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This paper, dealing with particular characteristics of
cormmercial cargo ships of the 1930 - 1950 era, is but the first of a
planned severﬁI\part series of studies aimed at a preliminary evalua-
tion of the potential of a sailing cargo ship.

To put the matter in better perspective the Flight Concepts

Laboratory of Princeton University has, over the past decade or so,

&
developed a rather unique sail of very high efficiency. It has been
used (successfully) as wings for airplanes and as rotor blades for
windmills, 1Its applicability as a sail for a cargo ship is, at this
time, not yet determined - hence this study. It is quite probable
that the reader will be either nautically or aeronautically orientated
in his thinking, therefore, there may be some problem in the semantics
of the matter, however, every effort is made to define the expressions

R of the two related disciplines as they occur in the text

b g

Eﬁ It should be kept in mind that the facts listed herein and

b

E: the deductions made are but "homework' on the part of the author to

F’ establish a "first pass'" as to the feasibility of the scheme of a

£

i} partial reversion to the age of sail. — K m| o
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INTRODUCTION

In order to determine the validity of the notion of re-
applying sail power to an effective cargo ship on the basis of its
competitiveness in the modern world the answers to many questions must
be determined. Not least among these are:

1, What is the geometry of a currently acceptable commercial
cargo ship?

2, What is the performance of a modern motor or steam cargo
ship?

Of-course, many other vital matters must be considered and
they are planned to be studied in future papers - the two questions
posed above, however, are undertaken to be answered here for the decades
of the 30's, 40's and 1950's. Since many ships built during those years
are still in active use the results of the study should shed consider-

able light on the subject. It is planned that a second group of ships -

those built during the 1970's, 60's and overlapping back into the 50's
will be similarly investigated in a following paper using as nearly as

possible the techniques developed here.
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1 DISCUSSION

The important geometric characteristics of the type ship
under consideration are:

1. Length (L)

2, Bean (8).

3. Draft (d)

4, Depth (freeboard) (D)

5, Displacement

6. Fineness Ratio (L/B)

7. Beam/draft (B/d)

8. Depth/draft @/

By the careful selection of ships of a gemeral type (not
necessarily class) it appears not unreasonable that a geometric com-
posite ship may be intellectually derived.

The performance characteristics necessary in order to make a

5}: first approximation of the load carrying capability and speed of such
=l
- a composite ship are: .
o
P 1., Dead wt, capacity (pay load)
2, Normal speed (cruise speed)
F 3. Speed length ratio (V/L%)
b
r® 4, Number of Propellers

T

L DE e be

5 _ 5. Propeller efficiency(')z?)

o
o
.

Total Shaft Horsepower (100% power)

YT

A

Normal Shaft Horsepower (@ 75% power)

A Fed
5 3 %
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8. Assumptions relative to wave drag

Tables 1 through 13 tabulate the geometry and performance of
thirteen.vessels built during the time period of present interest,
therefore, most of the required information as outlined above may be
gleaned from them. The resultant composite ship and its performance
will be derived in both geometrical terms and in its load carrying capa-
bility, speed and thrust required.

In order to calculate the items of speed vs. thrust the total
drag of the ship must be determined in non-dimensional terms. It is,
therefore, of importance to make, at this point two vital assumptions:

1. The propeller efficiency of a single propeller ship may be as
high as 0.80, however 0.75 has been assumed (Information Ref,
1)¢

2, The wave making drag of a ship with a ‘speed-length ratio (V/L%)
substantially less than 1.0 may be generally neglected. This
is a convenience in this case that will not seriously impair
the results.

It will be noted that among the characteristics listed on
Tables 1 through 13 are the total installed shaft horsepower (SHP)T
and the "normal" (SHP)yN. The value of (SHP)p was obtained from Refer-

ence 1 while (SHP)N was calculated on the basis of 75% power for the

cruise condition, Thus:

2 Gy « CRE @75F em 25 5 £n enx s wos wvs v s 1

ﬂ. Thrust horsepower must take into consideration the propeller

efficiency which has been assumed as mentioned earlier- to be 75%.

i
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THP = (SHP)N 7Zp = ,75 (SHP)Ny = = = = = = = = = « = 2
and THP = RV/550
so R =550 THP/y = .75(SHP)y (550)
v
since C?\ - R/% szA'

then Cﬁ - (5"5'0)<.75)CS!-3P>y% ‘/33&- C S e,

since' ng/%_gz) %gi,é

Therefore (- = <'SHP)N (412 .5)

4
Y3Bd "7

This then is the derivation of the expression for Cgp which
appears on each of the Tables 1 through 13 and upon which the actual
value of the resistance coefficient has been calculated. It should
be understood that these computed values of CR include all forms of
¢rag to which the ship is subjected.

Table 14 is a summary of the thirteen ships studied two of
which (Liberty and Victory) were class type vessels., It will be noted
that only nine of the thirteen ships studied are considered for the
determination of the appropriate values of the composite cargo ship.
The first three, the America; Queen Mary and the Bremen have been in-
cluded in the study as a matter of interest but eliminated on the
basis of tonnage and their speed length ratio. So also has the Quaker

Seen eliminated because of her high value of speed-length ratio.
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Averaging those values of ships of similar, but low values of
V/L% (No.'s & through 12 of Table 14) yields the overall geometric
2ad performance characteristics of a composite cargo ship. These appear
:n the last line of Table 14, and are again tabulated in Figure 1.

It is now possible to relate velccity in knots versus thrust

required in pounds by means of the fundamental relationship:
2
R = CR Y2 V3B o e 5

where: Q/Z 1.0
V = f4 /:-:cc.

mn

These calculations appear in Table 15.

These values of thrust (or resistance) in pounds versus
velocity in knots are shown plotted in Figure 2, curve a. As discussed
earlier thrust was determined by the assumed value of a propeller
efficiency C?%) of 75%, however, again from Reference 1 that value could
be as low as 607% depending upon the fairing of the aft hull lines
immediately forward of the propeller. From equations 2 and 4 it is
cpparent that the coefficient of resistgnce is a direct and linear
function of propeller efficiency, therefore curve b of Figure 2, re-
pTesenting a propeller efficiency of 60%, has been constructed propor-
tionally. It is reasonable to expect that the truth lies somewhere in
the cross hatched area between the two curves - if the original assump-

tion that "normal speed" is approximately 75% full power. It is not

PRI D SN G T . A a o £ avala” A =




reasonable (by aeronautical standards) that it would be higher, there-
focre, it is considered that the thrust required as shown in Figure 2

is comservatively high. This statement is based upon the reascning
that if normal speed related to a lower than 75% installed shaft horse-
sower then the coefficient of resistance and thus thrust required for

a given speed would be lower.

It is alsmost irresistable not to proceed beyond this point
2ad to show that a simple variation of the Princeton Sai%wing can
oroduce (without excessive sail area) the thrust necessary in a 20 kt.
wind to easily compete with the powered vessel. This temptation, how-
cver, has been resisted simply because it is too early in the overall
study to make a sufficiently strong case for the sailing vessel. Even
so, it is admitted that preliminary calculations have been made which
support the validity of sail power over other types of power for cargo
vescsels,

It is planned that a following paper will include a study of
more modern cargo ships. Subsequent to that work a detailed analysis
of the sails will be made. This will be intended to relate sail area{
type of saili; sail setting relative to course, ship and wind; sail
control and the arrangement of the sails for the various points of

sailing.
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CONCLUDING REMARKS

This has been but a preliminary study intended only as a

e Te
whe e
Y040

i

beginning of an organized thought process to ultimately determine the
velidity of the notion of once again powering ocean going vessels by
sail.

The paper will have only limited distribution - to selected
persons for critical review of the work and to, hopefully, make helpful
suggestions for the next phase. The reader is asked to be tolerant of
this rather schoolboyish approach to what will become a complex problem.

Itz is justified on the basis that one must start at the very beginning

in an alien field.
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1. Lionel S. Marks, Mechanical Engineers Handbook, Fifth Edition,
YcGraw-Hill Book Company.
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CARGO SHTIP STATISTICS =L o
i .—ZBLE' I - |
Name of Vessel AMERICA
W.L, Length (L) = = = = = = = = = = - - 690 ft.-
Beamn(Bisi =1 =1 =L = = FN= S¥Sicl - o o = = 93.5 Bty 1
Depth (D) = = = = = = = = = = = - ~ = - 55.5 B,
Draft (d) = = = = = = = = = = = = = - = .32.,5 ft.
Displacement = = = = = = = = = = = = = _ 35,440 Tons :
Dead Wt, Capacity = = = = =~ = = = = = - 14,330 Tons
Block Coefficient = = - = = = = = = = = 0.59
Normal Speed = = = = = = = = = = = = = 22 Kte,
Wi _ - sl apnc 25 = o 0.84
-Propellers (NO,) = = = = = = = = = = = 2 !
i
Propeller RPM = =~ = = = = = = = = = « = 128 E .
Total Shp.= = = = = = = = = = = = = = - 34,000
Normal Shp. (@ ,75 total Shp.)- - - - - 25,500 g
i
Engine Type: Steam !
Admiralty Coeff.- = = = = = = = = = = = -
Machinery Wt. (IPS:/Shp.) = - = = = = - - g
Fineness Ratio (L/B) = = = = = =~ = = - 7.38 :
Beam/draft (B/d) = =~ = = = = = = = « = 2.88 ;
Depth/draft (P/d) = - = = = = = = - - - .71 ,
C = Sy (ﬁ-;z..s)
g Ve B ;’
|
Vi . | Veos.n B d Viesz | ©2 Za ||
L 37.2 93.5 32.5 | s1475 = 1.0 067 |
N\
8
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CARGO SIIP STATISTICS
' TABLE _ 2
L Y
Item
1. Name of Vessel QUEEN MARY
&, W.L, Length (L) = = = = = = = = = = = - 1004 ft.
3. Beam (B)= = = = = = = = = = = = = e 118 £t
4, Depth (D) = = = = = = = = = = = = - - - 92.5 . £t,
5. Draft (d) = = = = = = = = = = = = = = = 38.8 ft.
6. Displacement =« = = = = = = = = = - - - 77,400 Tons
& Dead Wt, Capacity = = = = = = = = = = = - Tons
8. Block Coeffici»nt = = = = = = = = = = = 0.59
9. Normal Speed = = = = = = = = = = = - - 29 Kts.
10. GRS etV NSl s s 0.92
11, Propellers (No,) = = = = = = = = = - = 4
12. Propeller RPM = = = = = = = = = = = = = 180
13. Total Shped & & = e &8 mid aia & = w s 158,000
14, Normal Shp. (@ .75 total Shp.)=- = - = - 118,500
15, Engine Type: Steam
16. hdlralty Qoefie: = = = = < = = = = = = -
17. Machinery Wt, (1PS</Shp.) = = = = = = = T
18, Fineness Ratio (L/B) = = = - - - - - - 8.51
19, Beam/draft (B/d) - - - - - - - - .~ 3.04
20, Depth/draft (P/d) = = = = = = = = = = - | 2,38 .
Cn = SFx (412.5)
V3 Bd |
- . |
: SPn | Vky, |Vees | B d Viesa | 92 cx ||
e ,500 l 29 _ 118 38.8  [118,000 | =1.0 | 0.0% J\'j
LK -
at 9
;Z'_.'. 7
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X6 CARGO SUIP STATISTICS |
a T dmem s |
|
Ttem |
08 Name of Vessel BREMEN
2, W.L, Length (L) = = = = = = = = = = - - 900 £t, ||
3 Beam (B)= = = = = = = = = = = = = = - = 102 ft.
s Depth (D) = = = = = = = = = = = = = = = 79.4 ft,
b 5. Draft (d) = = = = = = = = = = = = = = - i) £t,
i 6. Displacement = = = = = = = = = = = = = 54,750 Y
7. Dead Wt, Capacity = = = = = = = = = = - 14,390 Tons
8. Block Coefficient = = = = = = = = = = - 0.625
3. Normal Speed = = = = = = = = = = = = - 27 Kts.
10. VRS ps Spepows epopmmrpmwage = 2 _ s .0.90
11, 'Propellers (No,) = = = = = = = = = = = 4 |
120 Propeller RPM = - = = = = = = = = = = = 182
_ 133 Total Shp.= = = = = = = = = = = = = = = 100,000
14, Normal Shp. (& .75 total Shp.)- - - - - 75,000
‘ 150 Engine Type: Steam
LM 16. Admiralty Coeff.- - - - - - - o 3
E.- 17, Machinery Wt, (lbs-/Shp.) ------- =
E_ 18 Fineness Ratio (L/B) = = = = = = = - - 8.82
E—.: 19, Beam/draft (B/d) - = - - = - = - - - = 3.01
20. Depth/draft (P/d) = = = = = = = = = = = 2.34
Cp = St (212.5) |
L) Ve B
E T Ve, | Veesw | B d Viess | %2 cr | |
5,000 | 27 45.6 102 33.9 | 94,819 | =1.0 094 ]ln
W —
I To
P | . .‘ =
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CAE.(GO SHIP STATISTICS
T mamE 4 R
It;: Name of Vessel BEAVERGLEN
2, WMol Lengel (B) = =f= =f=f= =i s = = = 481 £E,
3. Beam (B)- - - = - SRS Lol 64 ft,
&, Depth (D) = = = = = = = = = = = = = - = 42,7 ft. |
5, Draft (d) = = = = = = = = = = = = = =« = 29.6 ft. '
B Bisplacemenitl SISNE = oHE - = & S oS s L Tons
7. Dead Wt, Capacity = = = = = = = = = = = 11,000 Tons
8. Block Coefficient = = = = = = = = = =« = <
- Normal Speed = = = = = = = = = = = = = 16 Kts.
B e e Do SN = T e 2l o .073
i “Propellers (NO,) = = = = @« = = = = = = 1
T2 Propeller RPM = = = = = = = = = = = = = 108
13, Total Shp.= = = = = = = = = = = = = = = 9000
14, Normal Shp. (@ .75 to—tal Shp.)- - = - = 6750
o Engine Type: Steam
16, Admiralty Coeff.- = = = = = = = = = = = 347
7, Machinery Wt, (“PS¢/Shp,) - = = = = - - 213 #/SHP
18. Fineness Ratio (L/B) = = = « = = = = = 7.5 |
19 Beam/draft (B/d) - - = - - - - - - - 2.16
20, Depth/draft (P/d) = = = = = = = = = = = b
Op = St (412.5)
Vs Bel
. Vi N, Vees. n =] 2 VEnss R/2 | Cwn ! | i|
- 16 27 64 29.6 | 19583 | =1.0 | .075 1;!
N
11
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CARGO SHIP STATISTICS
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TABLE 5

It;? Name of Vessel VICTORY CLASS
2, WAl Eengt BN GERIFS S=R=Nli="on= S We e = 445 £t
3 Beam (B)= = = = = = = = = = = = = = = = 63.0 £t
s, Depth (D) = = = = = = = = = = = = = = = 38.0 it
5. Draft (@) = = = = = = = = = = = = = = = 28.5 ft.
6. Displacement = = = = = = - = - - - - - 15,200 Tons
7. Dead Wt, Capacity = = = = = = = = = =« =« 10,750 Tons
3. Block Coefficient = = = = = = = = = = = 0.67
9. Normal Speed = = = = = = = = = = = = - 15.5 Kts,
10. RS A Al N E R R T - B 0.74
Biv2 .Propellers (No,) = = = = = = = = = = = 1
j 7 Propeller RPM = = = = =« = = = = = = = = 100
e Total Shp.= = = = = = = = = = = = = = = ‘ 6000
F: 14, Normal Shp. (@ ,75 total Shp.)- - - - - 4500
E; 15, Engine Type: Steam
Ei 558 Admiralty Coeff.- = = = = = = = = = = = =
:;Sf.j 7, Machinery Wt, (1PS</shp.) - - = = = - - B
E 18,  TFineness Ratio (L/B) = - = - - - - - - 7.1
E.‘ 19, Beam/draft (B/d) - = = - = = = = = - - 2.21
E 20, Depth/draft (P/d) - - - - - - L 1.33
B Cn = St (212.5)
[ Ve Bd
E! ] S5y Vi Veos B d ) ] =
P S N. TP N Vsps.3 l /2 | Cr
E 50| 155 26.2 63 28.5 | 17,987 | =1.0 | .037
i =
® 12
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CARGO SHIP STATISTICS i
a6
It;? Name of Vessel RED JACKET
2 a, Wolhe EengEhiithi = = = = =y 2 Ti=i= ¢ o 435 ft.,
55 Bear@B)l= =) =l jole sz = Su= = Fretele o 63 £,
L. 4. DeptRA (D)) = 2 & S oa el Shel =l = S Sl = 40.5 ft,
t 5, Draft (d) = = = = = = = = = = = = = = - 25.8 fe.
6.  Displacement = = - = = = - - = = $ 13,900 Tons
4 7. Dead Wt. Capacity - = = = = - = = - 7,620 SR
8. Block Coefficiént ----------- 0.69
9s Normal Speed = = = = = = = = - - - - 515 Kts.
10. We1 . S & ietis & I, era— 0.75
i .Propelle'rs (No,) = = = = = = = = = = = 1
M Propeller RPM = = = = = = = = = = = = - 92
13, Total Shp.= = = = = = = = = = = = - - 6000
. Normal Shp. (@ .75 total Shp.)- - - - - 4500
15 Engine Type: Steam
6, Admiralty Coeff.- = = = = = = = = =« = = 448
:‘_I-A b2 Machinery Wt, (1PS</Shp,) = = = = = = - =
18. Fineness Ratio (L/B) = = = =« = = = = - 6.9 |
F—? 19. Seam/draft (B/d) = = = = = = = = = = - 2.44
[ 20, Depth/draft ) == 2 25 weiwaa - 1.57
= Oy = SEx (812.5)
o . R™ V¥ Bd
: N Vi n. Veos. 5 a V?:;??s.:i /2 GR ;
.' 15.5 26.2 53 25.8 |17.987 | =10 | .03 ||
0 L =
) 13
I e ORI R NP NN SN
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CARGO SHIP STATISTICS 1
B |
1
':1? Name of Vessel AGWIMONTE g
3, Ww.L, Length (L) = = = =« = = = « = = = = 395 ft. !
{
4, Hospl@Ee @™ = =F= - = = - ='- & = - 60 ft.
Depth (D) = = = = = = =« = = = < = = = = 37.5 ft.
5 Draft (d) - = - = - - - S o c - c oo el fe.
5. Displacement = = = = = ¢ = =« = = = = = 12,860 Tons
i Dead Wt, Capacity = = = = = = = = = = - 9,100 Tons
8. Block Coefficient = = = = = = = = = = = 0.69
g, Normal Speed = = = = = = = = = = & - - 14 Kts.
10. WRE el D e s agan. a5 - 0.70
¥1., '?ropellers (No.) = = = ¢ = a = = === 1
12, Propeller RPM - = = - = “ = ® = === 90
13, Total Shp.= = = = = = = SN A6 - = = 4000
4. Normal Shp. (@ .75 total Shp.)- = - - - _ 3000
b5k Engine Type: Steam
Admiralty Coeff.- = = = = = = = = = = = o
17, ¥achinery Wt, (1PS+/Shp,) = = = = = - - 5
A, Fineness Ratio (U/B) = - = - - - - - - 6.58
1% Beam/draft (B/d) = = = < = - = = = - - 218
10, Depth/draft (P/d) « - - - = = = = = - - 1.36
Cn = sr‘PN (412.5) :
V3 Bd
.‘.('.\ ' Vg N. Veos. B d \,_/:7;:;;.3 C/2 Cx T t
e 14 23.7 60 27,5 13,312 = 1.0 .055
= il
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o 5
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; ix
I
I:;.:n Name of Vessel SEA FOX | _‘
2, W.L. Length (L) = = = = = = =« = = = =« = 473 £e, ”
3, Yoam (B}~ = == == & = = » - ... 69.5 £t ! ~:
&, Depth (D) = = = = = = = = = = = = = = = 42.5 £, i..
5. Draft (@) = = = = = = = = = = = = =« - - 2783 ft. g
6. Displacement = = = = = « =« = = = = - = 17,600 Tons
% Dead Wt, Capacity -« « = = = « = =« = = = 11,920 Tons |
5. Block Coefficient « « « -« - -« oo oS -
9. Normal Speed = = =« = = = = = < = =« = - 16.5 Kts.
10, 2 P R 1 g .
3P Propellers (No.) = = = = = = = = = = - 1
12, Propeller RPM = = = = = =« =« « = = - s s 85
13,  Tobal Shpue %8 & = & 55,8 2 L@ e e . 8500
14. Normal Shp. (@ .75 total Shp.)- - - - -~ 6370
i5, Engine Type: Steam
165 Admiralty Coeff.= = = = « =« =« = =« = = = ‘ -
3% Machinery Wt, (1PS-/Shp.) - - - - - - - -
is, Fineness Ratio (L/B) - - = - - - = - - 6.8
19, Beam/draft (B/d) = = = = = = = = = = - 2,55
26, Depth/draft (P/d) = = =« = = = = = = = = 1.56
Cp= Stox (412.5)
Ve Bd |
Hj ‘ Vi y. Vezs. = - Vizes /2 | cn | |:
f | 16.5 27.9 69.5 27.3 21,718 | = 1.0 |0.064 i!i
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Oy CARGO SNIP STATISTICS
[i S ’ i 8
TABLE _ 9 )
B b
- iten
F : hi Name of Vessel Black Falcon ;
a 4
b 2, W.L, Length (L) = = = = = = = = = = - = 390 £ty 4
?' 9 Beam (B)- - - - - oo o a0 s e oe gy 54 ft. j
i i
~ i
i‘ &, Depth (D) = + = = = = = = = = === -~ 32.0 £E. ;
3
b 5, Draft (d) - = = = = = = = = = = = = - - 24.3 fr. | K
3 -
E v 5, Displacement = = = = = = = = = - - - - 11,200 Tons ! 3
! “o
L y Dead Wt, Capacity = = = = = = = = = = = 7,500 Tons I b -
|
: t
2 Block Coefficient = = = = = = = = = = = . 745 ‘ |
9 ]
9, Normal Speed = = = = = = = = = = = = = 13.2 Kts, ! !
9. VR C e e e e e e e e e 0.67 !
WLy Propellers (No,) = = = = = = = = = = - 1 |
12, Propeller RPM - = = = = = = = = = = - - 99,5
. 37 Total Shp.- = = = = = = = = = = = = « = 2974
< i4, Normal Shp. (@ .75 total Shp.)- - - - - 2230
E-: 15 Engine Type: Steam
pe 16 Admiralty Coeff.- = - = = = = = = = = = - |
k. ..
£ \7. Machinery Wt, (1PS-/Shp,) - - = - = - - = i ]
v F i
: 18, Fineness Ratio (B/B) - - = = = = = = - 7.22
y‘.-n oy
r.! L 7 Beam/draft (B/d) - = = - = = = = = - - 2.22 l l;
r.: . 4
E_:l 20, Depth/draft (P/d) - = = = = = = = = = - 1.32 | i
£ .4
b %
E-- Co = SHPn (4)2-5) 1
y ) R™"vs B4 8
o' .)i
[ x| Vg, P50 B d Viss2 | 2 ca il 9
P_.' - " .‘1
301 ‘
‘L 13.2 22.3 54 24.3 | 11,090 =1.0 | .065 | R
- - et e o Y
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CARGO SHIP STATISTICS
) TABLE 10 !
k
|
Name of Vessel ANGELINA 1
W.L, Length (L) = = = = = = =« = = =« = = 390 fE |
Beam (B)- =~ - - = R = S 55 Fity
Depthi (B) = o & =nimi = = = 20 = o= o S 30.5 ££, |
Draft (d) = = = = = = = = = = = = - - - 24.6 ft. ! {
Displacement = = = = « = =« = = = = = = 10,530 Tons f
Dead Wt, Capacity = = = = = = = = =« - = 7,250 Tons
Block Coefficient = = = = = = = = = = =« .70
Normal Speed = = = = = = = = = = - - - 13 Kts.
U =y = e B RS it € - 0.66
Propellers (No,) = = = = = = = = =« = = 1
Propeller RPM = = = =« = « = = = « =« = - 20
Total Shp.- = = = = = = = = = = « = = - 3150
Normal Shp. (@ .75 total Shp.)- - - - - 2363
Engine Type: Steam
Admiralty Coeff.- = = = = = = = = = = = -
Machinery Wt, (1PS«/Shp.,) = - = = « = - -
Fineness Ratio (L/B) - = = = = = = = - 7.1
Beam/draft (F/d) - - - - - - - - - 2.2 |
Depth/draft (P/d) = = = = = = = = = = = L2
On = SPx (412.5)
Ve Bd

] Vk . Vers. oy = d Vioss /2 Cx |1
) ' |
13 13 22 55 26.6 |10,648 | =1.0 | .068 }
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TABLE 11 i

PR YR R

RS AL ¢ R ey
L3
== L

'2:«;-":‘ vame of Vessel LIBERTY CLASS

3 W.L, Length (L) - = = = - - - - e - - - 428

3 Rean (B)- 0.0 0 0o o 6o g oo oo d 516119 ft.

Depttn (Bl Sas - 2 spem= 55 2180 T B T 37.3 £t,

Draft (d) = = = = = = = = = = =« = = = = 27.7 ft.

5. Displacement = = = = = = = = = = = = = 14,250 Tons

s Dead Wt, Capacity = = = = = = = = = = = 10,844 Tons

g, Block Coefficient =~ = = = = = = = = = = 0.74
11.5 Kts.

5. Normal Speed = = = = = = = = = « = - -

9, V2 o e o e e e e e e e e e e - .0.56

Al Propellers (No,) = = = = = = = = = = = 1

020 Propeller RPM = = = = = = = = = = = = = 76

¥35 Total Shp.= = = = = = = = = = = = = = = 2300

4. Normal Shp. (@ .75 total Shp.)- - - - = 1725

55 Engine Type: Steam

fo, Admiralty Coeff.- = = = = = = = = = = = -

7, Machinery Wt, (bs./shp,) - = = - - = - =

i3, Fineness Ratio (¢/B) =~ = = = = = = = = 7.5

L, Maeate (Bfd) = 5= A s s a s s 2,05

Depth/draft (P/d) = = = = = = = = = = = 1.5

. S~ (412.5)
Cr= e B2

o.
4
(¥
£
3]
O
J

)
e ’ Vi N. V{"F:-N = 2

43S 11.5 19.4 56.9 27.7 7,301 = 1.0 .062 |
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CARGO SHIP STATISTICS f ’
© maws a2z ]
S . ;f
X
17 Name of Vessel ..AC WEAR ! |
2. W.L, Length (L) = = = = = = = = = = = - 360 fe., ;
3, Beam (B)= = = = == = - al=i=i== = = - 273 £t E
&, Depth (D) = = = = = = = = = = = = = - - 26.8 o [
i
5. Draft (d) = = = = = = = = = = = = - = - 22,2 ft. ; i
5. Displacement = = = = = = = = = = = = = 9,060 Tons
B Dead Wt, Capacity = = = = = = =« = = = = 7,000 Tons !
E Block Coefficient = = = = « = = = = = - 0.70 ] !
g, Yormal Speed = = = = = = = = = - - - - e Kts. ,
W, WEE L Lalsm L sEssl e 0.64 ,
éropellers (No,) = = = = ¢ c = = = = = 1
W2y Propeller RPM = = = = = = = = = = = = = 72.5
130 Total Shp.= = = = = = = = = = = = = = = 1900
14, Normal Shp. (@ .75 total Shp.)- = = = = 1425
15 Engine Type: Steam
15, Admiralty Coeff.= = = = @ @ = = = = = = 430
7 Machinery Wt, (1b5°/Shp.) ------- -
15, Fineness Ratio (I/B) = = = - « = = - - 6.3 |
15, Beam/draft (B/d) -« - - - < - - - - - 2.6 -
20, Depthfdraft (P/d) - - - - -« - - - - - 1.21
O, = S (412.5)
Ve Bel [
i Vi Veos. B d (p T ! ¢/2 Cx | f
12.1 20.5 5745 22.2 €515 = 1.0 053 | ' i
S N
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CARGO SNIP STATISTICS

;! TABLE 13

o

b_-'.\ seem

i < ) Name of Vessel QUAXER
9 el Gensthi DR SNERC pap =S = = i 280 238
3 Beam (B)= - = = = = = = = = = = = = = = 48.5 e,
% Pepth (D) - - =~ - - = S o o b oo 32.2 o

5, Draft (d) = = - === ===~ -+- - 18.5 ft.

6. Displacement = = =« = = = = = = - - =« - 4215 Tons
o Dead Wt, Capacity = = = =« =« = = =« =« = = 2050 Tons
. Block Coefficient = = = « = = = = = = - 0.585

2 Normal Speed - = - - - - - = - - - - - 16.5 Kts.

. V/L%" ________________ ' 0.99

2 5 Propellers (No.) = = =« » = = = =« =« = - 1

12, Propeller RPM - - - - - S oo o oo oo 120

13, Total Shp.- = = = = = = = = = = « = = = 4000

L';:: 1 Normal Shp. (@ ,75 total Shp.)- - - - - 3000

-

. Engine Type: Stean

-
12
| Y

Admiralty Coeff,- = = = = = = = = = = - -

¥ .
W

SR I 4y At

1% Machinery Wt, (1PSe/Shp.) - - = - - = - -

18, Fineéness Ratio (E¢/B) = = =« = = - = = - 5i8

b AAARAE A% /Ch s
SH

Beam/atats (B/E) 5% 5 == =52 == = 2,62

29, Depth/draft (P/d) = = = = = = = = = = = 1.74

_ Sy (412.5)
CR= Y5 Bd

.

~ W

.
Rt B A e Sl B

g )

TR YR

. e A EaS ot s

PERTP T

——

PP

Lol , e P Y
. v

oo ”
bl AL Torea. el ke

= z ‘
k: 7y | vk N Vzes. B ; Viess | Y2 c

.

1655 27.9 48.5 18.5 24718 l = 1.0 ‘ .063
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i MAJOR DIMENSIONS AND PERFORMANCE ‘
CHARACTERISTICS OF THE COMPOSITE
i CARGO SHIP OF THE 1930's, 40's AND 50's
LENCTH &r= = ovo'= = = 427 Ft,
, BBAG S e sy e e e 60.3 Ft !
g é
i
) § DRAFT « » « = = - - = 26.4 Ft ! g
i i § {
B § FPINENESS RATIO - = = = =~ = 7.0 g 3
£ 3
p } DISPLACEMENT - - - 13,300 Tons ’
g0 NORMAL SPEED - - - - 14.2 Kts. |
B ' $ [
B i SPEED/LENGTH RATIO - = - - 0.69 »
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