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On the Anchoring in Strong Wind at Single Anchor
of the Variable Pitch Propeller Ship

Shigeo ABE

The training ship of the Nagasaki University Faculty of Fisheries,
“the Nagasaki-maru” on her training voyage, happened to be over-
taken by Typhoon No.17 (Rubby), at Hongkong on September 5, 1964,
and, being under the gusts of the maximum momentary velocity of 40
m/s for about 2 hours, recorded the maximum momentary wind velocity
54 m/s and the minimum atmospheric pressure 966mb. Among the
vessels at anchor there, 3 ships sank after grounding, 14 ships
grounded and 120 junks sank. Owing to the operation by the angle
regulation of the variable pitch propeller and the remote control of
the main engine revolution, “the Nagasaki-maru” succeeded in keeping
anchoring through the storm for about 8 hours without dragging the
anchor. From these experiences and records, some studies were made
on the anchoring in strong wind at a single ancdor of the variable
propelier ship, and the results are reported here.

(1) During the anchoring of 7 hours and 41 minutes, the regula-
tions of the propeller pitch angle and the engine revolution were
performed 726 times, that is, 1.6 times per minute; and in every five
minutes, 14 times were maximum and 2 times were minimum.

(2) During the time, the anchoring was kept with the ship speed
at 4 to 6 knots under the wind blowing at the maximum momentary
velocity of 30 to 40 m/s and at 6 to 8 knots under the wind at the
maximum momentary velocity of 40 to 50 m/s. However, the ship speed
must be regulated properly according to the gustiness. When the gust
changed its direction suddenly at the velocity of about 50 m/s, the helm
was changed to head against the wind with the ship speed of about 11
knots.

(3) The chief officer must be posted at the forecastle to report
about the direction and the tension of the anchor chain. This is very
important when the engine is operated in anchoring. And the ship is
necessary to have an equipment furnished to connect the bridge with
the forecastle.

(4> The anchorage must be set up at a broad area of the sea
without obstacles because the ship moves in a large scope using the
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engine. But it must not be positioned facing an open sea. It is
needless to say that the type of the bottom is desirable to be good for
holding the anchor.

(5) The anchor chain should be slackened as long as possible.
This serves not only to increase the holding power of the anchor but
also to enlarge the action radius of the ship.

(6) It is necessary to keep anchoring, knowing the position of
the anchor by a buoy or a light buoy on the anchor.

(7) When the variable pitch propeller ship tries to anchor using
the engine, the engine can, of course, used easily. But it is left to
a future study which is the more suitable, anchoring at a single anchor
under the operation of the engine; or anchoring using another anchor
as a preventive of yaw under the operation of the engine, for example,
as the hammer lock moor, without letting the ship move so much.
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Fig. 1. Record of the Aero-Vane
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Fig. 5. Disposition of the officers
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Table 1. Record of weather condition by Log-book.

: Wind : Atmospheric Air
Time Weather pressure temperature

Direction Velocity
0800 NNE 5 r 999.8mb 25.9°C
1200 NE 11 7 990.7 » 24.0 #
1400 East 12 7 971.3 » 25.1 #
1600 SE 9 7 990.2 #» 25.0 #»
2000 SSE 9 7 1001.0 » 25.0 #
£
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Fig. 7. Record of ship speed during Fig. 8. Records of maximum momentary
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wind during anchoring.

Table 2. Relation between the maximum momentary velocity
of wind and the ship speed during anchoring. )

Ship speed

(Knot) 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0
Maximum ’
momentary
velocity of 29 31 33 38 40 42 46 49 51
wind (m/s)
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Fig. 9. Turning circle of the;Nagasaki-maru.
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Record of the Loger

Variable pitch | Main engine | .. Variable pitch |Main engine ;

propeller angle| L oo oo Time propeller angle| ..o 1 ..o Time

H. Ahead] ‘'H ‘Minute H. Ahead Hour:Minute

S. Astera per minute our:Minu S. Astern per minute .

|

HO5 4226 11:18.5 HO7 R.P.M 12:.00.0
HO7 +4-226 11:18.5 ! H1l 12:00.5
HO05 +227 11:19.0 HO7 i Trouble 12:01.5
HO03 4227 11:19.5 H11l 12:02.0
HO4 +227 11:20.0 HO7 12:02.5
HO08 +226 11:21.5 HI1l +223 12:03.5
HO5 +227 11:22.0 HO7 4227 12:04.5
HO07 -+226 11:23.5 HO5 4227 12:05.5
HO5 +227 11:24.0 HO08 4225 12:06.0
HO4 4226 11:24.5 Hil +223 12:06.0
HO5 4226 11:24.5 HO07 + 226 12:06.5
HO8 +225 11:25.0 H11 4224 12:07.5
HO05 +227 11:25.5 H12 4221 12:08.5
HO07 4226 11:26.0 HO07 4225 12:09.0
HO05 +227 11:26.5 HO4 +228 12:09.5
H03 4228 11.:27.5 ! HO08 + 226 12:10.0
H06 +226 11:28.0 i HO06 4227 12 :12.5
HO3 +227 11:28.5 | H1l +223 12:13.0
HO03 +226 . 11:30.5 ! H12 +222 12:13.5
HO06 4226 11:33.5 HO7 +227 12:13.5
HO8 +225 11:35.0 HO5 4228 12:14.0
HI11 +223 11:35.8 HO08 +225 12:14.5
HO5 +227 11:36.0 | H10 +224 12:14.5
HO7 +226 11:38.0 | H07 +227 12:14.5
HO5 -+228 11:38.5 HO05 +228 12:15.5
HO7 +226 11:40.0 HO07 4228 12:16.0
HO5 +227 11:42.0 HI11l +222 12:16.0
HO04 +227 11:42.85 H1l 4224 12:16.5
HOS 4227 11:42.8 HO08 +227 12:17.5
HO7 4225 11:438.5 HO05 4227 12:17.5
HO05 +227 11:46.0 H10 +224 12:17.5
HO7 226 11:48.5 HO7 4226 12:18.0
HO05 +227 11:49.0 j HO05 +228 12:19.0
HO07 4226 11:50.5 f HO08 +225 12:19.3
HOS 4227 11:51.0 HO03 +227 12:20.5
HO3 4228 11:52.5 \ HO07 +226 12:21.5
H50 +227 ©11:82.8 i H12 - +221 12:22.0
HO7 4225 11:53.0 i HO07 4-227 12:22.0
HO05 +227 11:83.5 | HO05 +227 12:22.5
HO08 4225 11:54.0 i HO7 4225 12:23.0
HO5 227 11:584.5 H1l +223 12:25.0
HO08 4225 11:55.0 H12 4221 12:25.0
HO5 +226 11:85.5 HG67 +226 12:25.5
HO08 +225 11:55.8 i HOS5 4227 12:26.5
H1l 11:56.5 1 HO7? +226 12:26.5
HO7 11:57.5 HO06 +227 12:27.0
H10 11:58.0 EO05 4226 12:27.5
Hi4 11:58.5 HO3 } +228 12:28.0
HO09 11 :59.0 H11 i 222 12:28.5
HO07 11:59.5 H12 | 4222 12:28.5
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Variable pitch

Main engine | Time
ﬁrogilézg angle revolution
S.' Astern per minute Hour:Minute
HO07 +226 12:29.0
HO08 -+-226 12:29.5
HO05 4228 12:30.5
HO08 +225 12:31.5
H13 +221 12:32.5
H19 +206 12:33.0
H10 +4-226 12: 33.0
HO07 +226 12:33.5
H13 +221 12:35.5
H1l4 4220 12:35.5
HO07 +227 12:36.0
HO05 +227 12:36.5
H15 4217 12:36.5
H10 +224 12:37.0
HO07 +226 12:37.0
H14 4218 12:38.0
H10 4227 12:38.5
HO7 4227 12: 38.5
HI15 +217 12:41.5
H10 +226 12:42.0
HO07 +227 12:42.0
HI11 +224 12:43.5
HO07 4226 12:44.0
HO05 4227 12:44.5
H10 1 +224 12:45.0
HO5 ‘ +227 12 : 45.0
HI11 +222 12: 47.0
Hi2 +222 12:47.0
HO07 +225 12:47.8
HO0S +227 12 :48.0
Hil +226 12:48.5
HO05 +228 12: 48.5
H10 +224 12:50.5
HO05 +227 12:581.0
H12 +220 12:51.5
H15 +219 12 :52.0
H06 +227 12:52.5
H12 +221 12:53.0
HO7 + 227 12:54.0
HO05 +227 12:54.0
HO07 : +226 12:54.5
HO05 : +227 12:55.0 .
HO07 ‘ 4226 12:55.5
HO5 : +228 12 :56.0
HO07 | +226 : 12:56.0
| !
H1l ; +224 [ 12:57.0
HO8 | 4230 i 12:52.8
H10 : +223 | 12:51.5
HO07 i 4226 ) 12:58.0
H1l ! +223 13:04.0

Variable pitch
propeller angle
H. Ahead

S. Astern
i

HO07

H19

H1l

i HO08
{ H13

H15
HO7
HI13
HO07
HO7

HO06
HO5
HO06
HO09
H1S5

HO07
H10
H10
H15
HO7

HO08
HO7
H13
HO09
HO7

HO06
HI10
HO06
HO09
H60

H19
H20
H20
H20
HO8

H10
H10
HO7
HO7
H15

H19
H10
HO7
H15
HO8

HO7
H20
HO7
H1l
H1S

Main engine
revolution
per minute

Time

Hour:Minute

+226
+207
+225
+227
. +221

+217
+226
+217
+226
+238

+237
+238
.+238
+236
+230

+238
+235
+236
+229
+238

+237
+238
+231
+237
4238

+238
+238
+237
+236
+238

+213
+250
+250
-++250
+242

+239
+-231
+238
+234
+228

+250
+243
244
+233
+244

+244
+241
+237
+234
229

13:
13:
13:
13:
13:

13:
13:
13:
13:
13:

13:
13:
13:
13:
13:

13:
13:
13:
13:
13:

13:
13:
13:
13:
13:

04.0
04.8
05.0
05.0
06.0

06.0
06.5
07.0
07.5
08.5

09.0
09.0
09.5

el e el el e el e )
OO
o
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Variable pitch o, ‘ . | Variable pitch | yr. . .

ﬁropglderdangle lMeilélhfﬁg;lne Time |propeller angle xilﬁui?ggne Time

g Asteeran J per minute Hour:Mmute }‘}SI ﬁ;’tiii | per minute Hour:Minute

, :
| | ,

HO07 4236 i 13:28.5 : HO09 +-252 13:56.0
H1S . 4237 13:29.5 H15 +243 13:58.0
HO07 +230 13:30.0 H10 +251 13:58.0
HO07 -+233 13:30.5 : H08 +4-253 13:59.0
HO07 +237 13:30.5 | Hl4 +243 13:59.5
HO7 +243 13:31.0 H10 4252 14 : 00.0
HI1l +239 13:31.5 H1l4 +244 14:02.5
H15 +233 13:32.0 H19 4227 14 :03.0
HO7 4243 13:32.8 H15 4243 ! 14 :03.5
H14 4233 13:33.0 H10 4281 : 14:03.5
HO07 4243 13:33.0 HO08 4253 14 : 08.0
H10 +240 13 :33.5 H10 +252 14: 06.0
H10 +241 13:33.5 H14 +244 14:67.0
Hl4 +233 13:34.5 H10 +253 14 : 07.5
HO07 +243 13:35.0 ‘ H15 +243 14 : 09.0
H15 +231 13:35.5 H20 +250 14 :09.5
H19 +248 13:36.0 HO09 4242 14 :10.0
H10 +237 13:36.5 HO09 242 14:10.5
HO8 +239 13:37.0 H15 4233 14:11.5
H13 +243 13:37.5 H10 4542 14:11.5
H08 4246 13:38.0 H14 4233 14:12.0
HI1l 4244 13:36.5 H10 +237 14:12.5
HO08 +246 13:39.0 H10 +242 14:12.5
H11 4243 13:40.5 H14 +236 14 :13.5
H15 - +237 13:40.5 H10 +243 14 : 14.0
HI19 4230 13:41.0 H15 4231 14:14.5
H10 +242 13:41.5 H10 4242 14 :14.5
H08 +243 13:42.0 H15 +234 14:15.0
H10 4240 13:43.0 H19 4229 14 :158.5
H19 4233 13:43.3 HOS - 248 14 :16.0
H10 4244 13 :44.0 ; H14 +238 14:16.5
H10 4242 13:44.5 e HO09 4246 14 :17.0
H19 | 230 13:45.0 i HO08 +248 14 :18.5
HI9 I +229 13:45.5 i H15 4238 14 :19.0
H10 4253 13:46.0 } H10 4246 14 :19.5
H13 i 4243 13:46.5 1‘ HO08 4248 14 :20.5
HI10 +252 13:47.0 i H10 4245 14:21.8
H19 4226 13:47.5 i HO08 +-247 14:22.0
H14 +-246 13:48.0 ¢ H1l4 4239 14:22.0
H10 ‘ 4252 13:48.5 % H10 +247 14:22°5
H1l4 i +246 13:49.5 H14 +239 14:23.0
H10 | +252 13:49.5 HO08 4247 14:23.8
H14 ! +246 13:50.0 H11l +244 14 :23.5
H10 4252 13:51.0 HO08 +248 14:24.0
HO08 ; -+253 13:51.5 H1l4 -4-238 14:24.0
HI15 +244 13:52.5 H19 4231 14:24.5
H10 +252 13:35.0 H10 +250 14:24.5
H15 . +244 13:53.5 HO07 4250 14:24.0
HI10 I 4252 35:53.5 i H15 4238 14:25.8
H10 | 4283 13:54.5 ‘ HO08 +4-251 14 :28.5
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Variable pitch

Variable pitch

Main engine | Time Main engine | Time
ﬁrogilégg angle revolution ) I?Iroi(ﬁtle;lc‘l angle revolution .
S.. Astern pér minute | Hour:Minute S ’ Astern per minute | Hour:Minute
H14 +242 14:26.0 H14 4:240 14 : 52.0
H08 4250 14:26.5 H10 +249 14 : 52.0
H20 4233 14:28.0 H14 +242 14 : 54.0
H16 4246 14:28.5 H10 2417 14 : 54.0
H10 4250 14 :29.0 H15 4238 14 :54.5
H15 +238 14:29.5 H10 +248 14 :54.5
H10 +250 14 : 30.0 H13 +242 14 : 58.5
H14 +244 14:30.5 H10 +249 14 : 56.0
H09 +251 14: 30.5 H14 +239 14 : 57.0 -
H16 +238 14:32.5 H10 4248 14 :57.5
H19 +232 14 :32.5 H14 4241 14 : 58.0
HO09 4249 14 :33.5 H12 4248 14 : 58.5
H15 +239 14 : 34.0 H10 +248 14 : 59.0
H19 +228 14 :34.0 009 +248 15:02.0
H10 +248 14 :35.0 H13 + 242 15:03.0
H15 +241 14 : 35.5 H13 +245 15 :03.8
H18 +231 14 :35.5 H10 4247 15: 04.0
HI1l 4248 14 : 36.0 H14 +242 15 : 04.5
H10 - +247 14 :36.0 H12 -+ 246 15:05.5
H14 +241 14 :36.5 H09 4248 15:06.5
H10 +248 14 :37.0 H14 +241 15 : 07.0
H15 4238 14 : 37.5 H10 +249 15:07.5
H10 4247 14 :38.0 H14 +240 15:08.0
H15 +239 14 :39.0 H18 +230 ©15:08.0
H10 4247 14 : 39.5 H10 +242 157:08.5
H15 4241 14:41.0 H12 +239 15:09.5
H10 +249 14 :41.5 H10 +241 15 :09.5
H15 +238 14 :42.0 H13 4237 15:10.0
HO09 - +249 14 : 42.5 H10 +242 15:10.5
H15 4239 14 : 43.0 H12 4239 15:11.0
H10 4248 14:44.0 H10 4-243 15:12.0
H13 4243 14 :44.0 H14 4236 15:15.5
H10 +247 14:44.0 H10 +242 15:13.0
Hl4 4242 14 : 44.5 H18 +228 15:13.5
H15 +239 14 :45.0 H10 +241 15:13.5
H10 4248 14 : 45,0 H12 +238 15:14.5
H13 +242 14 :46.0 H15 +237 15:18.0
H10 +248 14 :46.0 HIi1 +241 15:15.0
H12 4243 14 : 48.5 HO08 +243 15:16.0
HO09 +249 14 : 47.0 H10 4241 15:16.5
"H13 4242 14 : 47.5 H14 4235 15:16.5
HO09 +249 14 : 47.5 HI11 4242 15:17.0
HI13 +242 14 : 48.0 Hi4 +338 15:17.5
H10 +249 ‘ 14 :48.0 H10 4241 15:17.5
H13 +242 | 14:49.0 HO09 +243 15:18.0
Hil +246 : 14 : 49.5 HO08 +244 15:18.5
H14 4239 | 14 : 50.0 HI11 +240 15:19.0
H10 4247 ; 14:50.5 H12 4240 15:19.8
H15 +240 ! 14 :51.0 H10 +242 15:19.8
HO09 +248 14 : 51.0 H10 +242 15:20.0
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Variable pitch . . i
propeller angle Main engine | Time Variable pitch i i
propeller revolution propeller angle Main engine | Time
S. Astern per minute | Hour:Minute H. Ahead revolqtlon
| S. Astern per minute Hour:Minute
H12 +239 15:
: :20.0
H14 +236 15:20.5 L Er TR
H10 +243 15:20.5 LR HER N
H10 s : 20, HO7 +243 . 50.
HL 15:24.0 HO5 s
+243 15:24.0 HO3 HEA RN
o e : +245 15:50.5
5:24.5
H10 +241 15:25.0 o HER TR
it T2 : HO05 +245 : )
3 15:26.5 15552
H10 +242 : o HEPH ;
HIO 15:26.5 HO5 i
+242 15:27.0 HO5 HEYE 5o
o o 4245 15:55.0
15:28.0
H10 4240 15:29.0 o HE R
H10 2 : 29, HO3 +244 :
+243 19:29.5 Ty
HO7 +244 : ne HEY '
HOT 15 : 30.0 H11 T
T 15:30.0 +240 15:57.0
. HO05 +245 15: 57.0
3(1)7 +245 15:31.0 HO08 .
H10 +240 15:31.5 HEA R
H15 +236 : P AT ;
15:32.0 B
HO09 +242 : R HEF ;
HOS 15:32.0 HO09 Rigs
+244 15:32.5 HEAH oS
HOS +244 :
H14 +236 1 o
5:33.0
H10 +242 15:33.0 ne HEYH i
H15 +233 | 15:33 e HEvS nie
iis 23 18:33.5 HO2 +243 o
08 15:34.0 HO09 oot
213 15:34.0 +243 16: 05.0
HI1l +240 16: 05.0
g(l)l +240 15 35.0 HO8 .
g +244 15:35.5 HEs R
HOg T2 15: 35 HO05 +245 16: 06.0
HOG +ud : 36.0 HO4 +245 : 06,
HS , 15: 38.0 HO8 iR
+242 15: 38.5 HEY oins
H10 +241 . 16:0
HO06 +244 15:39.0 o
HO4 4244 15:39.0 e HEy i
HO4 a4 15 HO3 +245 16:
10 24 5:40.0 H1l +239 L oo0
H0o 15:40.5 HO5 0508
+242 15:42.0 HESE Bie
HO8 +242 16
H10 +240 : g
HO08 15 :42.0 HO05
240 15:42.0 +245 16:12.5
H10 +243 : He MY ;
15: 42.5 16:13.5
HOS +244 : o HEYE ;
HOS v 15: 43.5 HO4 i
+240 15: 44,0 HO09 i%ﬁg nine
HO5 +244 : o
H0S 15:44.5 HO06 :
Hy 15: 44.5 +244 16:15.5
H11 §Ey A HO09 +242 :
4 15: 45.0 o
HOS 24 : HO06 +943 :
" HO8 15: 46.0 HO3 8iles
+241 15: 46.5 HO2 i%ﬁé s
o o ‘ 16:18.0
510 15 : 47.0 HOL
| T2 15 : 42.0 +246 16:18.0
H0S T2 : H11 +239 :
15:47.5 16:19.5
HOS T2 : HO08 | +243 :
H08 +213 %g : 49.0 HO06 | +248 ?12 B
14970 { :20.0
HO4 +244 16:20.0
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Variable pitch . . ' i
propeller angle, Main engine | Time Yariable pitch i i
H. Ahead revolution propeller angle Main engine | Time
S, Astern per minute | Hour:Minute H. Ahead revolu‘tlon
J IS, Astern per minute | Hour:Minute
HO06 +243 o
16:20.5 '
HO08 +242 16 : 21.5 oo Sy R
Hos T2 HO06 +244 :
2 10:21.5 v 16 : 53.0
H08 +242 e vt '
H08 16:22.0 H10 ‘ N
+244 16: 22.5 H06 igﬁ iy
o o ' 16:54.0
H08 16 : 23.0 HO8
4241 16 : 23.0 ' S Riee9
HO06 +245 : i 120 ;
H09 16 : 23.5 HO06 : 10:55.0
HO9 +242 16 : 23.5 HO09 HEYE e
+244 16 : 24.0 H07 i%ﬁ nies
e - . : 16 : 56.5
HO9 24 16:24.5 HO5
+239 16 : 25.5 HEY nises
ggg +246 16 : 26.0 ggg HES igae
Hoo +244 16:26.0 HO4 ey 10:58.3
+244 16 : 26.0 HO09 : i%i% 10:59.8
HO03 4245 : T
HO3 16:26.5 HO06 '
T 16:26.5 +244 17:01.0
ggg +244 16 : 28.5 ‘ ggg A 17203
HOS +244 16:29.0 HO5 eV 17:02.0
4246 16 : 30.0 HO08 i%ﬁ 17i0s-9
HO1 +245 : o
HOL 16 : 30.5 HO5
Taus 16:30.5 +245 171 03.5
HO09 +242 18 : s HEYY iz
HOS T2 : 34.0 HO6 244 o2
HOo 16 : 34.0 HO8 T
+244 16 : 34.5 HO06 i%ﬁ miee
g(l)g +242 16: 34.5 HO4 o
24 10:34.5 +244 17: 08.5
H10 242 : Ho8 +242
16:%5.0 17:11.0
Hoe HE : HO06 4245
HOS 16 : 36.5 HO08 178
+245 16: 37.5 HO8 igg’ mins
" o . 17:12.0
H03 : 16 : 38.0 HO06
o 10:38.0 4245 17:12.0
HO08 +243 16 : 39 e " s
HOS T3 £39.0 HO06 +244 1128
HOS 16: 39.0 HO4 IR
+242 16 : 39.5 HO03 i%ﬁg i
- . . 17:14.0
HOS 16: 40.0 H10
. +245 16 : 41.0 HErE TR
oS 28 : HO8 +243 :
16:.41.0 17:14.5
He 2 : HO5 +244 :
HOs 16:42.5 HO08 17108
+242 16 : 44.0 HOB igﬁ TIRER
o o ' 17:17.0
HOS 16 : 44.5 HO08
HEYE 16: 445 4242 17:17.5
H08 +242 16 : 45 H B mi
HOS +245 L 410 ne B 171180
Hos 16 : 47.0 HO3 R
+242 16 : 47.5 HO8 i%ﬁg i
o o | 17:19:5
Hoo 16 : 48.0 H06
+2s 16:48.0 _ +244 17:20.0
HO06 +244 16:5 o B T
HOo 24 :50.0 HO09 +242 ;200
H08 s %g :51.0 HO06 +244 %g 120
:51.5 HO9 +241 17: 170
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Variable pitch . N . .
propeller angle Main engine | Time Variable pitch Mai ) .
H. Ahead revolution %ropeller angle| 20 Chane Time
s A per minute | Hour:Mi . Ahead olutian .
stern our:Minute S. Astern per minute | Hour:Minute
Hoe +244 17:21.0
HO6 +244 17:215 HO3 +244 171 55.0
HO08 +243 17: 9. HO2 +245 17 : 56.0
HO8 1 22.5 HO08 4243 e
4-243 17:22.5 HO6 . 17 : 56.5
HO06 +244 17:92'5 +244 17:57.5
HO8 ' HOS +244 17: 51,5
' 1241 17 : 23. :
HO06 1944 L HO09 +241 17:58.0
HOS 244 1758 HOS +245 17:58.5
+242 17:25.0 HO5 17:59.5
HO6 - +245 17:25.5 HO8 +244 17:59.5
oo . +242 18:00.5
+242 17:21.5
HO8 424 17:28.0 oo +244 18:01.0
HO6 +244 1998 HO08 +242 18: 01.5
Hoa 7:28.5 HOB +244 : 02.
+244 17:29.0 HO8 18:02.0
HO09 +242 17:29'5 HO4 +242 18: 04.5
105 ) +244 18:05.0
1245 17 : 30.
HO09 +242 175300 H +242 18: 05.0
H06 . H04 1245 :
HO08 : HO08 +242 :
+242 17:31.5 HOS 18:06.5
HO05 4044 17315 HO8 +244 18:06.5
s ; +242 18: 07.0
+243 17 : 32,
HO5 1943 pi%g HO5 +244 18: 08.0
H08 : H08 +241 :
+242 17:33.0 18:09.5
H06 . HO5 044 .
+243 17:33.5 HO8 18:09.5
H08 +242 17: 345 HO5 M 18:11.0
s e +245 18:11.5
+244 17: 35.
HO05 +244 17: 35 8 Hoe +242 16:12.5
HO8 : H06 +244 :
4242 17: 35.5 18:12.5
HO06 . HO8 +242 :
HO06 4244 17:36.0 +244 18:13.5
: HOS +245 :
HO05 245 18:13.5
17 : 36.
HO03 -+244 174380 Hoe +242 18:14.5
HO08 : HO3 +245 :
+242 17:38.5 18: 14.5
HO6 : HO3 +245 :
103 +243 17:39.0 HO5 18:18.5
+245 17: 39.5 H10 +244 18:17.0
HO08 1242 +241 ©18:17.5
17: 41.0
HO05 +245 174170 HO6 4243 18:18.0
HOS 245 17: 45, HO9 +242 18:19.5
HO8 7:42.0 HO5 +244 ‘19
HOS +242 171 43.0 H9 18:19.5
4245 17:43.5 o +241 18:21.5
108 s +244 . 18:21.5
17 : 46.
HO6 +244 17: 46 g Hes +241 18:23.0
HO05 : HOS +244 :
+245 17+ 46.5 18 :23.5
HO03 . HO09 4241 .
+244 17 : 47.0 HO06 18:24.0
HO5 044 17+ 48.0 Ho4 +244 18: 24.5
ot ) +244 18:25.0
+244 17 : 49.
HO3 +245 17+ 49 g HO08 +242 18:25.0
HO3 245 17: 498 H06 +244 18:25.5
H08 +242 171 52.0 e +241 18+ 26.0
HO5 +244 17:82.0 108 +244 18:26.0
, | +241 18: 27.5
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Variable pitch . . i i
propeller angle| Main engine | Time Variable pitch | r,; i i
H. Ahead revolution propeller angle revolution | L me
SA per minute | H ‘Mi . ead . F1on
stern | our:Minute S Astern per minute | Hour:Minute
HO5 .
HOS +244 18:28.0 HO5 +244 :
. +242 18:29.0 : 18:36.9
HO7 : HO06 244 :
+244 18:29.5 18:45.0
HOS . HO5 4244 :
+245 18 : 30.5 HO06 18:45.5
HO07 +243 18:31.5 ~+243 18 :47.0
o . HO4 +244 18 : 48.0
4242 18: 31.5
05 HEYT 1038 HO4 . +244 18:50.0
HO6 Y244 8: 33 HO3 +244 18 51.0
05 18:32.0 HO2 +244 :51.
+244 18: 32.5 18:51.8
HO4 +244 18:32.5 ng HER 18:52.0
o . HO1 4245 18:54.0
; +243 18: 33.0
H05 +244 18 33.5 Hot Has 18 : 56.0
HO6 143 1830 ggi +235 18:58.5
. 4230 18:59.0




