! Yard,“Klel.
% ean-going. ; 6.1213 [ - (q) (@208 o
U. 22.......l| Double hull. || Tmperial | 21,1113 24 |() 20 os '
Dockyard, (€ 12 0% g50x
Danzig,
\BF P Ocean-going. £ 22.10.13 | (o) ¢ 2) 220
Double hull. ) gb) 20 gu_"0"
9 12 0% g%
U. 19.......[ Ocean-going,. R 6.7.13 | (a) ¢ (a) 2
Double hull, )22 () 19 Snl S00%
T —
(6) 12 q» 800%
U. 17 113 113
....... ! 3.11 12
Ocean-going. (@) 6| (a) 180 g
07, 16 Germania | 28.12.11 (bg 22| (b) 15 ga_000*
Double hull. | Yard, Kiel. ©) 1L g4 gapn
2
U.9........| Seagoing. Imperial 18.4
Bl (a)
Dockyard, (2) 175 gx
Double hull. | ~ Danyig, 02 | () 18 g:'._io_“f
[e |
) 11 g« 550%
U- 4 o (13
) L7.09 ) (a) 5
o o Instructional. o B S } g{,) 20 (gg lgg g: 350%
Double hull. e 9 10 64 soon
W e L Instructional. & & 18.7.08 )
--------- a) 141
Double hull. E") 2 gl 23
¢) 9 205+
U. 1........| Instructional. Feam%{lia 14.12.06 (a) 13
TR el e RS e a) 138
Double hull. Eb)) 11 ]g __.1_9_7_
¢
10721 o5
A e Instructional. 5 — 2 8id (a) 3 (a) 1
f 50
Double hull. s éb-) 16 §| 20
(]
Ve 332

* Approximate only,

—SUBMARINES, MARCH 1917,

'S. T. 19747y
:tem 8. T.( (19?7)

T. (17.721y-
18, (17.7)

T. (19.7/1y,
i1} (19.7)1’);

/’
)i

]
AT
1

Motive Power.

Surface.

Submerged.

Diesel engines
4-cycle,
6 cylinders.

A. E. G. motors.

Diesel engines
4-cycle,
6 cylinders.

A. E. G. motors.

Diesel engines
4-cycle,
6 cylinders.

A. E. G. motors.

Korting paraffin
engines 2-cycle,
6 cylinders.

A. E. G. motors.

Kérting paraffin
engines, 2-cycle.
e er s i A

A, . G. motors.

Korting paraffin
engines, 2-cycle.
oo s e

A. E. G. motors.

Krting paraffin
engines.
e {2 oEene st Tl

A. E. G. motors.

Kérting paraftin
engines, 2-cycle,
6 cylinders.

A, E. G. motors.

Diesel engines.

A.E. G. motors.

DECLASST

Authority E

SUBMARINES. 9
; Radius of
H, P: | Speed. Action at TFuel and |Batteries.
Economical
Surface. Surface. Speed. Tuel No. of Periscopes. Remarks.
B — Cells,
Sub- Submerged. Surface. Stowage.
merged. ! Type.
5 w Submerged.
\
. ; i
Knots. Miles.
1, 900% 9 i 16% 5, 000* Hoavy ol |oeeido 2, passing | For general appearance, see Plate 84.
i : 70* tons. through fore
800%* | 8¥ 100* part of
' conning
| tower.
& | =
1. 900* 16% 5, 000* TH e oy ot | S O R 2, passing | Conning tower and exposed portion
2 : 70% tons. through fore of hull protected by nickel steel
800% g 100% part of armour, 1.2/ and 17/ thick.
conning
tower. Otherwise resembles U. 22 to 25
(see Plate 84).
This was the first submarine to
| be sent to the Irish Sea and again
the first to be sent to the Mediter-
ranean. After her arrival in the
Mediterranean she was officially
called ““U. 51.”
| 1, 800% 15% 4, 250% Heavy oily) (sseaaties 2, passing | Generally resembles U. 16-18, see
: 55% tons. through Plate 5S4, but conspicuous exhaust
800% g% — conning funnel has been replaced by a
tower. smaller funnel, slanting aft.
|
1, 200% 14% 2,750 Pazafhing § |- cdeende: 2, passing | For general appearance, see Plate 84,
IS8 G AL 45% tons. through but conspicuous exhaust funnel
l 800% 8% — conning has been replaced by a smaller
| tower. funnel, slanting aft.
i
g. |
i
I 1, 000* 1BsNE Al A o DA e Paraffin | [-sccewaes. 2, passing | For general appearance, see Plate 85.
| S e through Conspicuous ventilator and funnel
‘ 600* 8# conning have been removed. A smaller
; tower. funmnel is fitted, slanting aft.
l
| 880% 1R L S W Paraffin g oo s 2, passing | For general appearance, se¢ Plate 85.
. through
600* 8 conning
; tower.
|
600* T e Paraffini b, fiakoeasm.t 2, passing | Pressure hull is about 147% ft. long,
through with a pressure proof bulkhead
320% 8 conning separating fore torpedo room(about
tower. 241 ft. long) from rest of hull.
Watertight door in bulkhead.
450 IR o i, el Paraffin, |ooeooooees 9, passing | The forerunner of all U. boats.
20 tons. through Built from designs by d’Equi-
250 8.7 conning villey-Montjustin.
tower.
........... 14 imewscecbst i Hegwy oilh ||occissossseamadiaaide BuiltrorNogway,bu_ttakenoyerby
German Navy, prior to delivery,
9 on 7.8.14.

Including stowage in ballast tanks generally appropriated for fuel on long cruises.
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Part III.
Part III. S iy

: ; Section 5.
Section 5. Di Dis- —
— 5 Comple- | siong. ﬁfgﬁ‘,‘; Radius of o Sub-
Sub- Official Type. Where (s (e Motive Power. H.P. | No.of| Speed. | Actionat | muql ang ; marines.
e st Cormci [l 1) Length. | Sur- - Econougcal No.of | Perizcopes. Remarks.
HC el Etiile. Ll Officers. | (p) £ Armament, Surface. Surface. | Pro- | Surface. Speed. Fuel Cells.
m ing ; T D i
issioning, ®) Breadth. j Submerged. Sub- pellers. | Submerged. _S_m'lice_-_ Stowage.T Type.
Men. Terged. Submerged.

i o
Draught = o
aught. & g

e

Ft. Ins. |Tong Miles.
U.B.64... Y Knots.

U.B.63...
U.B.62...
ek Gk o »
U.B.60...
U.B.59__.
U.B.58...
UL B 675,

o

U. B. 58...|Coastal

_________ Believed to be completing in March
.................................................... o1y .
g ST e R T e R SR S | ST A O e Probably represent an improvement
U.B. 54 on U.B. 1847 (see below).

U.B.53...
UL 5250
0, BUST
UL BL 60w,
U.B.49...
U.B.48...

=

U.B.47 ...
U.B.45...
U.B.44 ...
U.B.43 ...
U.B.42__.

0 g a sl Coastal. Weser Yard,

Bremen,
U.B. 40 ..|| Single hull
with saddle
U.B.39... tanks.

U.B,.38._..
T BNSTE
U.B.36...

U.B.35... 1916 (@) 3

(b) 18 gb) 14 250 == ¥ N el 112 2; one pass-
" 8 22-pr.. l Heavy otl, ing through
U.B.34... - &It (Toae 1 P Two  6-cylinder 285 2 8.5 4, 500 29 tons.f qlufc?r " Conning
2 bo 8.7, 4-cycle ~Diesel e g | -—————;6‘"_’ Ellv- Pyl
| Coastal. Blohm & One above ) engines, 250 6.0 GeLs. one through
‘ r Voss Works, 4 ?the"; the e o s a7 fairwater
Single hull | Hamburg. Orpedogs, Two Euemens; just abait it.
U.B. 31 ..|| with slz:ddle 1Sn§th uc keigli
tanks, otors,
U.B.30... with two ar-
(Interned in matures n
Holland tandem.
26.2.17.)

See p. 31 and Plates 36, 88, and 89,

Wcasy, st o
U.B.32...

g vage 1 PP P i f i cruises
Inch o8 b ropria L‘d ror fuel on 10[1!\‘ ;i
i Includin tow: in ballast t.a,nks, which can be ¢ P

= D

e T CLASSJFIED
. 10501

Authority == —




119 GERMAN NAVY—PART III.—SUBMARINES, MARCH 1917. SUBMARINES. 13
Tar it | Dimen- | Dj Part III5
- - 1 - L]
Section 5. Comple- gions, plage- i s Section 5.
Dite off | DY (a) ment. i h Action at Batteries. .
Sl:.lb- Official Type. Where aihen | (@) Length. = Motive Power. Rl No.of | Speed. Economical Eueliand o | Ry S"}b—
marines. No. Hull. Built. Hia Officers. R e(:c{th face. Armament. Surface. Surface. Bios Sitidee: Speed. Tuel Oulls. Periscopes. e . marines.
missioning. b v T ‘ 5 2, Surface. o
l%e%l. o 23 Submerged. msegg?ed, pellers. | Submerged. Stowage.f | qype.
Draught. | Z 3 Submerged.
A
L R EPE LN (R | RN Bt | b
‘ Ft. Ins. |Tong T :
Miles.
1 U.B.28... Knots, ’
|
E BN 2 Coastal. Weser Yard,
i Bremen,
U.B.25...|| Single hull
with saddle .
U.B.24... tanks,
- 2.
1915-16 a) 3 a)119 0 5 —9s ;
Ebg 18 Eb§ 14 8 -—.230 %_%;2_?1." EWO GiC)%illtier 285 > a5 4. 500 Heavy oil. Tllrlg : 21;110021}?1'011)1:;5]?. e AR SR
1 6 - 5 -cycle Dies ; / 2 . e ORRIDE
UiiB. 23 e U0 g2 (};&W S-%" (19.77), zngin_e;? el — _..__——-—-———0——-'— 29 tons.f lead conning
B e i e = 250 6 7 cells. t%‘l‘;?;ﬁoﬁe
USBE2ZIN 2 Wo Siemens- ALouE
4 torpedoes, chuckert mélt?),-s : fa1rwatfel: !
T.B.21...|} Coastal. Blohm & each with two just abaft 1t.
y Voss Works, armatures in '
U. B.20...|| Single hull Hamburg. tandem
with saddle h
W a:), alici o tanks.
UBEL s
U.B.16..
W B G ¥
U.B.14._. Small Blohm & |
coastal, Voss Works,
UBY13 - Y 5 Hamburg. .
Single hull. :
.12 |
Ras 1 I I |
U B0 1
TEBLOL a0 {
D (@) 1 | (a)90 0| 195 ’
1—]. : 0 _—— J
(b; 11 (bi OIS i il Pr.or1m ; i ! 112 1, passing | See p. 35 and Plate 86. }
, (¢) 9 9| 140 ﬁbt‘::d Eﬁé (19.77) Oggg]i?llesel | 80 i 8. 41 2,000 Igel‘%ﬁ’;l’ Tador through ‘L
2 torpedoes ¢ S | s ) RETERTRIE 0 e st S BN lead conning I
\ Electrie motor: 120 5 45 cells. tower. .
G B! Brl f0 Armatures’ | '
ed in tandem | \
TABYTL ..o On one shaft, 1
U BYE5-- 3 i |
Small Weser Yard, |
10/03 23 (e et coastal, Bremen. |
U.B.3.....|| Single hull. ‘
10/ =L R 11
i S
| ) 5
12 cruises,

can be ﬂppropri-.ued for fuel on lor
kuots. with Diesel engine.

Including stowage in ballast tanks, which
| 1&“: With motors for a short period, but only 6.5

B T T |
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Official
No.

Type.
Hull.

Where
Built.

Date of
first Com-

missioning.

Comple-
ment.

(a)
Officers.

(b)
Men.,

Dimen-
sions.
(a)
Length.
(b)
Breadth.

¢
Draught.

U. C.
U. C.
U. C.
T. C.
T. C.
U. C.
U. C.
T. C.
U. C.
U. C.

dddddddddddd
@@ aaaaeaaaaaea

d

S80I
A8
BT
H86:)
.85....
.84 ...
A8
S8
S
580, ..
HTC
HASLs

Liegy.

.65....

99....|)
Q8
97....
96....
95....
94....
93....
892_...
a1

il
T6:...
75....
74....
73....
(AT
i e
(0
(e 2o

(i fdri
@8....

Minelaying.
Double hull.

sMinelaying
Double hull

Vulcan
Works,
Hamburg.

Germania
Yard,
Kiel.

1916-17

1916-17

) 1

Ft. Ins.

g 3
Ec) 12 0

(ag 165 2%
(b) 17 5%
(c) 12 2%

* Approximate (mly,

Dis-
place-
ment.

395

475

430*
513*%

Armament,

Motive Power,

Surface.

Submerged.

1—22-pr.;

1—m,;

2 bow T, (19.7”);

1 stern S.T, (19.77);

4 torpedoes; ’
mines,

1—23 pr
1-—In.;p X
? bow T. (19 7/7.
stern 8T, (19 7.
4 torgedoea;( .
mines,

Two ti-cylinder
4'03’01&' Diesel
€ngines,

Electrie motors,

Two 6-cylinder
4-cycle Diesel
€ngines,

Electric motors.

SUBMARINES. 15
Part IIL
Radius of Section 5.
A5 Speed. Action at Batteries.
R R Feoonat | Fuel and Sub-
SUEeo Il Pro-| | Furiace, RpRec: Fuel %(e)l'lgf Periscopes. Remarks, marines.
Sub- Submerged. Surface.
merged. pellers. Stowage. Type.
Submerged.
Knots. Miles.
Believed to be under construction in
March 1917.
Probably represent an improvement
on U.C. 16-79 (sce below).
600* 2 12. 0% 6,000 Heavy oil, | 124 cells | 2, passing
40 tons through
230* 7.0% — (normal conning
stowage).- tower.
See p. 37 and Plate 90. !
In endurance and radius of action
closely approach the regular ocean-
oing§type of submarine (“U?’
%oats).
600" 2 12. 5% 6,0009 Heavy oil, |[124 cells. | 2, passing
40 tons* through
Sl 7.0% == (normal conning
stowage). tower.
{| Caleulated on normal fuel stowage; can be considerably increased by using ballast tanks for exira fuel.
106292—17 3
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Motive Power.

Surface.

Submerged.

Two 6-cylinder
4-cycle Diesel
engines.

Electric motors.

Two 6-cylinder
4-cycle Diesel
engines.
el O
Electric motors.

Two 6-cyclinder
4-cycle Diesel
engines.

Electric motors.

Two 6-cylinder

4-cycle Diesel
engines.

W S S e

16 GERMAN NAVY—PART III.—SUBM_ARINES, MARCH 1917.
I
) Dimen- | Dis- |
Comp}'e- sions. | place-
- Date of | mment. (a) ment
Official Type. Where P ) Length.
first = 2 Sur-
No. Hull. Built. LU Oﬂ'gcers. (1) faléerg. Armament,
missioning, ) Breadth. .
Men. (c) AT
Draught. = %n
el e
T.C.84... Ft. Ins. |Tons
U.C.63...
Minelaying. | Weser Yard
U.C.62... Bremen,
Double hull.
U.C.61...
T.C.60... 1916—17 (ag 4 (a)]_ﬁ{j 9H 430% 1_22 )
o cREas AN R(m Rl sxisei| g7 co b5
(€) 12 2% 513+ 3 bow T, (19.7/7):
T.C.58... Py ; I i%tem S.T. (19.77);
ela; i ‘I . | 0 = )
i (ok i IRRH Ve maﬁ"i"“ f & o, :
ouble hull. i
T.C.56... 24 J
U.C. 55... !
i
U.C.i54. .. 1
U053, .. !
U.C.52. .
L0/ (0 { 1 R
TU. C. 50.. .|} Minelaying. W%ser Yard, | 191617 (@) 4 (@16
remen, a)165 o%
U ©.49.. .|| Double hull. = ®)19 | (b) 17 2a 430* 1—22.pr.; :
¢) 1 % el
U.C.48. . ©12 24 5134 2 bow T, (19 777y,
1 stern §. . (19.7’”).
U.cia7. . . 4 tOT]}edGes; 3
Mineg,
U.C.486. ..
TU.C.45...
U.C.44. ..
U.C.43. ..
o Minelaying. K‘/;}Ilclim 1916 (a) 4 (2162
. C. e orks, Z 3 =
0.0 aq ||Poublebull. | Homburg (b) 19 f(b; 171 200 122
0. 41. .. ) 12 —m,;
0 475 | 5 bow T, (19 ),
U.C.40. .. 1 stern §7 (19 %/,
4torpedoes, AL
18 mineg,
{
|
U, C. 38.. .|
U.@.87...
U. C. 86.. .|, Minelaying. Blohm & 1916 (a)
Voss Works, 288 (0)165 o an |
U. C. 35.. .|| Double hull. Hamburg., ! (5) 19 ({b) }Z 5 -fi(i! 1‘"‘23-1)1'
| e) 13 ol & e O
U. 0. 84, .. J "3 | 2 bow'r (9.,
| [ : ﬁtern_ 4 (19 )7://
| e I A
| Mineg

* Approximgte only,

Electric motors.

i Calculated on normal fuel stowage; can he ¢

e
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IED
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SUBMARINES. ¥
! Part III.
Radius of Section 5.
TP, No. of Speed. Action at Fuel and Batteries.
; Economical Sub
Surface. | Pro- Surface. Speed. Fuel Iéo]. of Periecopes. Remarks. u =
ells.
Sub- | pellers. |Submerged.| Surface. Stowage. B
merged. Type.
Submerged.
Miles. Knots.
600% 2 12. 0% 6,000 Heavy oil, | 124 cells | 2, passing
40 tons through
230% 7.0% — (normal connjng
stowage). tower,
600* 2 12. 0% 6,000 Heavy oil, | 124 cells | 2, passing
40 tons* through
230% 740% = (normal conning
stowage). tower,
See p. 37 and Plate 90, y
In endurance and radius of action
closely approach the regular
ocean-going type of submarine
(“0."" boats).
600% 2 12. 0* 6,000 Heavy oil, | 124 cells | 2, passing
e | 40 tons through
230 7.0% 1 == (normal conning
I stowage). tower. |
1
| |
[ |
| |
[ |
| I
il - 12.0 | 6,0001 Heavy oil, | 124 cells | 2, passing |
T3 | ===  d)tong | through |
0 i 7.0 ! = (normal | conning |
1 j stowage). | tower. |
| ] ; |

onsiderably increased by using ballast tanks for extra fuel,
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Dimen- p?é;'
D op | Comple | eiome,  Bce
: ate of ment, 2l d
Official Type. Where (@ Length, e Motive Power.
first Com- g y
No. Hull. Built. .5 ) o= | Officers. Bre(:fgth face. Armament, Station.
missioning.| (b e
; Ngezl. D (c}h - Submerged.
ra
ught. El %ﬂ
L SRl g
U.C.33... Ft. Ins. | Tons
T.C.31...
T.C. 30...
T.C.29...
Minelaying Vulean 91
U.C.28... Works 8 (ag 41 (@162 8| 395|195 .. ind
Double hull Hambus (&) 19 () 17 1 pr.; Two 6-cylinder
U.C.27 A SEeiE @ 1 s Eakrs 4oycle Dictel

SRR 1 B&W TS- (19-7”);” engines.

U.C.26. .. Birere b (10.7); :
SOI"EEdoes; Electric motors.

T.C.25... LI
U.C.24. ..
U.C.23...
U. G222 -
U.C.21...

Minelayi :
U.C.20... W V?also%%luiﬂ, e Eg) = g“;m 2 4304 1

Double hull | Hamburg, ) 19 | (b 177080 | s 1:22"1’1‘-; Two 6-cylinder
U.C.18... (€) 12 2% gyox 2b§:§"1' i 4-cycle ~Diesel
U.C. 17 1 stern F;('Il‘g'{g);ﬂ engines.

O 4t")I'Iledo.ea'-( T Electric motors
U.C.186... mines, ' o
U.C.15...))

U.C.14. ..
11 Wi
Lo o[ 3 ]?ﬂlr?e E‘i‘éﬁifd' e Eg; i 2; 10 3| j49 | 4
v.c. 11 N B0 4| DN 4prorim; | one 4 cylinder
M Single 7| 202 nes, 4-cycle Diesel
hull engine.
1 Siemens-Schuck-
2o 0, ert motor; 2
1905 (ol lrat AT armatures 11
‘tandem.
U.C.6.....
¢ Small Vul
U004 Mine- Works, L Eg} 2 Eg; W61 397 |4
13 5ol 1NN R Hambezg. (c) 13 % i 1531?5ém1 m.; One 6-cylinder
Single 194 A 4-cycle " Diesel
10/ 085 DT J hull. engine.
ryia e A L]
Electric motor;
2 armatures
e fitted in tan-
dem.

* Approximate only,

o

SUBMARINES. 19
Part III.
Radius of o Secﬁon 93
=P} Action at atteries. e
H.P No. of Speed. Economical Fuel and Sub-
Surface. | pro | gsurface. Speed. Fuel %’gﬂ;f Periscopes. Remarks. marines.
mﬁ;lgl:a-d pellers. | Submerged. P Stowage. Type.
i Submerged.
Knots. Miles.
500 2 11. 5 6,000 Heavy oil, 124 cells 2, passing
40 tons through
230 7.0 — (normal conning
stowage). tower.
See p. 37 and Plate 90, Represent
a very great improvement on the
series U.C. 1-15, and in endurance
and radius of action closely ap-
proach the regular ocean-going
type of submarine (“U.” boats).
600* 2 12. 5% 6, 0009 Heavy oil, | 124 cells | 2, passing
40 tons* through
230% 7.0% — (normal conning
stowage). tower.
1Y
20 1 7.5% 1,800 Heavy oil, 112 One, passing | See p. 41 and Plates 86, 91, and 92.
2.8 tons. Tudor through
155 5 45 lead conning
cells. tower.
80 1 7.5% 1,500 Heavy oil, 220 One, passing | See p. 41 and Plates 86, 93, and 94.
2.3 tons. Tudor through
155 5 45 lead conning
cells. tower.

1With motors, for a short period; but only about 5.7 knots with Diesel engine.

~~ "PDECLASSIFIED
Authority b=~ 'Oi‘SDl
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GENERAL NOTES ON GERMAN SUBMARINES.

I. OCEAN-GOING TYPE (“uU” BOATS).

(For general arrangements, see Plates 80 and 87 2)

General Remarks.

These vessels are all built with two hulls—a partial outer ich is oj
shape somewhat like that of a torpedo boat, and Em inner, cylillllgllgicglhll)crheslssu%wﬁn1{&
Damage to the outer hull alone will not appreciably impair the diving gy 1'1?‘ b
the submarine, and certainly will not disable her. Should the fue] tan%(sq ahl. IES of
situated between the inner and outer hull, be penetrated, oil will, of cou;’rW ich are
on the surface. In addition, an arrangement is fitted for ejec%in oil Ty APReal
accident to mark the position of the submarine. German Sme&Tings g In case of
to use this arrangement if it appears advisable, in order to mislead g Ifdll(lftimcted
enemy. Qll seen on the surface must, therefore, never be accepted as 'de ay an
a submarine having been sunk, or even damaged. S evidence of

Cruising Endurance.

Until recently the usual duration of a long cruise was about four 2
tendency now (March 1917) is to reduce the length of cruises, probggiyxﬁfksi (et he
more rapid expenditure of torpedoes, which is due to the increased arming 0?“;32;%13&01

than

vessels.

Endurance Submerged.

Cases are reported of German submarines spending 28 and 36 }
It is stated that the crew experienced no serious discomfort after 21é) llllrosusrl;bmergeci‘

Colour.
A light French grey, similar to that of larger German vessels. ;
adopted. ~As variations, and by way of disguise, black and whitee CS},lelSJ‘lae‘a rllly always
used, and occasionally waves are painted on the grey. quers have been
The deck is often painted dark grey or black, and :
e i nd the conning tower dark
The periscope is sometimes painted green or in waved lineg of whi
A bow wave is occasionally painted on, to give a false i o e and Erey.
speed. Hipression of very high

Outer Hull.

The form of the outer hull is chosen solely with recar A
and speed on surface. The space between the }irnner andgiigeiohi??"gomg qualitieg
water ballast and oil fuel, in tanks of various size. When the bo Stl.s' Occupied by
valves at the bottom of these tanks are opened and thyg equilibriua 18 submerged,
between the pressure inside and outside the tanks. This enableg thm 1S maintained
constructed of comparatively light plating. On the other hand the outer hull to he
plies a great factor of safety against collision or gunfire particul ]e outer hull Sup-
cushion of Wateﬁ' cl)lr oil be}t-ween the two hulls. 4 ALy 1n view of the

The outer hull must be regarded essentially as a rec ’
oil fuel. If it is holed this will merely entail, 3zit most ?Lplt(i%leofm.water ballast ang
pressure hull also is penetrated. : ' oil fuel, unlegg the

A strong plate keel is fitted, usually filled with lead pigs
detachable, forming safety weights (about 12 tons in modex:ri submar:

Three projections, like portions of a bilge keel, about, five fe l}; Mmarines),
on either side of the boat, one forward, one amidships, anq one ef inlen
of the weight when lying on the bottom. art.
Pressure Hull,

Is of circular section, cylindrical in form amidgh; g
extremities, and with blunt ends. It contains all the m;(}:l}iﬁfértflpermg towards the
for crew. In modern submarines it is tested for a depth of lg 79}Iégtaccommodation

Parts of the keel are

. SUBMARINES. 21
Bulkheads.

Part HI.

The majority of the bulkheads fitted inside the pressure hull are curved both Sectﬂ);n' 5.

horizontally and vertically, and these are subjected to the same test as the pressure
hull. They are known as ‘““pressure bulkheads.”
The other bulkheads, which are straight, are watertight or gastight only.
Manholes about four feet in diameter, with the lower edge about 18 inches above

the deck, are fitted in all bulkheads.

Ballast Tanks.

Are situated between the inner and outer hulls, on either side and at the ends of
the vessel. To extend the radius of action of the submarine, ol may be carried in
some of the ballast tanks. The more oil carried, the less will be the normal reserve
of buoyancy. But in case of accident the oil can, of course, be blown out in the same

way as the water.

Fuel Tanks.

A number of the broadside tanks between the inner and outer hulls are appro-
priated for oil fuel, and as the fuel is withdrawn for use from the upper part of the
tanks, it is automatically replaced by sea water coming under pressure from the main
engine cooling system through non-return valves in the bottom of the tanks. Arrange-
ments are made so that only about nine-tenths of the fuel can be withdrawn, so

as to prevent water finding its way to the engmes.

Compensating Tanks.

Are fitted inside pressure hull below control room for compensating for the
weight of stores consumed, sea water being admitted as necessary. The fuel
expended being automatically replaced in the fuel tanks by sea water, compensation
in this case is only necessary for the difference in .spem‘ﬁc gravity. The compensat-
ing tanks are also used to compensate for variations in the specific gravity of the

sea water.

Torpedo Compensating Tanks.
Fitted below torpedo rooms inside pressure hull, and serve to compensate for
torpedoes fired, and also to flood the torpedo tubes before opening the sea-caps, so

that diving trim shall not be disturbed.

Lubricating Oil Tanks. ‘o
Are generally fitted on either side of the engine room, inside the pressure hull.

Trimming Tanks. i
Are situated near the extreme ends of the vessel, usually inside the pressure hull.
Can be filled with oil instead of water, if desired.

Deck and Superstructure.

In all submarines up to U. 39 inclusive, in U. 5§1-60, and U. 66-70, the upper
deck is formed by (1) a superstructure over the pressure hull, about one-third the
width of the vessel, merging into the outer hull forward and extending to the rudc}l{er
post aft; (2) a deck at a lower level on either side, formed by the tops of the tanks.

A noticeable feature in all these submarines is the marked sheer of the bow.

The superstructure is open to the sea through a number of small holes at the
level of the deck on either side, and contains fuel and air supply connections, engine
muffler boxes, sounding machine, and various safety arrangements, such as telephone
and light buoy, lifting shackles and diver’s connections. In some submarines a small
collapsible boat is carried in fore part of superstructure. In the earlier submarines
fitted with 22-pr. guns the guns housed in the superstructure.

In recent submarines the top of the superstructure 1s 4 to 5 feet above the water-
line. Circular manholes are fitted to the tops of the tanks. ‘

In U. 48-50, U. 61-65, and U. 81-90, the superstructure 1s rounded over to
meet the outer hull, and the tops of the tanks are not visible.

In submarines of this type the bow also is slightly rounded. |

\ The space on either side above the tanks is free-flooding, and the middle portion
of the superstructure is utilised as deseribed above.

P
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Conning Tower.

Is fitted nearly midway between bow and stern. In all the later submarines it is
armoured, being constructed, according to report, of about 8-inch nickel steel. Itis
pressure-proof and can be shut off from the pressure hull by a watertight hatch. The
top, which is dome-shaped, is unarmoured. A light bridge is built over it, with surface
steering position. The conning tower contains depth gauge, clinometer, engine tele-
graphs, torpedo firing pistols, gyro receiver, and steering wheel. Communication
from conning tower is by voice-pipe.

In recent submarines the bridge is about 8—10 feet above water level. A small
chart table, covered with celluloid, is usually fitted on the bridge.

The modern conning tower is roughly oval in section, but somewhat pointed
forward, the length, fore and aft, being about 18 feet, and the maximum breadth
about 7 feet (se¢c U. 66—70, Plate 80). In older submarines the conning tower is
circular in section.

The external appearance of the conning tower, surrounded as it is by the
fairwater, varies greatly in different classes. Types of conning towers are shown on
Plates 81 and 83.

Four or six circular sidelights, provided with hinged dead lights, are usually
fitted in the sides of the conning tower. Embrasures are cut in the fairwater to allow
for looking nearly ahead or astern through the sidelights. Port and starboard lights
are fitted on the conning tower.

Periscopes.

Two periscopes passing through the conning tower are always fitted. In
most cases they can both be used either from the conning tower or from the control
room below it.

In U. 66—70 class an additional or “emergency’ periscope is fitted, passing
through the foremost part of the fairwater. It is used from the control room, and is
intended to be available in the event of the conning tower being holed and the other
two periscopes being put out of action.

In this class the principal periscope (the after one) together with the platform on
which the observer stands, ascends and descends inside a shaft passing through the
control room. 191

A small motor is fitted for raising each periscope, and alternative hand-gear ig
provided. When in the housed position, the periscopes drop into circular wells in the
tanks under the control room. The periscopes are revolved by hand. One of thery
is usually fitted with an all-round prism, to enable the horizon to be searched quickly
by revolving the inner periscope tube, the outer tube with the eyepiece remainin
stationary; it can also be used in the ordinary. way, the outer tube being revolved
and the observer moving round with it. ,

One at least of the periscopes is bifocal, and also, by the movement of g Jeyver can
be used to search the sky for aircraft, instead of searching the horizon. ’

One or other of two range-finding devices is fitted to the modern periscopes;
these devices can only give very rough results, but are no doubt nevertheless of
considerable assistance for torpedo work. The two arrangements are quite different
in detail, but in each case a masthead or other known height is used, being compared
with a vertical scale, or brought between two cross wires, in the field of S o

The usual field of view is 40°—45°. .

The periscope tubes are of nickel steel, the upper tube being usually about
4 feet long, and of from 2.5 to 3 inches external diameter, the lower tube varying
from 12 to 25 feet in length, with an external diameter of about 5.9 inches ying

When the submarine is proceeding submerged, using her periscope, 2—3 feet of
the periscope tube is usually shown above the surface. : g

The periscopes are believed all to be manufactured by Goerz or

A flashing lamp is usually fitted on one of the periscopes for sign

Armament.
Guns.— !

All recent large German submarines, except U. 71-80 (see p. 29), are fitted with
either one 4.1-inch or two 22-pr. guns. The 4.1-inch gun is mounteq beforewtlh
conning tower. Where two 22-pr. guns are carried, one is before, and one abaft the
conning tower. In addition a machine gun is carried and can be mounted 01{ thg
conning tower.

7eiss.
alling purposes.

SUBMARINES. 23

Most of the boats which at present (March 1917) carry two 22-pr. guns wiil be
re-armed with one 4.1-inch, as guns become available.

In all modern boats the gun or guns (except machine gun) always remain in
position when the submarine submerges. Each gun is mounted on a slightly raised
platform which is extended beyond the superstructure on either side and fitfed with
hand rails. A special form of watertight tampion, like a ginger-beer bottle stopper,
1s fitted.

Some of the earlier hoats carry only one 22-pr. and a machine gun. The 22-pr.
is mounted forward. i

The 4.1-inch gun carried, which is fitted with telescopic sichts, has an effective
range of over 13,000 yards. The 22-pr. gun has an effective range of 8,500 vards.

The 4.1-inch is a long gun, semi-automatic. Some of the 22-prs. are of the same
type, others are of older pattern.

Percussion firing only is used.

Ammunition Supply.—

As much as 750 rounds of 22-pr. ammunition was carried in U. 66—70 class, and
consequently at least 400 rounds of 4.1-inch ammunition will probably be carried in
new boats. J

In the above-mentioned class, the ammunition is stowed in two magazines, under
the fore torpedo room and after torpedo room respectively, and also in four waterticht
lockers in the superstructure. ) 2

The position of the magazines varies in different classes. In some cases a locker
for ready supply of ammunition is fitted in fore end of fairwater.

The ammunition is got up by whip (or passed up by hand) through the ordinary
hatchways, or, in bad weather, through the conning tower. In some hoats the
ammunition is transported from the conning tower to the gun by means of a traveller
running on the jumping wires. i

Torpedo Tubes and Torpedoes.—

The most recent submarines are fitted with either four or two bow and two stern
torpedo tubes.

The class U. 71-80 have deck tubes (see p. 29).

The class U. 66-70 have four bow tubes, but only one stern tube.

Submarines from U, 3 to U. 39, and the class U. 51-62, are believed all to have
two bow tubes and two stern tubes only.

The class U. 43-40 have four bow and two stern tubes.

No broadside tubes, so far as is known, are fitted in any German submarine.

Up to and including U. 20, 17.7-inch torpedoes are carried; from U. 21 onwards,
19.7-inch. It is possible that the most recent submarines carry 20.9-inch torpedoes.

The tubes are fired electrically by air impulse. The firing valves can be worked
by hand if necessary.

The number of torpedoes carried in modern boats varies from eight to twelve.

The steel 19.7-inch torpedoes usually carried are of the dry heater type and are
fitted with gyroscopes capable of being angled in 15 steps up to 90°. They have a
range of 6,800 yards at a speed of about 30 knots. The charge is about 320 lbs.,
probably of T.N.T.

A proportion of short hronze torpedoes is frequently carried, for use against
merchant vessels.

Torpedo net cutters of an explosive type are used.
Mines.—

Are carried only, so far as is known, by submarines of the class U. 71-80 (see
P- 29), and by the smaller type of submarine known as the “C” type (see p. 37).
Bombs.—

s L - i
"LTWOI types of bombs are carried, one being the well-known explosive charge
gops antly used to sink vessels which have heen ahandoned by their crews, the other
o . e . . 3
emng an incendiary bomb which bursts into flames on being thrown on board a vessel
from “]i boat or from the submarine herself.
7 '1]}? ?}‘I)I[OSI}’§ .Charge_as are cylindrical in shape, about 5 inches in diameter and
inchies m length: the fuse, which is about 6 feet long, is supposed to burn for
5 minutes, but in practice burns for 10.

rm = -
T'he incendiary bombs are of a similar shape but somewhat larger.
106292—17——4
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Wireless Telegraphy.

y 1_Usuiz}tlly1 two trga-s&s ali‘e %tted to carry the main aerial; th
and lie aft along the deck when not required. In th g "
raised and lowered by wire purchases Eflrom inside th: 1?31?;.8 r'?[‘(fél %g?its t'}'l eiv Calilig
consists of two parts of bare stranded phosphor-bronze wire. Porcel o USUELH? |
are fitted. The jumping wires are used as an auxiliary aerial'when th Ty ];nsu!_a, bors
t;lmr;%id 1'@&(1% for dtwli}g and when the masts cannot be raised Tlfesigxsgiglréiéz
are either in the control room or e i : : . :
Sl | or just before it. In all recent hoats  silent cabinet
Wireless communiecation is practically impossible i
masts cannot be got up for fear of their going r?ver tﬁ: ;iré]ehzanvd th i
over the boat short-circuiting the jumping wires. The wireless set e seas hreaking
the Telefunken type and is similar to, if not identical with, the g} l}sl{ally fitted is of
to larger vessels. The usual transmitting range is 50 to 100 1Qit—1ange set fitted
range larger. The latest submarines, however, have an impy miles, the receiving
species of valve amplifier, called a “sound-magnifier isp Ov.‘ed wireless set. A
marines usually transmit on a wave-length of 1,312 feet carmied. German sub-
wave-length. t ¢t and receive on a longer

Air Service.

A number of steel bottles containing com reséed ir :
to enabl}a balla_st and othel: tanks to be blowg mpidlf;u a’fnh%h pressure are carried
are carried, }?elng stowed in pairs in the superstructu-re Th' 66-70 20 air-bottles
about 12 cubic feet. : € Capacity of each is

Two air bottles are fitted to the engines for blast ang startin

Ventilation.

(a) When submerged.—

A great deal of attention is paid to air purificsti a1
view of the large complements carried by German leon’ fuch
absorb the CO. by passing the air by means of ventilatipe f
containing f}’qgments of caustic alkali. SyAlls ’ﬁhrough & purifier

In addition, cylinders of oxygen are carried in order to r
oxygen in the air. O renew the supply of

In U. 66-70 four such cylinders are carried, the capacit
54 cubic feet. ) y of each being ahout

Apparatus for testing the condition of the air is carpieq

(b) On surface.—

A ventilation tube immediately before the conning
the inner hull. The main engines take air from the ena
of the air is ensured.

ey are hinged at the heel

y weather, as the

£ Purposes.

IS very nec i
S essary in
bmarines, The system iz to

tower communic

€ engine room and t ates with

hus 1’8]_’18\‘.—&1
Safety and Salvage Arrangements.

Are of a most detailed nature, and include light and te]
shackles and diver’s connections on pressure hull, detac} elephone hygy liftine
. S ; Wy g

Electric torches are provided. Y masks and Jackets &y
The life-buoys carried are of horse-shoe shape, usual] 4 g
conspicuous. Y Painted req and v
ery
Accommodation. :
Owing to the large complements carried, the accomm ;
marines is extremely cramped. As a rule, there is only odation iy German syl
T sub-

members ol the crew (petty officers excepted). Th Y one bunk het

hours on and six hours off. ) € crew work i t
There are two water-closets, one or both of which ¢
Steam heaters are fitted and are provided with g £

D be useq when g

on upper deck for use in harbour. The engine exha,uslgp-ly and exhaygt 0(131111) b
ing, and in some cases electric radiators are fitted. Ap elin?ts €S are algq used f1 lecﬁmns
1 (] QOOki Oor heat-

ng stove i
' 18 fitted.
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Main Engines.
The earlier submarines, up to U. 18, have 2-cycle, 6-cylinder, Korting paraffin

engines.
¥ In all submarines from U. 19 to U. 20, 6-cylinder Diesel engines are fitted. Both

the 2-cycle and 4-cycle type are in use; the following is believed to be their
distribution:—

4-cycle. 2-cycle.
U. 19-23. U. 24-40.
U. 41-50. U. 61-170.
U. 51-60.
U. 71-80.

Thus of 62 boats, 35 have 4-cycle and 27 have 2-cycle engines. o

Air injection is used in all cases. In all boats up to U. 80, ‘}f‘ater—coohng el
for the pistons of the 9-cycle engines, and oil-cooling for the pistons of the 4-cycle
engines. In the 4-cycle boats of U. 81-90 class, water-cooling, however, is being
fitted experimentally for the pistons. ! ; P

Both the 4-cycle and 2-cycle engines are reversible, but apparently, in practice, in
the 2-cycle boats manceuvring is usually effected with the main motors, whereas in
the 4-cycle type the main engines are always used for manceuvring.

The 2-cycle boats are generally the faster. 1 :

U. 70 and U. 50 may serve as examples of the two types. The revolutions

in these boats are approximately as follows :—

U. 70 U. 50
(2-cycle). (4-cycle).

Utmost speed —————————————————————————— 350 450
Hullispeed = o = o sl s Snrs S TR T it ‘300 850
Three-quarter speed— - - - ——--———-———----- 2ol 0
Half-speed -~~~ ro-o==o=——m-oomnooos 2 S0
S e T e e S s s A ' 30
PeadisloWEe S _Sos - BEu et s ST RO 20

er and Speed.
Horse Pow P Corresponding H. P.

(two engines).

—

Utmost Speed.

U. 70 17.5 knots 2,600

U. 7 S 15.5 knots 2!000

Cruising Speed.
U. 70 is reported to make her p

.5 knots. SIS N
12: 1(\]1_1050 when on passage apparently also proceeds at about 250 rev

giving, in her case, & speed of 8.5 knots.

Main Motors.
i . Tlektrizitatsgesellschaft (A. E. G.). No
' t1v supplied by the Allgemeine Elektrizl | _No
essen%ilzﬁ I?I?zsméesiﬁ%he ty}ée has been made froin af{l. c{f;e??}:étgzrgéxz (fi;inslgtllgigs
board has been much simplified and improved. 1n iz n;ain el

ted in t 1 on the same shaft as, and abaft, ti : Y :
ﬁttec}l’ﬁ; thaolflc(l{\axl'lillo' are approximately the number of revolutions made by the main
g )

assages at 250 revolutions, giving a speed of

olutions,

motors of U. 70 and U. 60:— 0. 70, 0. 50.
350
UtInost Speed . oozt e e ansmmmgal - 300 i
L) 300
Fulllspeedie L2 __o. - les s csnmaaie fae 540
Three-quarter speed ___ - ————-----="77""" ¥ 5
e g 1) 180
Half-speed fo oo o ooonasssaneeT
L g (010) 120
Slow speedu s cee e o b ean oS -
B i IR TR s 85 90
"""""""""""""" _. 20 20

Slowest possible. - _ccooocnas=m=s ;
When on the surface the motors are available as generators for charging the
battery, being run off the main engines.
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Clutches are fitted between the engi
‘ gines and motors and :
propellers. - The clutch between the engines and motors, knogitgseiﬁet%e m01'101s e
1s worked by compressed air, with alternative hand gear. R g,

Fuel.

As mentioned abov i i

4 e, the earlier submarines us

§ 5L g ! ¥ 1¢ ed paraffin. Fr

onwards all German submarines used, if possible, heavy oilpof a Specigéogaxzi{u. I,Etf
STavity o

about 0.9. They are, however, not dependent on this. |
= . = B . tl 7 . =
N t%?l Vls-?ofus’l and which has a flash }il)Joth over IOSAS,F‘EE;D Magai Y ot whichiag
e oil fuel usually employed is a first disti :
oL y employed is a first distillate of tay oil, and is of a brownish
In U. 70, with engines developing 2,600 h
. 2 ) . p. at full P :
of oil at 12 knots is about 60 gall » hour: Fenats it w.Lower, the consumption
Aobpeaa gallons an hour: at 8 knots it would he about 20 gal,ll ons
On long cruises, oil is carried as a matter ine i
g L ; ‘ of routine in ty . .
E}?.ilslasﬁr‘;aglks ’t ]:1111 mlost mod;rg submarines four ballast rtlar?l;(s); (;11'31 g;%ﬁj;gztwg f? A
se, the oil, as used, bei 1 e EUiior
e ) » being replaced by salt water, as in the case of the fuel
The amount thus carried has been includ
: a : ! ) ed under “ Fuel Stow
for in the “ Radius of Action” given in the tabulated def;illzl gsowag; " and allowed
. The figures given in the “ Radius of Action” column represer?%) 0 ci_ 4
with both engines. They can be exceeded by using one engine only rdin

Accumulators.

All boats appear to carry a b ; 1vi
| £ arry a battery of 220 cells, divided i
}gatterles or quarter batteries. They are placed in tanks belovsliﬁg 11('3
Ot-]i‘l before and abaft the control room. Airtight flooring with tra e d
ﬁve{the tanks. Very elaborate_ventﬂation arrangements are fitted ES = lt'ls fitted
Ydl%ien Ilnrgduced \}fhen charging the accumulators. 0.8etrid of the
e plates are of the grid type filled with the u .
i '}‘?1 Pg.smve plates in each celﬁ. SUal pastes; about 15 gcs
e dimensions of the cells are various, bei i
Bl , being modified as necessary to suit the
The life of the accumulators depend i
y | } @ pends mainly on the n = ;
fslirg_m% 18 1carrugd ouE. IfIfhxt caan be avoided, the batterjlfegisu 1i§$§1 Wlltl‘}h Yiltich
remain for long in a half-charged condition, as i i alowed:i
deteriorate. E e U Plates I'apidl;
The battery can be charged in case of necessity fro
y ¢ m ¢
a dynamo, as well as from a shore-charging stat}iron. A0St any vesscl fitted with
Complete charging of the battery takes from 18 to 20 hours, b
charging up carried out at sea wiil rarely extend beyond six hours u;i the ordingry
not obliged to complete charging before she submerges; if chareine ; submarine jg
this will merely mean a proportionate reduction of her d.glng 18 Incomplete
submerged. adius of action whep
The voltage in all boats is 220.

Propellers.

Two 3- e fit S, )
: f%t.WO bladed propellers are fitted to all boats; diameter in U. 66—

Auziliary Machinery.
Practically all electrical. Includes H.P. and L. P,

wireless alternators, capstan, periscope, steerin
caps ] and
fuel pumps, and lubricating oil pumps.’ a fa

ary cruising

ally into half
Ving quarters

ative

70 class ahoyt,

alr compress ors,

0 motors, hallag g¥ro and

© pumps,

The main ballast pump is designed for use u
‘ P to a depth
Exhaust Funnels. Pth of 33 fathoms,

All submarines up to U. 18 were originally f
gl gineg i1 : 4
funnels aft. These have been replaced in ;nostyca,sesegywslrtl?alfon?mcuous exhaust
€r Tunnels get g¢
m these hoats may %lé

angle of about 30° to the deck, pointing aft. The
visible at a considerable distzajnce. i exhaust fro

)
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Upright funnels are, however, sometimes used as a means of disguise” or
concealment, dense smoke being then purposely emitted. Eal ik i

All modern submarines exhaust through a pipe at the stern just above the water
line, and their exhaust is almost invisible.

Submersion.

The compensating and trimming tanks are always kept adjusted so that to
submerge only the external ballast tanks have to be filled. At the same time the
main motors are started ahead to force the boat under by means of the hydroplanes.

Emersion.
The main ballast tanks are blown partially empty by means of compressed air
from the air storage bottles. When connection with the atmosphere has been

established, the ballast tanks are completely emptied either by the pumps or by

compressed air.

When a submarine dives quickly a cloud of steam and black smoke may be

observed, which is apt to convey a false impression that the submarine has been hit.

The black smoke is caused by fuel oil being discharged unconsumed into the
exhaust pipe, the heat in which, combined with the absence of air, causes partial
combustion. The white portion of the cloud is steam, due to the hot exhaust pipe

coming into contact with the sea-water. . - _ :
In addition, the venting of the tanks during submerging might possibly be
mistaken for the fall of a shell.

Depth when Submerged.
Laree submarines cruise at a depth of from 8 to 10 fathoms, but in heavy weather
o

they go deeper; they make their attacks at a depth of from 3 to 4 fathoms, reckoning
i1 each case to top of superstructure.

lie on the bottom in depths up to 27 fathoms.
g‘slzseg; are known of German submarines having dived to a depth of 50 fathoms

without injury.

Diving Capabilities. | |

In areas in which patrql craf_t are frequently met w1th‘, German submarines
usually proceed with one oil engine and the opposite main motor runm.n.gﬁf‘or
propulsion. They are thus ready for instant d1v{1£ng, and 1t 1s”not 1ileces}sl:n‘} rst
to start the motors, as descnbed' abox'-'e undfar _Submersmn. The other main
motor, on the same shait as the oil engine which 1s

in use, is run as a dynamo for
charging the battery. In this manner the electricity expended is constantly replaced.
Submarines can therefore

proceed like this for an indefinite period. -

As a further precaution some submarines proceed with the niaqorgy of1 tl}cilr
ballast tanks already flooded, so that the superstructure is awash and only the
conning tower is visible.

Under such conditions
3 fathoms (reckoned to top of superstructure).

Prize Crews.

Submarines making extended cruises hav
or two officers and from four to seven men, add
and men are used to man captured vessels, which are then employe
housing crews of ships sunk.

a submarine can submerge within a minute to a depth of

e recently carried a prize crew of one

itional to complement. These officers
d as decoys or for

U. 71—80.

General Remarks.
These large mine-laying submarines form a class apart; their main char
will, therefore, be briefly described, as far as information is available.

Endurance.

The usual duration of cruises is three to four weeks, but, owing to the low speed
of these l')oa.ts (9 knots), their radius of action is small compared with that of other
ocean-going boats.

Deck and Superstructure.

These submarines have a good deal of freeboard.

The superstructure is rounded off on either side to meet the hull, so that the top
of the tanks is not visible, except just in rear of the torpedo tubes, x;'here the super-
structure narrows up to leave room for loading the tubes. ;

The bow also is rounded.

acteristics
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Periscopes.

Two are fitted, the foremost one being used only from control room, the after one
from either control room or conning tower.

Armament,

Guns and Ammunition Supply.
One 4.1-inch or 22-pr. gun, meunted about 25 feet before conning tower.
One machine gun.

Torpedo Tubes and Torpedoes.

Three deck torpedo tubes, two right forward and one right aft, the after one
being on one side of the boat (it is uncertain which). They are built into the hull
only the breech and mouth being visible. They are loaded from on deck, but fired
from conning tower. The safety pins of the pistols are usually removed on leaving
harbour, so that there is no need to touch the torpedoes again.

Three 19.7-inch torpedoes are carried, stowed in the tubes.

Manes.

Thirty-four Type IV. mines are carried, stowed in a mine room right aft. The
mines stow on their sides on three tiers of rails fitted on either side of the hoat.

They are ejected by compressed air through two horizontal tubes, one on either
side in the extreme stern, level with the lowest tier of rails. The mines in the upper
tiers are transported down to the level of the tube by a small lift of some king
probably worked electrically. The mines stow with the sinker aft, so that the latter
enters the tube first.

Internal Arrangements.

The pressure hull is subdivided as fellows:—

(1) Bow compartment, containing the men’s living quarters right forward, and
abaft these, separated by a curtain, the petty officers’ mess. An ,ordi—
nary watertight bulkhead separates this from

(2) The warrant officers’ mess, a small compartment separated by a pressure-
proof bulkhead from

(8) The officers’ quarters, separated by another pressure-proof bulkhead from

(4) The control room, which again is separated by a pressure-proof bulkhesq
from

(5) The engine room, separated by an ordinary watertight bulkhead from

(6) The motor room, abaft which, separated by another watertight bulkhead. ig

(7) The mine room. :

Watertight doors or manholes are fitted in all bulkheads.

Accommodation.

There are not enough bunks for the full complement, and a certain number of
hammocks are provided.

Hatches.

Thelje are three access hatches, one on top of com_ling tower, one just before the
gun, leading to warrant officers’ mess, and one aft, leading to motor room. Apaft this
there is a specially large hatch used for the passage of mines only.

Compasses.

A magnetic diving compass is fitted on fore end of fairwater, and the cOrTe-
sponding compass below it in the control room.

In addition there is a gyro installation, consisting of a master compass in moto
room and repeaters in control room and conniug tower. Y

Anchor Gear.
A stockless anchor is carried in a hawse pipe forward,
Sounding Gear.

A hydro-pneumatic sounding machine, worked electrica]]

room. Y, 18 fitted in contro]

Wireless Telegraphy.
A silent cabinet is fitted on starboard side of engine room.,
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II.—COASTAL TYPE (“B.” BOATS).
U.B. 18-47.

(See Plates 88 and 89.)
General Remarks.

These submarines form practically one class, though there are a few small
differences between U.B. 18-29 and U.B. 30-47.

Submarines of this type are constructed in sections, so as to be transportable
by rail or otherwise. They have only a single hull, but light external tanks are
fitted. They are much more vulnerable to gunfire than the ocean-going type, the
conning tower, as stated below, being a particularly vulnerable point. A striking
feature, which at once distinguishes them from the ocean-going type, is the bluff,
rounded bow and very low stern—the latter nearly submerged when in surface trim.

Colour.

A light Irench grey, as in the case of ocean-going submarines. Waves painted
on the hull and superstructure, and even on the bridge screen, are a favourite device.
The deck is often painted dark grey or black.

Endurance.
The usual length of cruises is from two to four weeks.

General Construction.

These submarines are 119 feet long overall and 14 feet 8 inches broad over
rubbers. The pressure hull is about 88 feet long with a maximum breadth of 12 feet.
The sections of the pressure hull are circles. The length and breadth bevond the
pressure hull are obtained by building light steel casings at the ends to‘give the
submarine ship-shaped extremities, and by fitting external saddle tanks, which carry
water ballast amidships and oil fuel towards the ends. These casings and tanks
are about % inch thick.

The pressure hull plating is % inch thick, worked flush on the frames with
external edge strips. The frames are 31 inches apart and of angle-bulb section
6 inches deep.

The pressure hull is built in 5 sections connected together by external strips
running round the boat and double riveted on each side of the joint. The middle
section, about 29 feet long, is a cylinder. The other four sections are roughly
frustrums of cones. The lines of the pressure hull are therefore all straight and
the ends are blunt. The few internal tanks are placed so that they do not cross the
junctions of the pressure hull. This permits all the sections to be built complete
with their tanks, and the latter to be tested in the sections. The whole is then ready
for transport, if necessary, by rail and for re-erection on arrival at its destination.
This re-erection can easily be carried out in a fortnight, the various internal fittings
being then quickly installed.

The superstructure, saddle tanks, external casings and keel are put on after the
sections of the hull have been connected up.

Keel.

.. The ballast keel runs nearly the whole length of the pressure hull. It is 4 feet
wide and 12 inches deep, formed of strong transverse girders and bottom with thin
casing at the sides. Lead pigs are stowed along the keel.

The centre part of the keel forms a detachable safety weight.

External Tanks,

. There are four broadside ballast tanks, two on either side of the submarine,
amidships. The extremities, beyond the pressure hull, are free flooding. The
broadside fuel tanks, four in number, are situated one before and one abaft the
ballast tanks on either side; capacity 17 tons.

Internal Tanks.

 The trimming tanks are situated at the extreme ends of the pressure hull. TIn
addition, there are six main internal tanks, three on each side of the middle line.
The two atter tanks, which are under engine room, stow 5 tons of oil fuel. The other
four, under the control room and fore end of engine room, are ballast and com-
pensating tanks holding 14 tons in all. &
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Deck and Superstructure.

The superstructure stands about 3% feet above the

21?1 thle sea thrt?ugh numerous small holes on either side. It contains fuel and air

Sa&l;yy ;3};1322 ggésaguzgtg:sée?gggi én;lﬂglef_ blot?}c;s, sounding machine, and various
. b 7 . ol 1 1 . . = 2 5
conecion T i i P an 0Py e ki, o

amidships a fasirlfmlreases e o conning toser, and engine hatch so that
gratin spfmd 3 { ¢ oomy upper deck is obtained. The deck is formed of wooden
gs ¢ eel frames, and is generally portable throughout th .}? S on

Net Cutter. e whole length.

A net cutting device is fitted to a numb
species of saw edge slanting upwards and af
arrangement slanting downwards and aft fr
mn each direction is about 10 feet.

pressure hull and is open

er of boats of thig t i
ype. It consists of a
g Iff(%rﬁl tgle top of the stem, and a similar
€ bottom of the stem. The length
The saw edges are formed by separ

: . | a i
TS Ran dbpi s e Sopar te knives op teeth, about 2 inches wide and

in one case and to the boat's hetey. i t%‘gagihil;e fitted on either side, to the deck

Conning Tower.

Circular and about 41 feet in di
! 5 n diamet :
nected by horizontal flanges. i oy the casting heing | i : o
position at fore end. ges. A light bridge is built ov%r igmv%ritl}? ss:r?aé)j 1stt?ae(lz’(i)rlllg
The conning tower contains a ol , b
depth gauge, clinometer, engine tglsss sauge tube to ghoyw level of water outside,

steering wheel, &c. - Jeegraphs, torpedo fiy; - .

in oceagn-coing tB(;Pe Abfllifc%l}:}ar Watertight h%;tch Eo, ﬁfu)tefcilutng Pistols, gyro receiver,

pressure hull.  There is s larere 18 no hatch shyttine off top of conning tower as

and consequently a single hdlg ? Ophe IINE In presgyre hﬁll t the conning tower from

from diving. n the Conning towep shouldgsﬁﬁliow tOf SOfLumcalon,
ce to prevent the boat

)

are fitted in the sides of the copn;
; A fairwater is fitted roy e
pointed.

' Conning tower,
ndlthe rtlmjeh brovided vith, hinged deadlights,
nino v d} y
g tower ag in ocean—going type, but not so
Periscopes. )

Two are carried, one it i
forward one, used either fmincgnmr‘lg tower, one in faip
and 6 powered. The tube is 9 4?I§Iélﬁng_to“:er or from conater just abaft it. The
and 21 feet, 4 inches in length.' Thee:f%n diametey at tggngrol,l‘oom, is bifocal, 1.5
length. at bott()m, and € control room only, is
Only crude deflection scales are arran
_ A motor is fitted for raising each Peri ged for,

raising wires are wound can be worke i

; The d v
An electric flashing lamp is fitted by hand it neceslsl;?rs N which the periscope-

Armament,.

Guns and Ammunition Supply.—

al80 21 feet 4 inches in

One 22-pr. (8.8-ecm.) gun is £
4 . . 5 n 18 s
beer bottle” tampion is ﬁ?ted. h‘;c]t;‘(é Jiélst before the c¢opm:
structure on fore side of the gun Tfle‘l Smal] ready.y, Elllng tower, A “oinger-
. . T of 0 3¢ I+ LR DT
under the torpedo room forward, anq is . 0 Supply of agazine in the super-
tower. The normal stowage is ahout 190 & (‘)1[» ed up by han«immunition is stowed
One or possibly two machine gung are o s, @ through the conning
the bridge. “AlTled, tyv Posit;
S1 ]_Ons

Torpedo Tubes and Torpedoes.— being provided on

There are tw -inch tor
PO .h?le are two 19.7 11}&; torpedo tuheg one g
are firec elec;‘gru:nlly by aw impulse, hut the firs above 1} :
necessary. The tube is built in three lengtrq 28 Valyeg can I’ ' the bow. They
v 9 he JOW,

A m th% P
pressure hull.  The centre length is 5 sheos > € Tegy > work 13
I ntre length is a shopt ORS, &'al . ]@n_gt]] alnn\oo%]\?d by hand if

a slanls - i
HEX A royy { 1oong inside the
d the torpedo, with

€ other
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guides to keep the torpedo central, and this length passes through the fore end of the
pressure hull. The outer length is carried by the external bow casing. One side of
the stem is cut away as far as the end of the tube itself, the other side being left
presumably to protect the bow caps.

Two firing reservoirs are fitted to each tube, the maximum working pressure
being 500 lbs. per square inch. _

Four torpedoes are carried, two in the tubes and one on either side abaft the
tubes. Their length is 19 feet 8 inches. The head contains a charge of about
320 Ibs. of explosive, apparently T.N.T. They are of the dry heater type and are
fitted with gyroscopes capable of being angled in 15 steps up to 90°.

Torpedo net cutters are carried.

Internal Arrangements.

Four main watertight bulkheads are fitted. Two of these are amidships and
form the ends of the control room, which is immediately under the conning tower.
The other two are near the bow and stern and, together with the ends of the pressure
hull, serve to form the trimming tanks.

Before the control room are living quarters and the torpedo room. Abaft the
control room is the engine and motor room.

Fresh water tanks are in the forward compartment under the torpedoes, and the
hatteries are under the living quarters.

The control room, which is very eramped, contains all the usual mechanism (see
under Ocean-going type, page 24).

Hatches.

Two access hatches are fitted in pressure hull, trunked up to the level of the
superstructure top, one before the gun leading to the torpedo room, one just abaft
the conning tower leading to engine room. In addition a torpedo hatch, set at
about 25° from the horizontal, is fitted immediately before the foremost of these

two hatches.

Compensating Tanks.
Are fitted inside pressure hull as in Ocean-going type (see page 21).

Compasses.

An Anschiitz gyro compass installation is fitted, consisting of a master compass
in after part of machinery compartment, one receiver on bridge and one in control
room. A magnetic compass is fitted on bridge.

Steering and Hydroplane Gear.

The rudder is 32 square feet in area, the after hydroplanes 16 square feet each,
and the forward hydroplanes 15 square feet each. They are all worked by manual
power. There are three steering positions, one on the bridge, one in the control
room, and one right aft by the master compass. The hydroplane pedestals are the
fore end of the control room. KElahorate guards are fitted to the hydroplanes.

Anchor Gear.

One stockless anchor is carried in hawse pipe in superstructure forward stowing
vertically. When let go, it passes through an opening in starboard hydroplane
guard. Wire on drum in superstructure, with indicator inside hull. The motor
for working it is in torpedo room.

Sounding Gear.

. Machine fitted in forward superstructure just before conning tower. The lead is
Pald otit tl_u‘ough_a pipe running vertically down through external main ballast.
The depth is obtained by means of a sensitised tube carried in the lead.

Sound Signalling Apparatus.
For receiving apparatus, see Ocean-going type, page 25.
No sending apparatus is fitted.

Jumping Wires.
As in Ocean-going type (see page 25).
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Wireless Telegraphy.

A small W/T set is fitted in a box about 4 feet by 2 feet |
room. _T.helﬁe ISﬁ no silent cabinet. In the earlier hoat
were originally fitted, raised from inside hyll by screw gear and wir vork
by electric motor or, alternat_ively, by hand. They w§re of steel ltl?];:g Cgflse?;aggolloned
t-apel%ig from 5 inches to 24 inches. k t &

; € jumping wires were used as an auxiliarv aerial wh 'l
trumined readg}r f.(;r diﬁvmug and when the masts Cgllld not be ?‘giggﬁ? SN
_ 1 several, I not all, cases the masts hav 7 . :

Jumping wires are available as an aerial. MR ilERs Temoved and prly T

Air Service.

Four large air bottles are carried outside the

structure. Capacity of each bottle: 13} cubic feet,

Two small bottles are fitted abreast each engj .
All blows are fitted in control room. The intel?r?agll?;rlf{z; ééggsf};t?néi starting purposes.
and the external with differential gauge. ed with a relief valve,

Ventilation.

55 In. Ocean-going type (see page 26).
Provision is made for long
installed.

Safety and Salvage Arrangements,
As in Ocean-going type (see page 26).
Accommodation.

There are 12 bunks in forward com
; partm

ofﬁceis ?nél tl}? menTh This compartment i 1ine?1n§fi§c(l)1rlf1a%10tal i eC v of thike
are a O%e er. € accommodation ig rendered vorr Ogany. Men and officers
cruising, the crew are strictly forbidden T T by the fact that, when
delay in d1v1nig. . eck except, on duty, to prevent

z}pparent y tfiere are no washing arrangements, 14 0 Spd (e
water and 880bga lons of other water ape carried gallons of distilled drinking
. Alfew mllp (Eards are provided for Provisiong -a-nd m .

orrr? s}:;gg ys odoll)ll;eowsmns alndtt'hree dayg’ » e proes's‘utensﬂs_ Twelve days’

0oking Is ¢ on an electric stove, « VISIOns are carri
exhaust connections on deck are fitteq in easﬁea'm heaterg fitted Wffﬁléid' slv and
Water closets are fitted aft, o COMpartment, 2

ne for use op gype
Slll‘iace .
Main Engines (see Plate 89). » One for uge v

Two 6-cylinder, 4-cycle reversible Dj ;
i 2/ : esel en { :
9 inches stroke. Direction of revolution SMes; cylindeps g1 : ;
STRGICRE ! —counter ¢lgoll:. o8, 8% inches diameter
Forc%d lubl:lcaitlf)n‘_ ls‘ﬁttedfi Engines develop 14201%@11\)%8& Bedlplate el of hl‘onze,,
0 main hearings are fitted between thg Wi o each at 478 revolutions.
motor car practice. Of cylinderg Whith! 18 s s r 0
, YeaR T : ’ 5 stmilar
e, v o e S e g
coolers are vertical and are embodied with ﬁael‘ink shaft, g ir—&tafge tgn(}(ig’ll
engines are connected to the main shaftine by friet: 1K case of thig Sl
with the fly wheels. s DY Iriction clut Compressor. The

Ghes WhiCh =
are incorporated
Main Motors (see Plate 89). P

Made by Siemens-Schuckert. 195 HP
tions. Kach has two armatures in ta;ldeﬂleggh at aboy 20 volt,
at the forward and after ends. Lowest s Bhafy s Sand 416 revolu-

a3 he c ]
vossible speed for short periods, 450 revolt oS Ple spee conutators being
]}? . I p » 450 revolutiong, 4, 20 Tevolutiong; highes?s
uel.

In all about 22 tons of heavy oil (specific gpq o1
If necessary, oil can also be carried in two (a):f 8{; 'ty 0.9) ig carripd
additional capacity of about 7 tons. 1€ exterpg) ballg
The consumption per hour at the full
at 5 knots about 5 gallons.

by 14 feet in the control
ats of this class two hinged masts

pressure hull in after super-

eriods i
p of submersion and four oxygen cylinders are

hen submerged.

(norma] stowage).

St tanl{S 0.- -
; . X wving aln
Speed of y 1VINg

8:'_, l{n i
2 KNotg g about, 1¢ gallons,

and
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g ' d und tal secrew-down covers in
A v of 112 lead cells is carried s_towe under metal screw- s
fomva}rciJ igtggagtment amidships, and also in twlwlro rows at sides, each row forming a
ilation pipes are fitted to each cell. ) iy,
Sette%he‘g(éllllg 2?‘23 ab%gt 39 inches high by 13 inches by 16 inches; weight about

816 lbs. e o
Each cell contains 20 positive and 21 negative plates.

The positive plates are solid, the negeytive plates of the grid type.
Capacity of battery, 3,260-5,300 ampere hours.

P ) . . o
ropellers 1 inches in diameter, 2 feet 4 inches pitch, projected area

- 0 : :
43 sqrflfl?e %e%iadeg’ 0'311281?(:{; is fitted outside each and is continued to support the outer
2 L : =

end of after hydroplane pintle.
Augxiliary Machinery.

Air Compressors.—A 4-st
of the main shafts; the inter-coo

age 2-crank compressor is driven by gearing from one
Wg?ers are contained in a separate casting bolted to the
h hi ressor draws air from the boat and discharges t(? the hH.P.}Js;rsterp,
i e clomp tion side of a small 2-stage compressor driven from t e other main
:}?dff’lso,ffﬁi: ii tilé(; cOMpIeSsOT i apparently used for topping up the torpedoes.
aft. 8

Other Auxiliary Machinery includes two main ballast pumps, two ready-use fuel
e?. J’o - .
pumps, and two lubricating o1l pumps.

Lighting and Power Circuits.

Very simple. All cables use
carried &3; battery terminals with ca e
anywhere except on open board ove

ivi ilities. : !
i ;f apa'blhs of this type are believed to be badbm}del.—waim craft.
™ m.arlne‘ uired to submerge 1S reported to be Hgélu A LN )
%he gmiﬁeg%u es are fitted, one graduated from 0 to 60 metres a g
wo dep g )
scale from 0 to 25 metres.
The hull is tested for a dhepr;l; 0 -
a gre%ter C(iiepgﬂﬁl ?ﬁéﬁllsl‘fﬁsinog and when attacking, see under Ocean-going type,
Tor dep

page 29.

e braided only, no lead casing. Main fuzes
dbgl!;: leading stra,igilt aft to motors. No switches
h motor for starting up, &e.

£ 27 fathoms, but probably these boats rarely go to

U.B. 1-17.

(See Plate 86.) : 1 ' : 1
: -ansportable by rail or otherwise. Severa

Constructed in sectlonf, -SloéLS 1(()) ]%iglﬁgﬁterranemi They have only a single

of them have been sent ov ellamnks They are exceedingly vulnerable to gunfire.
hull, and there are no exte n?ilec are almost indistinguishable from the small mine-
Tass Intgenel%l étplfei;a?;; 13‘-13; L41), but their length is about 20 feet less.
aying type, U.C. 1- ag

7 i kade—Dblack, white, and red—
5 1 . ace 81). The German cockade ack, Rl |

o o ms i U5, ’18545175;@;};;%11 bozv, looking like an eye. %ffetfégggﬁfﬁlgrgsﬁé r;d;?

;?)rse? 1}111;311:{1@13 p211111?11ds which resemble fins, this produces the gener:

roplane guards, whic

a whale’s head.
Endurance.
3 . y 0
The usual length of cruises is from 2

General Construction.
Length overall: 90 feet; maximum

General Remarks.

to 8 days.

beam: 10 feet. Length of pressure hull:

77 feet. The length beyond the pressure hull is obtained by light steel casings of

i ip-sh ctremities. Plating of
. . = arine Sl]l )—Shﬂ,l)ecl ex L g
4-inch plate, built on so as to give the su};m:un 1 clé iy o Bty e

: : ; ; 9 o
pressure hull is 11 inch thick forward, % 1nc ht
30 inches.

. —
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The pressure hull is built in three sections. Probably the two after sections
resemble those of type U.C. 1-15 (see page 41); the foremost section is entirely
different in internal arrangement, but the bow is very similar in shape.

Keel.

_ The ballast keel runs the length of the pressure hull. The centre portion, 4 tons
In welght, is detachable.

Tanks.

General arrangement is believed to be the same as in U.C. 1-15 (see page 42),

small torpedo compensating tanks being fitted in place of mine compensating tanks.
The normal stowage of oil fuel is 2.4 tons.

Deck and Superstructure.

Generally the same as in U.C. 1-15 (see page 42), th ing i :
forward, of course, being absent. it o tne Tna b

Conning Tower.

Believed to be exactly the same as in U.C. 1-15 (see ﬁ 49 e 1
means of shutting off the conning tower from the hull. Sl oy S
Periscope.

One is fitted in the conning tower and can b i
motor of about 4 H.P. is ﬁtt-edgfor raising it. R o okl dng. A
Armament.

Guns and Ammunition Supply—

towe?ne 1-pr. or a machine gun is carried, the 1-pr. being mounted before the conning

Torpedo Tubes and Torpedoes—

Two 19.7-inch torpedo tubes in the bow.

Two torpedoes are carried in the tubes; no reserve of torpedoes.
Internal Arrangements. !

The control position is in the centre, helow the conning tower. On the fore side
are the living quarters, forward accumulators, and torpedo room; on the after side

the after accumulators and engine and motor room. The ends of th i
beyond the pressure hull, form the trimming tanks. A

Compasses.

A complete Anschiitz gyro installation is fitted. A magnetic com ass
carried in reserve. S p

&

is also

Steering and Hydroplane Gear.
Believed to be generally the same as in U.C. 1-15 (see page 43).
Anchor Gear.

Believed to be similar to that in U.C. 1-15 (see page 4
The weight of the anchor is 3 cwt. (see page 43).

Sounding Gear.
Believed to be the same as in U.C. 1-15 (see page 43),
Sound Signaling Apparatus.

B e o B 8012 U, 115 (o pge g,
Jumping Wires,

As in Ocean-going type (see page 25).
Wireless Telegraphy.

The arrangements are believed to be the same ag i U@, 155 (see page 44)

of 8, watertight compartments.
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Air Service. e
Believed to be similar to that in U.C. 1-15 (see page 44), but the position of the
air bottles is not known.

Ventilation.
As in Ocean-going type (see page 26).
Capacity of ventilating fan 2,650 cubic feet per hour.
Two oxygen cylinders are carried, capacity 11 gallons each.

Safety and Salvage Arrangements.
Generally the same as in Ocean-going type (see page 26).

Accommodation. >
Very cramped, and rendered worse by the fact that, when cruising, the crew are

i bi {0 0 on deck except on duty, to prevent delay in diving. )
Stmc?%f;;lﬁlggs I(l)f fresh water are carried. Cooking and heating arrangements as in
U.C. 1-15 (see page 44). '

Main Engines. ; _ f
One Daimler or Korting reversible Diesel engine of 60 H.P. running at 540

revolutions. Capacity for water-cooling, 440 gallons per hour.

Main Motors.
Two armatures fitt

o lﬁvn(;ggilr(;ﬁls]}n speed of 8.4 knots can be attained on the surface with main motors,
as against a maximum of 6.5 knots with the main engines.
Fuel.

Normal stowage 2.4
can not be much increased, as th
hour at the full speed of 6% knots

Accumulators. - )
112 Tudor lead cells are carrled, stowed partly before

control room.
Rimensions of the
Weight of a cell with 1ts connect

cell.

ed in tandem on one shaft; 120 H.P. at about 210 volts and

tons of heavy oil (specific gravity about 0.9). This stowage
ere are no external tanks. The consumption per
is about 3 gallons, and at 5 knots about 13 gallons.

and partly abaft the

lls:—Length 10 inches, breadth 12} inches, depth 244 inches.
ey igons 321 lbs. Ventilation pipes are fitted to each

Propeller.
One—-3-bladed.
Augxiliary Machinery. L t Kormesen
air compressors, fan eapstan and periscope motors, main ballas ;
fuel gmiﬁllfsgiicating gil pumps, p{'actlcally all of which are electrically driven.

III.—MINE-LAYING TYPE (“C.” BOATS).
U.C. 16—79.

(See Plate 90.)

General Remarks. 5
: « oreat adva U. C. 1-15 (see
This class of submarine represents a very great ads ancelon 5o -qn—tro(inw
: : d radius of action closely approaches the Ucean-going
p. 40), and in endurance and radl 3

i % olass has been followed, but the single
e oie R fe hull; the dimensions and engine

i - of b _
hull hés been sbsndoned in favour rof a double Aty BEE e e o s e
power have been considerably increased, and the interior is divided into 7, instead

here are slight differences between submarines built in different yards, but one
3 l aa
ipti i "V : ‘hole class.
general description will serve for the whole c

Mine-laying Methods.
When in the vicinity of the coast, ?1
at nicht, and, when in moderate depths,

50 as to have ample depth for diving.

tbmarines almost invariably lay their mines
always endeavour to lay them at hich water
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Their cruises are, as far as possible, arranged for dates when high water will

Section 5. occur during hours of darkness in the locality which they visit. Apparently they

Sub-
marines,

do not object to moonlight, which enables them to see their whereabouts, though
it also exposes them more to attack. ‘

Whilst laying their mines they proceed either on the surface or submerged,
according as our patrols are active or the reverse. When laying mines on the surface
they usually proceed at half-speed, about 63 knots.

The mines are laid most frequently in groups of 6 or 12,

These submarines depend greatly upon light vessels and conspicuous landmarks
for obtaining their position when they are about to lay mines.

Out Voyage.

Submarines carrying mines do not hesitate to attack merchant vessels which
they may happen to meet whilst proceeding to their proper objective, but they do
not go out of their way to search for prey until they have laid their mines.

Return Voyage. |

Is usually made along the trade route.
_ . . But, after laying his mines, the submarine commander has considerable discretion
in his further operations. Minelaying submarines, however, always endeavour to keep
out of the way of men-of-war, unless they happen to find themselves in a favourable
position for firing a torpedo.

Endurance.

The usual length of cruises is from one to three weeks, but these submarines are
capable of keeping the sea for longer periods. One hoat of the type is believed to
have spent 55 days continuously at sea.

Colour,

The bottom is painted black, the rest of the hull licht orey - i
are painted black. v g ull ight grey; the tops of the tanks

General Construction,

.. Double hull, like the ocean-going type of submarine (see p. 20). The inner hull
18 built in three or more sections.

Deck and Superstructure.

The fore part of the deck is raised about 4 feet to give the extra height 1‘e.quired

for the mine tubes, each of which contains three mines, one above the other. This
gives the appearance of a forecastle,

From the after end of this raised portion to near th
fitted; it is about 18 inches ahove the tops of the tanks.

Net Cutter.

.~

e stern a superstructure is

In a number of cases the same arrangement is fitted as in U.B. 18-47 (see p. 82).
Boat.

A small canvas boat is stowed in a locker forward abov
Conning Tower.

Circular in section, about 4} feet in diameter and 6 feet in height.

It isunarmoured, and there are no means of shuttine it
: ired, off fr ; rol 1
below it. A grating is fitted over the Opening in the hl%ll. 3 I

The top of the conning rer is SEO o
{5 mido. P nning tower is fitted with a steel or meta] weather screen on

e the mine room.

Periscopes.

Two are fitted, the foremost one being used only from contral :
from either control room or conning tower. Thegf are 200132:321;0121%11& s af;’el 011?
diameter of lower tube 5.9 inches. Worked by mot S ChE

Steaming light and a flashing lamp are fitted to one of the periscopes

Armament.

Guns and Ammunition Supply.
One 22-pr. gun, on fixed mounting, before conning tower.
One machine gun.

Normal stowage of 22-pr. ammunition, about
considerably exceeded.

120 rounds, but this is often

or, with alternative hand gear.

SUBMARINES. 39

Torpedo Tubes and Torpedoes. _

There are three 19.7-inch torpedo tubes, viz., two deck tubes right forward, built
into the hull, with only the breech and the mouth showing, and one submerged
tube right aft, amidships. The deck tubes are fitted with bow caps. :

As a rule, three torpedoes only are carried, stowed in the tubes; stowage is
provided for a spare torpedo, but it has to be taken apart and stowed in three sec-
tions in the three after compartments of the boat, to allow the watertight doors to
be closed.

The two upper tubes are loaded from on deck, but fired from conning tower or
control room.  The safety pins of the pistols are usually removed on leaving harbour,
so that there is no need to touch the torpedoes again.

Maines.

Eighteen Type IV. mines are carried, stowed in six mine tubes right forward,
three in each tube, one above the other. These tubes, which are about 31 feet in
diameter, are placed on the middle line and are inclined aft from top to bottom.

Releasing gear, worked by hand, is fitted to enable each mine to be dropped
separately, and interlocking gear is added to prevent one of the upper mines being
released before the mine or mines below it. The arrangements are similar to those
in U.C. =15 (see p. 43), except that there are three sets of levers, instead of two,
fitted to each tube.

The mines are released by these submarines both when on the surface and when
submerged.

Internal Arrangements (see Plan 90).

These boats are sub-divided as follows:—

(1) Mine room, right forward, separated by a watertight bulkhead from

(2) lwing quarters, separated by a pressure-proof bulkhead from

(3) the control room. The after part of this, separated by a light bulkhead,
which extends only to floor of control room, forms

(3a) a small awxiliary machinery compartment, separated by a pressure-proof
bulkhead from

(4) living quarters, separated by a watertight bulkhead from

(5) the engine and motor room, forming one compartment, abaft which,
separated in each case by a watertight bulkhead, are

(6) a small petty officers’ mess and

(7) the after torpedo room.

Watertight doors, about 5 feet in height, are fitted in mine-room bulkhead and
in both engine-room bulkheads; in the other bulkheads watertight manholes are
fitted, about 4 feet in diameter.

In some boats of the type the officers’ and warrant officers’ quarters are forward
and the men’s quarters are aft: in other boats this arrangement is reversed; the
officers’ and warrant officers’ messes are separated by a curtain.

Hatches.

There are three access hatches: one on top of conning tower, one just abaft
mine room, leading to warrant officers’ mess, and one aft, leading to engine room.
The after hatch also allows of the passage of torpedoes.

Compasses.

A magnetic diving compass is fitted on the fore end of the fairwater, and the
corresponding compass below it in control room. _ -

In addition, there is a gyro installation, the master compass being fitted in the
control room, one repeater in the conning tower and another right aft in torpedo
room. It is found that the gyro compass cannot be relied upon in heavy weather.

Steering and Hydroplane Gear,

Two vertiecal rudders, of the balanced type, are fitted. The vertical rudders and
foremost hydroplanes are worked electrically, the after hydroplanes by hand.
_ These submarines are practically always steered from the control room. There
18 no steering position in the conning tower, but there is a gyro repeater just below
conning tower hatch for the convenience of the captain or officer of the watch. The
deck steering position, which is on fore end of fairwater, is seldom used.
Anchor Gear.

A m}l_shroom—head anchor, worked by an electric capstan, is fitted right in the
bow. Weight, 660 lbs. The cable consists of about 55 fathoms of .79-inch chain.
106292—17—6
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Sounding Gear.

A hydro-pneumatic sounding machine worked electri ; : :
8 trically
room. It appears to be of the same pattern as in U.e ({33’ r}‘f}%} Esfé ﬁttzi)m t'il%eism IIII;%
found to be very reliable, and the hand lead is preferred. p. 44).

Navigation and Signal Lights.

Steaming light is fitted on periscope, side lights on conni

An anchor light is fitted for lightin
: . ! g upper deck i "
light, which can be used for flashing and can%% dimmed a\i'll?eﬁhrgg 1S a S]hrfld_ed sgz_eln
a resistance. Morse key and resistance are i conning tower essary by inserting
Sound Signalling Apparatus. % ‘
Receiving Apparatus.
Three microphones are fitted in the ext
S it ernal tanks i ; k
2;13 gg :1the1 Elcclie' az;udshlps. By means of g 3-way S-‘;_i‘g}lﬁ rlgh]:il: f?rvs ard, the others
an onnected In turn to a telephone head-get, iy et each of the microphones
= ]érec_tlon of vessels to be roughly determinn Wireless cabinet, thus enabling
i the ot can'be redued, bt the copa s (e Gty infeferene duo o sounds
unless the engines and all auxiliary machipey Ported not to be really reliable

ng tower.

>

No Sending Apparatus is fitted. ¥ are stopped.
Jumping Wires.
Fitted as in Ocean-going type (see p. 25

Wireless Telegraphy. b available as an auxiliary aerial.
One hinged mast is fitted g :
to the bow. ed aft by €hgine room hateh. The aerial leads forward
g > : a il T

A good-sized silent cabinet is fit
In the North Sea these submarilfgs aégift‘ela end of mip
telegraphy installation to listening. erally confipe

Ventilation.

The general system is the same ax
€ as In Ocean-gg;
=201ng type

Accommodation.

Twenty-three bunks are § ;
plement. bted, i. e, one for

The living quarters are wood-lined, hyyt
: re

An electric cooking stove j Nevey :
wireless cabinet,. Therge are feoifrﬁtmd o starhoard ‘(:'Idthdess sald to be very damp-

4 electri Side .
compartments for use in harbouyy B heaters, ayq Stegfmm}ine room, opposite the
_ At sea, men are only allowed op . eaters are fitted in al
in diving. WIth specia] pe

There are two water-
0 water-closets, onge forwan
one as a Teserve fitting, in contrg] ward on gty ]
1 Iy used w o TO0ML They e, 1o2rd gid i d
rule, are only used when Submerged &y are Merely € of mine room, an
Main Engines, Urtained off, and, as &

Two six-c¢ylind ov :
450 re}rqlutiong._ D?:mi%gv g%cé;’h;%‘fermble Diegel ang
shaft is in one piece with crankg 12008281);*195; Incheg, Stf;EES of 300 B.H.P. each at
Main Motors. b €12.6 inches. The crank
Two of about 115 H P, each g
possible speed for short periods 44%2?332?&?30 Volts anq 5
Fuel. 'ons, 65 revolutions., Highest

The normal stowage is ahoyt 40 tong

4,785 gallons respectively. Addis: 810ty o
required. : dditiona] o pdl}g of

m ty
Can |
Lubricating Oil.
Six tous are carried. A firgt g;

(see p. 26).

eac
ach officer and man in the com-

ission, to prevent delay

€ Carriedt ai?lks: hOlding 5,319 anpl

e ballast tanks if
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Accumulators. Par.t II0.
124 cells. ~ Dimensions of each cell: length 20 inches, breadth 13} inches, height Section 5.
28 inches, weight 776 Ibs. Weight of complete battery 43 tons, 7. e., about 320 Ibs. Sub-
per H.P. : marines,

Capacity from 38,260 ampére hours at the two-hour rate to 5,300 ampére hours
at the twenty-hour rate.

Propellers.
Two, of manganese bronze—
U.C. 39. U.C. 81-38.
Diameter_________ 4 feet 2.8 inches. 4 feet 3.2 inches.
Pitchbaign GE S 3 feet 6.5 inches. 3 feet 0.4 inch.
AredfiRidu JiNe wl 4.22 square feet. 5.7 square feet.

Auxilliary Machinery includes—

Capstan motor of 14 H.P. at 1,200 revolutions.

Main air compressor with capacity of 8 litres (.28 cubic foot) to 200 atmospheres
per minute. \ :

Auxiliary air compressor with capacity of 5 litres (.18 cubic foot) to 160
atmospheres per minute from initial pressure of 40 atmospheres.

Main ballast pump driven by 14-H.P. motor at 1,900 revolutions, delivering
110 gallons per minute against a head of 197 feet.

Trimming pump—of same capacity as above.

Periscope motor of 5-H.P., which can raise or lower periscope at rate of 8 inches

per second.

Usual Depths.
These submarines usually proceed at a dep"uh of 8 to 104 fathoms when cruising,
and at a depth of about 24 fathoms when making an attack, the depth in each case

being reckoned to upper part of bow. _ 1]
The minimum safe depth to dive in is considered to be about 8} fathoms. |

U.C. 1-15.

(See Plates 86, 91, 92, 93, and 94.)
General Remarks.
Properly speaking, this series is divided into two classes, viz., U.C. 1-10 and
U.C. 11-15, but the differences are so slight that a general description will serve for

both.
These boats are built solely for mine-laying. They have only a single hull and

no external tanks. They are exceedingly vulnerable to gunfire anywhere, but
particularly in the conning tower.

They are easily transportable by rail, and several of them have been sent over-
land to the Mediterranean. U.C. 12, which commissioned at Bremen on 2nd Ma,y
1915 and was paid off at Kiel on 4th June 1915, was despatched from Kiel by rail
on 22nd June, arrived at Pola on 24th June, and was assembled and ready for sea
on 27th June 1915.

Minelaying Methods.

Similar to those of U.C. 16-79 (see page 37). -~ .
The 12 mines carried are sometimes laid in close proximity, but more usually in

groups of from 4 to 8. Sometimes they are laid singly.

Except when laying their mines, these submarines apparently always proceggi on
the surface until forced to dive to avoid detection or escape an attack. When
laying mines they are usually submerged and proceeding at a speed of about 2 knots.
Endurance.

The usual duration of cruises is from two to five days.

Colour,

As in U.B. 18-47 (see page 31).

General Construction.

The pressure hull is constructed in three sections, of which the foremost and after
are about 43 feet, and the midship section about 24 feet in length. The foremost and
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midship sections are approximately cylinders, the after section is roushlv

of a cone, tapering considerably towards the stern. Ship-shapgﬁ (13211;1?:1%1%5;9&0?3—81231}}
plating are built on to the pressure hull. The pressure hull is of Z-inch platine
The frames are bulb-angles 5}-inch by 24-inch by -inch, and ar?s a,cecll about
55 inches apart in foremost section and from 26 inches to 34 inches & artpin the other
two sections. The three sections are secured by bolted flanged 'olfnts the flanges
being 1% inches and bolts 1} inches; joining material, thin rubbé]r ¥ :
Keel.

The keel is built of plate, filled in with eiagig .
forms the detachable safety weight (about égtg?lg;c’f pig iron. The center portion

The keel is about 3 feet 4 inches in width and 13 i i
. - - 1 £
the mine tubes the keel bottom is discontinued, 0111v3 t.llrllg 1;?381 I;éllgﬁ}:ggs b:e[?n:" %léfeglf
J > v

Tanks (see Plate 93 (a) ).

The small bow compartment, se :
, separated from t i
Eulkl_&ead, segv?s as a ballast tank, capacity 8 tons 0? ?vg’tge l?lc‘)lin b}fh& pressure proof
WO %1hn1;m €T, %afe_tmty' 13 ttonls, are under the contyo] i‘oom e other ballast tanks,
€ roremost trimming tanks are fitted i rs T .
forward, Thesaftertrimming tasl Situatedagr:t?ggélgl 1;s%de inside pressure hull right
h“H'Th it : Xtreme after end of the pressure
e oil-fuel tanks, four in number.
2.3 tons in U.C. 110, 2.8 tons in U.C. 11-r5 ""O°" the main engines; capacity
_ Compensating tanks are fitted on either side of the : ;
mine compensating tanks on either side of the mina 1 -0l Foom, and also special

e mine t : : ;
Deck and Superstructure. tubes in foremost section.

A light superstructure extends the wh
! ! ! ole len .
directly fo the hull lating, but to light bra, B fﬁﬁ heboat. It is not connected
perstructure are about 3 inches off {}o e ed to this. The side plates of
struc%%re fto ﬂoocit an;i t(:llll‘aln freely and rapidly sure hull, which allows the super-

e fore part o i g

Vg completel‘_yl’) v ?ndg;ks}ci etl-agf;tigp by the tops of the mine tubes. These
The superstructure contain 3 i i
box, sounding machine, and the

s fuel and gjp

usual safety Supply conp

n ection c 5
ITangements, s, engine muffler

Conning Tower.

Situated a little forward of the
o 1 : ‘ center of th .
hfém;tggsgfsggelﬂﬁﬁﬁle.u '}Shgogig;‘iiucted of 'iai-inci l;;g{;in(hrcu]ar in shape, with a
bulb iron. There is the usual Mg 18 stiffane inside g, flanged into hull, and

conning tower and hull. A hino‘“"&tertight hatc} With one cireumferential

] ch in t}
periscope and mast, is fitted ox?:rdtlﬁ?fgz?, cut away ;8’ Eﬂf’m@, but none between

The conning tower contai Ing in the | OW of the passage of the
worked by bicyele chai Uns depth gauge, ol; ull,
6] b ID.S’ Voice pipe b < 1) -IHOme
. . ; - eris
and alﬁo a gauge graduated i kilooyap, perig e :
use when trimming to show conning towey ol natch-closing gear,
A light bridge is built over the conni above guif? ancy, presumaply for
steering position on the foreside- the 11111ng tower about | Omface’ il
. . i S (5 A ‘ y
and has embrasures to allow for iookimua] fairwate; ik Q?t above water line, with
of conning tower. & ahead op ot WL round conpine tower,

ough the four sidelights

e il A&
U, €ngine room telegraph

Periscope.

A single periscope is fitted in connin

room below it. The tube is of ( I & tower

bottom 5.9 inches, at top 8.4 i ¢lta meta) lengt} also be g tr
) 4 ine ) g e ised f .ontrol

1.5 and 6X. Field of IView ;Lhes- The 1){31‘%{30 Over g]] 1 At

7 feet, diameter ab

()5 “rith g »
Mmaoni : :
Agnific cal—magnifications

The periscope is rai
s raised by an o
s e © electy . :
A range-finding attachment 2 ﬁttedlqulqtol. op a'lt-ermt.'
Armament. v 8 Ocehn i tvely by hand.

18 hifg

oty

" SrT & Wpe (see page 22).
~ Two nfddll_ll_le guns, sometimes oply | page 22)
oltliek of (e 1’1 dge or on the platform inrlle’ are carrigq  m

No torpedoes are carried. Mediately befor These can pe mounted

' conning tower.
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The main armament consists of 12 Type IV. mines, charge about 250 lbs. of
T.N.T. These mines are stowed in pairs, one above the other, in six tubes which
occupy practically the whole of the fore part of the boat. The tubes are about
31 feet in diameter and are placed on the middle line and inclined aft from top to
bottom. Their inclination from the vertical varies from 25° to 28° increasing
from aft forward. It has been suggested that this may be due to the necessity
for having the tubes long enough to confcain two mines each, one above the
other, without increasing the vertical dimensions of the submarine beyond the height
available above the railway trucks when passing through tunnels. :

Tach mine is fitted with its own releasing gear, operated by hand, alongside the

trunk. Tlaborate interlocking gear is added to prevent the upper mines being
released before the lower, &e. .

The mines are always released when the submarine has headway, and usually
when she is submerged, but they can be laid when on the surface if necessary.

Each mine, with its sinker, has a negative buoyancy of about 660 lbs.

‘.l - = ¢ .'I - 2 17

Accordingly, the submarine, when _subme1ged, will be lightened by some 3} tons
after laying the 12 mines. The mine-compensating tanks, six in number, can be
< ba &

filled separately as the mines are released.

Internal Arrangements. j g ol
The mine room, which is closed at the fore end by a curved and incline

! re- head. occupies nearly the whole of the foremost section. There

B . | between the mine tubes and the mine-compen-

is just room for a man to pass rounc . ’
satJ;ino' tanks. Air and oxygen bottles are fitted between the mine tubes.
(: [& .

: : is compartment is closed by another curved, pressure-proof
bulklﬁml:ltscigilsgi;t}ilng by Eleans of a watertight manhole with the control room.
The }nidship compartment contains livings quarters and control room, the latter
immediately under the conning tower.: Underneath the living qusjlzters, t. e., both
before and abaft the control room, are the accumulators, placed in iron tanks below
; z .

watefl%ls‘ifltpf;ll{{f&;d‘ fitted in the after section, separates the engine and motor
i fro?n the COIltl'OlIl'Oom; it is fitted principally to deaden the noise of the motors.

Hatches.

Besides the conning tower h
in hull over after living quarters
structure.

atch there is only one access hatch; this is fitted
and trunked up to the upper level of the super-

Compasses. : g . ot S SR s

A complete Anschiitz gyro installation is fitted with tv.‘s) recely es AVLE G
room and one for the bridge steering position. The ‘mast(—n %‘cillgliﬂissy‘ﬂso ! poﬁc.hble
motor generator, is situated at after end of engine room. £

magnetic compass for bridge.

Steering and Hydroplane Gear. ‘ b AN eV

The vertical rudder is of the balanced type, cut ‘{L*’\m%-' }leg“;_ %;ISXB’LOSIU?ETCSHI;I;%[

rudder, which is fitted abaft the propeller. The vel Slf-‘aufhge i % Tl Do boiee.

of about 25 square feet, and the diving rudder ﬂbogei es%((}:hl " The .steering‘ oear and
. A al:e £ i 7) -~ .L b

planes have a surface area of about 12 squ inciple, by hand, and the forward

g gli Il
hydroplane gear are worked on the TaOH & dhie o ked independently or together
and after planes can, by means of a clutch, be worke p gether.

The rudders or hydroplanes are well protected by guards, A Eoi;iigiel‘z?gmg wheel
is fitted on the bridge; the only other steering position 1s 1n cont :

Axnchor Gear. :
A mushroom-head anchor, weight 3 ¢wt., is fitted in the small bow compartment.
= e b C

; : . - ea_inch chain.
The cable consists of aboult 55 f'thh(;nillf s?{pg;itﬁﬁ}?ture, bl ST
The capstan, fitted right forwaic i e

hull.

POUHCIIE Gty ked electrically, is fitted in super
. oy ; : rorkeda elect 1caitty, Is S 3T~
A hydro-pneumatic sounding machine, WOLEC: =0 or (it over the side of
structure justphefore conning tower. The lead is lower ?}rfﬁ)‘\t_lf"\‘r}illim()\ Fl lt-h'i 81“16 t0>L
the boat. The line consists of a rubber tube with an oute g Of plalted jute,
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and the lead is hollowed to form an air-chamber. When sounding, a sufficient air-

pressure is admitted to the tube to expel the water, and, when an equilibrium is
reached, a gauge inside the hull registers the depth.

Sound Signalling Apparatus.
Receiving Apparatus.—

Two sets of microphones are fitted, one pair being placed in the ballast tanks aft,
the other pair being placed in small tanks (about 8 inch.es wide) fitted to the inside of
the hull, well forward, one on either side. The two microphones of the first set are
merely intended to replace one another in case of accident. The second set is used
for detecting the presence, direction, and course of other vessels. For this purpose the
boat must be completely stopped, and no machinery allowed to run. The hull acts as
a collecting surface for the sound waves, and they are communicated by the water
in the tank to a small diaphragm on which the microphone is fitted. Either set of
receivers can be connected to a single telephone head-set by means of a commutator.,
In addition, in the case of the second set, a port-and-starboard switch is fitted,
enabling the listener to use the two microphones alternately and thus determ
which side of the submarine a vessel is. No very accurate directional results can
be obtained but these submarines never rise to the surface until they have ascer-
tained, by listening, that no vessel is moving in the vicinity.

No sending apparatus is fitted.

Jumping Wires,

As in Ocean-going type (see page 25).
Wireless Telegraphy.

A telescopic mast is fitted in the conning tower out of the middle line, When
up, its height is about 26 feet above the water-line. The aerial consists of two wires
leading both forward and aft, and has a total length of 55 feet. The feeder enters the
hull through the fairwater abaft the conning tower through a porcelain tube. When

the mast 18 lowered the slack wire is automatically drawn in, so that it is not neces-
sary to disconnect the aerial when submerging.

The W/T set is a 4 k.w. Telefunken, quenched spark
silent cabinet is fitted

Apparently wireless telegraphy is ver
Air Service.

Four 1;steel bottl]es, for compressed air,
between the main tubes. above for
these bottles from the land with compressed air at 2,275 1pg. per sqﬁaﬁef?rieﬁ}.lar’%‘lhnii
operation occupies about 34 hours. In additi ili
the air, coming from the starting air bottle at
2,275 1bs. per square inch, and discharges in
For further details, see Plate 93 (b).

Ventilation.
The general system is the same as in Ocean-going type (see pao
ventilating fan is in the engine-room. It takes itg suction thr01(1gh E)W(?eaiz?){u-ighe
and also from overhead at}tgaeﬁ eIl:lyd of the hoat. There are sluice va,hlri)es C(?II;S
necting the fan suction with the attery vents. The discharee o \ -
central compartment. 8¢ opens into the
For further details, see Plate 94 (a).

Safety and Salvage Arrangements.
Are practically the same as in

ine on

and valve receiving. No

y seldom used by these submarines.

-

are carried in forward com artment,
A supply connection is fitted in hull 2 i

Ocean-going type (see page 26).
Accommodation.

Vel'y eramped, and rendered worse by the fact, th&t, when Cruising h
15 to go on deck except on duty, to prevent in diyin.s 1 crew are
forbidden to go o P vy 3 FTOVENt delay fnl s oie s
For a total complement of one officer and 17 mep only six hunkg ‘1?";3 fitted. T
or three hammocks are carried by way of further atcommodatjgp ] 1? ] 1W'0
probably no room to sling them. » but there is

The living quarters and control room are lined with wooq }

D two thickness
closed by leather flaps, .?Lre;I I?tg’r?:csl

with felt or horsehair between the two. Lockers,
in control room.
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In U.C. 1-10 132 gallons, and in U.C. 11-15 200 gallons, of fresh water are
carn]eﬂc}éctric heaters are fitted, also electric cooking stove. In addition there are

ipe radiator r'om the engine exhaust. : _ ] :
S (I)E:Sawigigrf?z?o?ect),mwhich cgn be used when submerged, is fitted in engine-room.

MamUEggl?els’.O —One 6-cylinder, 4-cycle reversible Diesel engine. Diameter of
Oylincrljerg GIT;E %Che%nsgrzl—{gy%;ﬁg?ei-cycle non-reversible Diesel engine. Diameter
thders T hns ; inches.
of .cylinders 7% inches, stroke 9.8 inc
};Xir injection and air sta%'tlré% in b(;:slléigizes.
i 80, at 500 revo ) : i
:’[Iﬂ‘:l-lle).qli?' ]gglghpf:sssejr is driven direct off ti;e fo;‘wa.ld end of the engine.
i 2 in superstructure. .
ey thrc_)ugh 3ii?é: f?r?(li };r?:irllnrflofors is a friction clutch‘ Whl](‘h qpei;ra.tesl a(,)r?
th _qugvee? Eﬂglgyei?heel rim. Between main motors and thrust bearing a c
e inside o - .

coupling or dog clutch is fitted.

Main Motors. '
Two armatures, fitted in tanc
Shunt wound, separate yokes, it
Working voltage 215, glving b
Lo board installed above the motors _enablesi] ;ﬁe two armatures to be
ol 0'%1 'ls or in parallel, and the batteries sim o ey.number kg gl
o+ 2 1{?fected without inserting a resistance.
Starting 1s e -

! ; e d. 1 yl 23
5 varlled o tl‘eguéigl}?e ?:fnﬁf?)]r prolonged periods by finely-graduated stages
The motors c&

110 to 640 revolutions.

the same shaft as, and abaft, main engines.
dt%méigﬁt main and eight inter-pole windings each.
175 H.P. for the two armatures, at about 620

O MUTAE S o o Ly s SISO GG T b
Submel'_geige— s TR “revolutions with armatures in series an e
APPrOXINLE L eaemit U A G RSP NEEIA mmee o R

ies in parallel-—--—-- 8 with axmatures in parallel and
Apl;)aigﬁgrlrel;tlg 1§1mber of revolutions with armatures in pa o)

ba s pa rallel _ : A i BT rallaland
A %Eirlgztle number Of Tre VOhIthIIS Wlth ar matures in P s
ppr X [

eries in Serles.————-—=-==== : e hotors and thrust
batt lutches between engines and mOt(‘)é‘b %nz(js I\Ivell P L
By means of the clu d engine starting,

harging an . mpéres at 160
plogle themons cmil:lbei;l’\s gdftf‘(l)fla?tme% in parallel Casgogeg\e (1)%11;%3151)3 il
: vt OT he 'O ¢ : . rev 5
It ol gﬁllglf?)? ;;l'olonged periods at from 400 to
volts, runn

Propeller.
One 3-bladed prope
1 foot 5 inches.

Fuel. 28 R bout 0.9. ; * hour.
el Spetqg‘if ‘%E?}E?fru?l speed of 5.7 knots, 4 gallons per
Fuel consumption 2

1 94 (b).
For system of connections, S¢¢ Plate 94 (

fter end of the central
Accumulators. ¢ the forward end a.]nd 1(;111;3 Stsg‘ii e(‘;
1 < ne a ' e 1\']_11‘7‘ ‘( es. ) Bk

Placed in tanks, o he deck and seats i t wflv into four groups of 55 cells
compartment, forming the 990 cells divided eleqtgu R etk o o

In U.C. 1-10 there a-reb usé d for the lighting. 1,?85 or in parallel for running
i grgl%]i)l c%ntte?ries can be connected in se

: i e ba ~

£roups 1n series, an
the main motors.

diameter 3 feet 8 inches to 3 feet 6 inches; pitch, about
ller, diam

y nach accumulator
» of Hagen. Eac
lators are made by Messrs. Tudor, ¢ lia have a voltage of 2.7,
The accumulators are o v i g

ative, and shot
T 96 neeative, ¢ R
: tive and 26 neg sed in tl
¢ : lates, 24 posl . an those us
Tﬁ%ﬁieﬁ%g thinner in cross-section than tl

~ventilating system is

; attery-ventilating s

about 3 feet by 18 mc}]l}es: re built in and an elnhmifl.t.el ]é\ltlmliste(l 1ok ey
el e a'Leve'd in on one side and toul €

fitted, fresh air being convey

1e British Service, and are
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Part III. In U.C. 11-15 there are only 112 cells in all, divided into two batteries of 56 cells
Section 5. each. Particulars are as follows:—

Dimensions of cells: 25 inches by 12.8 inches by 13.7 inches.
Sub- No. of plates: 18 positive, 19 negative.
marines. No. of terminals: 6.
Weight of a cell: 432 lbs.
Total capacity of accumulators: 2,000-3,000 ampére hours.
Auxiliary Machinery.
Includes the following :—
(a) Combined capstan and periscope-raising motor.
About 4.5 H.P. Fitted with a clutch, enabling it to be used for
either of its two purposes.
(b) Wireless telegraphy alternator.
A single-phase § k.w. machine, situated abaft the main motors,

(c) Gyro motor generator, situated right aft in the engine-room by master
compass.

(d) Ventilating fan motor, about 2 H.P.
Trunks fitted for ventilating both boat and battery.
(¢) Ballast pump and auxiliary compressor motor.
_About 18 H.P., 110-160 volts, 1,560 to 1,850 revolutions. Used
either for pumping out tanks and bilges or, by means of a cluteh, for

supplying compressed air to the bottles in mine room. This is the only
motor-driven ballast pump.

_ The main air compressor, as mentioned above, is driven direct off forward end of
main engines.

In addition, a bilge pump and a water-cooling pump are fitted tomain engines,
and a portable hand bilge pump is carried.

Lighting and Power Circuits.
The lighting voltage is 160.

All electric light fittings are made of brass, heavily nickelled, and the switches
are watertight. All conductors heavily insulated.

O

o ————
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Vm,,, Ballase pumps.

2
° Presh water tanks.(20gals. each ).
ballast pump.

S

olop

or raising masts.
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U. 66— 70 CLASS.
Drawing approcumate only.

y

Total length,about 236' 0
Beantr at midskp section, @bouk................ 21 F

’

Draught inclucling keel, aBot .....o-...—- 2 0"
Displacemenit on the surface, abovub...... 800 Tons.
......... S, e, @BOUE - e aaaeeee . HEO..... ..

m.'—l-fj }un, or 2-22pdr: guns.(Drawing skows R-22pdr guns ).
S—Torpedo tudes, 197 ( £ Forward and Laft ).
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Plate 81. ' C.B. 1182.
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H
P
.
! Photograph shows only one 22 pr. gun; armament 1s now either 2 - 22 pr. guns or
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Ordnarce Survey, March. 1917.
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