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Model 3441

Twin Skeg, 4 Screw Battleship.

Methods of Determining the Thrust Deduction of Inboard

Propellers and Outboard Propellers Separately.

Revolutions Method

Fig. 1, Curves of revolutions during run of 101 1/3 feet

plotted on speed are taken from self-propulsion tests.

Fig. 2, Curves of thrust deduction are plotted on average

propeller revolutions during run of 101 1/3 feet, from data

given in Table I and Table II.

Table I is the data obtained by using the outboard

propellers only, and varying the propeller thrust and

revolutions by varying the pan loading of the towing dyna-

mometer, while keeping the speed constant.

Table II is similar to Table I, for inboard propellers.

From Fig. 1, where V = 4.10 knots for the outboard pro-

pellers, the revolutions (n) - 238.0, and in Fig. 2, where n

for the outboard propellers = 238.0, the thrust deduction

(t) = .16. Therefore, .16 is the thrust deduction of the

outboard propellers for a speed of 4.10 knots as shown by the

solid circle in Fig. 5. Similarly, .24 is the thrust de-

duction of the inboard propellers for a speed of 4.07 knots.

Thrust Method

Fig. 3, Curves of thrust are from self-propulsion tests.
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Fig. 4, Curves of thrust deduction are plotted on

Total Thrust, from data given in Table I and Table II.

From Fig. 5 where V = 4.10 for the outboard propellers

the thrust (T) = 6.08 lbs. and in Fig. 4 where T = 6.08 lbs.,

t = .17. Therefore, where V - 4.10, t = .17 as shown by open

circle in Fig. 5. Similarly, for the inboard propellers

where V - 4.07, t - .25.

The above methods were repeated for speeds at one half

knot intervals thereby determining the ourves for thrust

deduction shown in Fig. 5.



TABLE I.

OUTBOARD PROPELLERS (1692&3)

RT

14.61

14.71

15.52

14.05

14.05

14.15

W

11.74

9.70

8.48

5.50

3.67

2.52

x

(R'-W)

2.87

5.01

7.04

8.55

o10.38

11.63

PROPELLING

T

(2DYN.)

3.84

6.02

8.28

9.79

11.65

13.18

Vm

4.11

4.12

4.185

4.06

4.06

4.07

4.10

TABLE II.

4.17

4.05

4.055

4.035

4.055

4.045

4.07

INBOARD PROPELLERS

15.36 11.62

13.96 10.10

13.99 8.40

13.81 6.50o

13.99 4.60o

13.90 2.84

(1694&5) PROPELLING

3.74 5.20

3.86 5.22

5.59 7.27

7.31 9.52

9.39 12.o4

11.o6 14.02

Ave.

Model Speed

Total Resistanoe

Pan load on towing dynamometer

Thrust (2 Dynamometers)

Thrust Deduction

Ave. Revolutions during run of 101 1/3 feet.

Run
No.

17

18

19

20

21

22

Ave.

t

(1- .)

.253

.167

.150

.126

.109

.118o.118

218.8

236.0

250.7

263.9

276.5

284.9

4o0

41

42

43

44

45

Vm
RT

W ,

T ,,

t =

n ,,

.281

.260

.231

.233

.220

.212

218.4

219.9

235.0

252.6

268.4

280.7
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CURVES OF RnVOLUTIOMS
FOR RuM OF 10 1 FEET- FROM

SELP- PROPULSION TEST

1(r I 750 / ovt

ouT- 8'o

o
0.240 oPaO.

0

L PE. KNoB ooE.

FIG. 1

AE PROP. 0 ,.O tONS DUROINGg RU

-. OF tot.Y FT., FOR AN AVE. 5PEED OF4.0 KTS FOR OT-AR PROP. AND.0 .0x4Ow VR4.10_f_ l56 n = Z3.0K15PEELI IN KNOTS (molowJ4FIG. I

THRUST DEDUCTION PLOT*TED ON
AVE. PROP. REVOLUTIONS DURING RUN
01- IO~jY FWT., FOR AN AVE. SPEeD Or
4.10 KTS FOR OUT-OARD PROPS. AND0

01 4.0-1 'ITS FOR IVA-SOARD PROPS. -

p IN-BOARD PROPS.

200 220
AVE. PROP.

240 260 280 300 320
REVOLUTIONS DURING RUM OF 101 FT.

(1g1)

FIG. z

CURVES OF THRUST
FROM

SELF- PRiOPULSION TEST

Ir AI

-=6.015
IN-BOARD V=4.0T
PROPS.- T if

0UT- BOARD

PROPS.

0 1 4 5 6
SPEED IN KNOTS (C OOEL)

FIG. 3

THRUST DEDUCTION PLOTED ON THRUST FOR
AM AVE. SPEED OF 4.10 KTS FOR OUT- BOARD
PROPS. AlD 4.O1 KTS. FOR IN-BOARD PROPS.

I"I- BOARD PROPS.
V= 4.01 KTS

OUT- BOARD PROPS.
V 4. 10 KTS

.to,

O h 
4
J I+'/

4 G 8 10 12 14
TOTAL THRUST MIN POUNDS (z DYNAMOMETERS)

FIG. 4-

CURVES OF THRUOST DEDLU)CTION

O THRUST METHOD, OUT-B'D PROPS.
* REVOLU.TIONS METHOD, OT-610 PROPS. l

1N- 'S' D
THRuST METHOD, II- 50 PROPS. N- BOARD PROPS.

OUT- BOARD PROPS.

v=4.0115 hv= 4.o owTs

1 Z 3 4 5
SPEED IN KNOTS (MODEL.)

FIG. 5

OUT- BOARD P"ROPS.
V. 4.10 KTS

-Ic

z 35.s- . 238.

1 11111

1




