


REPORT OF ROLLING EXPERIMENTS ON MODEL NO. 2375,
REPRESENTING U.S. CRANE SHIP NO. 1

1. The object of this test was to investigate the action
of the model in waves and to determine the effect of bilge keels
and of a change in the radius of gyration, the displacement, |
height of the center of gravity and radius of gyration of the\
model being made to correspond with those of the ship.

2. The data furnished to the Model Basin for the Crane
Ship, éomprised two conditions, the first of which, with the

corresponding model dimensions, was as follows:

Condition No. 1

Ship Model
Displacement 11,400 tons 4,003 pounds
Height of C.G. 21.7 feet 1.179 feet
Radius of gyration 25 feet 1.358 feet
Linear Ratio, Ship to Model = 18.4

The model was ballasted accordingly.

3. To obtain the declining angle curve and the natural
rolling period for the condition abbve, the model was rolled
in still water. A typical record, made by the gyroscopic roll
recorder, is shown on Sheet II; and the resulting declining
angle curve on Sheet I.

4. The wave maker was next put in operation and the
model rolled in waves produced by settings of increasing eccen-

tricity until it began to ship a considerable amount of water.



This occurred when an eccentricity of 2 inches was reached,
producing wavés of 4 inches to 5 inches in height and about
ten feet in length. Spray shields were fastened to the weather
side of the model along the deck to prevenﬁ‘water coming aboard,
and a setting of 2 inches eccentricity of the wave maker was
adopted for the test. A record made during this experiment
will be found on Sheet V. 7

5. To obtain the effect of bilge keels on the behavior
of the model when in this condition, keels were attached as
indicated on Sheet I. The model was again rolled in still
water, and records and declining ahgle curves obtained as shown
on Sheets II and I, respectively. Rolled in waves, records
were produced as illustrated on Sheet V.

6. The data for the ship and model in the second con-

dition was as follows:

Condition No. 2

Ship Model
Displacement 13,100 tons 4,600 pounds
Height of C.G. 23.4 feet 1.272 feet
Radius of gyration 25 feet 1.358 feet
Linear Ratio, Ship to Model = 18.4%

After the model had been ballasted to this condition,
it was rolled in still water and in waves, with and without
bilge keels. Records made during each of these experiments’
are shown on Sheets III and VI, and thé declining angle curves

on Sheet I.
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7. To determine thé effect of a change in the radius of
~gyration, it was decided to roll the model in two or more con-
ditions, in one of which the ballast was to be "winged out" as
far as possible and in the other to be centralized. The data
fof the third condition was as follows, the ballast being
"winged out" as far as possible and the bilge keels left off.

)

Condition No. 3

Ship i Model
Displacement 13,100 tons 4,600 pounds
Height of C.G. 23.4 feet 1.272 feet
Radius of gyration | 27.6 feet 1.50 feet

8. It was considered that the natural rolling period might
be obtained more accurately from a record of the model rolling
regularly under the action of a weight having harmonic motion
gthwartships than from a record for declining angle. A machine
actuating a‘weight in the desired ménner was therefore installed.
The records made under these conditions are shown on Sheet IV.
While still in condition No. 3, the model was again rolled in
waves, a record being shown on Sheet VII. )

9. The model was then put in the fourth condition by

moving the ballast as near the center line as possible.

Condition No. 4

Ship ' Model
Displacement |1 13,100 tons 4,600 pounds
Height of C.G. 23.4 feet 1.272 feet

Radius of gyration | 22.1 feet 1.20 feet
R - -




Records made in still water under induced rolling and also
when rolling in waves are shown on Sheets IV and VIi, respectively.

10. To draw a conclusion as to the effect of the bilge
keels, a cemparison was made between rolling records of the model,
with and without bilge keels. On Sheet I, the number of swings
necessery-to reduce the angle of keel from 6 1/2 degrees to
1 degree, when the model was in the first condition was reduced
from 9.2 to 7.3 by the addition of the ‘bilge keels; a reduction
of 21 per cent. In the second condition the reduction was from
13.1 to 8.4 or 36 per cent. When in the first condition and
rolling in waves, the bilge keels reduced the maximum angle of
roll from 24.§ degrees to 18.1 degrees, a reduction of 27 per
cent (see Sheet V). In the second condition, rolling in waves,
the bilge keels reduced the max;mum angle of roll f}om 20.5
degrees to 9.8 degrees, a reduction of 52 ber cent (see Sheet
VI). The effect was thus greater when the period of roll was
increased, but still appears compafatively spall when the large
size of the keels 1is considered.

11. The effect of a change in the radius of gyretion is
shown by a eemparison of the records on Sheets IV and VII.
Here a decrease in radius from 1.50 feet to 1.20 feet, or
20 per cent, reduced the period of roll in still water from
1.79 seconds to 1l.47 secends, or 18 per cent. The reduction
in period when rolling in waves was from 1.91 seconds to 1.67
seconds, or ié 1/2 per cent. This reduction of period in waves
was very approximate, as 1t depended upon obtaining the period
from synchronous rolling and it would appear from a comparison
of the other records that the period should have been smaller
when the model was in condition No. 4, making a reduction more

nearly like that obtained from the records taken in sfill water.



The change of radius, however, within the experimental limits,
seems to have very little effect on the maximum angle of roll.



[T 11,47 RN b ,
: - ORISR NORSIOTE: BIGE HEEIS 166 ]
} ’ ‘4 ' t-rfoeer | o
§ , :
SRS SRR SSRRNE SRS SN S Eo
A , R S R N
: ] DFCLINING | ANGLE CURYES
| ? e
s MODEL [N° 375 :
- ‘ . REPREBENTING -
bl LUK CRANF N

e

2s’

~

©
b DEGREES

by

“ht

PCRLE FoR ANGLE OF [HEEL )

SHEET I



JINREIN

20

k0

0
I

10

IO ITININ ]

]i ek

SCALE FOf ANGLE QF ROLL IN DEQREES

SCALE™ FOR ANGLE OF MOLLIN DEGREES --

GYROSCOPIC ROLLING RECORDS

DECLINING ANGLE CURVES
FROM TEST OF

MODEL N°2315

REPRCSTNTING

U.S. CRANE SHIP N* |
MODEL SHIP
RADIUS OF GYRATION )-35¢ 25
G. M. 1354 249
DISPLACEMENT 4003 LBS. 11,400 TONS
LINEAR RATIO SHIFP TD MODEL - 1€4

EXPERIMENTAL MODEL BASIN

NAYY YARD WASHINGTON DC FEB. 1923

BILGE KLELS OFF

)51 SECONDS

AVERAGE PEPMIOD OF AOLL = |-51 SEC, FOR MODEL
* bty FOR SHIP

BILGE KEELS ON

\/\/ T

le3 SECONDS

RVEMRGE PEMIOD OF MOLL = 163 SEC. FOR MODCL
: 1.00 Fom sniP

.



1T 133U

I

3CALE FOMt ANGLE OF ROLL IN DEGREES

10

Lotonhini

0

1

:,_
JIII’HH

0

IIHIlllll

“SCALE FOR ANGLE OF ROLL N DEGREES

CYROSCOFIC TOLUNG FECORDS
DECLINING ANGLE CURVES

FROM TEST Or

MODEL N° 23175

REFPRESENTING

UsS. CﬁﬁNE SHIP N° |

0DEL ShiP
RADIUS OF GYRMATION lsszf 13-
G M. 1092, 20t

DISPLACEMENT 4600 LBS 13,100 TONS
LINEAR RATIO SHi® TO MODCL: 1&4

EXPERIMENTAL MODEL BASIN

|

NAVY YARD WASHINGTON D.C. FEB. 1923

BILGE KEELS OFF
16°5 SECONDS’
AVENAGE PERIOD OF ﬁd” LL = 165 SEC, FOR MODEL
708 ) FOW e

— R - — . —

BRGE KEELS ON
< —_ 176 SECONDS >

RVERAGC PERIOD OF AOLL = 1-76¢ SEC. FOR MODCL
155

F‘lﬂ_r—u—mu'u [ WY e WY s WP W S

FOW SHi™ l

N ™ ‘\_r—\__l—'\.._l—\_J—\._i—“dJ—



Al 1338

10

SCALE FOR ANGLE OF ROLL IN DEGREES

-;;l'IIH

SCALE FOR ANGLE OF ROLL IN DEGIEES

<

eolre o

GYROSCOFIC ROLUING RECCORDS
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NATURAL ROLLING PERIOD OF MODEL N* 2375
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GYROSCOPIC ROLLING RECORDS

FROM TEST oF

MODEL N° R375 ROLUNG IN- WAVES

MODEL REPRESENTS
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BILGE KEELS ON
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PERIOD OF WAVE 72 -~ 139



1K 1338

S—Eg
2R
. .'Eg
g—= 3
A
el =
! = W
o 12 g
{ i 4
D 7
3k
o~
2
§—z
BEF
=R
-"—
iy
P —
v oK
o—=£
A
B

CYROSCOPIC ROLLING RECORDS

FIOM TEST OF
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U.S CRANC SHiP N°|

MODEL
MADIUS OF GYRATION 1:35%

G- M. 1092 20

DISPLACEMENT 4600 LBS 13,100 TONS
LINCAX MATIO, SHIP TO MODEL.: ¥4
ECCENTRICITY OF WAYE MAKER ~ &*

sue

e

171 SECONDS

BILGE KETLS OFF

MODEL S
NRTURAL MOLUING PEMIOD He5 SCc,  7.0¥ SEC,
FERIOD OF WAVE 1. 73¢

BILGE KEELS ON

MODEL  SHIP
NRTURAL ROLLING PERIOD * |76 SXC 755 SCC
PERIOD OF WAVE BT 2R A Y

< e men e - [g§ SECONDS o e - =
\ i

L GRS W s W s WIS S ™, WIS L, VRSN



TE 1334S

CYROSCOFIC ROLLING RECORDS

rroM TEST oF

MODEL N° 2375 ROLLING IN WAVES

MODEL ACPRESENTS

US CRANE SHIP N°|

BILGE KEOLS OF

MODEL (] od
G.M. 1092 201
DISPLACEMENT 1600 LBS 13,100 TONS
LINCAR RATIO SHIr TO MOPEL = 1§ -4
ECCENTRICITY OF WAYE MAKER « R”

Bz BALLAST WINGED OUT
= é MODEL. sir
= RADIUS OF GYMATION g 27%
L . NATURAL PERIOD OF MOLL 119 SEC. 769 SEC,
=Y FERIOD OF WAVE 19 526 «
__Eg ;
o ‘ E !
i ; Y - . 191 3ECONDS >
FW—WM
R B v

T BALLAST CENTRALIZED
| —F MODEL  Smie
i MADIUS OF GYMRTION )3 R34
° NRTURRAL PTRIOD OF .ROLL 147 SEC. &3{ SEC.
= PERIOD OF WAYCL 167 117 -

167 SECONDS S e -

) J.L’LEITIH'
SCALE FOR ANGLE O MIDLL IN DEGREES







