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" u. 43 · 50." 
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~ Note.-Som~ o/ these submarines have B etraight 01'. even 

overhanging stem, and the conning towers differ slightly . 
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Official 

No. 

U.130 . . . . 

u. 129 .... 

U . 128 .... 

u. 127 .... 

U.126 .... 

u. 125 .... 

U. 124 . . .. 

U . 123 .... 

u. 122 .... 

u. 121. ... 

U.120 .... 

U .119 .... 

U.118 .. .. 

u. 117 .... 

U .116 .... 

U.115 . . .. 

I 
U. 114 .... 

U.113 .... 
I 

U. 112 .... 

U.11 1. ... 

U.110 .. .. 

u. 109 .... 

U .108 .... 

U.107 ... . 

U . 106 .... 

U.105 .. .. 

U.104 . ... 

U.103 ... . 

u. 102 .... 

u . 101. ... 

GERMAl'r NAVY- PART III.-SUB1vlARINES, MARCH 1917. 

DETAILS OF 

Dimeo- Dis-
Comple- siona. place-

Date of ment. 
(a) ment. . Type. Where Motive Power. {a) Length. -first Com- Sur-Hull. Built. Officers. (b) face. Armament. Surface. missioning. ?) Breadth. 1-

i en. (c} '"O Submerged . 
Draught. ..0 ~ ::, ... 

r:J'J."' 8 -
Ft. Ina. Tons 

I • 

Ocean-going .. ············-· .. . ......... ····-- --- ---- · · ·· · ·· ·····-Double hull. ·····---- .. ...... --.. . . --.. .... -.. . .. .. 

l e ~ 

Ocean-going .. . . . . . . . . . . . . . . . . -....... .. --- ----- - ...... . .. ... .. Double hull. ··-- .. . ... ·--- ·---.. . -..... . . .. .. . . . . .. . . -. . ...... 

Ocean-going . . . . . . . . . . .. . . .. .. . . ... . . . . -... ---- ··-- . .... . . . . .. .. . Double hull. ---- -- -- ·· ·· · ···- ... .. .. .. ····· ... .. ..... - . -... . - . 

SUBMARINES. 

H.P. No. of Speed. 

Surface. Pro- Surface. 

Sub- Submerged. merged. petters. 

' 

·········· ....... -- --- -- -- -- ... 

.... . . .. . . . .. ··· · · --· ·· · ··· ·· · 

. ....... . .... ---····· .............. 

----------. DECLASSJ.fIEo 
A uthori ry ~- {d __ ~ I 

SUBMARINES. 

Radius of 
Batteries. Action at Fuel and 

Economical 
Speed. Fuel No. of Periscopes. Cells. 

Surface. Stowage. Type. 
Submerged . 

-

Knots. Miles. 

May be --- -- ..... .... . ·· ······--------·· ········· ········· · 1917. 

· ·· · ······ -·· ·- ---- -- ·--··· . ...... .. .. .. . ......... . .... l\f~y he 
1917 . 

-

. .... . Mny be 
. ······· ... . ...... ........ . .......... ·· · ········ ·· · .. 1917 . 

0 (:{3) AS 2913-2 (AS 2016-4) P k 2412 625 4/17 E & S 

Remarks. 

completed in first 

completed in · first 

completed iu fii1it 

half 

h~lf 

half 

3 

C, 

0 

n( 

Part ill. 
Section 5. 

Sub­
marines. 



Part ID. 
Section 5. 

Sub­
marines. 

4 GERMAN NAVY-PAR'l' UL-SUBMARINES, MARCH 1917. 

Dimen- Dis-
I Com pie- sions. place-

Date of ment . (a) ment . 
Moth ·e Power. Official Type. Where Length . --

(a) Sur-first Com- Officers. (b) face. Armament. Surface. No. Hull. Built. 
missioning. Breadth. --

Submerged . (b) 
' 'g Men. (c) .i::, eo 

Draught. :, ... w Q) 

s 

Ft. Ins. Tons. 
u. 100 .. . .. 

U. 99 ....... 

u. 98 . ...... 

U . 97 ...... 

U . 96 .... . . 
Ocean-going. -----------··· 1916-17 ···· ·· · · - r~240 0* 900 1--4.111.; Diesel engines, u . 95 ...... b 24 0* r---* 1-m · Double c) 13 0* 1,300 4 bov/S.T.; 4-cycle, 

U .94 ... . .. hull. 
2 stern S.T. 6-cylinders. 

U . 93 ..... . A.E.G. motors. 

U . 92 ...... 

u. 91. ..... 

u . 90 ...... 

U .89 ...... 

U . 88 .. . ... 

U.87 . .. ... 

U .86 .... . . Ocean-going. Germania 1916-17 ··· · ···-- ~b~ 2~ 0* 900 1--4.111 ; 
Diesel engines Yard, Kiel. 0*t--* 1-m · U.85 .. .. .. Double c) 13 0* 1,300 2 bow'S.T. ; (?) 4-cycle, ' hull. 

2 stern S.T.; 6-cylinders. U.84 ...... 
12 torpedoes. 

A.E.G. motors. u. 82 .. . ... 

U.81. ..... 

U.80 .. . . .. 

U . 79 .. . . .. 

U.78 ...... 

U . 75 .. .. .. Ocean-going Vulcan 1916 · ······ · - (a) 230 0* 800 
~-4. 1" or 2-22-pr .. minelayers. Works, -* - m· ' Diesel engines U.73 . .. ... Hamburg. 1, 150 2 bow'T. (19 7")· 4-cycle, ' Double 
1 stern T. (19. 7") · 6-cylmders U.72 . ..... hull. 
34 mines. ' -:-::---:._ 

u. 71. ..... A.E.G. motors. 

' 

u. 7 0 .. . . . . r,m~~ .. u. 69 . . .. . 
Germania 1915 

~b~ 7 
rr36 

0 800 l -4 l" U.67 . .. .. Yard, Kiel. 30 b 21 0* - * 1- m . or 2-22-pr.; 
Diesel engines Double C 12 0* 1, 150 

4 bow'S.T. (l 9. 7" ) · u . 66 .. ... . hull . 2-cycle ' 
1 stem ST ( ' 6-cylmd~rs. · 12 · · 19. 7" ) · 

torpedoe~. ' 
.A.E.G. motors. 

* Approximate only . 

H . P. No. of 

Surface. Pro-

Sub-
merged. pellers. 

.... . ........ 2 

2 

2 

2, 600 2 -----

SUBMARINES. 5 

Radius of . 
Batteries. 

Speed. 
Action at Fuel and 

Economical 
No. of Speed. Fuel Cells. 

Periscopes. 
Surface. 

Remarks. 

Submerged. 
Surface. Stowage.t Type. 

Submerged. . 
Knots. Miles. 

18* 

18* 

Superstructure rounded at side~ over 
tops of tanks. Bow slightly 
rounded. 

10* 

10 
fr all Other " U" Differ greatly om 

Heavy oil.. •· · · · · · · · · · · .. · · · .. · · · · · · · boats. See p. 29. 

7 

Orfoinally building for - Austria-
Heavy oil. . . . 220 cells. 17 5 10, 000 

1---·--•·--- - --i 155* tons. 

2 passing 
through con­
ning to~er, 

1 passing 
through fore 
part of fair­

water. 

ifungary. A very successful class. 
Tops of tanks exposed. · 

9 Straight stem. 
For general details, see P late 80. 

riated for fuel on long cruises. t including st.owage in ballast tanks gener:llly approp 

------- -
DECLASS.J,.flED 

Authority t:' · V I 05_9 I 

- --
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Sub-
marines. 

6 GERMAN NAVY-PART 

· Official Type. Where 

No. Hull. Built . 

U.65 . .. . .. 

U . 6 4 . ..... Ocean-going. Germania 

U.63 ..... . Double hull. I 
Yard, Kiel. 

u . 62 ... - . . J 

u . 61. . .... 

U . 6 0 .. .. . . 

u. 59 ... . .. 

u. 58 .. . . .. 

u. 57_ · ·· · · 
Ocean-going. 

u . 55 . .. . . . 
Double hull. 

u. 54 . . .... 

u. 53 .. .. . . 

u . 52. ··· ·· 

U . 5O . .... . 

u. 49. ··-·· 

u . 48 .. _ .. . 

u . 47 . ..... . 

U . 46 ..... . 
Ocean-going. 

Double hull. 
U . 45 .. . . . . 

U . 44 ..... . 

U . 43 .. . .. . 

u. 39 . ..... l 
u. 38 ... . . . 

Ocean-going. 
U. 35 ..... . 

Double hull. 
U.33 ..... . 

U. 32 .... .. ) 

U. 3P:. · ··- Ocean-going. 

U, 28 •. .... I Double hull. 

I 

Weser Yard, 
Bremen . 

I mperial 
Dock-yard, 

Danzig. 

Germania 
Yard, Kiel. 

i 
Germania 

Yard..'.... Kiel. 

Imperial 
Dockyard, 

Danzig. 

. 
Date of 

first Com-

missioning. 

1916 

1916 

1915-16 

1914 

1914 

1914 

26. 6.14 

III.-SUBMARINES, lVIARCH 1917. 

Dimen- Dis-
Comple- sions. place-
men t. 

(a) ment. 
Length . --(a) Sur-

Officers. (b) face. Armament. 
Breadth. --t) '-0 ~ en. (c) .0 ., 

Draught . ::, t,o 
rF.J., . 

8 

F t. Ins. •r ons. 

~b~ 7 
r~ 235 0* 800 1--4. 111 or 2-22-pr • 30 b 21 0* ,-* 1-m · ·, 
c) 12 0* 1,150 4 bow'S.T. (19. 7")· 

2 stern S.T. (19. 71J). 

(a~ 7 (<t~ 230 0* 750 l -4. 111 or 2-22-pr • (b 30 (b 20 0*--* 1-m · · , 
(c) 12 0* 1, 000 2 bow'S.T . (19. 7")· 

2 stern S.T . (19. 7")· 
10 torpedoes. ' 

(a) 
(b) 7 (a) 230 0* 750 1--4. l" or 2-22-pr . 

30 (b) 20 0* --* 1-m . ·, 
(c) 12 0* l , 050 4bow'S.T.(19.7")· 

2 stem S.T. (19. 7'')· 
10 torpedoes. ' 

((b) 287 (a) 230 0* 750 
) (b) 20 0*-* 

(c) 12 0* 1, 000 

1-4. l " or 2-22 1-m • -pr.; 

2 bow'S.T. (19. 7") · 
2 stern S. T. (19. 7" ) . 
8 torpedoes. ' 

(a) 230 O* 750 
(b) 22 0* _,. I~ l" or 2-22-pr.; 
(c) 12 6* 1, 000 . , 

Motive Power. 

Surface. 

Submerged. 

Diesel engines, 
special t~e, 

origi.na ly 
intended for 

Russian Navy; 
2-cycle, 

6 cylinders. 

A.E.G. motors. 

Diesel engines, 
4-cycle, 

6 cyl1nders. 

A.E.G. motors. 

Diesel engines 
4•cycle ' 

6 cylinde~s. 

A.E.G. motors. 

DieRel engines 
2-cycle ' 

6 cylinders. 

A.E.G. motors. 

Diesel engines 
2-cycle ' 

* Approximate only. 

2 bow S. T. (19. 711) : 
2 stern S.T. (l9. 7,,), . 8 torpedoes. ' 

6 cylinde~·s. 

A.E.G. motors. 

H .P . 

Surface. 

Sub-
merged. 

2,600* 

-

~ 

2,200* 

-

. 

2,000 

-

2,200* 

-

2,000* 

800* 

Radius of 
Action at 

No. of Speed. Economical 

Pro- Surface. 
Speed. 

pellers. Submerged. 
Surface. 

Submerged. 

Knots. 

2 17.5 9, 700 

9. 0 -

2 17. 0 8,500 

9.0 -

2 15. 5 5,500* 

8. 0 100* 

2 16. 5 5, 000* 

9. 0 100* 

2 16* 4,700* 

8* 100* 

SUBMARINES. 

Fuel and Batteries. 

F uel No. of P eriscopes. Cells. 

Stowage.t Type . 

Miles. 

Heavy oil. . -. -. - .. . . · ·· ·· ·· · · ·--- -
150* tons. 

H eavy oil. ·· · · ··· ··· 3, passing 
120* tons. tbro~gb 

conrung 
tower. 

Heavy oil. 220 cells 2, passing 
84* tons. thro~gb 

conning 
tower. 

Heavy oil. 220 cells 2, passing 
75* tons. through fore 

part.of 
conrung 
tower. 

Heavy oil. 220 cells 2, passing 
70* tons. through fore 

part.of 
connrng 
tower. 

7 

Remarks. 

Superstructure rounded at sides ove 
tops of tanks. Bow slight! 

r 
y 

rounded. 

Tops of tanks exposed. Stra.igh t 
stem. 

For general a~fearance and con 
ning tower, see ate 81. 

Superstructure rounded at side~ ov 
tops of tanks. .Bow shght 

er 
ly 

rounded. 

For general a~pearance and conn 
tower, see P ates 82 and 83. 

ing 

For general appearance, see Plate 84. 

t Including stowage in ballast tanks generally a,ppropriated for fuel on long crmses. 

106292- 17-2 
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8 GERMAN NAVY-PART UL-SUBMARINES, MARCH 1917 

Official 

No. 

Type. 

Hull. 

u . 25 ... ... 1 
U. 24 ... ... . Ocean-going. 

r?Jj 
U. 22 .. ..... Double hull. 

U. 21. .... .. Oce.an-going. 

Double hull. 

U. 19 ....... Ocean-going. 

Double hull. 

u . 
17

······· }ocean-going. 
u . 16 . . . . . . . 

Double hull. 

U . 9...... . . Sea-going. 

Double hull. 

Where 

Built . 

l 
Germania 

Yard, Kiel. 
" . 

Imperial 
Dockyard 

Danzig.' 

" 

" " 

{ " " 
Germania 

Yard, Kiel. 

I mperial 
Dockyard, 

Danzig. 

:: : : : : : : : : : }Instructional. { 
Double hull. 

" 
" 

" 

U . 2 .... . . .. I nstructional. 

Double h ull. 

U. 1. ....... Instructional. 

Double hull. 

U . A. . . . . . . Instructional. 

Double hull. 

" 

Germania 
Yard, Kiel. 

Comple-
Date of ment. 

first Com- (a) 
Officers. 

missioning. 
(b) 

Men. 

Dimeo- Dis-
sions. place-

(a) ment. 
Length. 

,_ 
Sur-

(b) face. 
Breadth. ,_ 

(c) ,] 
Draught. -; ~o 

Y.l Q) 

8 -
9.5.14') 

6. 12 13 

21. 11.13 

· (a) 6 
(b) 24 

Ft. Ins. Tons. 

t 220 0* 700* b) 20 0*-
c) 12 0* 950* 

22.10. 13 

6.7. 13 

(b) 22 b) 1~80 
3. 11. 12 } (a) 6 i 

28. 12. 11 ) 
c) 11 

0* 500* 
6*-
6* 640* 

18.4. 10 

18. 7.08 

14.12. 06 

-.8. 14 

~b~ 2~ (a) 175 0* 400* 
(b) 18 6*-
(c) 11 6* 550* 

(a) 3 (a) 150 
(b) 14 (b) 16 g 246 

(c) . ... .. . 332 
"Approximate only. 

Moti ve P ower. 

Armament . Surface. 

Submerged. 

. 

1-22-pr.; Diesel engines 1-m • 
2 bo;"s . T. (19 7'')· 4-cycle, 

2 stern s. T. (l9.711)· 
6 cyhnders. 

8 torpedoes. ' A. E . G. motors. 

1-22-pr.·, 
1-m . Diesel engines 
2
2 

bo,/s. T. (l9.7"),·, 4-cycle, 
stern S. T . (l9.7 ')· 

1 
__ 6_c_y_h_nd_e_rs_. ___ 

1 8 torpedoes. ' A. E. G. motors. 

1- 22-P.r. 
1- m .· · , Diesel engines 
2 · , l 
2 

btow S . . T. (l7 7,,), . 4-cyc e, 
s ern s . T (l . , 6 cylrnders. 

8 torped · 7 • 7 1 ) ; 1-- --- - -1 
oes. A. E . G. motors. 

1-22-pr. 
1- m . . , 
2 b ., 
2 Bow S. T . (17 7"), · 
8 totern S. T. (17.7 ,') · 

rpedoes. • 

1-4-pr . 
l ., 
- m · 

2 bo,~'s T 
2 ste · · (17. 711), • rn s , , 
6 tor d . 'I. (17.7')· Pe oes. • 

2 bows 
· T. (17 .7"). 

l bow S 'r 
3 torped.oei . (17.7"); 

Korting paraffin 
engines 2-cycle, 

6 cylinders. _ 

A. E . G. motors. 

Kortin,., paraffin 
engine;, 2-cycle. 

A. E. G. motors. 

Korting p araffin 
engines, 2-cycle. 

A. E . G. motors. 

Korting paraffin 
engines. 

A. E. G. motors. 

Korting paraffin 
engines

1 
2-cycle, 

6 cylrnders. 

A. E . G. motors. 

Diesel engines. 

A. E. G. motors. 

- > .... ...'.==========-=-======~--------------

SUBMARINES. 9 

I 
Radius of 

H. P . No. of I Speed. Action at F uel and Batteries. 
Economical 

Surface. Pro- I Surface. Speed. F uel No. of Periscopes. Remarks. 
I Cells. 
I Surface . Stowage.t Sub- pellers.

1 

Submerged. 
merged. Type. 

Submerged. 

I 
I Knots. :Miles. 
I 

l, !J00* 2 I 16* 5,000* He::wy oil , . .. . .. ---. 2, passing For general appearance, see Plate 84. 
70* tons. through fore 

800* 8* 100* par t of 
conning 
tower. 

l, !J00* 2 16* 5, 000* Heavy oil, .. . ....... 2, pas.'l.i..ng Conning tower and exposed portion 
70* tons. through r.ore of hull protected by nickel steel 

800* 8* 100* part.ot m·mour, 1.211 and 111 thick. 
COllnlllg 
tower. Otherwise resembles U . 22 to 25 

(see Pbte 84). 
Th_is was the fu-st submarine to 

be sent to the Irish Sea and ~ ain 
the first to be sent to the hlcditer-
ranean. After her arrirnl' in the 
Medi tcrranean she was officially 
called "U. 51. " 

1, 800* 2 15-l<· 4,250* Heavy oil , ----- ----- 2, passing Generally resembles u. 16--18, see 
55* tons. th.t·ot\gh P late 84, but conspicuous exhaus 

800* 8* - connrng funnel has been replaced by a 
tower. smaller funnel, slanting ait . 

1,200* 2 14* 2,750 Paraffin , · · ·· ···· · · 2, passing For general appearance, see Plate 84, 
45* tons. through but conspicuous exhaust funnel 

800* 8* 
I 

- conning bas been replaced by a smaller 
tower. iunnel, slanting aft. 

1,000* 2 13'" . . -. . ......... Paraffin · ····· ·· .. 2, passing For oeneral appearance, see Plate 85. 
th rough ctnspicuous ventilator and funnel 

600* 8* conning have been removed. A smalle 
tower. funnel is fitted, slanting aft . 

r 

880* 2 12.5 · ·· · ·········· Paraffin . . · ·· · · · ·· 2, passi ng For general appearance, see Plate 85 
through 

600* 
I 

8 conning 
tower. 

600* 2 12 . - ... .. . --- . - . Paraffin . . . .... .. . . 2, passing Pressure hull is about 147½ ft . long 
through with a pressure proof bulkhea 

320* 8 conning separating fore torpedo room(abou 
tower. 24i ~. Ion<>) from rest of hull 

Watertight door in bulkhead . 

' d 
t 

450 2 10. 9 P araffin, 2, passing The forerunner of all u. boats 
·----- -- ------ ------- -·· d 'Equi 

20 tons. thrOt\gh Built from designs by 
250 8.7 conmng villey-Montjustin . 

tower. 

I, 

-- --· · · ·· · · 2 14 ---- -- ---- --- - Heavy oil. --- --- -- ·· ··· ··· ···· · ·· · Built for Norway, but taken over b 
German Navy, prior to delivery 

y 

9 on 7.8.14. 

t Including stowage in ballast tanks generally appropriated for fuel on long cruises . 
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Official 

No. 

U.B. 65 . . . 

U . B.64 ... 

U.B.63 . .. 

U . B. 62 ... 

U.B. 61 ... 

U.B.60 ... 

U.B. 59 . . . 

U. B. 58 ... 

U.B. 57 . . . 

U.B. 56 ... 

U.B. 55 . . . 

U.B.54 ... 

U.B. 53 ... 

U.B. 52 ... 

U. B. 51 . . . 

U.B. 5 0 ... 

U .B. 49 ... 

U .B.48 ... 

U.B. 47 . .. 

U.B.45 ... 

U.B.44 . . . 

U . B. 4 3 . . . 

U.B. 42 ... 

u .B.41.. 

U.B.40 .. 

U.B. 39 ... 

U.B. 38 ... 

U. B. 37 .. . 

U.B.36 . .. 

U.B. 3 5 ... 

U . B. 34 . .. 

U.B. 33 . .. 

U. B . 32 .. . 

U .B. 31 .. 

U. B . 30 . . . 
(Interned in 

I-JoUa:nd 
26.2.17.) 

GERMAN NAVY-PART UL-SUBMARINES MARCH 1917. 

Dimen-
Dis-

Com pie- place-
Date of sions. ment. ment. (a) Type. Where ,_ 

Length. Sur-
Hull. 

first Com- (a) 
face. Armament . Built . Officers. (b) missioning. 1-

Breadth. 
(b) 

'"Ci M:en. (c) .J:l Cl) 

Draught . =~ U)_ Cl) 

8 
.' -Ft. Ins. Tons. 

Coastal ... --- ····· ·-- ---- -- ······ ·· ··· . . ···---- - ···- -·· ·--. --- .. ·----- ·--- -- ··-- --- ---

Coastal. Weser Yard, 
Bremen. 

Single hull 
with saddle 

tanks. 

1916 
~b~ 1~ (a~ 119 0 250 

~b 14 8 1- 22-pr. 
c) 11 - 1- m . . , 6 290 

2 bow' s T 
Coastal. Blohm & I one ab. (19.7"), 

Voss Works, ol.her· ove the 
Single hull Hamburg. 4 torpedoes. 
with saddle 

tanks. 

. 

Motive Power. H.P. No. of 

Surface. Surface. Pro-

Submerged. Sub- pellers. 
merged. 

--· · ----- ..... - -·· · · ··· · ··--. ---- --- · 

. 

Two 6-cylinder 
1-cycle Diesel 
engines. 

285 2 --250 

'l'wo Siemens-
S c huck e rt 
motors, each 
with two ar-
matures in 
tandem. 

SUBMARINES. 

Radius of 
Batteries. Speed. Action at Fuel and 

Economical 
No. of Surface. Speed. Fuel Cells. 

Submerged. Surface. Stowage.t Type. 
Submerged . 

Knots. Miles. 

.. .. . ------·· --- - --- ----- ------· ---------- --· ····· 

Heavy oil, 112 
8.5 4, 500 29 tons.t Tudor - lead 
6. 0 70 cells. 

Periscopes. 

----·········· 

• 

2; one pass-
ing thr9ugh 

con rung 
tower, 

one through 
fai rwnter 

just abaft i t. 

11 

Remarks. 

Believed to be completing in Marc h 

t 
1917. 

Probablv represent an improvemen 
on U.B. 18-47 (see below). 

S ee p. 31 and Plates 86, 88, and 89. 

a) . b U t t ks which can be I p t Including stowage ill a a, :rn ' 
roprinted fo r iuel on long cruises. 

Part ID. 
Section 5. 
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marines. 
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Official 

No. 

U.B.28 ... 

U. B. 27 . .. 

U . B . 2 5 ... 

U . B. 24 .. . 

U B. 23 l 
U. B . 22 . .. 

U. B. 21... j 
U. B. 20 . .. 

U. B . 18 ... 

U . B. 17 ... 

U.B.16 .. . 

U . B . 15 ... 

U. B. 14 ... 

U.B. 13 ... 

U . B. 12 ... 

U . B . 11 ... 

U. B . 1O . .. 

U.B. 9 . . .. . 

U. B . ·s ..... 

U . B .7 . .... 

U . B .6 .... . 

U.B. 5 .. ... 

U.B.3 .... . 

U . B.2 ..... 

U. B. 1. .... 

GERMAN NAVY-PART UL- SUBMARINES, MARCH 1917. 

Dimen- Dis- . 
Comple- sions. place-

Date of ment. (a) ment. 
Type. Where Length. -- Motive Power. 

first Com- (a) Sur-
Armament. Hull. Built. Officers. (b) face. Surface. 

missioning. Breadth. --J~t (c) I "g Submerged . 
~ ~ 

Draught. ci.J t s 
Ft. Ins. Tons. 

Coastal. Weser Yard, 
Bremen. 

Single hull 
with saddle 

tanks. 

1915-16 (a~ 3 
~ar9 

0 250 1-22-pr.; 
Two 6-cylincler (b 18 b 14 8 -- 1-m · 

(c 11 6 290 2 bow S.T. (19.7"), 4-cycle Diesel 
one above the engines. 
other· · 

Two Siemens-4 torpedoes. 
Schuckert motors 

Coastal. Blohm & each with two ' 

Single hull 
Voss Works, armatmes in 
Hamburg. tandem. 

with saddle 
tanks. 

Small Blohm & 
coastal. Voss Works, 

Hamburg. 
Sing! e h ull. 

1915 (a~ 1 ~a~ 90 0 125 1-1-pr. or 1 m . (b 11 b 10 0 - One Diesel (c 9 9 140 2 bow S. T . (lil' 7") 
:fitted abreast,- · engine. 

2 torpedoes. ' ~ 
• Electric motor· 

two armatures' 
:fitted in tandem 

on one aha.ft. 

Small Weser Yard, 
coastal. Bremen. 

Single hull. 

H.P . 
No. of 

Surface. 
Pro-

Sub-
merged. pellers. 

285 2 

250 

60 1 --120 

SUBMARINES. 13 

Radius of 
B°iitteries. Action at Fuel and Speed . Economical 

No. of Remarks. Speed. F uel Periscopes. 
Surface. Cells. 

Submerged . 
Surface. Stowage.t Type. 

Submerged. 

K nots. Miles. 

Heavy oil. 112 2; one pass- Seep. 31 and Plates 86, 88, and 89 . 
8.5 4,500 

29 tous.t T udor ing thr?ugh 
lead conmug 

6 70 cells. tower, one 
through 

fairwater 
just abaft it. 

' 

-

Heavy oil , 112 1. passing See p. :35 and Pbte Rli. 

8.4! 2,000 
. ~ 2. 4 tons. Tudor throt\gh 

lead connmg 
5 45 cells. tower. 

. 

riated for fuel on long cmises. 
k h: h can be :1pprop · t Including stowage in balla~t tan s, w ic " k ots W1th Diesel engine. 

t With motors for a short pcn od, but only 6.v n 

Part ill. 
Section S. 

Sub­
marines. 
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Official 

No. 

U. C. 99 ____ 

U. C.98 __ __ 

U . C. 9 7 ____ 

U. C. 96 ___ _ 

U. C. 95 ____ 

U . C. 94 ____ 

U. C. 93 __ __ 

U. C. 92 ... _ 

U.C.91.. __ 

U . C. 90 .... 

U . C. 89 .. .. 

U. C. 88 .... 

U. C. 87 ____ 

U. C. 86 .... 

U. C. 85 .... 

U. C. 84 .... 

U . C. 83 .... 

U. C. 82 .... 

U , C. SL ___ 

U . C. 80 .... 

u. c. 79 ____ 

U . C. 78 .... 

u. c. 77 ____ 

U. C. 75 ____ 

U. C.75 ____ 

U. C. 74 .. .. 

U. C. 73 ____ 

U. C. 72 ____ 

U. C. 7L ... 

U. C. 70 .... 

U. C. 69 .... 

U. C. 68 .... 

U . C. 67 .... 

U. C. 66 .... 

U . C. 65 .... 

GERl\ilAN NAVY-PART III.-SUBMARINES, MARCH 1917. 

Dimen- Dis-
Coml;?le- sions. place-

Date of ment . (a) ment . 
Type . Where Length. -- Motive Power. 

first Com- (a) Sur-
Armament. Hull. Built. Officers. (b) face. Surface. 

missioning. Bread th. ,_ 
(b) 

' -ci Submerged . 
Men . (c) -g [o 

Draught. U1 "' s - -
Ft. Ins. Tons. 

·- ----·------ --- --·------ -- --- -------- · ···-···· ·· ·· ··- - -- - ····· · . -.... - ... - -------- --- -- -- -- ----------- -

-
--- -------- -- -- -- ----- --- --------- -- -- -- -- ----- ······ · ···· -- --- - ·· ···· · · ·· ·· --- -- ----- -- ---- . ..... .. .. .. 

Minelaying. Vulcan 1916-17 (a~ 4 
rr62 

3 395 1-22-pr · 
Two 6-cylinder Works, (b 19 b 17 1 -- 1- m.; ., 

Double hull . Hamburg. C 12 0 475 2 bow T. (19.7"); 4-cycle Diesel 
1 stern S.T. (19 7")· engines. 
4 torpedoes· · ' 

Electric motors. 18mines. ' 

Minelaying Germania 1916-17 ~b~ 4 r~ 165 2* 430* 1-22 pr· Yard, 19 b 17 5*- 1- m· ·, Two 6-cylinder Double hull Kiel. c) 12 2* 513* 2 bow'T. (19 7") · 4-cycle Diesel 
1 stem S.T. (19_7~,)- engines. 
4 torpedoes· ' 

Electric motors. 18 mines. ' · 

* Approximate r,nly. 

SUBMARINES. 15 

Radiua of 
H.P. No. of Speed. Action at 

Economical Fuel and Batteries. 

Surface. Pro- Surface. Speed. 
Fuel No. of Periscopes. Remarks. Cells. 

Sub- pellers. Submerged. Surface. 
Stowage. merged. 

Submerged. 
Type. 

Knots. Miles. 

.... ..... . . . . . . . . ........ .... ·· ······· · ··· · ·· ····· · ·· ·· · · ·· · ·· · ··· · ··- · ···· ···· ·-

Believed to be under construction in 
March 1917. 

Probably represent an improvement 
on U.C. 16-79 (see below). 

.. .... .. .. ... ..... ....... .... . . .. ...... .... . ···· ·········· ·· · ·· ·-··· ··· · ··-----··· 

600* 2 12. 0* 6, 000~ Heavy oil, 124 cells 2, pas.sing ----- 40 tons thro~gh 
230* 7.0* - (normal connmg 

stowage).• tower. 

See p. 37 and Plate 90. 
In endurance and radius of action 

closely approach the reg1:lar ocean-
<>oing'{type of submarine ("Ul' 
toats). 

600* 2 12.5* 6, 000~ Heavy oil, 124 cells. 2, pa-a.sing 
230* 40 tons* t hrot!gh 

7.0* - (normal conmng 
stowage). tower. 

~ Calculated on normal fuel stowage; can be considerably increased by using ballast tanks for extra hlel. 
106292-17- 3 

----. OECLASSJ:f IJ.i:o 
Aulhori1y "f. U I ~I 

---

Part ill. 
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Official 

No. 

U. C. 64 .. . 

U . C. 68 . . . 

U . C.62 .. . 

U . C. 6 1. .. 

U. C. 6 0 . . . 

U . C. 59 . . . 

U. C. 58 ... 

U . C. 57 ... 

U . C. 56 . . . 

U . C. 55 . . . 

U . C. 54 .. . 

U. C. 53 .. . 

u. c. 52 ... 

U. C. 51. .. 

U . C. 5 0 .. . 

U C.49 . . . 

U. C. 4 8 ... 

U. C. 47 . . . 

U. C.46 . . . 

U. C. 45 ... 

U. C.44 . .. 

U. C.43 . .. 

U. C. 42 . . . 

U. C. 41. .. 

U.C.40 . . . 

U. C. 38 .. . 

U . C. 37 ... 

U. C. 36 ... 
1 u.c. 35 ... , 

U. C. 34 . . . 1 

GERMAJ.\r NAVY- PART III.-SUB1\1ARINES, MARCH 1917. 

Diruen- Dis-
Comple- sions. place-

Date of ment. (a) ment. Type. Where Length . -- :Motive Power . 
first Com- (a) Sur-

Armamont. Surface. Hull. Built. Officers. (b) face. 
missioning. Breadth. --

Submerged . (b) 
'tl Men. (c) ' a, ..0 Ill) 

Draught. ::, ... rn., 
8 

l Mmol•~g. 

Ft. Ins. Tons. 

Weser Yard, 
Bremen. 

Double hnll. 

1916-17 (a) 4 
~a~l65 2• 430* 1-22 pr.; (b) 19 b 17 5* Two 6-cylinder - 1-m · 4-cycl~ Diesel (c) 12 2* 513* 2 bo~'T . ¥9.7"); engm es. 

1 stem S .. (19.7"); Mine laying. I~erial 4 torpedoes· Electric motors. ard, 18 mines. ' 
Double hnll. Danzig. 

I 

I 

Minelaying. Weser Yard, 1916-17 (a) 4 Bremen. 
(b) 19 t)l 65 2* 430* 1-22-pr.; . Double hnll . b~ 17 5*- Two 6-cylinder (c 12 2* 1-m • 4-cyclf.: Diesel 513* 2 bo,~ 

1

T . (19. 7") . engm es. 
1 stern S.T. (19.'7"); 
4 torpedoes· Electric motors. 18 mines. ' 

?vli.nelaying. Vulcan 1916 (a) 4 
(ar 62 Works. (b) 19 3 395 1-22-pr. Double hull. Hamburg. (b 17 1 Two 6-cyclinder (c 12 - 1- m .. , 0 475 f bo,/ T. (19.7")· 4-cyclf.: Diesel 

stern S.T. (19 7")· engmes. 
4 torpedoes· · ' Electric motors. l 8 mines. ' 

Minelaying. Blohm & 1916 (a~ 4 (a)l65 Voss Works, (b 19 2 430 1- 22-pr. Double hull. Hamburg. (b) 17 5 (c) 12 2 - 1-m .. , Two 6-cylinder 513 2 b ·, 4-cyc-le Diesel 1 tow T. (19.7'') · s ern ST , engines. 4 t . ' · · (19.711) · 01Pedoes· ' 
Electric motors. 

* Approximate only. 
18 mines.· ' 

H.P. 

Surface. 

Sub-
merged . 

600* 

230* 

l7 

600* 

230* 

600* ... 230* 

600 
- --

230 

SUBMARINES. 17 

. 
Radius of 

No. of Speed. Action at Fuel and Batteries. 
Economical 

Pro- Surface. Speed. Fuel No. of Periscopes. Remarks. 
Cells. 

pellers. Submerged. Surface. Stowage. 

Submerged. 
Type. 

Milos. Knots. 

L 
2 12. 0* 6,000~ Heavy oil, 124 cells 2, passing 

40 tons thro1!gh 7.0* - (normal connmg 
stowage). tower. 

. -

I 

. 

2 12.0* 6,000~ Heavy oil, 124 cells 2, passing 
40 tons* through 

7. 0* - (normal conning 
stowage). tower . 

See p. 37 and Plate 90. 
In endurance and radius of action 

closely approach the regll:lar 
ocean-going type of submarine 
(" U." boats). 

2 12. 0* G,000~ Heavy oil, 124 cells 2, passing 
40 tons through 

7. 0* - {normal conning 
stowage). tower. 

2 12.0 I 6,000~ Heavy oil, 124 cells 2, passing 

I 
40 tons through 7.0 - (normal conning 

stowage). tower. 

I 
~ Calculated on normal fuel stowage; can be considerably increased by using ballast tanks for extra fuel. 

--»ECLASS,1.flED 
Authority £.: l) I 05_9 I 

·-----♦----- --
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Official 

No. 

U. C. 3 3 . .. 

U. C. 31. .. 

U.C.3,0 ... 

U . C.29 ... 

U . C.28 . .. 

U . C.27 ... 

U .C.26 ... 

U.C.26 ... 

U. C. 24 .. . 

u.c. 23 . .. 

U.C.22 .... 

U . C. 21 . . . 

U. C. 20 ... 

U.C.18 .. . 

U. C. 17 ... 

U.C.16 ... 

UC16. l U. C. 14 ... 

U . C. 13 ... 

U. C. 11. . . 

U. C.10 .. . 

u.c. 7 •.... 

U.C.6 ..... 

U.C.4 ..... 

U. C. 3 ..... 

U. C. 1. .... 

GERMAN NAVY-PART III.-SUBMARINES, MARCH 1917. 

Dimen- Dis- • 

Comple- sions. place-
Date of (a) ment. 

ment. - Motive Power. Type. Where 
(a) 

Length. 
Sur-first Com- (b) face. Hull. Built. Officers. 

Breadth. Armament. Station. 
missioning. ?) -

?i en. (c) 
I~ - Submerged. 

Draught. ..0 to ::, ... 
OCI a, 

8 

Ft. Ins. Tons 

Minelaying Vulcan 1916 
(a~ 4 

r~l62 3 Works, 395 1-22-pr • Two 6•cylinder Double hull Hamburg. 
(b 19 b 17 1 - 1-m • ·, 

4-c)'.cle Diesel c) 12 0 475 2 bov/T. (19.7''); 
1 stern S.T. (19.7")· 

engmes. 

4 torpedoes· ' Electric motors. 
18 mines. ' 

Minelaying Blohm & 1916 
~a) 4 

r~l65 Voss Works, b) 19 b 17 
2* 430* 1-22-pr.; Two 6-cylinder Double hull Hamburg. 

c) 12 
5*,-- 1-m • 4-cycle Diesel 2* 513* 2 bo~'T. (19.7") · engines. 

1 stem S.T. (19.7'.,') · 
4 torpedoes· ' Electric motors. 18 mines. ' 

Small Weser Yard, 1915 
~i~ 2 Mine- Bremen. 

13 t~no 3 179 ~24 pr. or 1 m.· laying. b 10 4 One 4 cylinder c) 9 -7 202 mines. ' 4-c)'.cle Diesel SinYJle 
hu I. engme. 

Siemens-Schuck· 
ert motor; 2 
armatures in 

·tandem. 

Small Vulcan 1915 m 3 (a~ lll Mine- Works, 
15 6 177 l-4 p laying. Hamburg. (b 10 4 

(c) 9 - 12 r. or 1 m.· One 6-cylindcr 1 194 mines. ' 4-cycle Diesel Sinflle 
hu I. engine. 

Electric motor; 
2 armatures 
fitted in tan-

* Approximate 0~ dem. 

H.P. No. of 
Surface. Pro-

Sub- pellers. merged. 

500 2 

230 

600* 2 

230* 

80 1 

155 

80 1 

155 

SUBMARINES. 19 

Radius of 

Speed. Action at Fuel and Batteries. 
Econo'mical 

Surface. Speed. Fuel No. of Periscopes. Remarks. Cells. 
Submerged. Surface. Stowage. Typ~. 

Submerged. 
-

Knots. Miles. 

11. 5 6, 000~ Heavy oil, 124 cells 2, passing 
40 tons thro~gh 

7. 0 - (normal conmng 
stowage). tower. 

See p. 37 and ~late 90. Represent 
' a veryif.ceat improvement on the 

series .C. 1-15, and in endurance 
and radius of action closely ap-
proach the regular ocean-going 
type of submarine ("U." boats) . 

12.5* 6, 000~ Heavy oil, 124 cells 2, passing 
40 tons* thro~glt 

7.0* - (normal connmg 
stowage). tower. 

• 

7.5t 1,800 Heavy oil, ll2 One, passing See p. 41 and Plates 86, 91, and 92. 
2.8 tons. Tudor thro~gh 

5 45 lead conning 
cells. tower. 

7. 5t 1,500 H eavy oil, 220 One, passing See p. 41 and Plates 86, 93, and 94. 
2.3 tons. Tudor thro~gh 

5 45 lead connmg 
cells. tower. 

tWith motors, for a short period ; but only a.bout 5.7 knots with Diesel engine. . 

-.DEC LASSJ.f IE D 
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GENERAL NOTES ON GERMAN SU~MARINES. 

I . OCEAN-GOING TYPE ("U" BOATS). 

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

General Remarks. 
These vessels are all built with two hulls- a partial O t h ll • . . 

shape somewhat like that of a torpedo boat and an inneru c~li d ! w1hich is given a 
Damage to the outer hull alone will not appreciabl im ~ir n ri~3: pressll.1:·e_ hull. 
t~e submarine, and certainly will not disable her. lhoufd th!~~jivmg qual~ties of 
situated between the inner and outer hull be penetrated -1 .ll \anks, which are 
on _the surface. In addition, an arrang~ment is fitted 'fi; ~ t' 0 co_ur~e, appear 
accident to mark the position of the submarine German b J c _mg 011 m case of 
t thi "f . . . su marmes are inst t d o use s_ arrangement i it appears advisable, in order to mislead rue e 
enemy. Oil seen on the surface must, therefore never be ace t d and _delay an 
a submarine having been sunk, or even damagel ep e as evidence of 
Cruising Endurance. 

Until recently t he usual duration of a long cruise was about f 
tendency now (March 1917) is to reduce the leno-th of cruises pr b o~r weeks, but the 
more rapid expenditure of torpedoes, which is d;e to the incr~ased a :Y on account of 
vessels. armmg of merchant 

Endurance Submerged. 
. Cases are reported of German submarines spending 28 and 36 h . 

It 1s state~ that the crew experienced no serious discomfort after 2~h s s:tbmerged. 
C 1 

oms. 
o our. 

A light Fren?h _grey, similar to that of larger German vessels i 
adopted. As variations, and by way of disguise black and whit h s nearly always 
used, and occasionally waves are painted on th~ grey. e c equers have been 

The deck is often painted dark grey or black, and the • 
grey. connmg tower dark 

The periscop~ is som~times pai~ted green or in waved lines of • 
A bow wave is occas10nally pamted on, to give a false imp :Vhite and grey. 

speed. resSion of very high 

Outer Hull. 
The form of t he outer hull is chosen solely with regard t . . 

and speed on surfac_e. Th~ space betwee°: the inner and outer\ s1r~omg q'½alities 
water ballast and 011 fuel, m tanks of vanous size. ·when the bu s i~ occupied by 
valves at the bottom _of ~hese tanks _are opened and thus e uili _oat ~s sub!11-erged, 
between the pressure mside and outside the tanks. This enibl b;hm is rnamtained 
co?-struct~d of comparatively lig~t plating. On the other han es e outer hull to be 
plies a great factor of safety agamst collision or gunfire part· d,1

th
1e ~uter hull sup­

cushion of water or oil between the two hulls. ' icu ar Y m view of the 
. The out~r _hull must ~e r~garded essentially as a rece ta 1 

oil fuel. If it 1s holed this will merely entail, at most / 1 c e ior_water ballast and 
pressure hull also is penetrated. ' oss O 011 fuel, unless the 

A strong plate keel is fitted, usually filled with lead · . 
detachable, forming safety weights ( about 12 tons in mo~igs. tarts of the keel are 

_Three_projections, like portions of a bilge keel, aboutfi!:n su _marines). 
on either side of the boat, one forward, one amidships and fee} In length, are fitted 
of the weight when lying on the bottom. ' one a t. These take part 
Pressure Hull. 

Is. ~f circula! section, cylindrical i~ form amidshi s . 
extremities, and with blunt ends. It con tams all the mach1n' tapering towards the 
for crew. In modern submarines it is tested for a depth of e{l7 ~~~tccommodation 

'P 
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Bulkheads. 
The majority of the bulkheads fitted inside the pressure hull are curved both 

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 t he inner and outer hulls, on either side and at the ends of 

the vessel. To extend t he radius of action of t he submarine, oil may be carried in 
some of the ballas.t 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 t he same 
way as t he 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 fo:-· use from the upper part of the 
tanks, it is automatically replaced by sea water c_ommg under pressure from the main 
engine cooling system through non-return valves m the bottom of the tanks. Arrange­
ments are made so t hat only about nine-tenths of t he fuel can be v.rithdrawn so 
.as to prevent water finding its way to the engrnes. ' 

Compensating Tanks. 
Are fitted inside pressure hull below _control 1:oom for compensating for the 

weight of stores consumed, sea wate1: bemg admitted as necessary. The fuel 
expended being automatically replace~ m the f~el tan~s by sea_ water, compensation 
in this case is only necessary for the difference _m _speci_fic gravity._ The c~mpensat­
ing tanks are also used to compensate for vanat10ns m the specific graVIty of the 
sea water . 
Torpedo Compensating Tanks. 

F itted below torpedo rooms inside pressure hull, and serve to compensate for 
torpedoes fired, and also to fl.o~d t he torpedo tubes before opening the sea-caps, so 
that diving trim shall not be disturbed. 

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

Trimming Tanks. 
Are situated near t he 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. 51-60, and U. 66-70, the_ upper 

d~ck is formed by ( 1) a superstructure over the pressure hull, ab~ut on.e-third t he 
width of the vessel, merging into t he outer hull forward and extendmg to the rudder 
post aft; (2) a deck at a lower level on either side, formed by the tops of the tanks. 

A noticeable featw·e in all these submarines is the marked sheer of t he bow. 
The superstructure is open t Q the se'.3- through a J.?-Umber of small ~oles at ~he 

level of the deck on eit her side and contams fuel and all' supply connections, engme 
muffler boxes soundino· machi~e and various safety arrangements, such as telephone 
and lig~t buoy, lifting :hackles a~d diver's connections. In some subr:iarines a s1!1all 
collapsi]:>le boat is carried in fore part of superstructure. In the earlier submarmes 
fitted with 22-pr. guns the guns housed in t he superst1ycture. 

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

In U. 43-50, U. 61-65, and U. 81-90, the superstructure is rounded over to 
meet the outer _hull, and t he t ops of t he tanks _are _not visible. 

In submarmes of this type t he bow also 1s slightly ~ounded. . 
The space on either side above the tanks is free-flood mg, and t he middle portion 

of the superstructure is ut ilised as described aborn. 
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Conning Tower. 
Is fitted nearly midway betwee°: bow and stern. In all t~e late~ submarines it is 

armoured being const111cted, accordmg to report, of about 3-mch mckel steel. It is 
pressure-proof and can be shut off from t he pre~sure h1;1ll b): a w~tertig~t ha.tch. The 
top, which i~ ~ome-shaped, is ~armoured. ~ hght bridge is bu~t over 1t , wit~ surface st eering posit ion. The connmg tower co~tams depth g3:uge, clinometer, engil!-e t ~le­
graphs, torpedo firing pistol~, g~·o receiver, and steermg wheel. Commumcat10n 
from conning tower is by voice-pipe. 

In recent submarines t he bridge is about 8-10 feet above wat er level. A small 
chart t able covered with celluloid, is usually fitted on the bridge. 

The m'odern conning tower is roughly oval in section, but somewhat pointed 
forward the length fore and aft, being about 13 feet, and t he maximum breadth about 7' feet (see u'. 66- 70, Plate 80) . In older submarines the conning tower is 
circular in section. 

The e>..'ternal appearance of t he conning tower, surr?unded as it is by t he 
fairwater, varies greatly in different classes. Types of connmg 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 fail:water to allow for lookino- nearly ahead or astern through the sidelights. Port and st arboard lights 0 . 
are fitted on the connmg tower. 
Periscopes. 

Two periscopes passing t liro1:1gh the conning t?wer are always fit t ed. In 
most cases they can both be used either from the connmg tower or from t he control 
room below it . ,, . In U. 66- 70 class an addit i~nal or " em~rgency penscope is fitted, passing 
through the foremost part of t he fairwater . It 1~ used from t?e control room, and is intended to be available in t he event of the conmng tower bemg holed and t he other 
two periscopes being put out of act ion. . · In this class the principal periscope (the after one) toget her with the platform on 
which t he observer stands, ascends and descends inside a shaft passing through t he 
control room. . 

A small motor is fitted for raising each periscope, and alternative hand-gear is 
provided . When in the housed posit ion,. the periscopes drop into circular wells in t he 
tanks under the control room. The_ periscopes are revolv.ed by hand. One of them 
is usually fitted wit h an all-~·ound prism, to enable t he hor~zon to be searched quickly 
by revolving the inner pen scop_e tube, t~e outer tube with t he eyepiece remaining 
stat ionary; it can also be used m ~he .ordmary. way, the outer t ube being revolved, 
and t he observer moving round with it . 

One at least of the periscop~s is bifo~al, and also, by t~e movement of a lever, can be used to search the sky for aircra~t, mste:1d o~ searchmg the horizon. 
One or other of t wo. range-findmg devices is fitted to the modern periscopes . 

these devices can only give very rough results, but are no doubt nevertheless of 
considerable assistance for t orpedo work. The two arra?-ge~ ents are quite different in det ail, but in each case a masthead or other known .heig1:it 1s used, b~ing compared 
with a vertical scale, or ~ro~ght ~etwe~n two cross wires, m t he field of view. 

The usual field of VIew is 40 - 45 . 
The periscope tubes are of °:ickel steel, the ~pper tube being usually about 

4 feet long, and of from 2.5 to _3 mches externa~ diameter, the lower tube varying from 12 to 25 feet in length, wit h a_n external d1amet.er of about 5.9 inches. 
When the submarine is proceedmg submerged, usmg her periscope, 2- 3 feet of the periscope tube is usual~y shown above t he surface. 
The periscopes are believed all to be manufactur~d by Goerz or Zeiss. 
A flashing lamp is usually fitted on one of the periscopes for signalling purposes. 

Armament. 

Guns.- b · t U All recent large German su marmes, excep •. 71-80 (seep . 29) are fitted with 
either one 4.1-inch or two 22-pr. guns. The ~-1-mch ~un is mou~ted before t he 
conning tower. Where ~~o 22-pr. gll:ns are c~rned_,,.one is before, and one abaft , t he conning tower. In addition a machme gun 1s ca111ed and can be mounted on t he 
conning tower. 

1 
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Most of t he boats which at present (March 1917) carry two :2 2-pr. guns wiii be 
re-armed with one 4.1-inch, as guns become .available. 

In all modern boats t he gun or guns (except machine gun) always remain in 
posit ion when the submarine submerges. Each· gun is mo~nted ~n a slightly rai~ed platform which is extended beyond the superstructure on either side and fitted with 
hand rails. A special form of watertight tampion, like a ginger-beer bottle stopper, 
is fitted. 

Some of t he earlier boats carry only one 22-pr . and a machine gun. The 22-pr. 
is mounted forward. 

The 4.1-inch ~·un can ~cd, which is fitted with telescopic si6hts, has nn effective 
range of oYer 13,000 yards. The 22-pr. gun has an effectiYe range of 8,500 yards. ~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 Sitpply.-

As much as 750 rounds of 22-pr. ammunit ion was carried in U. 66- 7'0 class, and 
consequently at least 400 rounds of 4.1-inch ammunition will probably be carried in 
new boats. 

In the above-ment ioned class, the ammunition is stowed in two magazines, under the fore torpedo room and after torpedo room respectively, and also in four " ·atertight 
lockers in t he superstruct ure. 

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

The ammuni tion is got up by whip (or passed up by hand) t hrough t he ordinary 
hatchways, or, in bad weather, through t he conning tower . In some boats the 
ammunit ion is t ransported from the conning tower to the gun by means of a t raveller running on the jumping wires. 
Torpedo Tubes and Torpedoes.·-

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

The class U. 71-80 have deck tubes (see p. 29) . 
The class U. 66-70 have four bow t ubes, but only one stern tube. 
Submarines from U. 3 to U. 39, and t he class U. 51-62, are believed all to have 

t wo bow tubes and two stern t ubes only. 
The class U. 43- 50 have four bow and two stern tubes. . 
No broadside tubes, so far as is known, are fitted in an y German submarme. 
Up to an<l including U. 20, 17.7-inch t orpedoes ar~ carried ; from _u. 21 onwards, 

19. 7-inch. It is possible that t he most recent submarmes carry 20.9-mch torpedoes. 
The t ubcs are fired clcctrica11y by air impulse. The firing Yalves can be worked 

by hand if necessary. . . . . The number of torpedoes earned m modern boats van es from eight to twelve. 
The steel 19.7-inch torpedoes usually carried are of the dry heater type and are 

fitted wit h gyroscopes capable of being angled in 15 steps up to 99°- They have a range of 6,800 yards at a speed of about 30 knots. The ch:1rge is about 320 lbs., 
probably of T .N.T . . . 

A proport ion of short bronze torpedoes is frequently carried, for use agamst merchant vessels. 
Torpedo net cutters of an explosive type a.re used. 

l\1ines.-
Are carried only, so far as is known by submarines of the class U. 71-80 (see 

P· 29), and by t he smaller type of submai:ine known as the "C" type (see p. 37). 
Bombs.-

Two types of bombs are carried one beino· t he well-known explosive charge 
constantly used to sink vessels which have been ; lxmdoned by their crews, t he other 
being an incendiary bomb which bursts into flames on being thrown on board a ,·essel 
from a boat or from the submarine herself. 

. T}-ie ~xplosive charges are cylindrical in sha.pe, about ~ inches in diameter and 
7 u1:cnes m len~th: th~ fuse, which is about 6 feet long, 1s supposed to hum for 5 mmutes, but m practice bums for 10. 

The incendiary bombs are of a similar shape but somewhat larger. 
106292- 17--4 
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Wireless Telegraphy. 

~sually t wo masts are fitted to carr): the main aerial; t hey are hinged at t he heel 
a°:d l~e aft along t he dee~ when not reqU1re1 .. In the more recent boats t he can be 
raise~ and lowered by wire purchases from ms1de the hull. The main aeriaf usuall 
c°.ns1sts of two _parts ?f ba~·e stranded phosphor-1?~·onze ·wire. Porcelam insulatm~ 
am fit ted. The Jumpmg wires are used as an aux1harv aerial when th b · · 
t · d d f d · · d h h J e su marme 1s 
l'lITIJ?teh r~a tyh or t1V1lng an w _en tbefma~ts cannot be raised. The instruments 

are e1 er m e con ro room or Just e ore 1t . In all recent boats il t b' t 
is fitted. a s en ca me 

Wireless communicat ion is pract~cally impossible in heav ,.. h . 
masts cannot be got up for fear of thell' going over the side and t · eat ei, as ~he 
over the boat short-circui~in~ t~e jum_ping wi_res. The wirele;s set he ~fa~ brea~n ng 
the Telefunken type and 1s s1m1lar t o, if not identical '\vi.th the sl ~:ua Y t ted is of 
to larger vessels. The usual t ransmitting range is 50 t; 100 ~i -ranie set ~t~ed 
range la,rger. The latest submarines, however have an im r es,. t e receivmg 
species of valve amplifier , called a "sound-~ ao-nifier" is P 0~~dd wir

0
eless set. A 

· 11 t · t 1 h O 
' can ie erman s b marmes usua y ransmi on a wave- eng,t of 1,312 feet and , ·. · u -

wave-lengt h. Ieceive on a longer 

Air Service. 

A number of steel bottles containing compressed air at h' h 
to enabl_e balla~t and othe~· tanl~s t? be blown rapidly. In 1b jJ~ssure a1:e carried 
are earned, bemg stowed m pairs m the superstructure Th. -70 .20 air-bottles 
about 12 cubic feet. · e capacity of each is 

Two air bottles are fitted to t he engines for blast and sta ·t· 
. . 1 mg purposes. 

Ventilation. 

(a) When submerged.-
A great deal of attention is paid to air purification whi h • 

view of t he large complements carried by German sub~ari c is Tery necessary in 
absorb the CO2 by passing the air by means of ventilatino- i es. 1-_he system is to 
containing fragments of caustic alkali. 0 ans t 1u'ough a purifier 

In addit ion, cylinders of oxygen are carried in order t 
oxygen in t he air. 0 renew the supply of 

In U. 66- 70 four such cylinders are carried t he capa · t f 
5¼ cubic feet . e • • • ' Cl y o each being about 

Apparatus for testmg t he condition of t he air is carried. 

(b) On suiface.-
A vent ilat ion tube immediately before the conning t o 

the inner hull. The main engines t ake air from t he engine w.er communicates wit h 
of t he air is ensured. Ioom and t hus renewal 

Safety and Salvage Arrangements. 
Are of n, most detailed natme, and include light and t 1 shackles and diver's ccnnections on pressure hull detachabl ~ ~phone buoy lift ino­

of air-purifying cartridges, fitted for individual 'use saf~ty e weif hts, a larg;~ supply 
Electric torches are pro':1-ded. ' mas (S and jackets &c 

The life-buoys earn ed are of horse-shoe shape usuall . ' · 
conspicuous. ' Y painted red d an very 
Accommodation. 

_Owi_ng t o the large complements carried, t he acco . . 
ma1 mes is extremely cramped. As a rule, there is only ~ 6dation 111 Gerrna b 
members ot the crew (petty officers excepted). The cre! e unk_ bet-ween eve~ ~ 1 

-

hours on and six hours off. Work in two wat ch Y ~ o 
There are two water-closets, one or both of which ca es, six 
Steam heaters are_ fitted and are provided with su 1 be used When subm 

on upper deck for use m harbour. The engine exhausf P Y and exhaust co er (?;ed . 
ing, and in some cases electric radiators are fit ted. An elgats~s are also used 1n~chtions 

ec r1c cookin t _01 eat -
g s ove is fitted. 

() 
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Main Engines. Part m. 
The earlier submarines, up t o U. 18, have 2-cycle, 6-cylinder, Kort ing paraffin Section 5· 

engines. . n· 1 . fit t d B th In all submarines from U. 19 to U. 20, 6-cylmder 1~se ~ngme~ are e . o . 
t he 2-cycle and 4-cycle type are in use ; the follow~ng 1s believed to be theIT 
distribut ion:-

2-cycle. 4-cycle. 

u. 19- 23. 
u. 41-50. 
u. 51-60. 
u. 71- 80. 

u. 24-40. 
u. 61-70. 

T hus of 62 boats, 35 have 4-cycle and 27 have 2-cycle engines. . . 
Air in'ect ion is used in all cas~s. 11:1 all ? oats ~p to fl· 80, ~ater-coolmg IS used 

for t he islons of t he 2-cycle engmes, :rod 011-coolmg fo1 t he_ pistons of t he_ 4-cy_cle 
• p I the 4-cvcle boats of U. 81- 90 class, water-coolmg, however, 1s bemg engmes. n J • 

fit ted experimentally for t he pist ons:. . . . . 
Both t he 4-cycle and 2-cycle engmes are reversib_le, but app~rent ly, m practice, ~n 

l b ts manceuvring is usually effected wit h the mam motors, whereas m 
the 2-cycle t oa t heL main engines are always used for manceuvring. 
the 4-cyc e ype h f t 

The 2-c cle boats are generally t e as er. , . 
U. 70 Zn.a u. 50 may serve as exam_p~es of the two types. The ievolut10ns 

in these boats are approximately as follows.- . U. 70 U. 50 

( 2-cycle) . ( 4-cycle) . 

Utmost speed ___ ___ ___ ___ ____ _____ ______ :~~ 
F ull speed__ ____ _____ ___ ____ __ ___ ·250 
Three-quarter speed _ - - - - ------ - -------- -
H lf d ------ - 200 a -spee -- - - --- - - - -- 160 
Slow speed _ - - - - - - - ---- - - - - -- - - - --- - - -- - 90 
De-ad slow - - - - ---- - - - - - - - - - - -- - --- - - - - - -

450 
350 
300 
250 
200 
80 

Horse Power and Speed. Corresponding H. P. 
Utmost Speed. (two engines) . 

. 17 .5 knots 2,600 

i: ;g========================= 15.5 knots 2,000 

Cruising Speed. • · · d f . t d t o make her passao·es at 250 revolut ions, givmg a spee o 
U. '70 1s repor e b . 

12.5 knots. . t l , lso proceeds at about 250 revolut ions, 
U. 50 ·when on passage appa1en ) a 

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

Main Motors. . . lekt rizitatsgesellschaf t ( A. E . G.) . No 
Are mostly supplied by the Allgememe E f u 19 onwards but t he swit ch-

essential change in th~ t yI?e has ~e~n ~~a: ed roj~ all· cases there ~re two armatures 
board has been m_uch simphfied an imp b ft the main engines. 
fitted in t andem on t he same ~haft 

1
as,tahnd a abe~· of revolut ions made by t he main 

The following are approximate y e num 
motors of U. 70 and U. 50:- U. 70. U. 50. 

300 350 
Utmost speed - - - - - - - - - - - - -- - - -- - - - - ---- - 250 300 
Full speed _____ ___ ______ _____ ___ ________ 200 240 
Three-quarter speed ____________ ____ _____ 150 180 
Half-speed - - - - - - - -- - - - - - - - --- -- ------- - 100 120 
Slow speed _ - - - - - -- - --- - -- - - -- - --------- 85 90 
Dead slow_______ __________ ____ ____ ___ ___ 20 20 
Slowest possible_ ____ ______ ______________ . 

t l rf th t ·s are available as generators for chargmg t he ·when on 1e su ace e mo 01 
battery, being run off the main engines. 
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Clutches are fitted between t he engines and motors and between the motors and propellers. The clutch be~wee1;1 the engine~ and motors, known as the Bamag clutch, is worked by compressed air, with alternative hand gear. 

Fuel. 
As mentioned above, the earlier submarines used paraffin. From U. 19 onwards all German submarines used, if possible, he_avy oil of a specific gravity of about 0.9. They are, however, not dependent on t his, but can use any oil which is not too viscous, and which has a flash point over 100° Fahr. 
The oil fuel usually employed is a first distillate of tar oil, and is of a brownish colour. 
In U. 70, with engines developing 2,600 h. p. at full. power, the consumpt ion of oil at 12 knots is about 60 gallons an hour: at 8 knots it would be about 20 gallons an hour. 
On long cruises, oil is carried as a matter of routine in two or more of the wa1 er­ballast tanks; in most modern submarines four ballast tanks are appropriated for this purpose, t he oil, as used, being replaced by salt water, as in the case of the fuel tanks proper. 
The amount thus carried has been included under" Fuel Stowage" and allowed for in t he" Radius of Action" given in t he tabulated details on pp. 2-9. 
The figures given in the "Radius of Action " column represent ordinary cruisino-wit h both engines. They can be exceeded by using one engine only. 5 

Accumulators. 

All boats appear to c~rry a battery of 220 ?ells, divided electrically into half batteries or quarter batten es. They are pl~c~d m tan~s bel?w the living quarters bot h before and abaft the control ro?m·. Airtight floormg with t raps in it is fitted over the tanks. Very elaborate_ventilat1on arrangements are fitted to get rid of the hydro1;en produced when chargmg t he accumulators. 
The plates are of the grid type filled with the usual pastes; about 16 neo-ativ and 15 positive plates in each cell. . . . 5 e 
The dimensions of the cells are various, bemg modified as necessary to suit the place of stowage. . 
The life of the accumulators depends mamly on the regularity with whicl charging is carri~d out . If it can be ~~oided, t_he b~ttery is never allowed t~ rem~m for long m a half-charged cond1t1on, as m this state the plates rapidl deteriorate. Y 
The battery can be charged in case of :iecessit:y from almost any vessel fitted with a dynamo, as well 3:s from a shore-charging station. 
Complete c~argmg of the b~ttery takes from 18 to 2~ hours, but the ordinar chargincr up earned out at sea will rarely extend beyond six hours. A subma ,· .Y ::, 1 h · 1 f h b · nne 1s not obliged to compete c argmg _)e ore s e su_ merges; 1f charging is incom 1 t this will merely mean a proportionate reduction of her radius of action the~ submerged . 
The voltage in all boats is 220. 

Propellers. 
Two 3-bladed propellers are fitted to all boats ; diameter in U 66-70 cl b 5 feet. · · ass a out 

Auxiliary Machinery. 
Practically all electrical. In~ludes H.P .. and L. P. air compressors wireless alternators, capstan, periscope, steermg and fan motors ball 'lyro and fuel pumps, and lubricating. oil p~mps. ' as pumps, 
The main ballast pump 1s designed for use up to a dept h of 33 fath 

Exhaust Funnels. oms. 

All submarines up to U. 18 were originally fitted with cons • 
funnels aft. These have been rerla?ed in most cases by smaller f~~cie~~s exhaust angle of about 30° to t he d~ck, pomtmg aft. The exhaust from the b tset at an visible at a considerable distance. se oa s may be 
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Part m. U rirrht funnels are, however, sometimes use~ as a means. of disguise ... or p b d k beinu then purposely emitted. .. , _ concealment, enseb sm~ e habust t hrouuh a pipe at the stern just above the water 
Section 5. 

All modern su man nes ex . . . t:, 

line, and t heir exhaust is almost mv1s1ble. 

Submersion. d' d t h t t · d t :mminu tanks are always kept a Juste so a o The compensati~g ~n 
1 
bast t~nks have to be filled. At the same time the submerge only the exted1 nal 1 bda to force the boat under by means of the hydroplanes. main motors are starte a iea 

Emersion. bl wn ar tially empty by means of compressed air The m~in ballast tanks are~/~ en ~onnection wit h t he atmosphere has been 
from t he air stora

1
g1e tbotttt~ are ~ompletely empt ied either by the pumps or by established, the ba as an · 

compressed air. ,. . uickl , a cloud of steam and black smoke may ~e ·w hen a _su~maune di;:!e~ a fafse impression t hat the submarine has ~een hit. observed, "·b1ch is a?t ~o c J by fuel oil being discharged unco_nsumed mto t?,e The ~lack smoke 1
~ 1c~~f ch combined v,·it h t he absence of all', causes par~1al exhaust pipe, t he he1a~t 11 ·ti'on' of the cloud is steam, due to the hot exhaust pipe 1 t' The w 11 e p01 com)US _1011· , t h t h sea-water. . . · comino· mto contact " 1 t · e f the tanks durino- submergmg might possibly be Ii~ addition, t he Yen m~ o b 

mistaken for t he fall of a shell. . 

Depth when Submerged. . t h of from 8 to 10 fathoms, but in heavy weather 
Laro·e submarines crmseha~ ~ dtetpacks at a depth of from 3 to 4 fathoms, reckoning n - . . the make t eu a they go deepei ' Yof superstructure. 

in each case to top · d tbs up to 27 fathoms. They lie on the bottG~m. 111 ep I narines havino· dived to a depth of 50 fathoms Cases are known of e1 man su ) 1 b , 

without injury . 

Diving Capabi~ties.. , aft are fre uently met witl~, German sub1?arine5. In areas m w~11ch patr~l er _. d i he opposite mam motor runnmg fo1 11 roceed with one 011 engme ~n a· · and it is not necessary first u~~a uTsiti1. They are t hus re~dy fo~ a~
st~~~ei~v'~Sg~bmersion." The other main io ftart t he motors, as descnbed_ a ~:-e ~hich is in use, is run as a dynamo for 

motor, on the same shaft a~ t he 011 ~~hmcle:tricity expended is constantly replaced. charO"ing the battery. In t lns mann~1 e . f . n indefinit e period. . Sub~arines can t herefore _proceed hkl t his_. o:s aproceed with the majority of t heu· 
As a further precaut10n some lu )i~~;nsu erstructure is awash and only t he ballast tanks already flooded, so t 1at p l f 

conni11 0· tower is visible. . bmero·e within a minute to a dept 1 0 
U~der such conditions a submarm~ can ~u b 

3 fathoms (reckoned to top of superstrnctme) . 

Prize Crews. 
1 carried a prize crew of one Submarines making extended cruises hav~ _recent y m lement. These officers 

or two officers and from four to seven men]' ac\d.1t~on~l :~:i e~ployed as decoys or for and men are used to man captured vesse s, w nc aie 
housing crews of ships sunk. 

u. 71-80. 
General Remarks. . • characteristics These large mine-laying submarines form~ class ap~rt;_their ~a~l1 
will, therefore, be briefly described, as far as mformatwn is avai a e. 

Endurance. . . . . .· . the low speed The usual duration of cruises 1s t hree to fo~i "eeks, but, 0 " mg _to h t f other of these boats (9 knots), their radius of action 1s small compared with t a 0 

ocean-going boats. 
Deck and Superstructure. 

These submarines have a good deal o~ freeb_oard. 
The superstructure is rounded_ off ?n either side to meet the hull, so that the top of the tanks is not visible, except Just m re~r of the torpedo tubes, where the super­structure narrows up to leave room for loadmg the tubes. 
The bow also is rounded. 
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Periscopes. 
Two are fitted, t he foremost one being used only from control room, t he after one 

from either con trol room or conning tower. 

Armament. 
Guns and Ammunition Supply. 

One 4.1-inch or 22-pr. gun, mounted about 25 feet before conning t ower. 
One machine gun. 

Torpedo Tubes and Torpedoes. 
Three deck t orpedo 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 t he hull 
only the breech and mouth being visible. They are loaded from on deck but fired 
from conning tower. The safety pins of t he pistols are usually removed dn leaving 
harbour, so that there is no need to touch the torpedoes again. 

Three 19. 7-inch torpedoes are carried, stowed in the tubes. 
Mines. 
· Thirty-four Type IV. mines are carried, stowed in a mine room right aft. The 
mines stow on t heir sides on three t iers of rails fitted on either side of the boat. 

They are ejected by compressed air throug~ two ho!·izontal tubes, one on either 
s~de in the extreme stern, level with the lowest t ier of rails. The ~nes in the upper 
t iers are transported down to t he level of t he tube by a small lift of some kind 
probably worked electrically. The mines stow with the sinker aft, so that the latte; 
enters t he t ube first. 

Internal Arrangements. 

The pressure hull is subdivide~ l:'s follows :- , . . . 
(1) B ow compartment, contammg t he men s hvmg quarters right forward and 

abaft t hese, separated by a curtain, t h~ petty officers' mess. An 'ordi­
nary watertight bulkhead separates t his from 

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

(3) The officers' quarters, separated by anot her pressure-proof bulkhead from 
(4) The control room , which again is separated by a pressure-proof bulkhead 

from 
(5) The engine room separated by Dn ordinary watertight bulkhead from 
(6) The motor room, ~baft which, separated by another watert ight bulkhead, is 
(7) The mine room. . 

Watertight doors or manholes are fitted m all bulkheads. 

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

hammocks are provided . 

Hatches. 

There are t hree access hatches, one on top of co~ing tower, one just before t he 
gun, leading to warrant officers' mess, and one aft, leadmg_to motor room. Abaft this 
there is a specially large hatch used for the passage of mmes only. 
Compasses. 

A magnetic diving compass is fitted on fore end of faii·water, and the corre­
sponding compass below it in the control room. . 

In addit ion the1:e is a gyro installation, co?sistmg of a master compass in motor 
room and repeaters m control room and conmug tower . 

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

Sounding Gear. 

A hydro-pneumatic sounding machine, worked electrically is fitted • 
room. ' m control 

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. 

General Remarks. 
(See Plat es 88 and 89.) 

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

Submarines of t his type are constructed in sections, so as to be t ransportable 
by rail or othern·ise. They have only a single hull, but light external t anks are 
fitted. They are much more vulnerable t o gunfiTe t han t he ocean-going type, the 
conning tower, as stated belo-iv, being a particularly vulnerable point. A striking 
feature, \vhich at once distinguishes them from t he ocean-going type, is t he bluff, 
rounded bow and very low stern-the lat ter nearly submerged ·when in surface t rim. 

Colour. 

A light French grey, as in t he case of ocean-going submarines. Vv aves painted 
on the hull and superstructure, and even on the bridge screen, a.re a favourite device. 
The deck is of ten 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 ,·vit h a maximum breadth of 12 feet. 
The sections of the pressme hull a.re circles. The length and breadt h beyond t he 
pressure hull are obtained by building light steel casings at t he ends to give t he 
submarine ship-shaped extremit ies, and by fitt ing external saddle tanks, which carry 
water ballast amidships and oil fuel to~·ards t he ends. These casings and tanks 
are about -h inch thick. 

The pressme hull plat ing is * inch t~ick, worked flush on t he frames w_it h 
external edge strips. The frames are 31 mches apart and of angle-bulb sect ion 
6 inches deep. . 

The pressure hull is built in 5 sections connected together by external s_trips 
runnin(T round t he boat and double r iveted on each side of t he joint . The middle 
section~ about 29 feet long, is a cylinder. The other four sections are. roughly 
frustrums of cones. The lines of t he pressure hull are therefore all straight and 
the ends are blunt. The few internal t anks are placed so t hat t hey do not cross the 
junctions of t he pressure hull. This permits all the sections to be b~ilt complete­
with t hefr t anks and t he latt er to be tested in the sections. The ·whole IS t hen ready 
for transport, u' necessary, by ra.il and for re-erection on arriv~l at _its destinat_ion~ 
This re-erection can easily be carried out in a fortnight, the various mternal fittmgs. 
being then quickly installed . 

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

The ballast keel runs nearly t he whole len<Tth of the pressme hull. It i_s 4 fe~t 
wi~e and 12 i11:ches deep, formed of strong tra1~sverse girders and bottom with thm 
casmg at t he sides. Lead pigs are stowed along t he keel. . 

The centre part of the keel forms a detachable safety \-reight . 
External Tanks. 

There are four broadside ballast t anks t·wo on eit her side of the submarine, 
amidsl~ips. The extremities, beyond t he pressure hull, are free flooding. The 
broadside fuel tanks, four in number, are situated one before and one a.baft t he 
ballast t anks on eit her side; ca pa city 1 7 tons. 
Internal Tanks. 

The trimming tanks are situated at the extreme ends of the pressure hull. In 
addit ion, there are si.x main internal tanks three on each side of the middle line. 
The t"·o after tanks, ·which are under engine'room, s~mv 5 tons of oil fuel. The other 
fom·, ~nder the cont~ol room and fore end of engme room, are ballast and com­
pensntmg tanks holdmg 14 tons in all. 
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Deck and Superstructure. 

The superstructure stands about 3½ feet abov th . · 
t o the sea through numerous small holes on . .e . e P1 essUI'e h_ull and IS ope_n 
supply connections, air bott les, engine muffler bit~ei side. . It conta~ s fuel and_ a ir 
safety a:rrangements, such as telephone and lio-~f ~s, sou~d1?g machme, and vapous 
connections. . T~e plating is about ½ inch thick u1, liftmg shackles, an~ diver's 
3 f~et, ~ut t hIS_ mcreases in wake of un co . o-. ,h: breadt h. at ends is about 
amic:Jships a fall'ly roomy upper decf is 'obt~~0 t o'i'\ er, and ~ngme hat ch, so t hat 
gratings and steel frames, and is generally ort ti Th~e deck is formed of wooden 
Net Cutter. p a e t rnughout the whole length. 

_A net cutting device is fitted to a number of 1 • 
species of saw edg~ slanting upwards and aft froU:oats of t his type. It consists of a 
~rrangem~nt s_lant_ing downwards and aft from h t he top of t he stem, and · a similar 
m each drrect10n IS about 10 feet. t e bottom of t he st em. The length 

The saw edges are formed by separat k . 
~½ inches in depth, set in an iron plate St mves or teeth, about 2 inches wide and 
m one case and to t he boat's bottom i:n th ayshare fitted on eit her side t o t he deck 

e ot er. ' 
Conning Tower. 

Circular and about 4! feet in di t 
nec~~d by horizont al flanges. A light b Jder, _the ~asting being in t ·t on-
posit10n at fore end. 11 ge is built over it wi'th wof pai ts c . 

Th · , sur ace-s eermg 
e conning tower contains a o-la 

depth gauge, clinometer, engine t 01 ss gauge tube to show 1 1 _ . . . 
steering wheel &c A . 1 _e e~aphs, torpedo fi .· eye of 1\•ater out side, 
. , · crrcu ar watertight h t h . nng pistols g · er m ocean-going type but t h . a c IS fitted t t ' ?TO receiv ' 
pressure hull. Ther~ is a lar e:e o is °:O h_atch shuttino· off o op of c':mnmg tower as 
and consequent ly a single hol! in f: mng 11,l pressure h~ll t o !~le co~nmg t ow~r f~·om 
from diving. e conning tower should suffiow o commumcat1on, 

These submarines are appa t l f ce to prevent t he boat 
Circular side lights 3 inchersein ~ - ought from t he conni 

are fitted_ in the ~ides of t he conning t iam~ter and provided ~\t o,h;,.,,_er. . 
A farrwater is fit ted round the 0 "".e1 · wi mged deadhghts, 

pointed. conmng tower as in 
O 

• 
. cean-gomg ty pe, but not so 

Penscopes. 

T wo are carr ied, one in connin t 
for ward one, used eit her from connig ower, one in fair _ . 
and 6 powered. The tube is 2.4 inch ng . to":er or from co wat er Just abaft it. The 
and 21 feet 4 inches in length. The esf~n diameter at top nlrol_ room, is bifocal, 1.5 
3.3 inches in diameter at top, 5_9 in~h;r one, used from' th9 mches at the bottom, 
length. . s at bott om, and e control room only , _is 

Only cru~e deflect ion scales are ar · also 21 feet 4 inches m 
A mot or 1s fit ted for raisino- each r~nged for. 

• • • 0 perisco raising wrres 13:re wou?d can be worked b pe. . The drums . 
An electric flashing lamp is fitted Y hand if necess . on which the periscope-

on one of th _a1y. 
Armament. e Periscopes. 

Guns and Ammunition Supply.-

One 22-pr. (8.8-cm.) gun L'3 fitted . -
beer bott le" tampio_n is fit ted. There ~1~ before the con . 
structure on fore side of the gun. The 8fi1;all ready-us ning t o·wer . A " ginger­
under t he torpedo room forward, and is main supply f magazine in t he super­
tower. The nor_mal stowage is about 120 ~assed up by h ammunit ion is stovrnd 

O?e or possibly t wo machine o-uns a. Ioun<:{s. and through the conning 
t he bridge. 

0 
<Ie can1ed, t i;ro Pos·t · 

l ions b . 
Torpedo Tubes and Torpedoes.- eing provided on 

There are ~wo 19.7-inch torpedo tub 
are fired electrically by air impulse but ~1, on~ above th 
necessary. The tube is built in th/ee len ~h fir'.ng valvese other, in t he b . T l 
pressm·e hull. The cent re leno-th is a sh g t 8, the reur le can be worked obw · h d1eify 

o • G or one rt 1 ngth alo L . Y an 
' ' s nck_ fit rounctne 1Jeing in.side t he 

the torpedo, \Yith 

(, 

(' 
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guides to keep t he t orpedo cent ral, and t his length passes through t he fore end of the 
pressure hull. The outer length is carried by t he external bow casing. One side of 
t he stem is cut away as far as t he end of t he tube itself, the ot her side being left 
presumably t o protect t he bow caps. 

Two firing reservoirs are fitted t o each t ube, the maximum working pressure 
being 500 lbs. per square inch. 

Four torpedoes are carried, tvw in t he t ubes and one on either side abaft the 
t ubes. Their lengt h is 19 feet 8 inches. The head contains a charge of about 
320 lbs. of explosive, apparently T .N .T . They are of t he dry heater type and are 
fitted with gyroscopes cap'able of being angled in 15 steps up to 90°. 

Torpedo net cutters are rarried. 

Internal Arrangements. 

Four main watertight bulkheads are fitted . Two of t hese are amidships and 
form t he ends of t he cont rol room, which is immediatel:y: under t he conning t ower. 
T'he ot her two are near t he bow and stern and, together wit h t he ends of the pressure 
hull, serve to form t he tr imming tanks. 

Before t he cont rol room are living quar ters and t he torpedo room. Abaft the 
control room is t he engine and motor room. 

Fi'esh water t anks a~·e_in the forward compar tment under t he torpedoes, and the 
batteries are under t he hvmg quarters. 

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

Hatches. 
Two access hatches are fitted in pressure hull, trunked up to· t he level of the 

superst ructure top, one _before t he _gun leading to t he_ t?rpedo room, one just abaft 
t he conning tower leadmg to engme room. In add1t10n a t orpedo hat ch, set at 
about 25° from t he horizontal, is fitted immediately before t he foremost of t hese 
two hatches. 

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

Compasses. 
An Anschutz gyro compass inst allation is fitted, consisting of a master compass 

in after part of machinery compartment , one receiver on bridge and one in cont rol 
room. A magnet ic compass is fi tt ed 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 t hree steering posit ions, one on t he bridge, one in t he control 
room, and one right aft by t he master compass. The hydroplane pedestals are the 
fore end of t he control room. Elaborate guards are fitted t o t he hydroplanes. 

Anchor Gear. 

One stockless anchor is carried in hawse pipe in superstructure ·forward stowing 
vertically . "\Vhen let go, it passes t hrough 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 superst ruct ure just before conning t ower . The lead is 
paid out t~rough a p ipe running vert ically down through external main ballast . 
The depth 1s obtained by means of a sensitised tube carried in the lead. 

Sound Signalling Apparatus. 

For rece~ving apparatus, see Ocean-going type, page 25. 
No sending apparatits is fitted . 

Jumping Wires. 

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

. A small 'W_JT set is fitt ed in a box 
rnom. There IS no silent cabin about 4_ feet by 2 feet b pf . 
were originally fitted r . d f. et . . I 1:1 the earlier boats of t h. yl 2 eet m_ the cont rol 
by electric motor or 'al~~~~a/o1f mside hull by screw gear!~~ as~ two hmged masts 
tapering from 5 inches to 2½ ~vel{, by hand. They were of st 1 1trebtackles, worked 

The J·umpino- w· - me es. ' ee u e, 28 feet long 
t • o ires were used as . . ' 
r1IDmed ready for divin d h an auxiliary aerial wh 

In several if not allg an w hen the masts could not b en. the submarine was 
· · . ' , cases t e ma t h e raised 
Jumpmg Wll"es are available as an aeriai8 s ave now been removed and 1 t h 
Air Service. · ' on Y e 

Four large air bottles ar . 
structure. Capacity of each be car_ned outside t he )res , . 

Two small bottles are fitte~~i~: 13¼ cubic feet . 
1 

sme hull m after super-
All blows are fitted in control roo east e~ch engine for bla . 
and the external with different iJ1·. The mternal tanks are~ and s~artmg purposes. 
Ventilation. gauge. · tted with a relief valve, 

As in Ocean-going t ( 
Provision is mad ype see page 26). 

installed. e fo1 long periods of submers· ion and four 
Safety and Salvage Arr oxygen cylinders are 

. angements. 
As m Ocean-going t ( ype see page 26) 

Accommodation. · 

There are 12 bunks in forw 
officers and 18 men This c ard compartment f 
are all t t h T. ompartment i r or a total . . oge er. he accommodaf . s med with m h complement of three 
d~syi~g, J?~ c~ew are strictly forbid~~n i~ rendered wor~e 

0
fanyh. Men and officers 

m 1vmg. 0 go on deck Y t e fact t hat when 
Apparently there are h. except on d t t ' 

water and 880 11 no was mg arrang u Y, o prevent 
ga ons of other water ements. 110 . 

. A few cupboards ~re provided f are c~:ried. gallons of distilled drinkino-
n01mal s~pplf of proVIsions and thr~r prov~sions and m b 

exh Cofkmg is ?one on an electric s~odays reserve proes_s _utensils. Twelve days' 
aW connections on deck are fitt d ye. Steam heat visions are carried 

ater closets are fitted aft, one f~r ~n each compart:s fitted with supply and 
Main Engines (see Plate 89) se on sm·face on efnt . . ' e or us h 

Two 6-cylinder 4-cycle r . e w en submerged. 
9 inches st r~ke. . Direct ion of ~: ~:{bl~ Diesel engines . . 
Forced lubricat ion is fitt ed E _ution- counter 1 ' cyl~nders 8¼ • . 

NO main bearings are fit t Jtmes develop 142c B:ckwise. Bed r ch~s diameter, 
motor car practice. e etween the pa· .P. each at 4~ ate is of bronze. 

The_ compressor for startin . . irs of cylinders w ? reyoh_1ti?ns. 
type, driven from a crank at tt!~ a.nd engine fuel s , . ' hich 1s similar to 
coolers are vertical and are emb _01 e end of the c p1aying is of h 
e~gines are connected to t he ma· od{edf :With the era \ ~nk shaft . ,the ~-stage tandem 
with the fly wheels. m s 1a tmg by frict" n case of th· e lllter and after 

. 1011 clutche 1~ compressor The 
Mam Motors (see Plate 89) . s which are incorp.orated 

. Made by Siemens-Schuckert 125 
tions. Each has two armatur · • H .P. each at 
at t?e forward and after end': m tandem on one about 220 volt 
possible speed for short periods 45towest. possible shaft , t he c s and 416 revolu-

F 1 
' revolutions speed 20 ommutators being 

ue · ' revol t · · u ions; highest 

In all about 22 tons of heav oil . 
If n_e?essary, oil ~an also be ca~·ied (freci~c gravity 0_9 . 
addit10nal capacity of about 7 t t~ o of t he e t ) 

1
s carried ( 

The consumption per hour ato~~- full x ernal ballast ~ormal stowage) . 
at 5 knots about 5 gallons. e speed of S½ 1 anks, giving an 

- cnots is ab 
out 16 gallons, and 

r 

C 

• 
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Accumulators. 
A battery of 112 lead_ cell_s is carried,· stowed under metal screw-down covers in 

forward comrart~1ent_ am1dsh1ps, and also in two rows at sides, each row formino- a 
settee. Ventilat ion pipes are fitted to each cell. b 

The cells are about 39 inches high by 13 inches by 16 inches · wei<Tht about 
816 lbs. ' i::, 

Each cell contains 20 positive and 21 negat ive plates. 
The posit ive plates are solid, the negative plates of the grid type. 
Capacity of battery, 3,260-5,300 ampere hours. 

Propellers. 
Two 3-bladed, 3 feet 9½ inches in diameter, 2 feet 4 inches pit ch projected area 

4½ square feet. A guard is fitted outside each and is continued to su'pport t he outer 
end of after hydroplane pintle. 

Auxiliary Machinery. 
Air qompressors.- ~ 4-stage 2-crank co~pres?or is driven by gearing from one 

.of t he mam shafts; t he mter-coolers are contamed m a separate castino· bolted to the 
hull. This compressor draws air from the boat and discharges to thtH.P. system 
and also to the suction side of a small 2-stage compressor driven from t he other mai~ 
shaft . This latter compressor is apparently used for topping up t he torpedoes. 

Other Auxiliary Nlachinery includes two main ballast pumps, t wo ready-use fuel 
pumps, and two lubricating oil pumps. 

Lighting and Power Circuits. 
Very simple. All cables used are braided only, no lead casing. Main fuzes 

carried at battery terminals with cables leading straight aft to motors. No switches 
anywhere except on open board over each motor for starting up, &c. 

Diving Capabilities. 
Submarines of t his type are believed to be bad under-water craft . 
The t ime required to submerge is reported to be 1 minute. 
Two depth o·auo-es are fitted, one graduated from Oto 60 metres and one of laro-e 

b b b 

scale from 0 to 25 metres. 
The hull is tested for a depth of 27 fathoms, but probably t hese boats rarely go to 

a greater depth t han 16 fathoms. . 
For depth when cruising and when attackmg, see under Ocean-going type, 

page 29 . 
U.B. 1 - 17. 

General Remarks. (See P late 86.) 
Constructed in sect ions, so as to be transportable by rail or otherwise. Several 

of t hem have been sent overland to the Mediterranea!1· They have only a single 
hull, and there are no external tanks. They ~re _ex~~ed!ngly vulnerable to gunfire. 

In general appearance they are almost i1;distmgm~hable from the small mine­
laying type, U.C. 1-15 (see page 41), but t heir length is about 20 feet less. 

Colour. 
. As in U.B. 18- 47 (see page 31). The_ Ger~11an cockade-black, ~ hit_e, and red­
is somet imes painted on either bow, lookmg hl~e an eye. In combma~ion with t he 
fore hydroplane guards, which resemble fins, this produces the general impression of 
a whale's head. 

Endurance. 
The usual length of cruises is from 2 to 8 days. 

General Construction. 
Leng~h overall : 90 feet; maximum beam :_ 10 fee_t . Leng~h of pressure hull : :?-feet . The l~ngth beyond t he pressure hull is ?btamed by hgh~ ~teel casings of 

~ mch plate, bmlt on so as to o-ive the submarine ship-shaped extremities. Platino· of 
pre~sure hull is H- inch thick f orward * inch thick aft. Distance between fra.;ies 
30 mches. ' 

0 
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The pressure hull is built in three sections. Probably the two: aft~r sec~ions 
resemble t hose of type U.C. 1-15 (see page 4_1); the ~or_emo_st sect10n IS entirely 
different in internal arrangement, but t he bow IS very similar m shape. 
Keel. 

The ballast keel runs the length of the pressure hull. The centre portion, 4 tons 
in weight, is detachable. 

Tanks. 

General arrangement is believed to be t he 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), the openings for the mine tubes 
forward, of course, being absent. 

Conning Tower. 

Believed to be exactly the same as in U.C. 1-15 (see page 42). There is no 
means of shutting off the conning tower from the hull. 
Periscope. 

One is fitted in the conning tower and can be used also from control room. A 
motor of about 4 H.P. is fitted for raising it,. 
Armament. 

Guns and Ammunition Supply.- . 
One 1-pr. or a machine gun is carried, the 1-pr. being mounted before the connmg 

tower. 
Torpedo Tubes and Torpedoes- . 

Two 19.7-inch torpedo tubes in the bow. 
Two t orpedoes are carried in the tubes; no reserve of torpedoes. 

Internal Arrangements. 

The control position is in the centre, below 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 the submarine 
beyond the pressure hull, form the trimming tanks. ' 
Compasses. 

A complete Anschutz gyro installation is fitted. A magnetic compass is also 
carried in reserve. 

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 43) . 
The weight of the anchor is 3 cwt. 

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

Sound Signaling Apparatus. 

Receiving apparatus, b_elieved to be the same as in U.C. 1-15 (see pa e 
44

) 
No sending apparatus Is fitted. g -

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

Wireless Telegraphy. 
ThP arrangements are believed to be the same as in Uc 1 15 

( 
- · · - see page 44). 

• 
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Air Service. h · t' f th 
Believed to be similar to that in U.C. 1-15 (see page 44), butt e posI Ion o e 

air bott les is not known. 

Ventilation. 
As in Ocean-going type (see page 26)·. . . 
Capacity of ventilating fan 2,6_50 cubic f~et pei h~m. h 
Two oxygen cylinders are earned, capacity 11 ga ons eac . 

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

Accommodation. b th f t that when cruisino· the crew are 
d d d •ed worse y e ac , o, 

Very crampe , an ren ei ton duty to prevent delay in diving. . 
strictly forbidden to go on deck ~xcep,. d Co~king and heating arrangements as m 

118 gallons of fresh water are carn e . 
U .C. 1-15 (see page 44) . · 

Main Engines. .. . . . ersible Diesel engine of 60 H.P. r~nning at 540 
O11;e Daimler o~· Kfortmg t~~~cooling, 440 gallons per hour. 

_revolut10ns. Capacity or wa 

Main M;otors. t fitted in tandem on one shaft; 120 H.P. at about 210 volts and 
Two arma ures 

•630 revolutions. k t an be attained on the surface with main motors, 
A • peed of 8 4 no s c · . • 

max1mum_s f 6. 5 knots with the mam engmes. 
-as against a maximum O · 

Fuel. -1 (s ecific o-ravity about 0.9). This stowage 
Normal stow3:ge ~.4 tonsa~f fhe:i:ya~~ nJ exter;al tanks. The consum~tion per 

can not be much mcieased, t . bout 3 o-allons, and at 5 knots about 13 gallons. 
hour at the full speed of 6½ kno s is a o 

Accumulators. . ,. d towed partly before and partly abaft the 
112 Tudor lead cells are cauie ' s 4 • 

-control room. . Leno-th 10 inches breadth 12½ inches, depth 24½ mches. 
Dimensions of _the _cells.- t ·o 321 lbs.' Ventilation pipes are fitted to each 

Weight of a cell with its connec wns 
,cell. 

Propeller. 
One-3-bladed. 

Auxiliary Machinery. · b 11 t mp 
• . rs fan capstan and periscope motors, mam a. as pu , 

Includes.air ~o~r1lesso p's p~·actically all of which are electrically driven . 
fuel and lubn catmg 01 pum ! 

III.-MINE-LAYING TYPE ("C." BOATS). 

u.c. 16- 79. 

(See Plate 90.) 

General Remarks. . o-reat advance on U. C. 1-15 (_see 
This class of submarine repr~sents a :~:; closely approaches the Ocean-~01ng 

p. 40) and in endurance and radms of act 1 has been followed, but t he sm~le 
type. ' The general idea o~ the U. C. l-l~il:ii! bull; t h~ di!11~nsio!ls and _engme 
hull bas been abandoned m f~vour 0

~ a d t l e interior 1s d1v1ded mto 7, instead 
power have been considerably mcrease ' an 1 • . . 

of 3 watertio·ht compartments. b arines built m different yards, but one 
. 'There a;e slight differences betweenl slu nl1ass . 

• · ·11 • for t he ,v 10 e c · o·eneral descript10n w1 se1ve 
b 

Mine-laying Metbods. t bmarines almost invariably lay their mines 
When in t he Yicinity of t he d a\h:ualways endeavour to lay them at high ·water 

t . ·ht and when in moderate ep , 
a nI 0 

, , h f d · · no· so as°to have ample dept or lVl o· 

--. __ 
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Their cruises are, as far as possible, a1Tanged for dates when high water will occur during hours of darkness in the locality which they visit. Apparently they 
do not object to moonlight, which enables them to see th~ir 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 t he surface they usually proceed at half-speed, about 6~ 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 t heir position when they are about to lay mines. 

Out Voyage. 

Submarines ca.rrying mines do not hesitate to attack merchant vessels which 
they may happen to meet whilst proceeding to their proper object ive, but they do not go out of t heir way to search for prey unt il t hey have laid t heir mines. 
Return Yoyage . 

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 t hey happen to find themselves in a favourable position for firing a torpedo. 
Endurance. 

The usual length of cruises is from one to t hree weeks, but these submarines are capable of keeping t he sea for longer periods. One boat of t he type is believed to have spent 55 days continuously at sea. 
Colour. 

T~e bottom is painted black, the rest of the hull light grey; the tops of the tanks are pamted black. 

General Construction. 

. po~ble hull, like t he ocean-going t ype of submarine (see p. 20). The inner hull is built m three or more sections. 
Deck and Superstructure. 

The f_ore part of the deck is raised about 4 feet to give the extra height required f?r the mme tubes, each of which contains three mines, one above the other. This gives the appearance of a forecastle. 
Fr?II: the after e_nd of this raised portion to near the stern a superstructure is fitted; 1t 1s about 18 mches above the tops of the tanks. 

Net Cutter. 

In a number of cases the same arrangement is fitted as in U.B. 18-47 (seep . 32). 
Boat. 

A small canvas boat is stowed in a locker forward above the mine room. 
Conning Tower. 

Crr:cular in section, about 4½ feet in diameter and 6 feet in height. 
It_ is unarmm.~red! and there are no means of shutt ing it off from the control room below 1t. A gratmg 1s fi~ted over the opening in the hull. 

f 
~hde top of t he connmg t ower is fitted with a steel or metal weather screen on ore si e. 

Periscopes. 

T~o are fitted, the foremost o~e being used only from cont rol room the after on f~om either cont~ol room o~· connmg tower. They are 20 feet 4 inches in len th: diameter of loweI tube 5.9 mch8s. Worked by motor with alternat· h d ~ ' Steaming light and a flashing lamp are fitted to o~e of the perisc
1
; ;es.an gear. -

Armament. 
Guns ancl Ammunition Suvply. 

One 22-pr. gun, on fixed mounting, before conning tower. 
One machine gun. 
Normal stowage of 22-pr. ammunition, about 120 rounds, but t his is often considerably exceeded. 
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Torpedo Tubes and Torpedoes. . . There are t hree 19. 7-inch torpedo tubes, viz., two deck tubes right forward, bmlt 
into the hull, with only the breech and the mouth s~owing, and one submerged t ube right aft, amidships. The deck tubes ar~ fitted with :t>mv caps. . As a rule, thrne torpedoes only are earn ed, stowed m the tubes; stowage lS provided for a spare torpedo, but it has t o be taken apart and stowed_ m 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 con~g tower or control room. The safety pins of the pistols a.re usually removed on leavmg harbour, so that t here is no need to touch the torpedoes again. 
Jl!lines . 

E ighteen Type IV. mines are carried, stowed in six mine t ubes right forwar?, 
three in each tube, one above the other. These t ubes, ·which are about 3¼ feet m 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 drop12ed separately, and interlocking gear is added to prevent one of the upper mines bemg released before the mine or mines below it. The arrangements are similar to those in U.C. 1-15 (see p. 43), except that there are three sets of levers, instead of two, fitted to each t ube. 
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) Jlline room, right fon...-ard, separated by a "·atertight bulkhead from 
(2) living 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 aiixiliary machinery c01npartment, separated by a pressure-proof 

bulkhead from 
( 4) living quarters, separated by a watertight bulkhead from 
( 5) the engine and 11wtor room, forming one compartment, abaft which, 

separated in each case by a watertight bulkhead, are 
( 6) a small petty officers' mess and 
( 7) the ajte:r torpedo room,. 

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

In some boats of t he type t he officers' and warrant officers' quar~ers are forward and the men's quarters are aft; in other boats t his arrange_ment 1s reversed i the. 
officers' and warrant officers' messes are separated by a curtam. 
Hatches. 

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

A ma&netic diving compass is fitted on t he fore encl of the fairwater, and t he 
correspondmg compass below it in cont rol room. . . In addition, there is a gyro installation, the master compas~ bemg fi~ted i~ the control room, one repeater in the connino- tower and another nght aft m to1 pedo room. It is found that the gyro compass ~annot be relied upon in heavy weather. 
Steering and Hydroplane Gear. 

Two vertical rudders, of the balanced t~rpe, are fit ted. The vertical rudders and foremost hydropla~1es are worked electrically, t he after hydroplanes by hand. 
. These_ subma~·i?es _are practically always st eered fr?m the control roo~ . There is no_ steermg position m the conning tower, but t here is a gyro repeater 3ust below connmg t~wer ha~~h for the convenience of the captain or officer of t he watch. The deck steermg position, which is on fore end of fainYater, is seldom used. 
Anchor Gear. 

A mu~hroom-head anchor, worked by an electric capstan, is fitted 1:ight in t_he bow. Weight , 660 lbs. The cable consists of about 55 fathoms of .79-mch cham. 
106292-17-6 
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Sounding Gear . 

A hydro-pneumatic sounding machine, worked electrically is fitted in the mine 
room. It appears t? be of the same pattern as in U.C. 1-15 (see p 44) It is not 
found to be very reliable, and the hand lead is preferred. · · 
Navigation and Signal Lights. 

Steaming lig_ht is _fitted on periscope, side lights on conni . t . 
An anchor light IS fitted for lighting upper deck d ng o:we1. 

light, which can be used for flashing and can be dimm , a~ there 1s a sha~ed st~rn 
a resistance. Morse key and resistance a • . ed when necessary by msertmg 

re m conmng tower. 
Sound Signalling Apparatus. 
Receiving Apparatus. 

Three microphones ~re fitted in the extern l nk . 
one on either side amidships. By means of a : ta s, _one right forward, t he others 
can be connected in turn to a telephone head -:way swi~ch each of the microphones 
the dire~tion ?f vess~ls to be roughly deter~:!~t the wireless cabinet, thus enabling 
. By msertmg resIStances in parallel with th · . . . . 
m the boat can be reduced but t he apparat ~ cncmt, mterference due to sounds 
unless t he en~ines and all a~xiliary machine/s 1~ reported not to be really reliable 

No Sending Apparatus is fitted. Y are stopped. · 

Jumping Wires. 

Fitted as in Ocean-going type (see p. 25) . 
, and availabl · · · l Wireless Telegraphy. e as an auxiliary aer ia . 

One hinged mast is fitted aft by eng· 
to t he bow. . . ine room hatch . . The aerial leads forward 

A good-sized silent cabinet is fitted at f 
. In t he _North S_ea these submarines a t.er end of mine room on th r t side. 

telegraphy mstallation to listening. generally confine their us~ of th:J0wireless 
Ventilation. 

The general system is the same as • 
0 in cean-goin t 

Accommodation. g Ype (seep . 26). 
Twenty-three bunks are fitted i 

plement. ' · e., one for each offic . . 
The living quarters are wood-I' d er and man m the com-
An electric cooking stove is fit~: ' but are neverthele . 

wireless cabinet. There are four elect ?nhtarboard side of 88 ~aid to be very _damp. 
compartments for use in harbour. nc eaters, and stea ~ne room, opposit~ th

11 At sea, men are only allowed on d k . m eaters are fitted m a 
in diving. ec with special er . . 

There are t wo water-closets on f P nuss1on, to prevent delay 
one as a reserve fitt ing, in contr~l r~ orward on starbo . 
rule, are only used when submerged. om. They are mer:fd side ?f mine room, and 
M · E · Y curtained off and as a am ngmes. , · , 

Two six-cylinder, four-cycle re .. 
450 revolutions. Diameter of cylindveisible Diesel en . 
shaft is in one piece wit h cranks 120oe:s 1?¼ inches, st!~kes of 3_00 B.H.P. each at 
Main Motors. paJt. e 12-6 inches. The crank 

_Two of about 115 H.P . each at ab 
possible speed for short periods 445 r or ~30 volts a d 
Fuel. evo utions. n 365 revolutions. Highest 

The normal stowage is about 40 . 
4, 78? gallons respectively. Addit ion: l~ii1n two pairs of 
reqmred . can be ca , . t a:nlcs, holding 5 319 and 

i ried in th ' "f Lubricating Oil. e ballast tanks 1 

Six tons are carried. 
A first distillate of t . 

ar oil is u 
sually employed. 

u 

F 
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Accumulators. 
124 cells. · Dimensions of each cell : length 20 inches, breadth 13} inches, height 

28 inches, weight 776 lbs. ·weight of complete battery 43 tons, i . e., about 320 lbs. 
per H.P. . 

Capacity from 3,260 ampere hours at the t wo-hour rate to 5,300 ampere hours 
at the t wenty-hour rate. · 

Propellers. 
Two, of manganese bronze-

U. C. 39. U.C. 31- 33. 
Diameter ____ ____ -4 feet 2.8 inches. 
Pit ch _________ __ __ 3 feet 6.5 inches. 
Area ___________ _ -4.22 square feet. 

Auxilliary Machinery includes-

4 feet 3.2 inches. 
3 feet 0.4 inch. 
5. 7 square feet. 

Capstan motor of 14 H.P. at 1,200 revolut ions. 
Main air compressor with capacity of 8 lit res (.28 cubic foot) to 200 at mospheres­

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 c3:pac1ty as_ above. _ . . 
Periscope motor of 5-H .P., wlu ch can raise or lower periscope at rate of 8 mc~es 

per second. 

Usual Depths. 
These submarines usually proceed at a depth of 8 t o 10½ fat homs when cruising, 

and at a depth of about 2½ fat homs when making an attack, t he dept h in each case 
being reckoned to upper part of b?w. . . . 

The minimum safe dept h t o dive m 1s considered to be about 8¼ fat homs. 

u.c. 1-15. 

(See Plat es 86, 91, 92, 93, and 94.) 
General Remarks. 

Properly speaking, t his series is divided into two classes, ';iz.1 U.G_. 1- 10 and 
U. C. 11-15, but the differences are so slight that a general descr1pt1on will serve for 
both. 

These boats are built solely for mine-laying. They have only a single hull and 
no external t anks. They are exceedingly vulnerable t o gunfire anywhere, but 
part icularly in the conning t ower . 

They are easily t ransportable by rail, and several of them have been sent over­
land t o the Medit erranean. U. C. 12, which commissioned at Bremen on_ 2nd May 
1915 and was paid off at Kiel on 4th J une 1915, was despat ched 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 t hose of U .C. 16-79 (see page 37) . . . . 
The 12 mines carried are sometimes laid in close prox1m1ty, but more usually m 

groups of from 4 t o 8. Somet imes they are laid ~ingly. 
Except when laying their mines these submarmes apparently always proceed on 

t he surface until forced to dive t~ avoid detection or escape an attack. ""When 
laying mines they are usually submerged and proceeding at a speed of about 2 knot s. 
Endurance. 

The usual durat ion 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 t he midship section about 24 feet in length. The foremost and 
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. . m1 s ip sect101;1s are approximately cylinders t l . . . 

S ection 5. of a ?One, taper:mg considerably towards t he st~rnle sft~1 section is roug?lY a frustum 
Sub- platmg are built on to the pressure hull. The· r h~p-~haped_extrem1t ies of J-inc h 

marines. Th~ frames are_ bulb-angles 5! -inch by 21--inch b ;s::;u~e hull is of fir-inch plating. 
55 mche~ apart m foremost section and froin 26 in f t.r-mch: and are spaced about 
iw.o sect1?ns. The three sections are secured b c ~e1 to 34 mches apart in t he ot her 

emg l k mches and bolts l k inches· joinino· m { _.0 1ted ~anged joints, t he flano-es 
Keel. ' b a eu a , thm rubber. 

0 

The keel is built of plate filled in "th · 
formTs ht he de~ chable safety ~reight ( a:~ut ~\ t ons) of pig iron. The center port ion 

e keel 1s about 3 feet 4 inches • . ons • 
the mine tubes the keel bot tom is dist wt_idth and 13 inches in depth I 1 f on mued only t h 'd . . n warn o 
Tanks (see Plate 93 (a) ) . ' e si e portions being fitted. 

The small bow compartment 
bulkhead, serves as a ballast tank' separ~ted from the mine-roo b 
two in number capacity 

13 
t , capacity 8 t ons of water T{:1 Y a pressure proof 

The forem~st trimmin t 01s, are under t he control ·. e other ballast t anks, 
forward. The after trimm~ ~n rnk~re_fitted on eit her sid 

1
~

01
-~· hull. g fill is situated at the extre! mside pressure hull r ight 

The oil-fuel t anks four • e after end of t he pressure 
2.3 tons in U.C. 1-10, 2.8 ton; ~n number, are under the . . . 

. Compensating tanks are fitted 
0
~C_. 11-1r mam engmes ; capacity 

mme compensating t anks on either sid1t her side o~ t he control r . 
Deck and Sup tru tur e of the mme tube . foom, and also special 

. ers c e. s Ill oremost section. 

. A light superstructure extends t h 
directly t o t he hull plating, but to li -~ wh?le length of the b . 
the superstructure are about 3 inch:s t biackets riveted to oa!. It 1s n?t connected 
structure to flood and drain freely and off t?e pressure hull 

t hh: The side plat es of 
The fore part of t he deck is tak rapidly. ' w ich allows t he super-

are completely covered in by steel en _up by the to s 
The S't~perstructure contains fJJatmgs. p of t he mine tubes. These 

box, soundmg machine and th and air sur) 1 ' e usual safet,, P Y connect· 
Conning Tower. J arrangements. IOns, engine muffler 

. Situated a little forward of h 
diameter of 4¼ feet I t is t e center of t h h h t 1 . constructed f e ull c· as a_ cas stee dome. The lati . o ~-inch 1 . . ircular in sha e wit h a 
bulb . iron. There is the usuaf wa~gt~s-hst iffened i~t~mg, . flanged into p h~ll and 
connmg tower and hull A h' r ig t hat h • 

1 
e wit h O · ' 1 

periscope and mast is .fitted mged platform cui in the dome bet circumferentia 
The connin tb o_ver the openi' . away to allo ' u none bet,veen 

worked by bic~·~le che~ cont~ms ~epth ga~ ~ 111 ~he hull. w of t he passage of t he 

d 1 
J ams, voice pi ge, chuo 

an a so a gauge graduated · k"l pe, periscop . _meter en · 
use when t rimming to sh m 1 <?_grams showi e-ra1~1ng sw'itch gibe room telegraph 

A light bridge is built ow conning tower oJg residual buo , atch-closing gear, 
steering position on the fir: ~IJh~ conning towir a~ove surralea~y, presumably for 
and has embrasures to allo e, t he usual fai . a out 10 feet ' c. 
of conning tower . w for looking ahead i w.ater is built :bove water line, ,Yit h 

• 01 astern th. ound connino· t ower, 
Periscope. iough t he f ~d 1- ht . . our s1 e 1g s 

A smgle pen scope is fitt d . 
room below it . The tube . e m conning tow 
bot tom 5.9 inches at to is 0

~ delta metal f1' and can al 
l.5X and 6X . Field ofpv_3 .4 mches. The ' en~th over asllo be used from control 

Th . . iew 400 w·th pen sco . 17 fe t d ' t e penscope 1s raised 1 , 
1 magn·fi . Pe 1s b'f e , iameter a 

A range-findinO' attach )) a~ electric m ~ cation 1 5 X
I 

ocal- mao·nifications 
o ment is fitted o or or alt . . b 

Armament. ' as in Ocea e~natively b h T · n-go1n0" t Y and. 
_ wo machn~e guns, someti 

6 
Ype ( see page 22). 

either on the bn dge or on th mes only one . 
No torpedoes are carried e platform im~e~~e carried. 1,h 

· iately before ese can be mounted 
conning t ower. 

(f 

r 

<' 
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The main ar1:llament consists ·of 12 ·Type IV. mines charo·e about 250 lb f 
T .N .T. The~e mmes are stowed in pairs, one above t h; othet in six t ubes wt~h 
01cupy _pra~tically . the whole of the fore pa~·t of ~he boa.t: The tubes are about 
34 feet Ill d1a1;0-e~e1 ~nd _are placed on t he middle lme and mclined aft from to to 
bottom. Thell" mclma t1on from t he vert ical varies from 25° to 28° incre/· o­
from af~ forward. It has been suggested that this may be due to tl;e neces~ii~~ 
for havmg t he tubes long enough to confain two .mines each, one above t h~ 
oth~1, without mcreasmg the vertical drmensions of t he submarine beyond t he height 
available above t he railway t rucks when passing throuo-h tunnels. 

Each mine is fitted with its own releasing gear, ope~·ated by hand alono-side the 
t runk. E laborate interlocking gear is added to prevent t he uppe~ min~s beino-
released before t he lower, &c. 

0 

The 1:1ines are always, released when t~e submarine has headway, and usually 
when she 1s submerged, but t hey can be laid when on t he surface if necessary 

E a:ch mine, with i\.s sinker, has a negati:'e buoyancy of about 660 · lbs. 
Accordm~ly, t he sub~arme, when _submerged, w_1ll be lightened by some 3½ tons 
after laymg the 12 mme~- The mme-compensatmg tanks, six in number, can be 
filled separately as the mmes are released. 

Internal Arrangements. 
The mine room, which is closed at the fore end by a curved and inclined 

pressure-proof bulkhead, occupies nearly the whole of the foremost sect ion. There 
is just room for a man to pass round between the mine tubes and t he mine-compen­
sating tanks. Air and oxygen bottles are fit ted between the mine tubes. 

At its after end t his compartment is closed by another curved pressure-proof 
bulkhead, communicating by means of a watertight manhole wit h t l~e control room 

The midship compartment contains livings quarters and control room the lattei: 
immedia tely under t he conning tower. Underneath t he living quarters, 'i. e., both 
before and abaft t he control room, are t he accumulators, placed in iron ta.nks below 
watert ight planking. 

A light bulkhead, fitted in t he after sect ion, separates t he engine and motor 
Toom from t he control room; it is fitted principally t o deaden the noise of t he motors. 

H atches. 
Besides t he conning tower hatch t here is only one access hatch ; this is fit ted 

in hull over after living quarters and t runked up to the upper level of the super-

structure. 

Compasses. 
A complete Anschi.ltz gyro installation is fitted wit h two receivers, one in control 

room and one for the bridge steering position. The master compass, with t he gyro­
motor generator, is situat ed at aft er end of engine room. There is also a portable 
magnet ic compass for bridge. 

Steering and Hydroplane Gear. 
The vert ical rudder is of the balanced type, cut away in the wake of the diving 

r udder, which is fitted abaft t he propeller. The vert ical rudder has a surface area 
of about 25 square feet, and t he diving rudder abol;lt 19 square feet. Th_e bow hydro­
planes have a surface area of about 12 square feet each. The steermg gear and 
hydroplane gear are worked on t he Rapson's slide principl~, by hand, and t he forward 
and after planes can, by means of a clut ch, be worked mdependently or _together. 
The rudders or hydroplanes are well protect~d by g\13:rds._ _A portable stcermg wheel 
1s fitted on t he brido-e · t he only other steermg position 1s m control room. 

b I 

Anchor Gear. 
A mushroom-head anchor, weight 3 cwt., is ~tted in ~he small bow compartment . 

The cable consists of about 55 fathoms of .63-mch cha~n. 
The capstan, fitted right forward in superstructure, is "·orked by a motor inside 

hull . 

Sounding Gear. 
A hy?ro-pneumatic sounding machine, wo1:lrnd electrically, is fitted in super-

structure Just before connino- tower . The lead 1s lo·wered straight O'\·er t he side of 
the boat. The line consists ~f a rubber t ube wit h an outer co, ·ering of plaited jute, 
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and the lead is hollowed to form an air-chamber. When sounding, a su~?ie1:1t a~­
pressure is admitt~d _to the tube to _expel the water, and, when an eqmhbrmm 1s 
reached, a gauge mside the hull registers the depth. 

Sound Signalling Apparatus. 

Receiving A pparati1,S.- . . . 

Two sets of microphones are fitted, one pall' be~ng plac~d m the ballast t~nl~s aft, 
t he other pair being placed in ·small tanks (about 8 mcbes wide) fitted to the mside of 
the bull well forward one on either side. The two microphones of the first set are 
merely intended to r~place ~me ~nother in case of accident. The seco!ld set is used 
for detectino· the presence, d1rect10n, and course of other vessels. For this purpose the 
boat must b~ completely stopped, and no machinery allowed to n~n. The hull acts as 
a collecting surface for the sound waves,_ and t he}'." are com11:1-umcated b:y: the water 
in the t ank to a small diaphragm on which the mICrophone is fitted. Either set of 
receivers can be connect ed to a single t elephone head-set by means of a commutator. 
In addition in the case of t he second set, a port-and-starboard switch is fitted, 
enabling t h~ listener to use the two microphones alternately and thus determine on 
which side of t he submarine a vessel is. No very accurate directional results can 
be obtained but these submarines never rise to the surface until t hey have ascer­
tained, by listening, t hat no vessel is moving in t he vicinit y. 

No sending apparatm is fitted. 
Jumping Wires. 

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

A telescopic mast is fitted in t he 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 t he 
hull t hrough the fairwater abaft the conning tower through a porcelain t ube. When 
the mast is lowered the slack wire is automatically drawn in, so t hat it is not neces­
sary to disconnect the aerial when submerging. 

The W/T set is a½ k .w. Telefunken, quenched spark and valve receiving. No silent cabinet is fitted. 
Apparently wireless telegraphy is very seldom used by these submarines. 

Air Service. 

Four steel _bottles, for compressed air,. are_ carried. in forward compartment 
between the roam tubes. A _supply connecti~n 1s fitted m hull above for charging 
these bottles from the land with compressed air at 2,275 lbs. per square inch. This 
oper~tion o~cupies about 3¼ h_ouTS._ In addition the auxiliary compressor compresses 
the au·, commg from t~e startmg 3:1r bottle 3:t 570 lbs. :per square inch, to the required 
2 275 lbs. per square mch, and discharges mto the air bottles in mine room 
' For further details, see Plate 93 (b) . · 

Ventilation. 

The genera} ~ystem is _the same as in Oce_an-go~ g type (see page 2
6
). The 

ventilating fan 1s m the engme-room. It takes its suction t hrough two air-purifiers 
and also from overh~ad a~ each end of the boat. There are sluice valves con­
necting t he fan suction with the battery vents. The discharge opens into the central compartment. 

For further details, see Plate 94 (a) . 
Safety and Salvage Arrangements. 

Are practically the same as in Ocean-going type (see page 26) . 
Accommodation. 

Very cramped, and rendered worse by the fact that, when cruisino- th 
forbidden to go on deck except on duty, to prevent delay in divino~' e crew are 

For a total complement o~ one officer and 17 men only six bunks a~~ fitted T 
or three hammocks ar~ earned by way of further accommodation b t ·h w_o 
probably no room to slmg them. . , u t ere IS 

The living quarters and control room are hned with wood in t . 
W i~h felt or horsehair between the two. Lockers, closed by leather fl.wo thicknfiesses 

11 aps, are tted in control room. 

fJ 
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11. d in UC 11- 15 200 gallons, of fresh water are Part m. In U.C. 1-10 132 ga ons, an · · Sectio.n 5. 

carried. . . fitt d 1 electric cookino· stove. In addition there are Sub-Electn c heaters am e ,. a so . b · 

pipe radiators fed from t~e engme6exbadSt .hen submerged, is fitted in engine-room. marineS. One water closet, which can e use w 

Main Engines. 1· d . 4-cvcle reversible Diesel engine. Dia.meter of U.C. 1-10.- One 6-cy i~ e1, J 

cylinders 6-h inches, stroke 91· mdche!.-cycle non-reversible Diesel engine. Diameter U.C. 11-15.- 0ne 4-cy m er! 
of . cyl~n~e~·s 7~ inchd, ~~r0f\k~ iinct~~b cases. 

Au- mJect10n an au s ai 0 revolutions. . 
H.P. in both cases ~O, a~ 50 direct off the forward end of the engme. 
The air compressor is driven · u erstructure. 
Exhaust through a:.muffier boxi~n ~olors is a friction clutch which operates on 
Between main engmes ~nd ma ween main motors and thrust bearmg a claw 

the inside of the fly-w~eel um. Bet 
coupling or dog clutch is fitted. 

Main Motors. . on the same shaft as, and abaft, I?ai~ engines. 
Two armatures, fit ted m tan?em, io-ht main and eight inter-pole wmdmgs each. 

Shunt wound, separate yok:.\~~\ ~l~ H.P. for t he two armatures, at about 620 
W orkino· voltage 215, b l b 

. 

0 

·~ bles the two armatures to be revolut10ns. d . t lled above the motOI;:, _ena . .
1 

·l 
A switchboai· ms a 1 d the batteries srm1 ar Y· . 

t d in series or in paralle 1 an t ' . ·esistance. The number of revolut10ns connec e . . ff t d without mser mg a 1 
Startmg 1s e e? e d . . 

· .· d by reo·ulatmg the fiel · 1 . d periods by finely-graduated stages .-
IS va¥he moto1~ can be run for pro onge 110 to 640 revolut ions. 

On surface_ - - - - - - - - - - - ----- - -=============== l~0 to _575 " 
Submerged--- -----~- f1~e-;;1~t ions with armatures m series and 
A roximate numbe1 o ---- - --- -------.------------ 100 

PSatteries in paralleL -----c ;:--~s with armatures m parallel and 
A roximate number of revo u ~~----- - - - - - - -----.--- - : ------- 200 

PJa t teries in paralleL - - - - -1-tions with armatures m parallel and 400 
. t mber ofrevo u - - - ----Approx11:na _e nu,. ____ _____ _______ ________ - - --- . 

. batte11.es m sen es____ o-ines and motors and motors and th~ust 
h clutches betweei~ enb o·ine starting, as well as propuls10n. 

By means of t e be used for charg11;1g and ellnol an generate 550 amperes at 160 bl l t he motors can t ·es m para e c . 
oc c, . t he two anua ID 400 t o 550 revolut ions. As a generato1, 1 . d periods at from · f , pro on°e volts, runnmg 0 1 0 • • 

. h s to 3 feet 6 mches; pitch, about Propeller. 11 . diameter 3 feet 3 me e 
One 3-bladed prope ei , 

I foot 5 inches. 

Fuel. ·1 ecific oTavity about Od.9.f 5 7 knots 4 gallons per hour. 
Heavy 01 , sp . b be full spee o · ' 
Fuel consumptwn at ~- s see Plate 94 (b) · 
For system of connec wn ' . 

t t he after end of the centrnl A ul t d d and one a ccum a ors. t the forwar e~ 'vino- s aces. 
Placed in tank~, one a l and seats 111 t he 1i.. u ,\nto fom· 0TOUPS of 55 cells 

compartment, formmg 
th

e d2e2c0{ ;ells, divide~ ele?tI~ca iach battery consists of t_wo 
In U.C. 1-10 there are b ed for the llghtmg;. ·ies or in pai·allel for runmng 

each. Any one group can e._us can be connected m sei 
groups in series, and the battenes . of Hagen. Each accumulator 
t he main motors. . de b Messrs. _Tudor, hould have a vol~age of 2.7. 

The accumulators aie_ I_Ua dy26 negatn·e, an~~ the Brit ish Service, and are 
contains 50 plates, 24 _posit ive a~ion than those use m 
The plates are thin:t?-er m cross-sec . e batterv-ventilating system is 
about 3 feet by 18 mchlles. . built in and an elnbdo1fat l exhati'sted on the other. 

The tops of t~e ce s aie d . on one side an ou · 
fitted fresh air bemg conveye m 

' 
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In U.C. 11-15 there are only 112 cells in all, divided into two batteries of 56 cells each. Particulars are as follows:- . 

Dimensions of cells: 25 inches by 12.8 inches by 13. 7 inches. No. of plates: 18 positive, 19 negative. 
No. of terminals: 6. 
Weight of a cell: 432 lbs. 
Total capacity of accumulators: 2,000-3,000 ampere 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 ½ 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. (e) Ballast pump and auxiliary compressor motor. 
About 13 H.P., 110-160 volts, 1,560 to 1,850 revolutions. Used either for pumping out tanks and bilges or, by means of a clutch, for supplying compressed air to the bottles in mine room. This is the only motor-driven ballast pump . 

. The ~nain air compressor, as mentioned above, is driven direct off forward end of mam engmes. 
In addition, a bilge pump and a water-cooling pump a.re fitted to main 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. 

0 
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c Compensating Tank. 
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k Officers• 9.'Uarfers. 

Warra,it Of!icers• quarters. 
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