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VESSEL IDENTIFICATICN

Ship weight and center data received from the shipyards listed in the
Aoknowledgement and used in this study are assigned arabic numerals 1 through
21+ 'The numbers for these vessels in Appendix A are listed as H-1l, H-2,
etes, the "H" standing for "Hull™. The H is not used with the numbers
identifying the points of the curves (Figure 1). '

Ship weight and center data received from shipyards, but not complete
enough to use in this study are assigned Roman numerals I, II, etc. and
presented in Appendix Be. )

Vessels B, C, E, and G are taken from Reference 3 and are the identi-
fication symbols used in that reference. Vessels A, D, and F in Reference 3
are the same vessels as H-15, H-18, and H-14, respectively, and are identified
in this paper with the latter symbolse.

Lower case letters a through m are assigned by the author to vessels
presented in Reference 2 and letters n through + assigned to vessels presented
in Reference 5.

The following index of ship data presented in this paper will further
elarify the numbers used for the ships:

Vessel or Name or Class Type Location of Data
Hull Number

1 Manhattan Pass «=Cargo Appendix A

2 Excalibur Pasgs «~Cargo " "

3 - Gr .-Lakes Bulk Carrier % "

4 John F. Cushing Tug n "

5 Charles C. West Self-Unloader " "

6 Traverse City Socony Tanker " "

7 Bdward W. Renwick River Towboat " "

8 Exporter Gen . Cargo " i

9 Mariposa Cargo-Pass s " "

10 Esso Baton Rouge Tanker " "

11 Parismine Reefer Cargo " n

12 Pres . Hoover Passg .=Cargo " "

13 Yorktown Bay Steamer " "

14 Esso Suez Tanker * (galso F of Ref. 3)

15 Nightingale Cargo » (also A of Ref.-3)

16 John D« Archibald  Tanker "

17 Esso Delivery No.1ll Tanker "

18 America Pass «~Cargo * (also D of Ref. 3)

19 Columbia Pasgs .~-Cargo "

20 Talamanca Pass «=Cargo "

21 Florida Pass «~Cargo "

I Cherokee River Towboat Appendix B

II Guntersville River Towboat " "

IIT Delaware Diesel Trawler " "

B Mariner Cargo Reference 3

c Pres . Jackson Pass «~Cargo " "

E North Dakota Tanker " "

G Grand Bassa Tarker * "

a Venore Ocean Ore Carrier Reference 2

b Balt one " " " " "

c Bomi Hills " " " " "

d Californian " " " " "
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SUMMARY

This thesis was prepared to help f£ill a gap in the fund of knowledge
required to carry out the preliminary design of merchant ships. Published
informetion on outfitting weights and centers is almost non-existent.

The author has edited and correlated data furnished by numerous ship-
yards and has supplemented this with such published information as was
already available. This compilation-of data is, in itself, a unique
addition to our technical literature.

In addition to compiling the tabular data, profile drawings of the
ships have been prepared. These show the exact centers of gravity of the
various light ship components and should prove most useful in estimating
centers on similar ships. ’

To add to the usefulness of the thesis, non-dimensional analyses were
made for weights, longitudinal centers, and vertical centers. Calculated
values were plotted in the case of weights and put into readily usable
tabular form in the other instancese

viii



INTRODUCTION

This paper has been prepared as a thesis for a Master's Degree in
Naval Architecture and Marine Engineering with the purpose of presenting
outfitting weight and center data and coefficients developed from that
data for a large variety of ships.

Naval architects and estimators frequently need to estimate weights
and centers on proposed ships before plans are well developed and must
rely on data compiled from previous similar ships, usuzally data from
their own confidential files. 8ince mbst offices mre rather restricted
in types of ships built in the past, they lack data on other types and
there is very little published on outfitting weights and centers.

Students have even less data to use in their design studies; therefore,
this paper attempts to present another readily available source of
useful information.

Since starting this work, a new book (Reference 3) has published data
on seven ships, three of which were already included in the informatiom
on hand. The remaining vessels, designated B, ¢, E, and G were also used
in this report. Estimated weights from References 2 and 5 are utilized in
Figure 1 and are identified with lower case letters. The bulk of the
analysis is based on the furnished data for twenty-one ships designated
with H numbers throughout the thesis. A complete explanation of the
vessel identification system used and an index of vessels is presented
ghead of this Introductione.

Where the term ™Wood and outfit" is used, it is meant to ineclude
all such nominally non-mechanical hull appurtanences as: hull fittings,
boats and davits, anchors and chains, rigging and canvas, insulation,
sheathing, and sparring, deck covering, paint, and cement, hotel equipment,
hateh covers, rudder, and joiner worke

Where the term "™hull engineering®™ is used it is meant to include all
non-propulsive machinery as well as the concomitant systems of piping,
wiring, and duet works This would include, for example: deck machinery,
ventilation, refrigeration, heating, and air conditioning systems, electrical
generation and distribution, mechanically operated doors, plumbing and
piping, fire detection and fire extinguishing systems.

Where the term "total outfit is used, it is meant to be the summation
of "wood and outfit"™ and "hull engineering".

Date and methods of estimating steel hull and machinery weights are
Pairly easy to obtain and are not analyzed in this paper. However, detailed
weights and centers for steel and in some cases, machinery weights are presented
along with the outfitting weights to present complete data for a ship
wherever possible. Table 1 summarizes the weights and characteristics of
the shipse

In compiling data from many sources, many different breakdowns were
received and in some cases, there was not enough detail to rearrange the
breakdowns to a common basis; therefore, very little rearranging has been
done and no attempt made to establish coefficients for individual parts of
outfitting. In some cases.where hull engineering was not presented as a
separate sub totoal, an attempt was made to segregate hull engineering items
following as nearly as possible the breakdown used by Nswport News Shipbuilding
and Dry Dock Company. The detail weights are marked in Appendix A whenever they
were rearranged in sub totals of hull engineering, steel, and/or outfitting for
Table 1 and not given as a separate group in the weight detailse

Attempts at analysis of the individual subdivisions proved fruitless and
the conclusion was reached that for preliminary design purpsses, the most
accurate estimates were based on the two big subdivisions of "wood and outfit"
and "hull engineering®.



A

B.

DISCUSSICON OF RESULTS

Presentationg

‘The results of the study are presented in accordance with the following

outline;

l. FTigure 1 - Curves of outfitting weight coefficients for various
types of shipse. .

2+ Tgble 1 - Summary of ship characteristics for vessels 1 through
21 of various types.

3. Table 2 - Summary of outfitting, hull enaineering, and total of
outfit and hull engineering weights and centers (L,C«G. and V.C.G-)
grouped according to types of ships. This table summarizes the data
needed to calculate coeffiecients in Tables 3, 3A, 4, and 5.

4+ Table 3 - Outfitting, hull engineering, and total of outfit
and hull enginéering wéight coefficients for tankers, passenger cargo,
cargo, and miscellaneous vessels. This table and Table 3A were used
to plot Figure 1.

5+« Table 3A (same as Table 3) for ore carriers from References 2
and 5. c

6. Table 4 - Vertical center of gravity coefficients for outfit,
hull engineering, and the total of the two groups expressed as a percent
of depth of the vessel.

7+ Table 5 - Longitudinal center of gravity coefficients for outfiy,
hull engineering, and total of the two groups expressed as a percent of
LBP.

8, Appendices A and B contain the detailed weight and center data
together with profiles of the ships showing the various centers of gravity.

Weight Coefficients:

A plot of outfitting weight coefficients versus cubic numbers for
various types of ships is presented in Figure 1.

The outfitting coefficient used is the outfitting weight in long
tons divided by the cubic number (length between perpendiculars x beam
x depth)s The outfitting weights used in Figure 1 for the most part
ineluded hull engineering since the definition of hull engineering
varied with the source of data and was not in many cases separable from
outfit weights. The data for Figure 1 is presented in Tables 3 and 3A.

Tanker data gave the best results in establishing a curve since a
wider range of ship sizes was available and thers are so few variables
in this type of vessel. Quite a few of the ocean ore carriers from
Reference 2 fitted the tanker curve, hence it was also labeled for ocean
ore carrierse

Admittedly other curves could be drawn through the few points that
are available. Figure 1 is presented as a suggested family of curves
with the curves for cargo and passenger vessels based on the tanker
curve with only the few points awailable for each type used to locate
the ordinate of the eurves. The curves for passenger vessels have
pagsenger capacity indicated which should affect the outfitting weight
but does not always seem to follow this rule.

The Great Lekes ore carriers seem to fall under the tanker curve,
as is to be expected, but the proposed ocean ore carriers from Reference 5
seems to be low and somewhat displaced from the other curves.



¢+ Centers:

The centers of outfitting, hull engineering, and a total of both
are presented in Tables 4 and 5 where they are available.
‘The following conclusions may be reached from the VeC+Gs and L«CGe
_gtudy presented in Tables 4 and 5. The VeCsGe coefficient 1s expressed
a8 a percent of the depth of the ship and L.C.Gs as a percent of LEP.

1+« The coefficients are not reliable with passenger-cargo ships
because of the multiplicity of decks and varying degrees of relative
division between passengers and cargoe.

2+ In cargo vessels the V.C.G. tendency 1s upward in newer ships
owing to increased emphasis on cargo handling geare.

"3+ In large modern tankers, the V.0.G. of outfitting is found to

be quite consistently 6 1/2 to 7 feet above the main decke The V.C.G.
of hull engineering is found consistently at just under 70 percent of the
depth to the strength decke. i T '

4. While very little CG data is available for modern ore ecarriers,
it is to be expected that centers of both outfitting and hull engineering
closely resemble those of tankers. This is found to be true in the case
of the "Venore" where the CG outfitting is knowne.

5¢ In tankers, the L.C.G. (outfitting plus HE) of all but the smaller
types 1s found to be consistently at 56 percent of the LBP from the fore
perpendicular.

The centers where available are plotted on profiles of the vessels
and are presented in the appendices with the detalled data for the
vessels which should prove most useful in estimating centers on gimilar
ships.
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- | Date Built

| Machinery

' Positior of Macho
iMo. of Screws

' SHP

§

. LBP

| Beam

‘Depth

,Draft

.No+ Crew

‘W'NOo Passengers
.No. Full Decks
"Noo. Trans«. Bhds.
"No. Longl. Bhds.
Per Cent Welding
_Total Steel Wt.

‘Wool ‘and Outfit' Wt '

‘Hull Eng. Wt.
‘Mach. Wt. (Wet)
‘Misc Wt and Margin
'Light Ship (Wet)

. Fuel

Stores

. Ballast (SeWe)
Fresh Water

‘Misc. Wt

"Cargo Deadwt »
.Crew and Pass« Wt
-Total Deadwt .
'Displace e LeTe SWo
DoWe Coeff.

1

b
m

s e e e s e

1
Pass . and

.~ Cargo

. Manhattan

1932

- 57¢

Turbine
Midship

2

30,000 Nor.

; . 34,500 Max.
{Sea Speed in Knots

20.5
666%-0"

86"

*B" dk.
30t -9"

484

. 1,237

5
11
0
0
12,050
3,593 04

' 2,106 .6

2,590

20,340

4,775

400

3,827

4,875 .

i 340

113,217
' 33,557

04395

0.647
0.973

Pass. and
Cargo

i Excalibur

11931
" Turbine
 Midship
t1
; 7’200 Nor.
' 8,000 Max.
11640
. 450
, 61t-6"
: Sh oDk +42' 3%
"271-11"
.99
1144
3
11
.0
+0
13,871
. 83563
' 642 43
858

6,207

1,969
40

974

'6,265

45
9,293
15,498

0.600

04699

e 2&&&5‘lM:;éﬂﬁ@ﬂﬂﬂi§!!gﬂ£IE_QHAﬂA
B 2 3 D

~ Gr. Lakes
" Bulk Carrier '

-

1942

. Recip.

Aft
1

. 2,500 IHP

10.8

- 5959
. 60"

35¢
23111 1/2"
35
4

1

9
2

75

4,601 .0
65.7
69.1
403 .0

5,139

15,876
21,015
0.727
0.888
0.877

£04990

CTERISTICS
.4 ; .5
Tug Self~
! Unloader
Jolhn Fo
Cushing . West
1928 © 1925
Diesel ‘Recips
Midship i At »
1 ‘2
1,000 BHP ' 2,000 IHP.
11303 . 452¢
2710 - 60
16t=2" FELY
129" FW 21'-0"
1 1
4 13
(I 2
0 0
286 +9 2,823
21.1 176
18.2 6465 .
216 .8 371 .5
543 o0 4,007
96 «5 :
1.8
49 .5
845
‘27
159.0 19,529
702 13,546
0.206
0,858

e e

iCharles Ce % Traverse City

. Soeony
11938

. Diesel - 2
ATt

i1

- 1,500 BHP

1008
~280t-4"
496"
: 206"
©17'23 1/8"

.23
1
11
r1 -
100
. 885 .0
: 89.0
‘561:6
153 .4

1,184

3,920
5,104
0.767

"0.775

7

 Rtver |

Towboat |
! Bdaward W.!
. Renwick
11939

| Diesel

: Midship
‘2

. 600 BHP

NI

©100°

25t

v
5" )

10 i
1

4

-0

100 !

96 +2 j
503 '

643

- 50.0

1157.8

4.4

376

10.1
‘202

0.9
5542
213
10.260



: Date Built
‘Machinery
,Position of Mache.
:Noo of Screws -

!Sea Speed in Knots
' Depth
'Noe. Crew
{No. Passengers

. "Noe. M1l Decks

oy No. Trans. Bhds.
‘No. Longl. Bhds e
-Per Cent Welding
. Total Steel Wt.
{Wood and Outfit Wt.
-Hull Enge. Wt
‘Mach. Wt. (Wet)
‘Misc Wt and Margin
‘Light Ship (Wet)
"Fuel
‘Stores
"Ballast (S W.)
Fresh Water
‘Misce Wte
Cargo Deadwt.
Crew and Pass. Wte
.Total Deadwt .
Displace o LeTe SeWe
‘DWo Coeff.
‘1
b
|m

. TAELE 1 - SUMMARY OF SHIP ,mmxswms - Contds ‘ S i e
8 e b U T SR & ST R ¢ | 13 B T S
“Gen. Cargo cargo,-Pass- | Tanker = Ref. Gargo ; Pass-cargo | Bay Steamer | Tanker
Exporter Mariposa- "Esso Baton ; Parismina Pres- Yorktown EssMuoz
: ' Rouge ‘ Hoover r . o e
1939 11932 1937 : -1947 1931 ; 1928 | ‘1949 S
. Steam Turbe . Steam Turb. Turbine Turbine Turb. Elecs Rec«Irip.Ex. | Turbine
- Midship Midzhip . At Midship Midship | Midship I Aft
01 i c2 2 Lo i
. 8,000 SHP 22 ooo SHP © 4,000 Max. 12,000 Nor. 26,500 Max. 2,700 SHP | 12,500 SHP |
3,600 Nor. .oee, »000 Nore | P | j
1645 :2005 13 1805 20 . i 15485 116 :
450" - 605 4427 4311 615" | 2681-~10" | 600* :
- 661 - 79¢ 64! - L 8L’ | 531 1 826" :
42'-6"Sh Dk ' 61! “B" 341-10%  BStagm .7 52t (SH) 18t .U | 42r.gw 2
271 2813 281 -4" 26tmE™ 341-0" 1300 ; B1v-11 1/4"
S 358 - 62 325 53 | 58
P - 693 - 12 . 1,254 - 330 P4
345 645 1 445 . 5 11 1
‘9 11 13 7 ;10 ' 5 {17
‘0 0 2 0 .0 0 P2
5 0 100 75 .0 0 . 95
. 3,500 8,544 2,897 2,885 . 9,025 . 595 i 5,933
L 787 2,928 349 1,370 -3, 460 ' 500 i 508
. 404 1,175 257 658 | 115 95 . 573
698 2,390 517 997 . 2,340 500 : 870
- , 160 ' 83Fixed Ball. ! i
5,389 15,037 4,020 5,910 16,100 1,773 : 7,881 .
; 6,611 1,43 5,020 90 Coal . 900 5
40 450 15 45
101 : : ; a
2,869 309 2,320 113 : 4B .f
| 148 | |
13,000 13,878 9,151 . 250 © 25,329 :
; 10 160 9 10 .E
8,77 11,104 12,950 6,600 17,249 477 | 26,759 ~,
14,164 126,141 16,970 -12,500 33,350 . 2,250 i 34,640 ﬁ
. 04763 ‘ ' 0.517 . 0212 L 0.771
; : 0.628 0.677 | 0.532 £ 0.769
‘ - 0.600 04669 . 0.502 | 0.763 !
L 0.955  , 0.987  |0.945 | 0.994 |



L S . TAHLE 1 - SUMMARY OF SHIP CHARACTERISTICS = Conclde o
TgilNee . 15 a6 . a7 s 19 I mg e
Type § Cargo ‘Tanker ; Tanker i Pags «~Cargo | Pass -—-Cargo " Pass -Gargo , * Pass .-—Cargo
b e < e an s e e i e L - . . . - " 3 T PN _..-.m.{., ..._.‘_____‘_-__4 et b r ~--~--~v-‘--»-<***—‘“'"“;
Neme - ' Nightingale ' John:D. ! Esso Delivery = America Columbia Talamanea ! Flor:lda Y
) g | Arc¢hbold ' No. 1l ;
Date Built 11939 | 1921 1938 1 1940 L1932 | 19m |l ..
Machinery . Turbine i Rac «Trip.Ex. ‘ Diesel Eleco ‘ Turbine : Turbine { Turbo Elece. | Gear Turb. !
 Position of Machs ' Midship C ALY DALY | Midship " Midship | Midship | Midship ‘
Noe of Screws - 'L ' -2 ©1 2 o 1 ‘e ;2
' SHP . 6,000 SHP  : 3,800 IHP 1,000 SHP . 34,000 SEP 7,500 Max. | 10,500 SHP _: 9,350 Maxe. !
’ o f ? P * 6,500 Nors ! ; 8,900 Nore ;
: Sea Speed in Knots 155 - 1075 . 1045 . 22 16 i 1745 : 1945 L
LEP : | 435¢ , 555¢ . 250" ! 6607-6" - 385¢ . 415! | 365°
Beam 63" . 750 43167 | 9313 576" + 60" . 566" :
Depth - 40'-6" sn.pk. 43,30 . 18°-3 7/gn + 55' Mn <Dk . 36" . 349" - 28'-6" U Dk.:
Draft ; 251-9" 301-4 1/4" 15'-9 1/2" L B21.6" S 231.7.9"  24'.0" L 201-1.6"
‘'No. Crew 43 : . 643 93 111
. No. Passengers 1 f 1,202 . 163 1113 i 742
" No. Full Decks 3 L2 1 , 7 '3 4 3 '
'Noe Transo Bhdge 7 .15 ' 10 14 |9 '8 7
No. Longle Bhds.. O 1 1 0 + 0 -0 0
Per Cent Welding 30 io 100 ‘10 ' 0. 0 ‘o
Total Steel Wt 2,858 | 6,025 605 111,97 ‘2,512 ; 3,221 ;2,060 .
Wood and Outfit Wt. 811 - 586 110 14,693 11,144 ;1,643 1,140
"Hull Eng. Wt. 205 332 76 11,950 - 400 . 725 © 245
Mach. Wt. (Wet) 590 1920 150 ' 2,495 767 11,211 926
Misc. Wt and Margin 100 : ' ‘ - 87 :
Light Ship (Wet) 4,564 17,863 941 21,109 4,910 . 6,800 4,371 :
Fuel 1,663 . 1,235 49 . 4,938 865 - 600 650. '
_Stores 20 . 43 3 . 2,000 40 20 25 :
Ballast (S.¥.) : : J ' , - 70 ;
Fresh Water 73 ‘315 13 T 4,733 250 , 455 : 524 .
Misce Wto : o 4 110 '.
Cargo Deadwt. 7,532 19,700 2,593 2,250 3,455 - 2,985 1,015
Crew and Pass. Wt. 8 7 2 . 200 : 50 .30 80
Total Deadwt . 9,296 21,300 2,664 . 14,181 4,600 1 4,090 2,364
'Displaces LT« S, 13,860 129,163 3,605 35,440 9,570 110,890 6,735
DeN. Coeff. . 0.671 0+730 04740 ’ 0.487 0376 0.351
1 04697 0.753 - 0+600 0665 0622 0567
b 04683 0.805 1 0.741 - 04587 0.648 0.809 0.529

m ]00980 . 0.984 :‘ 0.978 ! 0.975 ; 0.979 10:—932‘ : - !



TABLE 2

Summary ef Weights and Centers

| Hull| ~ Outfitting Hull Engineering Tetal Outfit. ggg H.Ee‘;]
No.| Wt L.tens | V.CoG. | LoCuGo Wt Letens [V.C.G-TLeCG Wt Lotens [ VeCoGe [LCoGo}
- v, . [ U [RRCHISRUGY - PP z —~e PR ROV . et Ay . ¢ ;
L et e manm I ORI SRR U T T S E e e
e e e e TANKSRS . :
: PR — L T T
H o X : i i
6 ge.0 | x - . 866 . - - . 1458 - -
14 505 . 49.1 . 3202 | 573 - 296 | 351.9 | 1078 | 38.7 | 336
16 586 ; 3543 ¢ - | 332 L 235 | = 918 ! 31.0 -
17 110 | - 13135 76 P 172.5 86 | - 148
i E 540 . 475 1 2911 ! 477 . 2802 310.8 1017 38 o4 300
e 620. | 555 | 343.6 ! 730 ; 338 ¢ 410.8 | 1350 43.8 | 380 |
o I - |
~ PASS « CARGO ! .
— | ! ?-
1 . 3593.4 | - - | 21066 @ - - 5700 | 49.8 -

2 8353 | - . = . 64243 - - 1477.6 | 378 | -
12 3460 54.3 ' 3304 . 1115 {421 i 3561 © 4575 ! 5l.4 | 336
18 ' 4693 i 54.4 ; 352.2 ° 1950 ! 48.8 : 352 | 6643 | 52.8 1 3521
19 1144 32.2 1 - 400 [ 27.5 1 204.9 ; 1544 | 3l i -

. 1168 { 38.9 | 227.8 500 ©40.6 | 241.2 ' 1668 L 39.4 | 23BL.7!
21 1140 - 34,5 1197 i 245 © 2801 | 210.9 | 1385 | B3.4  199.6°
20 . 16434} 33.8 | 21445 725 ' 265 | 226 2368 i 31,5 ! 218 §

3 —

ORI

Q

G e s e
Do ¢ et e ehe < et

s v - — ,..;... e Mﬁ = - neate Rl }, RS o {" . :
: : i : i :
15 : sl .32 1215 | 208 | B6.3 | 2304 ;. 1016 32.9 | 218
B . 1298 G449 26407 i 682 . 38¢9 | 28066 | 1980 | 42.8 | 270.1
11 13707~ 29,9 | 20846 | 658 A - -
: | % | | :
SRR UUUS PN SV S ]
WISC -
4-—-—--..—.—' i g o e TG LA e e B »,S_. } 9 ‘ — : i '70 3 ? f
4 21.1 iol8. i i i 39 <3 ! :
7 5B ; % . 5.3 i s 115
13 500 } ) £5.5 | 1TE.Y £85 : ; :
5 176 2241  :005.8 | 646.5 [ 18.8D | 822.5 1 20.9 | lieF
3 l 65.7 J : ] 681 | g | 134.8 3 |
[ FUUUNUNY ISR | R DRSNS DU SN S 4 b




TABLE 3

OUTFITTING WEIGHT COEFFICIENTS

_ Outfitting Hull Eng. Total
Hull wt ¢ Wt o Wt Co
No. Cubiec No. L.tons Lo.tons i ] Letons
- _ TANKER
6 2,845 89 0.031 56 +6 0.020 14546 0.051
10 9,850 349 035 257 026 606 «061
14 i 21,030 505 <024 573 027 1078 051
16 i 18,030 586 -032 332 018 918 +051 !
toav 1,990 110 «055 76 038 186 093 !
{ E 16,260 540 <033 477 029 1017 062
% G 30,540 620 2020 730 024 1350 044
g
4 H i
: | «.
{ £ — e e i s '
PASS o CARGO
1 32,650 3593 04 0.110 2106 «6 0.064 g‘ 5700 0.174
2 11,690 8353 071 64203 055 | 1477.6 0126 |
9 29,150 2928 »100 1175 040 § 4103 P41
12 25,920 3460 134 i 1115 <043 i 4575 P77
18 33,880 4693 138 1950 -058 | 6643 0196 |
119 6,975 1144 164 400 057 | 1544 221
P e 13,740 1168 .085 500 <036 [ 1668 0121 |
21 5,880 1140 194 245 +042 [ 1385 o236
20 8,655 1643 <190 725 084 ; 2368 0274 |
] E
SRS IR ST . i
A - - . CARGO :
8 12,620 87 04062 404 0,032 1191 0.094
15 11,100 811 073 205 018 I 1016 o091
B 17,860 1298 073 682 s038 | 1980 o111 .
11 9,330 1370 6147 658 071 | 2028 2218
MISC e
— e
4 495 21.1 0.043 18.2 0.037 39.3 0.079 |
7 200 5.3 026 63 032 §  11.6 -058
13 2,565 500 195 95 037 1 595 2232
5 8,410 176 .021 646 o5 077 ' 82245 098
3% 12,500 6547 - 691 - {13448 -

*Not used due to
All weights are

Wt = ¢ x L¥BXD-

100

See Appendix A for details of weight breakdown for each

incomplete outfitting weight.
in long tonms.

9




TABLE 3 - Contd.

ship 1 thru 21 and Referehce 3 for ships A trru Go

Ships A, B, C, E, and G are described as follows'

B
c

E

G

2 3 3

it
"
"
1]

A Sinple screw dry cargo freighter,

passenger cargo
tanker
L.}

Misco ships are described as follows'
4 Tug

7 River Towboat
13 Bay Steamer

, 493 deadweight
13, 409

9,937 "
19,183
38,911 "

5 Great Lakes Ore Carrier - Self Unloadlng
3 CGreat Lakes Ore Carrier

10



g e b i e o s

TAHLE 3A

OUTFITTING WEIGHT COEFFICIENTS FOR ORE CARRIERS

—— - o o

Name ~ Curve Outfit | Cubic Ooutfitting Ooutrit
Identifi- Wt. No. Coeff . +
cation » L-tons 3 Bal o pumps |
- ~~.*'M%ECCEAN CRE CARRIERS (Ref. 2)* .
Venore a 1448 19,110 0.0758 §
Baltore b 1489 19,180 <0776 |
Bomi Hills e 1085 20,630 <0526 0.0647 |
Californian a 1515 18,850 +0804 0870 |
Ore Chief e - 1534 | 49,110 20313 20421 |
Hanna Class t 1100 | 24,920 20442 0554 |
Cerro Bolivar g 600 : 15,040 «0399 <0464 |
Carl Schmedeman h 445 13,200 0337 g
Pathfinder i ; 658 7,525 +0874 i
Sugar Line Class B 623 9,765 -0648 !
- i
%
i S B
o GREAT LAKES ORE CARRIERS (Ref. 2) e
Geoo M. Humphrey k 836 19,400 0.0431 §
i Eo L. Wier 1 773 17,360 «0445 f
| Philip R. Clark m 705 15,850 «0445 |
O PROPOSED OCEAN ORE CARRIERS (Ref. 5) e

i
L OB .P * :

465° n 600 10,890 |  0.0551

580! P 700 | 20,870 0335

645" q 800 | 29,000 ! 0276

720" r 925 . 38,900 ! 0238

800" s 950 ! 47,530 : +0200

698" ;

Orinoco Type t 870 | 36,560 g «0238
i
........ | ISR S S S !

*Outfitting weights do not include ballast pumps and piping as far as can be
determined from reference 2.
All weights are in long tonse

l



TABLE 4

VoC oGe COEFFICIENTS

Y

4225

P RTer

49 .1
3503

47.5
555

P R

~ PASS + CARGO

1.1565
< «815

1.172
1.145

29.6
2345

£ 2802
33 .8

0697
543

«695
696

38.7
31.0

3
43

804
8

e e e e i e e e ,
Outritting, __Hull Engineering % Total
V€oGe [ VLuGo/D | VLG | VoG /D Ve€eGo | VLGo/D
TANKERS ]
SRR ——: - : )
i i
." H

1 0.910
T 716

«948

«904

T

it

9.8 |
37.8

0.874
+895

9 Coe ;
12 P52 | 54.3 1.044 4201 0.810 | 5144 +989
18 | 55 | 5444 <989 48.8 887 | 52.8 960
19 [ Bls5 3225 1.023 27.5 873 3l.l 986 |
c | 445 3869 874 4046 911 % 39,4 ¢ 886 |
21 | 2845 345 1.210 281 986 . 33e4 i 1.172
20 ' 34.75 1 3308 973 26 5 763 ; 315 i «906 §
| | T
i é f
| ‘ ! ‘
! I i |
CARGO
1 e e g CARGO = : :
] ‘ | g i :
ig I 425 i } § i
15 ! 4005 32 0.790 363 | 0.897 . 32,9 | o.e12 |
B . 4045 44.9 1.109 3849 | <960 § 42.8 ¢ 1.056
11 . 3545 2949 +842 § k ; ;
! i ; i }
i | y i :
2 | i
3 . R . e e SR S
MISC.
R Tt B B
4 16417 ) i ;
7 8 | '
13 18 ; 2545 - 1.416
5 31 22.1 0.713 18 .85 608 2049 0.674
3 35
Venore 4375 5045 1.155 i
o ? S

*D = Depth in feet from keel to uppermost continuous deck in most cases.
See Table 1 for notes regarding deck to which D is measured.

2



TABLE S

L oC -G s COEFF IC IENTS

e g e o e o e e e ¢ o e e

D e R Bl SR e ek e

OQutfitting Hull Engineering Total
thl Noo L-BéPo -CJGMFIL-G«G o/LeBaPe]| LCoGo ] .C-Go/LoB-P- LCsGe ’LoCoGo/LeBoPo

e ¢ S e s < Pl

S -««m.mw e e

TANKERS

- P

e e Mkl B itadan el [P

'8 280.33)
;10 42 _ ‘
14 600 | 330.2 0534 351 o9 0.586 | 336 % . 04560
16 555 %

; 17 [ 250 ) 151 03 0525 172 t5 ' 0690 148 0592
{'E | 535 | 291.1 o544 2108 <581 300 *561
G L 877 4 B4Z.6 0508 410.8 607 280 561

¢

450

1 | 666 .
2

9 605 i
12 615 330.4 | 0.537 356.1 |  0.579 336 0546
18 660.5 | 352.2 o533 252 533 35241 533

19 285 204 .9 532
' C 465 277.8 .490 241 .2 518 231 .9 498
Lo %65  § 197 540 210.9 -578 199.6 | 547
20 415 214.5 o517 226 i 545 218 525

| SO UG | T

CARGO

8 450
15 435 215 0.494 2301 0.529 218 00501
B 528 264.7 | 501 - 28046 «531 27041 512
11 421 208 «6 0484

SRUSURT UUIUPNUNOPUONSIN | SIS R

MISC- o \

[AESRGRIYr SRS S (S

U S R

1
lg 11325
L7 100

i 13 268.83 . 138 .8 0.516
5 452 205 .8 0.455 230 509 21442 0.474
3 1595 ! |

Venore 560 291 520 i}

i e e e S— f

i
i
P
1

—~

N D O P

13



BIBLIOGRAPHY

1. TRobinson, He P+, Roeske, J+ Fs, and Thaecler, As S« "Modern Tankers",
Transactions SN .AME. vol. 56, 1948, pp 432-443.

2+« Henry, J« J+: ™Modern Ore Carriers", a paper presented May 19 and
20, 1955 at the S.N.AM.E. 3pring Meeting.

3. Arnott, David: "Design and Construction of Steel Merchant Ships",
chapter II (A) ™Basic Design" by John F. Watson, pp 11-17, published
by the Soclety of Naval Architects and Marine Engineers 1955 (Vessels A
through G).

4. Kari, A.: "Design and Cost Estimating of All Types of Merchant Ships
and Passenger Ships", C. Lockwood and Son, London, 1927.
5+ Stewart, W.A.: "The Development of Ore Carriers in Recent Years”,

NE«LCe vol 70 (1953-54),. pp 409-418.

References for specific vessels in "Marine Engineering and Shipping Review"™
except as noted:

Ref. No. Vessel Noo Reference
6 1 Marine Engo Aug. 1932
7e 2 Sept. 1930 and Jan. 1931
8e 3 " ® Sept. 1943
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18. 14 " ®  May 1949 (and Ref. 2)
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AFPENDIX A

WEIGHT AND CENTER DATA, VESSELS 1 THROUGH 21
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STEEL WEIGHTS

| 'A Item

H-1

Pass .~Cargo

Wt. 1n L tons

Shell

Bi}ge, docking keels, fenders
Inner bottom plating

Deck plating

Transverse bhds.

Longitudinal bhds. :

£ & B casing below prom. dk.
Steel stairways

Shaft tunnels

Keel

Center keelson

Side keelsons

Floors and brackets out of 1B
Frs.
Mast support main
Floors & frusg. in IB
Decks beams or long'ls.
; Stanchions & pillars

| Girders

i Transoms, cants, etc.

Platforms

Hatch coamirgs
Chain lockers (2)
Chain pipes

% Side stringers and breast hooks

!
' ! Founds. for deck machinery & steer. g

Founds. for main eng.

Found. for aux. machinery Mach. spaces

., Boiler saddles

‘ Shaft & thrust bear. founds.
i Misc. steel bhds.
é Rudder plate
i Cargo trunks

Equaliging trunks

Deck houses

Curtain pls. & supports
. D.W. & El. trunks

Found. for bitts & chocks

, TOTAL
«=0,4/0 per cent for milling
Rivet heads 2%

TOTAL HULL
Houses
Deck houses
Pilot house
Bridges~Nav. & docking
Companions

TOTAL
Rivet heads 2%

TOTAL HOUSES

et ettt A s e v e

revs. frs. & webs out of IB

2,358.7
11.7

409.0
2,595.2

; 377.8
; 388.5
| <lz.8
19.8

i 46.3
i 66.0
: 64.38

°

H

o~
CHEBEOMO N © K

oh»tDtDOhOOSOOI\_(l‘I\,OI)Ol(D
UPbOCOoOTWKFONORNOIN N

N
.

*10,919.0
217.7

,.r i

I 11,104.5

59¢.2
18.x
8.5
ll‘

(344

6<5.
£
7

*

= o

o
(<2}

)‘DU"P

16

,L C G. aft FP

334.56
332,99

31%.45
i 365,97
| 325.83
340.41
342.05
405.38
559.3%
335.75
298.06
30%.39
362.50
352.3%
468.80
321.14
376.79
342,69
360.75
683.96
275.17
318.15
<78.01
33.17
32.45
51x.%5
433.40
403.08
329.43
5¢1.98
336.75
677.08
386.18
40< .51
; 625.33
i 611.30
’ 301.55

533.83

349.48
549.48
349.48

349.48

330.09
<11.87
467.05
382,70

329.80
3£9.50
329,80

V C G. bV. B L !
27.25 §
4.8¢
5.12 ;
53.30 |
25.06 i
15.61
46.26
58.62
10.17
.15
Z.64
2.79
20.82
30.02
61.36
£.86
48.98
$3.41
45.58
50,10
17.91
£9.45
46,0<
<8.76
58.13
48.46
8.23
20.87
8.32
8.43
51.89
9.78
49.35
5.94
62.90
66.50
60.11
56.73

54.39
34.39
34.39

34.39

86.04
97.60
83.24
90.17

86.32
86,32
86.32




STEEL WEIGHTS - cont.

Ttem
Steel masts (&)
Steel booms (21)
Steel king-posts (4)

; " TOTAL
i ~1.17/0 per.cent for milling
Rivet heads 2%

TOTAL MASTS
, Bull forgings & castings
Stem
Stern frame
Rudder frame
Rudder stock
Micc. metals
Spectacle frame

TOTAL
-Hull
. Forglngs & castings
. Houses
¢ Masts & booms
TOTAL STELL

" WOOD & OUTFIT
Itgm“

Wooden masts & spars
Carpenter work
J oiner work
‘Deck coverings
Lights, doors, & hatches
Deck castings
Misc. metal fittings
Side ladders (2)
Mast & sper fittings
CoGe & P. outfit
Portable furniture
- Laundry mach., furn. by owner
Anchors, chains, etec.
Deck outfit
Rigging
- Canvas work
[ Heating system
Ventilating system
Reefer insulation, etc.

Mach. liquids -
Sanitary & FW system

10.26 T

et et 4 oA e s 2% At + i e TS o PR = 8 e e s

1Wt. in L. tons

E
'

1

H-1 - cont.

36.9
£5.6
£9.4
91.9
-7
1.8

95.0

N W
NN o,
N HEHNoN

N

1

.

112,012.6

111,19.0

177.«
650.8
93.0

[1%,050.0

0.2
419.6
- 9856.0
620.0
1log.3
6.8
£40.6
4.2
16.8
36.8
125.0
56.5
156, 7
116.2
£5.0
2.2
6.0
z65.0
<76.0
157,0
630.0

.

Wt. in L.tons

TL C G. aft FP ’V C G. abv. B L.

1

316.75 98.05
316.3% 92.38
547.14 82.96
326.91 91.64
326.91 91.64
3<6.91 91.64
5<6.91 91.64
4.05 23.26
665.60 18.99
663.30 11.80
667.50 30.23
66 .90 14.52
642.00 | 12.50
633.28 ! 16.79
352.43 g 37.34
349.5 § 34.3
633.3 ! 16.8
329.5 g 86.3
326.9 g 91.6
i
352.4 37.5

- e e e e e |

L.C. G. aft FP| V. +C.G. abv. BL!

e e e

-
A

.

w» o oo >
C.ﬂl""mmm(ﬂo‘o\lmoogg%gm
e« o o e o o e o o o o

NOHOWP D

NOOOOCOOOULMOOOMOOOOCO

e e o e A -

.

I o
<

e
-3

O o i

...,
i

!

i
N
;

i en

N e}

|

!
i
1
(
|
§
5
|

%

-—..w_v

|




T

HE

WOOD & GUTFIT - cont.
Item
Fire system
Bilge & ballast system
Deck sgcuppers
Communicating system
Cement & paint
Insulation (Fire & heat)
Steering gear
Deck machinery
Elevators & D.W.'s
Elect. gen'rs & wiring
Elect. plant by engrs.
Rat proofing

TOTAL WOOD & OUT.

Propelling machinery
Prop. mach. ircl. 164 T liquids

Spare gear

TOTAL PROP. MACH.
Light ship (wet)
Light Shlp from inclin' g exp 't.

| DIMENSIONS:
| LOA = 705!'-3"

| LBP = 666'-0"

'L on 30'-0" WL = 685'-0"

' BMLD = 861-0"

Dyip to mgn = 571-0%
 Depn"3s doubit bottom = 62
i L xB x D¥ =26,90

100
Net tonnage = 13,924

.4

H-l - cont.

%Wt. in L. touns

[ N,

Dead weight = 13,224 tons;
Speed at sea = 20 5 knots|
Light ship KG = 38.07
Twin screw

3 couplete steel dks.
Steel orlop dk. at ends

L.C.G. aft FP

f .

 V.C.G. abv. BuL. |

e a4

? 109.0 42.0
P 1R3.0 14.0
: 24.4 42.0
46.0 57.0
326.0 26.9
195.5 51.0
62.0 40.0
125.4 ; 66.0
32.8 ‘ 57.0
242.0 41.0
55.0 22.0
9.0 28.0
5700.0 49.8
2500.0 401.6 19.4
90.0
2590.0 401.6 19.4
 20340.0 ; 262.0 38.5
20330.0 | 362.4 33.1
R . i D | e e -
HULL DATA:
Loed draft = 30'-8 27/32" Displ = 33,557 L.T. SW
b (on 635') = 0.647 T/in. = 105
m= 0,973 © Wet surt = 76,731 sgq ft

Gross tons = 24,239
EHP = 17,260 at X9' H
Ga = 1. 49' light

3 elect. capstans

1l elect. windlass

20 elect. dx. winches

14 WI & OT bhdst 2 masts, 4 derrick posts
: 4 to "B" dk. 20 - 3 ton & 1 - 20 T pipe~
*D to "C" dk. = 47t . O® 7 to "O" dk. booms ;
5 (Bhd. k) 3 to "E' dk.

CAPACITIES:
Cargo & holds, bales = 306, 570 cu ft Distilled water = 243 tons
Cargo trunks, bales = 67, 870 cu ft nan npB
Cargo refrig. "p" = 47,090 cu fi; B-38,300 Cabin cl. puss. 580 576 ;
Cargo refrig "B" = 38,200 cu ft Tourist cl. pass. 461 366 f
Cold storage "a" = 16,040 cu ft | ¥rd cl. pass. 196 141 ;
97% bunker oil at 38 cu ft = 4775 tons | TUTALS 1237 1083 |
Ships FW = 2899 tons Off. & crew 484 5R5 ;
Weter ballast - peaks = 570 tons ;

Deep tks. = 2660 tons NOPE: MA"™ AND "B" ARk SISTLK SHIPS. !

IB = 2519 tons
Res. feed = 680 tons

18
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H-2

Pass «=Cargo

SIEEL
Item

Shell
Bilge
Inner bottom plating
Deck plating, incl. S.A. flat
Transverse bhds.
Longitudinal bhds.
E. & B, casing, screen bhds. etc.
Shaft tunnels
Keel, flat plate
Center keelson
Side keelsons
Floors and brackets out of I.B.

Frs. revs. frs. & webs out of I.B.

Floors & frs. in I. B.
Decks beams

Stanchions and pillars,
Deck girders

Transoms, cants, etc.

- Side stringers and breast hooks

Hatch coamings
Chain lockers

Founds. for deck mach. & steer. gear

Founds. for main engine

Found. for aux. machinery, Machy. spacet

Boiler saddles

Shaft & thrust bear. founds.
Sheet - steel bhds.

Rudder plate

Vent & pipe trunks

Cargo trunks

Gun foundations

Bilge celling

Steel stairs

TOTAL
Percent for milling
Rivet heads 1.9%
TOTAL HULL
Houses
Deck houses-
Bridges
Skylights & companions
TOTAL

TOTAL HOUSES
Masts & spars
Steel masts
Steel booms

King posts

TOTAL
Percent for mllling
Rivet heads R.0%

TOTAL MASTS

A0

811.0
8.7
160.5
604.4
299.1
70.0
215.3

Wt. in L. tons}
;
|
w
i

o
-
[ d

L

L]

.

Serpy

sBEE

~

.

¢ OJI-JSDO
Lo (VIR o)

o

PRR
. ooo:b.o)
O 0 QW0 O

BolE ok

[

—
RNRC:ON
L]

8
1
90.0 D e v
e e SR FOR My N
94

:/Z,!
.8 CORNWET Hl‘)—‘h“:‘; IR

cont'd. next page



SIEEL - contd.

h-R

e i ,,,,I tém“ e e o vt e o e e

Hull forgings and castings
Stem . :

Stern frame
Rudder frame
Rudder stock

21

Wt. in L. tons

L)
28.1
11.8

43
47.7

S SR



H-2

WOOD & OUTKFIT

Item‘ o

. in L.tons

L.C.C. aft FP

V.C.G. abv. BL

Wooden masts & spars
Carpenter work
Joiner work

Deck coverings
Lights, doors, etc.
Deck castirgs

Misc. metsl fittings

Mest & gpar fittings
C.,G. & P. ocutfit

# L " (by owner)
Anchors, chains, etc.
Masters outfit
Rigging
Canvusg work
Hesating system
Ventilating system
Reefer insuletion, etc.
Reefer machy.
Sanitary & FW system
Fire system
Bilge & ballast system
Deck scuppers
Communicating system
Cement & paint
Deck steam & exhaust sys.
Steering gesr
Deck machy.
Electric plant, wiring etec.
Electric plant-engrs.
Insulation
Cargo elevetors & enclos.

TOTAL WOOD & OUTFIT.

Propelling mechinery

Prop. mach. incl. 43.4 T iiquids

8Spare gear

TOTAL PROP. MACH.
Light ehip (wet)
Light ship from inecling. exp't

!
f
i
T
i
I

0.5
114.1
182.7

99.7
60.8
52'8
7.9

2
cco
L] .

BN WOOGN @ ~3

. L]

=3 e =3
orhHEEN
L ]

o)

* e o e o

* L] . . * L]

S 2 b~

pepbabrE penyg
L1 ]

CNARVNKKRGI O O O

.

1477 .6

824.6
85.¢

857.8
6207.0
6205.0

228.35

SEEELY
. e @ e o o 9 -
COOCO0OO0OOCOCCOC

- L]

L

R Qe 0O
[

O O N en

C B 0= RS en
L]

b 0N
e o o e o . .
(ejejojoNaNoNoNoNoNo)

L] e o L]
CCOO0OO0OCCOO0OOCOO0OO

0> 0 1D PO D
UYC?mC‘NPCJ"\'IUIO(O

37.80

15.0
12.0

14.88
27.46
R7.44
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HULL DATA:

DIMENSIONS: |

H-2 - cont'd.

§
¢

LOA = 475'-4 1/4"

LBP = 450'<0"

Byrp = 61'-6"

D

DUDPL b SHEEST By

LxBxD = 11,690
100

Gross Tonnage = 9360

Net tonnage = 5627

= 421.3"
tom = 57"

Load draft = 27'-10 15/16"
Displacement = 15,498 L.T. SW
b = 0.699

T/in = 51.0

Deadwelght = 9,293 tons
Wetted surface = 42,830 sqg. ft.
Speed at sea = 16 knots

EHP = 5,300 at 26'-6"

Light ship Kl = 29.69'

GM = 2.25' light

Single screw

2 complete steel dks-& long bridge

CAPACITIESS

Bale cargo incl, deep tks = 376,046 cu ft
Refrig. cargo = 29,938 cu ft
Ships stores = 153,302 cu ft

Ships cold storage = 4,528 cu ft ,
98% bunkers fuel oil at -6 cu ft = 1969 tous .

FW 594 tons + peaks 159 tons
Water ballaest - deep tks. = 2,076 tons SW
Reserve feed = 2<1 tons

1lst class pass.
Crew

TQTAL

Steel 3rd dk. from bow to aft end of eng. rm.
10 trans, WI bhds.; @ to shelter dx. & 1 to 2nd dk.
156 - 5 ton pipe boomg; 1 - 30 tons boom

16 steam deck winches
1 windlass

23

144 per. in 54 SR
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FUUNNINPPPRRP

Ttem

e e

H-&
GREAT LAK&S BULK CARKILR

Location

Dimensions

S.JTons

L.C.G. abt §

Hull- Aft 3A to 8F
Aft 2-1/2A to 1F
Q .

For'd 10A to 5.7F |

Houses - Aft
For'd
Stern frame & Poop
Rudder & stock
Shaft
Steer gear & found'n
After windlass
After chain
After dk winch & found
After anchor(5-1/2T) &
pocket (4T)
Machinery '
Boiler rm. -~ wet
Stack & Breeching
Eng & found'n
Coal bunker
0il & water tks
Boats & davits
Dk winches aft (2)
Dk winches fwd (2)
 Fwd windlass & found'n
Fwd winch

Fwd chain (27.8) & locker 7 to 11

PPN S

© 209 to 172

23'6" abaft AP to 172

|
{
!
!

172 to &7
27 to 1' Fud of #0

209 to 174

' 11 to 25 ,

i 7Y aft to 3' fwd #209 .
. 16'aft to 6'aft #209
 5taft to R4'fwd #«03
, &taft to 6'fwd #209

Qtaft to 6'fwd #209
1'aft to 4'fwd #209
3! to 4! abaft #<08

17 to 7" abuft #209
178 to 204
178 to 189
1' abaft 137 to 182
192 to 202

172 to
200 to
189 to
174 to

180
<08
130
170

30 to R7
7 x 13
9 to 13

Fwd anchors (8.5) & pock't2 to 6

Hatch crane

TOTAL (Light Ship)

LBP = 5S51=Q"
Beal,p = 607-0"

Depthygp = &5'=0"

Hpwp = 34t
Hypp = 9'-7"

#%6 + 5!

b

| 348 x 129.5' 712.25

'
i
|
}

!

H

|

2 ; ;
- 2,5+1 x 106 185.5
f L ;
. 8 x 435 15480.0 |
S 1045,7 x 55§ 431,75
: P2 : ’
1.55 x 100 . 158.0 ;
2.1 x 50.5  64.05
2.15 x 10 | 21.5
0 1.60 x 10 | 16.0
0.3 x29 | 8.7
1.7 x 8 | 13.6
1.25 x 8 ¢ 10.0
l.ex5 | 8.0
Ug.8 x & ; 4,0
0.75 x 10 f 7.5
1.7 x 78 | 132.6
5.3 x 33 | 174.9
1x16 | 16.0
4.5 x 30 | 135.0
2.8 x 2 i 67.2
0.5 x 20 6.0
0.15 x 27 4.05
0.65 x 12 7.8
C.9x 9 8.1
2.2 x 9 19.8
0.7 x 6 4.2
6.0 x 6 26.0
33X 6 15.0
1 x 10 10.0
5755.50

«46.43A
262.074

26.0F
263.5F

R47.5A

264,75F

295.54
508,54
288.04
295,54
295,54
296,04
504,04

309.54
43,54
226.0A
29,54
266.5A
205.5A
R85.5A
R29.0A
191.54
&39.0F
RB8L.SF
:80.0F
{83 .0F
<90.5F

216.5F

29,38A

;}' at 5855 S. tons FW

2







Item
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Plate, shepe & rivel
Stem

Stern freme
Rudder castings
Rudder ccmplete
Quadrant

Air ports
Towposts alt
Cleutls

Bulwarx chocks
Deck scuttles
Fender

Monkey reil fwd.
Pilot houce
Quarters Iuc.
Galley

Grating over quadrant
Engine room hoist
Plumbing

Life bout davits
Flsg pole spar
Anchor davit
Heating ;lant
Veubilutors

Woter tanks
Raiis, cte,

Floor cuviring

Water bilge & fire pipe

Signals

Seacocks

Skylight

Fire ext. ecuipment
Pilot house equipment

Wire, rope, dock equipment

Life boat equipment
Stern tube

Anchor, chains, etc.
Berths, crews quarters
Bedding cic.

Galley outfit

Range

Mess rocu cutfit

Lamp room cutfit
Cement

Palnt

0il cemtrifuge piping
Water circ. piping
Misc. hull

Derrick
Refrigerator

H-4

26

Tu
. 8 (af* FP).. . ..
tWe short tons L.C.G. 1
i o e At (
| 2r9.9 62.5 |
; 1.5 1.7 :
-6 121.0 :
8.0 122.0 §
6 119.0 :
'5 7000 §
1.2 93.7 :
R.0 64.0 i
.1 65.0 j
.6 57.0
1500 60.0
.5 7.0
<.U 23.0
5.0 20.0
8.0 98.U
+8 120.0
o7 53,0
O 80.0
.6 61.0
.1 9C.0
By 2.5
2.0 8%.0
o® S8U.0
o% 94.0
2 55.0
2 43.0
.1 0c.0
.1 30.0
.6 £5.0
e 56.0
o5 60.0
-2 23.0 :
'5 85.0 ‘
1.0 52.0 :
£.5 110.5 :
ol 20.0 ;
3 0.0 {
.o 96.0 i
o4 94,0 ;
o 96.0 i
-1 £.0
Se 60.0
Re& S1.0
8 80.U
| ) 55.0
i 5.0 GU.L
2.0 86.0
0 900‘-)

9.9 |
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He4 continued

He—FHe—Ef<

=R O OoO—=E o<

T

(aft FP) ;
1 Ttem Wt. short tons j L.C.G. V.C.G. |
e , :
Air suction muffler- For. englne 1.5 i 33.0 20.0 !
% Exhaust muffler o " 2.0 63.5 24.0
' % air tanks muffler n " 5.0 44.0 12.3
Main engine 1000 HP Busch Sulzer | 100.0 59.0 i 11.5
Reduction gear & C. i 29.0 80.0 ! 6.0 .
" 2-60 £.W. generator sets ! 16.6 6R.0 : 7.7
i Daily fuel oil tank ; 1.0 76.0 ; 14.0
. Lub. oil tank | .5 75.0 i 12.5
¢ Low pressure air tank ; 10.3 55.0 i 13.5
Low pressure air compressor : s.2 48.6 : 7.8
! Electric storage battery ; 1.9 31.0 ; 23.5
. Lub. oil pump & motor =2 i .6 59.6 : 5.8
{ Lub. oil centrifuge .4 62.0 ‘ 7.7
: 1 bilge pump - Fairbanks Morse .3 56.7 : 7.5
i 1 fire pump 1.3 63.0 ; 8.0
j & jacket water pumps 1.4 581.5 : 8.0
. 1- R0KW generator set, Fairb. sorse 8.0 82.0 ; Geb
2 Sump pumps -»yeoman's 1.5 65.3 : 7.5
Jacket water recooler £.& 4l.5 1 g5
0il cooler -4 64.0 : 8.3
Steering gear 4.0 32.0 18.0
Transfer pump o3 43,0 6.0
Lxheust mufiler gen. sets 1.5 73.0 25.0
Heater stack .8 76.0 24.5
Towing winch . 10.G 35.0 13.0
W tank £ed 166.0 2.8
Windlass 1.1 7.5 £l.s
Line & t:il shaft G.5 107.0 C.5
Steady bearing .6 93.0 7.7 .
Propeller 4.3 117.0 8.0
Lux gystem 2.5 80,0 5.0
Whistle .2 35.0 25.0 '
Switch board 1.0 65.0 , 13.3
Wiring & fixtures 2.5 60.0 : 1.0
Towing cable 18C0' of 1-5/g" 3.8 96.0 : 13.0
Fuel o0il pumping & manifold 3.0 50.0 ; 7.0 |
Eng. room floor 5.0 65.0 : 3.0
Thrust bearing & shaft 2.5 39.0 , 7.0
1 derrick hoist with 7-1/2 HP motor .6 90.0 3 6.0 !
1 boom swinger 5 HP motor ; o6 91.0 f 15.0
i  Engine room piping ) 2.0 60.0 i 14.0
! Gratings etc. : 2.5 60.0 ? 15.0
g 596.7 64.3 10.7
' A : 2,0 56.0 11.5 i
i Ligh? with A - 605.7 64.2 10.7 ¢
§ B . _185.0. 42.1 3.1
Louded with 4 & B 730.7 6U.4 lu.4 ;
B consists of the following: | :
Fresh water €800 gal. $.5 | 105.0 12.8 |
Lub. oil 400 gal ; 1.5 ; 75.0 1R.5 |
Daily service oil 700 gal : 2.6 | 76.0 14.0 |
Kercsene 100 gal i i } 7840 12.0
‘ ! L S
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H-4 cohtinued

8

g Wt.—;hort tons

e o e e e e . - !
i B - continued ; g
i Fuel oil 23000 gal ! 105.0 i 34.0
i Jacket water 500 gel i 2.2 g 38.0 f
: Flush tenk 680G gal , 2.5 : 75.G i
| Drain tank 250 gal. 1.3 | 6L.5 ;
,  T125.0 ST
| |
§ 4 congiste of the following: | § ;
§ Galley stores 2.0 § 97.0 !
Z Crew equipment 3.0 i 20.0 i
: Fater in pipes 4.0 § £G.0 i
? 9.0 | 880
! H
]
|
Ballast forwerd 29.0 | 17.0
" aft : 6.5 ; 110.0
T — »
‘ Draft at launching
, forvurd V-7V
; aft gr-5"
§ mean AR U
: Displecemernt &t 7'6" draft = 293 tous
LOA = 185'=10=1/2"
" LBP = 113'-g"
e, = 71
B = &71=0"
}%ﬂd) vy &b 730.7 short tons A = 12'-3"
Depth MLD = 18'-R"

V.C.G.

8.0
3.5

4.8

1.5

9.1

12.%
13.0
16.0

\



45
Grs Lokes Ore Carrier-{&elf-Unloading)

SUMMAKY OF WEIGHTS AND CENTERS

_ Referred to 0 of LBP

29

i en s S s v ane s

st o e e L s e e e o ok
Item x{ wt i VoCoGo L« CoGo
i i Letons |
1 i '
; Shell inecl. bulwarks+ anchor pockets | 736 ; 10635 2048 a
! Framing inel. dbl. bottom struct. and arches i 6615 | 10.97 | 152 &
Decks inc. beams, pillars, hatches, beam brkts. { 605 i 3200 ¢ 5464 &
Hoppers incl. beams, pillars, saddle backs, and longl. bhds. ; 368 ; 1l.l4 ' 23.7 ¢
Tank top plating . © 11265 1 3.30 { 43.8 &
Bulkheads incl. bunkers, deck houses, chain locker ¢ 21145 ; 26+25 ¢ 552 a
Misc+ structures incl. fdns., rudder, skylights, and masts P47 i 12.65 1725 e
Castings and forgings i 28  12.18 185 &
Rivet heads 535 | 12.0 : O :
TOTAL Steel Hull 2823 16426 ; 13.03 8,
! Conveyor boom 26 | 42 62 I
| A freme . 35 | 59.7 [154¢5 f°
i Misc. conveyor structure incl. fdns. and trunks ¢ 17165 13.49 - 773 f!
i Conveyor drive machinery . 85 . 17-45 17302 f:
¢ Misc. conveyor items incl. belts, gears, gates, controls 12535 | 22022 . 1.3 T
* ~ TOrAL Conveyor System | 545 . 217 9445 f
| Deck machinery | . 285 0 37,3 | 88 f
! Steering engine incl. quadrant and controls ! 1165 . 24.7 20165 a '
! Misc. hull engineering inel. hull piping, and liquids i 615 8.2 __9-45a :
TOTAL Hull Engineering | 101.5 & 18.85 | 3.95a
LCG = 226 + 3.95 = 22995 ;
| Joiner work incl. div. bhds., furniture . 52.5 | 38445 31.0a
. Ventilation inecl. duets, blowers, cowls 2.5 : 32.0 112 a -
. Electrical incl. wiring, and motors 45 | 3.0 , O :
. Carpenter work incl. anchors, ladders, boats , 685 ! 17.03 : 68:6 a
! Paint and cement © 435 | 757 37.9 £
i Steward's outfit 4.5 | 36.0 196 @& !
: TOTAL Outfit | 176.0 i 22.12 ; 20615f |
i LCG = 226 - 20.15 = 205.85¢ ! : i
!
| Main engines incl. prop., shafting, and bearings { 116 : 1315 :185.9 a |
: Auxiliaries incl. air pumps, and generators { 25 P9.92 El'r‘o d el
i Heat exchangers incl. condensers ) {8 | 17.65 18645 a |
! Piping in engine room incl. manifolds, and liquids 19 i 848 1173.8 a ‘
| Misc. items in engine room incl. tanks, spare gear etce 8 1 16.78 11892 8 !
| : :
| TOTAL Engine Room I76 | 12.55:182.3 8 |
| | |
E Boilers incl. 58 L.T. water 169.5 | 20.97 |162.8 & |
i Uptakes, stack fans, air heater 18 33.75 | 16264 & |
Boiler room piping, valves, and fittings 4.5 21.2 {1548 ¢ j
Misco blre yme items inel. ash ejector, ladders, and tools 345 260 [162+7 ¢
i _ TOTAL Boiler Room _ 195.5 2222 ;1626 l



B~5

SUMMARY OF WEIGHDS +#ND CENTHRS - Contos

-

Referred tc ¢ of LBP

—ye -

we VoCoGo

Brief Degerirtion: Self-unloading Great Lakes bulk cargo vessel built in 1925,
Twin screw; all riveted construction.

Characterigtics:
LY = 452¢ Deadweight = 9529 L.tons at 21' draft
R = 60! Displacement = 13,546 Le.tons SW st 21' draft
D= 31° Gross tonnage = 6645
H= 21t b = 0.858
TP = 2 x 1000 = 2000 L/D = 14.58

LBD/100 = 8140
Boilers: Three Scotch marine - 137 x 11' - 6™ x 190 psi
Engines: Two - 12%? x 28%? X 48" x 35" steam reciprocating
Conveyor drive: 12 gﬁ x 21 %? x 35" x 24" steam reciprocating, geared
Unloading rete: 1800 L.tons per hour (stone 90 1b/ft°)
Boom length : 204¢
Conveyors: Hold - 40" belts (two)’

Elevator - 96™ bucket type
Boom - 48" belt

30

LC oG-
Tem L.tons
o S A U SO AU U AU SOOI |
g
TOTAL Machinery Spaces 37145 | 17464 171 .8a
Light ship 401740 ; 1738 11 «45¢
Deadweight at 21! draft 9529 .0 |
Displacement, LT+, Foiie 13546 +0
LCG = 226 + 11445 = 237.45'
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. H-6
- Tanker
Item o Wt. S. tous ? L.C.G. aft FP

Plates and shepes 964.08 § 1*1.7

Hull forgings snd castings 11.80 : 141.2

Masts 3.00 ; 20.2

Deck castings and fittings 10.%8 i 153.6

Deck machinery 10.00 ; 40.2

Heating system Z.00 : 245.2
| Sanitary and F.¥. systenm 2.00 ‘ 240.«
. Fire system (incl. Lux system) 7.00 ; 250.2
! Bilge and ballast system 5,90 250.%
. Refrigeration system 3.00 R45.2
i Carge pumping equipment inc., plplng 5.00 151.0
! Booms and fittings 7.50 130.2
! Rigging 3,00 130.2

Anchors arnd chain - Hawsers 20.00 3.2
i Ventiletion 5.00 R230.2
' Paint & cement tile & floor coverlng 3.00 171.5
i Boats and davits i 4.00 226.2
i Csrpenter work ; 1.60
g Joiner work including furniture | 25.00 245.2
| J oiner work irgulation : 1.50
| Cabin and mess outfit § 17.00 260.2
. Plumbing end hesting fixtures : 5.00 240.2
i Navigating outfit i 1.80
i Water in deck piping : 50
. Miscellaneous i 4,50 200.
i Propelling engines ! 87.75 RR4.7
{  Shafting & propellers (includes & sp. 9.80 215.9
. Heating boiler 4.00 ; L4989,
| Stack 2.50 ; 231.2
i Electric plant i 4.00 | 235.%
i Auxiliaries i 42.25 ) 31.9
i Piping for propulsion machy. : 5.00 ! 220.2
! Ladders, gratings & floors § 8.00 i 232.%
. Liquids in systems % 2.63 228.4
! liiscellaneous : 6.00 258.%
.  Steering engine { 4.00 273.2

Capstan and motor aft. H 1.00 _271.2

N .Total 1324.00 S.tons 156 1

LOA = 290'=0"
LBP = 280'-4"
BeamMLD = 437"
Depth,p = R0'~E"

32

i
1
|
i
l
i
|
;
}

V.C.G. |

1]

e e = e ¢ e et

10.75
12.50
44,00
£1.20
R3.80
20.00
20.00
21.0C
4.00
20.00
12.00
£9.25
44,00
12.00
30.00
12.50
51. 75
£5.00
24.00
26.00
24.00
28.00
«R9
.0
.10
7.00
6.00
14.50
41.50
12.00
8.00
8,00
§.00
10.0C
14.00
20,00
R6.00

P

11.8C
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H-7

-River Towbosat

WAR o 3 R bt i g A e

Hull from wt. estimete (orginzl)
- Engines 2-6 cyl.

Cooling weter pumps = 4
Silencers - 4

Hent exchanger - 4
Generators -~ 2

~Verticel boiler

FoOs transfer pump - 1
Refrigerator unit
Steering gear pumps - &
teerirng gear rams - 2

Steering gesr shefts, tillers ete.

Fire #nd bilge pump - 1
Air tanks - 3

Water tank & motor

Air compressor - 1
Pilot ho. hoist

Capston - &

Power cupsten motor & equipment

Searchlights = 8
Steudy hewringe - &
Usad lub, oil tark - 1
Lub, cil taznk - 1

Piping
ronellers - &
Shafting

Stern tubes with couplings
Boat & deck equipment

Fuel in fwd. tank 74C0 geal.
Fuel in aft tenks 3700 gal.
Frech wauter 2700 gal.

Crew 10 menr at 200
Furniture & room fittings
Navigating equipment

Gelley equipment

Cement & paind

Cwitchboard

Surge bunks = 2

Stores

Misc.

total

LOA = 10Qt-Q¥
Beam = 25'-0¢

o arr s o oA <

14 gz VLT

Wt. L.tons

L.C.G. ztt FF

B e 4

tonpe o e

r—

smanass,

96.21
20.36
40
.79
.89
%0l
87
.09
.08
4
1.%8
1.&8
Qld
G4
.40
13
‘49
1.92
o4d
L7
018

- 36
.88
3.79
.85
3.55
1.32
.13
2E.05
1R.54
10.0%
33
2.90
.53
<93
«45
o3
«37

4 .46
.83

{15.10

Draftpy = 5'=6" (even keel) at £13.1 L. Tons

.Draft = 8'a0"
Twin Screw €00 BEP Diesgel

LCB = 4.85! fwd of §

33

.

v N et it o e

48
40
23
<6
40
8
44
47
57
60
75
90
51
oR
47
S5e
<1
12
12
18.5
S840
43
Ele8
o
20
71
71
a7
13.5
Sd.d
5645
65
65
20
51
50
26

Z
«~

63
&0

45,07

e o e
A et s e e e e el L
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H-8
CGeneral. Gargo
, - . ~- __Referred to & of L.B.P,
: 1 - ML n wei ht VQC.‘G. L.C.G. L.C.G.
SmMRYL EST;W‘TED £ (f£t) (aft) 0! (fwd) &
| Hull Steel 3500,0 L.tons 23.2 5,681 |
| Wood & Outfit + Heing. 1191.0 " 37.0 0.93ft
| Machinery - Wet 698.0 "
| Margin .
| Light Ship (Wet) 5389.0 "
HULL STEEL 1bs/1000
| Framing ~1531.4 10.8 17.3
Shell 1770.6 18.4 3.8
Decks 2637.0 29.8 9.9
' Bulkheads - . 915.0 20.7 13.6
Foundations 190.0 10.0 LO.0
Superstructure 575.0 L9.7 20.6
Total Plates & Shapes 7619.0 23.2 3.3
Milling ‘ L8.0 ‘
| Rivet Heads 151.0
Welding ‘ 70.0
Castings & Forgings 114.0 15.9 171.5
Total Steel 7842 .0 23.2 5.68
_ C 3500 Lstons
WOOD & OUTFIT "
[ = 1bs/1000 ‘
Metal Doors 19.1 39.3 22.0
Metal Hatches 272.8 L6.7 16.0
Manholes & Skylights - 19.1 - 27.4 11.9
Airports 11.2 52.2 20.5
Caulked Wood Decks 66.5 54,9 17.4
Misc. Carp. Work 147.3 18.0 - -
Joiner Work 124.0 50.0 20.0
Refrig. Spaces ) 214.5 18.0 60.0
Insulation )
Sheet Metal Bhds. 59.6 L5.0 30.0
Paint & Cement 230.0 20.0 - -
Bilge & Ballast Sys. 190.8 12.7 Lol
Firemain 2L.3 32.0 20.0
F.W. & Plumb. Sys. ) 40.7 L0.8 22.3
Scuppers & Drains )
Liquid Cargo Sys. 21.5 12.0 1,33
Ventilation 105.6 L4 .8 21.0
Electriecal 81.0 L0.0 10.0
| Mast & Spares 199.5 62.5 1,.8
Rigging '56.5 62.5 14.8
Steering Gear 37.0 L3.5 219.0

35






H-8 - continued

Item -

Welght

WOOD AND OUTFITZcent »

Winches ¢
Warping Gear

Anchor Gear

Rail and Awring Stan. ;
Ladders 4 Misc. Fittings
Boats and Boat Gear
Deck Covering

Deck Outfit

Hotel Outfit

Total Weed and Outfiti

MACHINERY

Mein Engine )

Red. Gears )
Install. Mn. Engine
Main Prop. Wiring
Aux. Pewer Gen.
Main Condenser
Pumps

"Boilers and Fittings,

Stacks and Uptakes
Forced Draft
Fuel Burning

Steam Exhow Alr Piping )
" Water Piping )

Lub. 0il Piping )
Misc. Mache Piping
0il Heating Piping
Heating System
Lagging

Shafting

Bearings

Praopellers

Floors and Gratings
Aux . Machinery
Refrig. and Fire Exto
Tanks

. Tools and Instruments

Spares

Total Machinery - Dry
Water-Boilers
Misc.

Total Machinery - Wet

! 198.4

1bs/1000

181 .7
620
16503
23 .2
1330
1845
101.0
32 .1
22 o0 i
2668 .8

e st s s e

VeCoGo(fte)
SR S

e tom Dy a1 s e

51.2
43 .0
4l.1

14.0 g
5345 ;
42 o4 i
45 .0 :
44 .1 ]
37.0 ;

Referred to § of L.BoP.

omGMn)JL@@(mMO

S T RPN AN B

i
i

7.18

191.7

1640 -

38 .0
273
250
34 04
0.93 i

s e et s d € S

1191 Tons |

1bs/1000

236.7
4.1
43 .0
56 .1
70.0
296 o5
62.0
13.0
1l2.8
65 2
95 .0
182
1.2
19.0
15.0
2800

42 o3
36 o0
61 o3
34 .0
46 .0
200
42 .0

1515.8
23 5
22 .9
1562.2
698 Tons

- = s e

3e

LOA = 473" - 1%

LBP = 450"

B= 567

D te shelter dk. 42' -
H= 27!

1%
3

8~2
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[; Itam

SUMMARY - ESTIMATED i

Lo

»  Hull Steel 8544 .0 tons |

! Wood and Outfit | 4103.0" " :

. Machinery (Wet) ! 2390.0 "

’ Margin i

{ Light Ship (Wet) jlsos'l.o "

! HULL STEEL ;

B { 1bs/1000

{ Framing . 24000

i Shell [ 40353

i Decks | 6343.8

| Bulkheads 2478 02

| Foundations 430.0

i Superstructurs 2600 .8

} Total Plates bhapesuezes.z

i Milling | 214.2

i Rivet Heads | 41143

i Welding f -

ﬁ Castings and Forgins . 2243

Total Steel 119138.0

; : ! 8544 Tons

; WOOD AND OUTFIT ;

5 | ¢ 1bs/1000

t Metal Doors i 847
Metal Hatches 1475
Manholes Skylights - 4307
Alrports 156.7
Caulked Wood Decks 724 .1
Misc. Carpe Work : 26542
Joiner Work {13630

{ Refrig. Spaces . 5763
Insulation ¢ 109.8
Sheet Metal Bhdso {451 .0
Paint and Cement : 334.8
Bilge Ballast Systems | 341 .4
Firemain | 6500
FoNe Plumbing Systems { 208.3 )
Scuppers and Drains 2506 )
Liquid Cargo System | =
Ventilation i 5158
Electrical 325.0
Masts and Spares 103 .4
Rigging 45 .7
Steering Gear 71.0

e e s e e = i e 1 -

H-9

Cargc=Fass.

Weight [VoCoGu(fto)

1

- raa - e bse

3391
52 .65
20,35

12635
23.53
39.71
23.75
24 .8

6847

34016

1345
33.91

36 «6
44 3
29.2
63 .05
71.0
20.3
586
29 .45
44 .7
51 .8
13,05
43.0
50.0

6202
46 -9
889
89 .4
2445

37

b

L«CoGe (aft) ¢

20.9
30.7
76«2

4.0
2722
13.21
66 «3
32415
18.0

261 -5
20.9

38.3
1.35
29.9
1663
67.7

40.25°

192.0
48 .8
635
53 .25

6.0

242

64 <2
28.4
41 .8
706
274 .0

-1

Referred to ¢ of 605'

LeCoGe (£wd) @

i 1.83

60,7

Y L4 e ATV 18 i e et At et



1-2

B=9 - contipued
defarred o $ -r Z08*
Welight V.C.G.(ft) L.G.G. (aft) @] L.C.G.(fwd) §)
HQOD & QUIFIT - cont.
‘ 108/1000
Winches . 171.% 6.5 12.3
Warping Gear 154.4 59.8 4.4
Anchor Gear 5545 47.5 289.4
Rail & Awning Stan. . 75.0 70.4 81.7 :
Ladders & Misc. Figs. 96,9 33.9 60.0
Boate & Boat Gear 3z0.1 865.4 9.0
Deck Lovering 853.2 50.0 1.1
Deck Outfit 53.4 55.0 <0.0
i Hotel Outfit 8950.0 60.0 5.0
! Total Wood & Outfit 9190, Y b) 30.7
; 4103 Tons
: , 1bs/1000
Main Eagine ) 640.0 14.x6 146.5
Red. Gsars )
Install Mn. Engine
Mein Prop. Wiring
Aux. Power Gen., 117.0 £4,05 110.7
Main Condenser 153.0 18.0 128.5
Pumps 129.2 12.2 100.8
Boilers & Fittings 1907.0 1lo.6 1:.0
Stacks & Uptakes £75.0 76.0 1.0
Forced Draft 50.0 14.4 1z2.0
Fuel Burning 6&.d 15,96 14.:3
Steam Exh. & Alr Piping )
Water Piping ) 3vg.x 19.1 86.9
Lub. 0il Piping
Misc. Mach. Piping 1z.0 0.5 129.5
0il Heating Piping 9.0 5.0 5.0
Heating System 63.0 80.0 ©6.0
Lagging - 45.0 «0.3 70.%
Shufting 316.5 11.1 <20.0
Bearings 102.0 10.7 .&46.0
Propellers v6.0 9.5 <91.0
Floors & Gratings 170.0 9.0 %0.0
Aux. Machinery 3b7.0 <l.4 127.0
Refrig. & Fire txt. )
Tanks 35.7 “8.d 13<.0
Tool & Instruments 55.5 24 .05 106.0
Speres (119.v Not im Dry W.T.)
Total Meclinery - Dry {49G4.0 fU.45 77.0
Water-soilers ) - | 209.0 18.5 55.7
Misc.
Totel duchinery - Wet 535046 20.%5 76k
:390.0 Tous
LOA = g31'-6" H =27
LBP = 605'-0" D to D dk. = 44'-g"
B = 79! D to U dk. = 5z!-gn

38
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H-10

Tanker - 13,000 tons
heferred to § of LoB.Ps

3 Weight V.CeGo(ft.) | LuCoGu(uft) @ L.C.G.(fwd) §
[
2 Tons
[ e, ..
{ Hull Steel &397.0 7.38
! Wood & Outfit €08.0 10.14
\ Machinery (Wet) 517.0 152.0
! Margin
° Light Ship (Wet) 40«0.0 _ ' 6.4
HULL STEEL
. 1bs/1000
Framing o J1E5k.9 6.95
Shell , 1701.1 1.7
Decks ' 139.0 15.5 -
Bulxkheads 1481.5 _ 23.4
Foundations - 115.0 ' 1:23.5
¢« Superstructure 438« .U 94.7
i Total Plates & Shapes [6371.5 4,88
: Milling 50.0
. Rivet Heads 95.0
: Welding 70.0
: deducy: ©1.0 kivets
K : 1x8.5 Lightealng
. Castings & Forgings 2.0 179.5
Total dteel ©490.0 7.38
597 Tous
RQQQ s QL;IFE °
: 1los/1000
! Metal Doors 11.4 79.0 :
{ Metal Hatches : . 45.0 . 64,0
{ Manholes & Skylights 16,8 145.0
Airports 11.1 : 6565
Caulked Wood Decks )
sigc. Carp. Work ) 11l6.0 77.0
Joiner Work )
Refrig. dpaces )
Insulation 8.0 153.0
Sheet Wetal Phds. ,
Paint & Cement 123.0 ' - -
Bilge & Ballast Sys. 73.3 7.4
! Firemein 21.1 , 5«.0
{ F.W. & Plumbing Sys. 15.7 127.0
! Scuppers & Drains 1o.c 85.0
: Liquid Cargo Sys. 2634 _— 21.5
i Ventilation 49.% 105.V
; Electrical 65.1 8.0
i Masts & Spares : 37.6 » 31.0

4o
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H-10 - continued

10—,

Weight ; VoU.Ga (£t.) L.C.u.zaft; T LeeGa (£W0
Q0D & OUTKIT - cont. {
— 1os/1000§ :
| Rigging G.7 ! 31.0
i Steering Gear 6.5 § 208.0 .
1 Winches 3c.4 i 37.4
Warping Gear 7.0 , 37.6
Anchor Gear 18l.6 ! 195.0
Rail & Awning Sten. 6.5 0.0
Ludders & Misc. Fittings 7.0
Boate & Bout Gear <7.1 40.5
. Deck Yovering 8&.0 % 107.0
Deck Outfit 15.x i 54.0
| Hotel Outfit S 1L5 180.0
; Total fiood & Outfit 1350.0 : 10.14
606 Tons |
AACHINSRY ‘ kofcyred]od Prams 38
- 1os/1000; Wiiee
! Main #ngine ) 129.9 | : 58.9
. Hed. Uears ) |
¢ ‘Install. Main ®ngine i
{ Main Prop. Wiring !
;  Aux. Power uemn. 45.0 : 28.9
¢ Main Condenser £Tee P
. Pumps 104.0 2.6
¢ Boilers & Fittiugs 26e.0 | 64.3
} Stacks & Uptakes 6.0 | ©5.0
{ Forced braft 5.0 | 4.0
i Fuel Burning l6.5 | 64.0
i Steam Exh. & Air Piping 40.0 47.6
Water Piping 39.2 | 45.3
Lub. 0il.Piping 8.9 ! 47.8
Misc. Mach. Piping 2ius | 90.0
0il Heating Piping 55.7 1liv.0
Heating System 9.5 i 258
Lagging 30.0 | 44.0
Shafting Pobed ! 78.8
Bearings 15.6 i 91.5
Propellers 5.0 104.0
Floors & Gratings 66.0 | 52.0
Aux. Maclinery 40.0 i 47.0
Refrig. & Fire Ext. 2¢.0 35.9
Tanks ' | 80.0 3.0
Tools & Instruments ¢ 10.0 34.2
Spares , : 3
Total Machinery - bry ; 1107.5 39.6
Water - Boilers i 51.5 54.5
- Misc. ) ! :
Total Machinery - Wet é 1159.0 40.4 (15) aft § LBP)
LBP = g4n' D= R4t a0y
8 = ua' § o eg"ed®
Frame 4d is 08" =3" Lwd. of AC

LA = o4s’=1"

41
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H-1]
Refrigerated Cargo Vessel
SIEEL WEIGHTS
r.h__ e . e . e C e e . P - v L e L e - e e e o ceme e Lo e
I Item Wt.L  L.C.G. !v. G| Wt/ft Wt/ft wr/fu‘ * Dimension Factor £ 'Wt in tons
L-- .tons  aft F.Poy . coeff." [ 3 e e ; 3 F '
; STEEL, BLLOW MAIN SCANTLING ITktis: : ; ‘ i
i Trans. fr. in D.B. 0 1<9.19 198.1 . 2.5 1067 *0.659 © 18.35  (L/10Q(B+d) = 280.9 ; 0.460
© Trans. fr. outside D.B.-incl. : g ; : '
beam brkt. ‘ 1 150.001239.2 @ 19.1 | 6&l !1.z55 9.76  (L/10Q(xD) = 306 490
Longl. fr. in D.B.-incl. E pipe . ! !
tunnel 52.33:176.9 | 2.6. x09 11 301  3.59 (L/10Q(kd) = 53.9 .97
. Longl. fr. outside D.B. " " ; - - ' - - -
!  Shell pltg. & F.P.K. - 618,78: 2x2.6 14.9 5547 : .907 ©29.13 /lOQKB#ZD) = 568.9 1.09
' I.B. and margin - 121.90/ 205.9 4,5 1154 . .549 = 20.58 /100(B) = 262.9 .464
. Orlop deck pltg., beams, etc.  1121.66;234.0 | 13.4 177 . .495 21.00 " " .463
| Lower " " 1124.68:227.6 i 1.2 1332 .486 . 21.84 " " 474
| Main " LI | " 1192.121 234.1  © 29.1 1430 - .698 <3.44 " " L1310
., Upper " n " " . 254.79.R44.5 - _37.1 2010 _ .659 ' 33.16 | " " L .969
Total of Main Scantling ItemsJYGS 44 225.2 . 18.4 1647 | .75 - (L/100KB+ 2D}568.9 | 3.105
. : : : i : ]
mmm%& cr. sod strube ot 35 %300 noal B O R ”,.r“;_ i
Stem, stern fr. and struts etc. @ 62.48 360. : . {
 Trans. W.T. & 0.T. bhds. 1136.82,R35.5 . 20.0 | |Cu.No. Wt/ft (L/100KB+2D) |IL/100KnB+2D)
| Longl. W.T. & 0.T. bhds. | 49.23°266.6 | 12.0) LxBxD= 12,647 = 568.92 | = 1883.5 |
| Misc. bhds. to upper dk. & mach. ! : j b . 9,835 R G
- casings .1 15.71:274.1 z4.z$00eff- of Mn. 1 I ;
{  Girders . 38.872¢6.8 | 26.0f Sc. Items- 0.189 . 0.7z5 8.103 0.937
| Ppillars i 59. 771178.9 19, 3k°teel below : ' o
| Eng. & boiler found. ; izgg 5 . 5.4 coeff. t.k45 . .9400  4.022 1.215
! Aux. foundationms , 54. 74‘z7a 8 - 18.4 Total steel 1 : ,
!  Machinery flats . 24.80{244.6 ' 18.5, coeff. ; .309 © 1.186°  5.071 |  1.582
| Vent. ducts . R.66.225.3 . 34.1 | R T

Bilge keel, docking keel & fender 3.35. 2<4.3 L T

¢ No. of double bottom longitudinals incl. CVK = 3 %

4
i Misc. - expanded metal bhds. & trks 4.82304.7 | €9.7 ik = ;
i Hatch beams,. coamings, H webs etc. 28.18.248.2 50.3;d = Depth of double bottom at center line = 6
' swash bulxheads .58.326,8 8.3 In = No. decks + inner bottom + shell =6 ;
f Total internals 455.91,255.0  18.5 | e o
! Net steel below upper deck Q221.35:431.3 « 16.4 '
| Rivet heads & welds 2-1/2% { 55.53° - -
! Tolerance 1/2% (_1l.12 - =
! TOTAL STEEL BELOW UPPrR DeCK  {2288.00,231.3 | lalfﬂj
: — ST YN SRR S
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STLEL WEIGHTS - cont.

e e m s g
4

Iten CWe.L
: tons

SThEL ABOVE UPPER DECK:
Trans. fr. & brkts. - up.to br. dk 16.c1

H-11
Refrigerated Cargo Vessel

-y e e e

| f

1L.C.G. V.C.G.

aft F.P.. |

120.0  41.5
145.6 42.3

158.4 45.4 ) A
207.8  52.2 LOA = 4551-5
177.6  60.2 it
176.0  68.2 Bpig = 617-0"
343.1 438.0 - D = 35'-6" to upper deck
257.2 - 4l.4 kK = 3'; d = 412"
176.4  48.8 n=6
177.2  ° b6.4 H = 27'-0" scantling
177.3 . 63.8 A = 12,644 L.tons
219.8  45.4 /D = 0.7806
lg?.i : iz.g - L/D = 12.1408
<17, 6. A = 157.68
138.0  50.3 (L/100)°
117.83 | 42.4 | 1 = 0.6285
. 107.9 | 47.0 | m = 0,9551
180.8 % 51.4 b = 0.600«

128.9 | 46.0 L oo

244.5 | 49.5
183.9 '42.6

| 180.5 48.0

Shell plating 57.90
Bridge dk. pltg., beams etc. 5162.30,
Officers dx. pltg., beams, etc. ' 36.56
Navig. dk. pltg. beams, etc. i 11.62
Top of Nav. dk. house - 6.69
Tops of misc. houses - resis etc ' 6.90
Dk. houses up to bridge dk. - 16.48
w - w by, to officers CRE.78
" " officers to nav. br.- 7.08
" "  pav. br. to top of housed4.64
Misc. bhds. above upper dk. 67.07
W.T. bhds. above up. deck 5.37
Machinery casings 20.22
Girders v 7.14
Pillars - 18.67
Hatch coaming & beams , 11.51
Vent ducts ' 2.13
Bulwarks, curtain pl. & stanch. . 16.00
Masts & derrick posts i 59.90
Misc. - exp. metal bhds. & sxylight
coaming .66
Aux. foundations 17.56
Net steel above upper dk. ©76.36
Rivet heads & welds 2-1/2% 14.41
Tolerance 1.08% 6.23
TOTAL STEEL ABOVE UPPeR DK. ©97.00

TOTAL STLEL 2885.00

180.5 | 48.0

| 220.8 24.5

—
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" woop & ovrFIT 7 mg. in % = | o
. Items: ,:WP' 1n L tons "~ L.C.G. aft FP | V.C.G.
Rudder : 1 x4 : 432.5 - 15.1
Doors, hatches, scuttles etc. © 40.48 ‘ 228.4 6.5
Bitts, chocks, hawse pipes 38.69 ' 197.4 44.3
Trolleys, hoists, & davits 0% 384.0 26,7
Draft marks, gratings, covers etc. 9.51 378.3 R6.&
Airports & fixed lights 4.54 214.1 43.9
Deck drains, scuppers etc. «0.78 ‘ <18.5 1.9
Caulked wood decks 98.42 248.9 44.6
Ceiling, battens, hatch covers etc. 69.62 199.6 51:1
Booms, yard arms, rigging & canvas 33.33 197.6 64.6
Ladders, rails, & stanchions R3.97 : €19.4 45.8
Boats, boat davits, & stowage 17.47 £45.8 54,7
Joiner work in public spaces ; 5.0 165.9 43.6
- Joiner work in stairways f 2.93 a 208.1 39.8
Joiner work in pass. accomodations { 9.11 175.6 50.8
Joiner work in crew, officer, & ship sp.<6.87 <24.0 49.8
gﬁiﬁiiuggors & frames ‘ lg.Sa 216.0 45.2
I <8 <18.0 .
Lebeling & padlocks 0.07 220.0 ig.g
Windows 3.47 : <05.8 51.8
Deck Sovering - “alss e a0

H o 20109 4007
Insulation - heat, sound, & fire P 19.03 . Rilod 39.1
Galley, pantry & scullery equip. (0 B.9¢ j 185.4 37.5
ggﬁigéefzrlﬁpiii:y shop spaces % 2.34 ' 240.5 L6.3
C { (& 1706 55.0
Deck & navig. outfit | 3.61 iaz.a 53.7
Stewards outfit Lo8.77 ; 218.0 44.8
Paint, decoration & cement % 50.05 f - -
Anchors, chains, & lines | 58.90 61.1 36,2
 roraLW&oO ; 1570.00 . 8.5 299
HULL ENGINEERING ' | ? -
Steeriitez ; {Wb.in lbs.%_ . . Wt.in lbs.
Steerlng Sgrne l A45,009 i Misc. piping sys. 7,000
g gear, piping eth 3,000 ~ Generators 67,000
Windlass . 55,900 . Switchboards & panels 5,000
gapita? -4 ) é 50,000 . Power wiring ¢ 50,000
eck winches - ;z o 100,000 . Light wiring & fixtures. 30,000
gizg?. l;gder winches - N §,OOO ' Inter commun. system 25,000
011 ng doors - 3 g 5,000 :  Mech. I.C. system 500
& water separator | 5,500 ' Radio 2,000
Drainage system | 100,000 .  Cable racks 5,000
Tank gauges i 1,000 ' Refrig. machine 00,0
o | g Ty 400,000
FW & SW systems , i 17,000 '} Refrig. pipin 0,000
| | g. pPiping . R10,
Firemain o1 30,000 3 Cargo cooling fans <18 | 60,000
Fire detic &ng & exting. sys@5,000 i Ventil. ducts . 56,000
g;::biac ; ;eelsl . Z 1,500 ;o Ventil, fans & heaters = 31,200
ng dr. & soil pipes | 20,000 i %
Lor ke I I Tl B 1,76,
b (c onr) ﬂ ater z 18 L. tons
b | 658 L.tons

H-11 - cont.

|
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H-11 - cont.

. Machinery (dry) 935
" Water 62

Total mach. wet 997

SUMMARY,
Item Wt. in L. tons L.C.G, aft FP V.C.G.
Steel hull <385 ¥<U.8 4.5
“Wood & outfit 270 208.6 - 9.9
Total hull 4255
Hull eng. dry 640
Water in HE 18
Machinery dry 936
Water in mach. 6<
Light ship (inclined) 5910 2<6.5" 25,2/
i CONDITIONS - Full banana cargo &
! full tanks
Pags. crew, & stores 50 <05.5 48.0
Banana cargo at 110 cu. ft. <8L5 «06.4 R8.6
Special refrig. cargo at 110 cu. ft 15 &54.1 31.9
F.0. settling tanks 1/¢ full 93 203.0 10.9
i  F.0. storage tanks full 13«0 206.2 3.9
¢  Fresh water full 17 346.1 8.8
Res. feed water full 137 526.5 5.9
#Aft peak SW 101 413.3 13.8

Total displacement
L.CoBu = 5084' deo

#Deduct SW in AP

L P P AR SRy

LCB = 3.95' fwd. § of 448' W.L.
LCG = 2.43' fwd.

trim = 15"

Mean draft = <<'-10 1/c"

GM (corr) = R.67!

Displacement

OTHLER _CONDITIONS - Full general
cargo & full tunks

General cargo at 80 cu. ft.

Uther items same as above except
no SW ballast

Total displ. - no SW ballast

LCB = 2.75' fwd.

LCG = 2.10' fwd.
trim = 7"

Mean draft = 24'-11"
GM (corr) = 2.50°¢

10613 L.T. SW

€cd.0

REeR

11671 L.T. SW

]
y

|
s

2cl.9

L.C.G. = 0.55' fwd Trim =
1051% | £21.6 &
: i
3873 06.4 5.6

RS

331
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H-32
STEEL WEIGHTS Passenger Largo
Ttem }iv""’l‘ L.C.G. V.C.G. Wt/ft Wo /£t m;/ft.2 Wt/ft% Dimension Factor F |Wt_in tons
: aft F. ﬁr 9 coe.if.;mi nete A )
STHEL BELOW MAIN SCANTLING ITEMS: _ B 0.867
Prans. fr. in D.B. | 458 | 283.94 | 2.85 2398 0.684)28.68 | 34.27/(L/ B+d) = 53.9 1
Trans. fr. outside D.B. | 398 | 326.6R 125.89; 11551.258/12.01 |12.53 aD) -  .622
Longl. fr. inside D.B. [ 180 | 269.04 2.75| 747| .876, 5.38 |15.49 /100 kd) -,»'j_. ea | 1,169
{ Shell plating & F.P.K. §1770 | 314.32 20.11 ) 6864 3940337.67 39,22 B+2D) = 1138 1.554
i I.B. and Margin | 370 | 291.76 5.04 | 20x9! .664ix4.3 |27.7 (L/l B) = 498 .742
i Shelter dk. plating, beams etc. | 510 | 588.5 [53.72 | 1849!1.005)23.2 |X9.2 n n 1.023
. Upper dk. plating, beams, etc. i 417 | 331.4 43.72 { 1747! .870{22 24.6 " n .837
! Main dk. plating, beams, etc. . 375 | 327.2 i34.5 ! 1686] .810120,95 |24.2 n " L7582
. Lower dk. plating, beams, etc. i 212 | 338.26 §26.4 v 1735} .445|21.4 R3.2 " n .425
. Orlop dk. plating, beams, etc. ! 240 | 342.12 18.21 @ 1736| .504/21.4 |31.1 n u .481
Total 74950 316.5 ;25.78 21924 .818 CL/loo)(B+2D) = 1138 | 4.33
‘; mTERNALS; ; s} ; ; . ! ; oy ~; e
{ Stem, stern fr. and struts i 68 ! 820 14.3 ¢ ! :
. Trans. bhds. {790 | 329.68(20.92 | Cu.No. |Wt/ft ;(L/100XB+2D) (L/100XnB+2D)
i Cofferdams T 1 29 | 336.25,30.62 | LxBxD= !21,924° = 1138 5 = 4127
| Misc. bhds. {249 | 370 42,6 | 25,904 '
:  Machinery casings . 47 | 325.02 44.15 | Coeff. of Mn. ! ;
i Pillers & girders - i 228 | 329 i35 Sc. Items [0,1903 | 0.818 4.33 ¢ 1.196
 Hatch coamings & end beams ; 110 | 265  :31.4 | Steel below §
. Pipe tunnel 64 | 213.77i13.04 coeff. L7224 | 1.171 6.20 | 1.71
. Engine & boiler found. ! 185 | %65 i 8.5 ¢ Total steel ;
© Aux. mach. found. 75 1 850 3.5 coeff. .3498 | 1.50 7.93 2
. Mach. flats Q7 | 374.1 |2.3¢ V4.l R
‘' Bilge keel 10 | 335 2.95
| Misc. steel and pipe boxing 14 | 298 25 ,k = No. of double bottom longitudinals incl. CVK = 5
| Stringers 19 | 331.23(22.74 ' d = Depth of double bottom at center line = §!
; Total internals 1910 | 338.62/25.09 ;n = No. decks + inner bottom + shell = 7
} Net steel below shelter. deck 6840 | 322.67 |24.14 |
{ Rivet heads & welds & tol. 3.15% | 215 |
i TOUTAL STEEL BELOW SHELTER' DECK 7065 | 322.67 24.14‘1
S U S PURPSP S S '

[~
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STEEL WEIGHTS -~ cont.

H-12 cont.

L.C.G.

Item Wt.L V.C.G.
tons | Aft F.P.
STEEL_ABOVE: !
Trans. fr. 36 | 23%.4 61.47
Shell plating etc. 195 £70.5 60.02
-*  Bridge deck beams 506 : 310 62.6
. Prom deck beams 220 . 202 70,81
" . Boat deck beams 155 295 82.25
; - Sun deck beams . 69 286 9.3
: House top & tourist lounge 81 ] 498 71.3
. Dk. houses - shelter to bridge | 158 | 333.9 | 58.47
i VYk. houses bridge to prom. 95 321.4 66.94 ;
. Vk. houses prom to boat 121 229.5 77.33 |
- Uk. houses boat to sun 43 R67.1 | 88.84 |
. Machinery casings 7R 325.9 70.81 !
| Pillars & girders 82 | 286.7 | 70.49
; Hatch coamings & end beanms, 18 | 401 64.15 |
. Bulwarks etc. 22 | 176 81.35 i
i Masts & derrick posts 60 320 89.10 |
Skylights 21 | 293.1 | 94.83
Net steel above main deck 1903 | 306.5 | 69.67
Rivet heads, weldihg & toler. | ,
, 5.526 | 67 | §
Total steel above shel. dk. 1970 | 306.5 69.67
TOTAL STEEL i 9025 i 319.14 | 34.08
o ot £ e e i ¢ e £ e et e e e+ i ep 1 M4 e e+ frmropret e e s neeae it s vt mtm ]

LBP = 615
B = 81!

‘D = §2' shelter deck

k=8§; d=235

n=717

H = 32' design; 33'-8" scantling

z-2i
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H-12

WOOD AND OUTFIT R
WeO Above & Below W&O Above Shelter Dk. W&0 Below Shelter Deck
Item Shelter Deck :
WL tons!LCG aft|FP VCG Wt L tons|LCG aft [FP VCGiWt L tons|LCG aft [FP VCG
T15. Fittings by fitters 115 287.6| 53.6) 49 <93.1] 173.3 65 ©83.5] 38.5
14. Fittings by ship carp. 177 229.8| 76.4| 160 356.5| 79.3% 17 78.0; 49.3
15, ¥ittings by plumbers 95 Sel.li 6Z.5° 60 £97.5: 73,5} 35 361.51 43.8
16. iudder 36 618.5! 18.8) - - 36 618.5' 18.8
17. Cement 155 €2l.6! 2.1y &b 404 0l 72.3] 130 225.0% 1k.5
18. Carpenter work. 380 389.8¢ 67. 5" 85 347.5: 74.3 95 316.5. 46.3
19. Wood foundations & fenders 15 313.6] 6€4.7+ 12 | 28l.5! 70.0§ 3 442.0 . 43,5
20. Joiner decks 1 164.0; 101 | 1 164.0: 101 ¢ - - -
21. Joiner work 650 334.5| 6l. 6. 440 | 314.0| 70.0} 210 360.3; 43.8
22. Decorative joiner work 45 £Te.8: Tl.z i 36 7 259.0 85.3) 10 . 345.7; 44.8
23. Paint . 200 825,00 43.0 0 - . - | - ¢ 200 325.01 43.0
24. Rigging 41 296.7: 104 § 40 299.01 106 1 203.0; 38.0
241. Canvas work 4 390.0, 78.3{ 4 290.0 % 78.3 - - -
25. Deck covering 815 344.1; 53.51 480 ., 315.5! 63.51 335 385 39.5
26. Heat insulation 60 346.7 ' 40.5 ! 8 | 319.0 34.3] 52 1 351.0 41.5
27. Portable furniture 135 345.7 1 57.81 90 ' 307.5! o04.8} - 45 422.01 44.0
28. Yteward's outfit 82 354.4 1 B5l.3 § 35 ! 2%5.0 3 62.8! 47 368.0] 43.3
29. beck & navigating outfit 11 260.05 68.5 8 ; 185.0, 77.31 3 460.0| 45.3 -
80. Lifeboats & rafts 45 355.0 ) 87.3 45 | 355.0; 87.3 - - -
31l. #nchors, cables, & hawsers 130 60.7 | 38.6 | 10 ¢ 255.01 67.3§ 120 44.5| 36.3
32. hefrigeration cargo insulation 255 439.5 | 7.8 - i - - 4 &55 439.5] 27.8
38. Sheet metal work 8 <88.0 1 8l1.8 8 ©88.0| 81.81 - - -
Ratproofing 5 275.0 | 1..0 | - - ~ 5 275,01 12.0
TOTAL - 2460 330.4 | 54.3 i 1781 $20.5| 70.8| 1479 343.,0| 36.0

-2
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H-12 - cont.

Item

— SN S

W,

Sliding W doors
Skylight lifting gear
Bracket fans

Punkah louvres
Ventilation ducts - mech.
Ventilation fans

Electric heaters, etc.

Heating system

Steering engine

Steering gear

Auxiliary steering gear

0il & water separator

Drainage system

FW & SW system

Firemains

Hose reels

Plumbing fixtures

Hand pumps

Fire detecting system - Rich COp

Boiler room extinguishing system - CO

Laundry machinery

Windlass

Capstan

Boat winches

Veck winches

Elevators

Dumb waiters ,
Refrigeration machinery
Refrigeration piping, lagging etc.
Generators & engines
Switchboards & wiring
Searchlights & fixtures

Inter communication system
Gyro compass, fathometer etec.
Radio & batteries
Pneumercators

TOTAL HE
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SUMMARY

Pt n s e

Ltem

W | iy I v i 25 o S A s M AL A ek o

Hull steel

Wood & outfit

Margin-

Total Hull

Hull engineering
Machinery

Light ship

Fuel oil

Fresh water

Miake up feed water
Stores .
Passengers, crew, & effects
Mail

Automobiles

Coconut oil

Swimming pool water
Refrigerated cargo
General cargo

{ Total displacement
Full load leaving port

lza-&

Dreft Forasard
Dreft Aft
Mean Draft
Moment to trim 1"
Tong ver inch
GM (Correccted)

T

PASSENG:RS AND CREW:

First class
Tourist class
Steerage class 3800
Total pass, 1454
§-‘:F‘!
1579

Crew

LBP = £15'-0%
B = 81!
D = 5&' to skelter deck

304 in 104 rooms
150 in 44 rooms

51

7
oot

- 10-1/2"
3417 - 1-1/2"
34' - OV
3400 Ft.
Ss)
3.80
15.64 gec.

Tons

| e

H-12
[ Wt.L tons L.C.Ge aft FuPo | V.C.Ga
905 719.25 3401
3460 330.4 54.3
160 !
12645 322,37 ©39.71
1115 356.13 { 42.06
[ k540 350,62 ; _19.64
i 16100 728.88 , 36.93
{5020 261.80 © 11.75
1908 452.0 I 8.83
1 41z 374.9 L 2.59
450 274.2 | a0.2
160 215.0 i 55.0
130 497.4 ' 2l1.5
70 ] 133.0 . 48.0
1rez | 228.7 ©19.76 |
;148 i 435.0 67.78
i 700 ; 433.4 28.14 |
i T0R9 § 252.1 © 27.30 |
i i i !
i |
: z11.4 © 28,85

p—
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H-13 - BAY STEAMER

STERL JLL 895 1. teme
(detail steel weights not available)

nﬁxnlﬁaxunuazg
o TEER

Wt in L. tons r,,- o

r
l
a
i
'L
l

et 3 s i .

A . <0

13. Portg, doors, ladders, skylights
: & covers
1l4. Bitts, chocks, davits, hawse
pipes & stanchions
15. Airports, fixed llghts, & rails

I TR IR T TS P N

-
*
[

~
@
.

G
i

4
5.5
16. Rudder 3.4
17. Cement 4.0
! 18. Carpenter work 129.4
i 19. Wood foundations etc. 12.7
: 20. Joiner decks 46.5
© 21. Joiner work 132.2
R2. Decorative joiner work ; 2.2 4
23. Paint : 26.8 ;
24. Rigging i .9 !
241. Canvas work . i ¥4
25. Deck covering ; 59.3
26. Heat insulaticn ‘ | 2.4
27. Portable furniture - | 19.8
28. Steward's outfit ' 1.7 i
'29. Deck & navigating outfit 2.3
30, Lifeboats & rafts 6.8
. 3l. Anchors, etc. 9.6
. 38. Sheet metal work 5.2
: Margin 5.6 i
b TOTAL WOOD & OUTFIT 56040 |
? lﬂﬂiufmglﬂﬁgﬁlﬂg
Item | W._ 1L.C.G. aft FP | V.C.G.
. , R l1bs. | L.tons o | .
Skylight 1ifting gear 800] 0.4 152 40
Heating systenm 25,000 11.2 137 ] 30
'Steering engine : 8,300} 2.7 48 | 24
Steering gear transmission 8,000; &.6 .160 ‘ 32
Auxiliary steering gear 3,000: 1.3 § 264 | 32
Drainage system 7,600; 2.4 % 144 | 4
Fresh & salt water system 28,000; 12.5 { 154 i 29
~ Firemain & sprinkllng system 6,000f 2.7 ? 111 ! RS
. Hose & reels 700{ .3 ; 137 : 35
{ . Plumbing fixtures 24,000 10.7 154 5 33
. Hand pumps 500 .2 f 137 21
| Reilly heater & FW heater 500 .2 165 [ 14.5
{  Windlass & capstan 7,500 Z.4 ; 14 25
| Capstan aft 3,000; 1.3 5 272 g 23
"Deck winches 20,000! 8.9 131 D 21
Electric generators _ 19,900! " 3.9 148 ! 9
Switchboard & wiring : 20,000( 8.9 139 g 30
Searchlights & fixtures 5,000 2.2 132 § 30
Inter communication & fire alarm 6,000 R.7 137 | %0
: S e e
TOTAL HE 193,800 ésa .52 LT) 138.7 ? 25.5
HE wet 95.0 LT)
_ — _ Mach wet 500 LT)
. ikt . NS haoiunl AN R R D




SUMMARY

H-13 - cont'd

cubic number = 2230

43

i3-2

Item [Wt. in L. tons L c G. aft FP V.C.G.
Steel hull I 595 g g
Wood & outfit [ 200 : ;
Total hull ; 1095 %
Hull engineering (wet) | 95 138.8 ; 25.5
Machinery (wet) ~ 500 137.9 P _11.4
. (1690 | 138.6 17.4
. Fixed ballast forward 3 64 i 85.6 9
Fixed ballast aft 19 _182.5 1.0 !
Light ship | 1773 157.1 16.65
(Light ship from inclining test at mean draft = 10'-g" SW)
GM; @ = 2.64' in SW i
LS : ;
Equipped vessel 1773 [ 1871 16.65 |
Coal - full 90 i 100.5 9.4 |
Forepeak - full fresh water 36 ¢ 22.2 7.7
Aftpeak - full fresk water 40 i 253.4 © o 15.6
Culinary tanks - full fresh water 37 [ 164.7 g |
Stores 15 : 72 : 30
Crew & effects 4 100 8.3 !
50 passengers & effects S 72 30
TOTAL 2000 135.6 16.18
Cargo forward hold 70 76.8 10.55
Cargo aft hold 40 189.4 11.55
Cargo main deck 140 124.3 23.24
2250 134.7 16.36 |
LTy T 7 e e e, 5 e i < o i,, e ——. e e e et g S, e s \»j
LOA = 277'-3"
LBP = 268'-10"
Bypig = 58' at dk.;  46' at 13' WL
= t
Dpia = 18
draft fwd., = 12'-9 1/4" ) in FW at A = 2250
draft aft = 13'-10 5/8")
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Ha~t

[P,

H-{M
e ‘ oo e s S
Item ! WL |L.C.G. {v.c. .é Wt/ft! Wt/ft.‘ Wt/ftzqg Dimensmn Factor I" ' Wt in ‘jogg
- tons !aft F.P,! ] E coeff [} , 4 F

STEEL BELOW MAIN SCANTLING ITEMSs ! : { ! ! 4
Trans. fr. outside D.B.-incl. ; ‘ g ;_ ; | S

peak frg. | 686.07° 278,6 | 25.0 ! 3208 0.798! 1.31 |(L/100(2D+2B)=1500 0.457
Longl. fr. outside D.B.-excl. o : IR f ; S 1

girders | 363.85 269.6 ' 9.5 1959 ,701|11.94 i(L/lOOXB-rzD):loos .362
Shell pltg & FPK 1465.22° 287.8 ' 13,7 | 6568 | .833/40.46 | " 1.458 |
Upper dk plating, beams, etc. | 938.69: 297.1 | 43.4; 4518 | .776(54.76 (L/J.OQ(B) = 495 .961

. Twin 0.T. long'l bulkheads § 475.94 283.4 ! 20.8 @ 2558 | .695!29.18 }

f Total Main Scantling Items. f‘ﬁs 29,75, 286.2 L RBR 18791 0.781 A ‘(L/loo)(B+zD)-=1oos 3,910
INTERNALS: } : § : ;
Stem & stern frame ! 35.30 521.0 , 13.5: emmmslemas st T o
Trans. W.T. & 0.T. bhds mcl ].ongk 891.08° 280.2 | 21.5 , Cu.No. Wt/ft Q’../;LOOXB-c-zD) (1,/100an+21)). :
Misc. bulkheads | 15.36 307.9 | 25.1: ¢ LxBxDs= 13,791 =1005 " 1500
Pillars & girders | 12,200 406.0 | 26.5 ’L ~ 21037 | , ;

Steering gear flat & 2nd dk. : 89.25) 159.4 | 28.9 "Coeff. of Mn{ o | ;
Eng. & boiler found incl DB glrds. 39.00¢7 501.4 8.0 . Sc. Items 0. 187 0. 731‘ 3.910 | 2.620
Aux. foundations , 43.50¢ 494.2 ' 17.0 | Steel below | | .
Machinery flats . 53,16, 525.0 | 25.0 { coeff. «; ..3,57* 1. 074 5.380 3,605 ;
Bilge keel P 8.03. 275.0 1.0 { Total steel I :
Misc. steel incl. pipe boxing : 2.00’; 3.0 | 36.0 | coeff. ‘ ,gast 1 190 5.960 5.993 ;
I.B. pltg., floors, & CVK | 95.08] 511.5 | 3.8 frr- IR R s s | ‘
Longl. side girders in IB-5,12, | } '
" 25, & 35 off M i 56.10] 279.3 2.0 ‘n= 1 dk. & shell, no IB = 2
Lorgl. dk. girders - 5 12,25 & ' : | e e —

%5 off & - | 43.39] 294.7 | 42.4
, E

i Totzl Internals 1331.45: 324.1 | 19.7
Net steel below upper deck 5R61.20 . 295.8 | 22.3
Rivet heads & welds & tolerence ,

2.77% 145.80 - -
TOTAL STEEL BELOW UPPER DECK 5407.00| 295.8 | 22.3
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Hel4
STEEL WEIGHTS -~ cont. . : . .
Wt.L L.C.G. T V.C.G,
Iten tons aft F.P.!
STEEL ABOVE UPPER DECK: .
Trans. framing 20.34 210.7 ! 50.3
Shell plating : 49.94 308.0 : 50.2
i Foesle dk pltg, beams, etc. 24.38 .44,4 ° 55.6 *
i Bridge LI " " £8.16 236.5 = 51.8 :
i Poop " n n 66.62 531.1 : 52.8 LBP = 600'-0"
Boat (0 nooow " " R5.27 i 236.0 : 59.5 : Bpigq = 82'-6"
Boat aft " " n n 30,77 + B25.0 . 60.8 D = 42'-6" to upper deck
Nav.Br. " " n 12.64 ; 230.3 ! 67.6 n=2 (1dk. & shell, no I.E.)
Top of house §" " " 5.60 ! .226.3 ' 76.0 H = 32'-0" scantling; H = 31'=8" service |
" " & fiddley top aft i : A = 34,145 tons SW (MLD)
pltg. etc. 16.49 | 516.3 @ 72.6 H/D = 0,739
Deck house- upper-to poop & br. i i ‘ L/D = 14.118
decks 31l.44 290.0 @ 48.8 | = 158
Deck house-poop to boat dk. 17.15 | 528.0 . 57,0 | 1ﬂ7i%573‘
Deck house-boat to house top aft] 7.75 i 514.0 . 658.1 | 1 = 0.7690
Deck house- " " ® prgd 7,51 | 229,65 | 65.8 | m = 0.9940
. Deck house-bridge to nav. bridge| 10.28 238.0 @' 56.0 | b = (3,7630
i Deck house=-Nav. br, to top of housed.51 2Bl 72.1 — -
Misc. bulkheads 86.99 419.5 | 53.4 |
Fresh water tanks 12.24 | 414.0 | 43.4 |
Machinery casings 34.80 | 521.0 . 58.3 |
Pillars & girders 6.86 283.5 55.1
Hatch coamings, end beams & webs 13.46 233.0 45,0 |
Bulwarks, curtain plates & stanch.l4.53 236.5 58.5 |
Masts & derrick posts 16.75 271.2 69.3
Misc. steel (incl. pipe boxing) ;. 3.00 269.4 44,0
Stack enclosure : 8.53 531.7 85.0° .
Net steel above upper deck 2564.01 359.7 S6.1
Rivet hds, welds, & tol. 3.37% |_18,99
TOTAL STEEL ABOVE UP. DECK 583.00 259.7 56.1
TOTAL STLEL BrLOW UP., DECK 5407 .00 295.8 2R3

2
__TOTAL STEEL [5990.00 302.0 25.6
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H-14
HOOD & OUTFITTING: )
Item - ' ikst. Wi, L.tons Return LI L tons
Doors, hatches, manholes, etc. : 53.00 ; 51. 50. !
Bitts, chocks, etc. ; 36.60 - { 27.25 :
i Trolley davits, etc. : : 2.46 f 12.81 :
‘ Draft marks, gratings, etc. ; 2.68 : 1l.41 :
¢ Airports & windows, 175-15" AP | 8.04 : 4,72
;. Deck drains & scuppers , 1.78 ‘ 4.07
; Ceiling, battens, wood hatch covcrs, etc. 3.88 i -
: Booms, yard arms, rigging & canvas ; 16.80 j 21.30
: Ladders, rails, & stanchions ‘ 80.00 : 75.70
Boats, boat davits, stowage, etc. i 20.3 } 13.35
Joiner work - crew, officer & ship spaces ; 33.2 ; 13.30
Joiner doors & frames ' 9.83 | '11.10
" Furniture i 23,10 . ! 17.80
Labeling & padlocks ! 0.54 { 0.12
Windows - 7 i .58 | .60
. Refrigeration spaces g 12.05 ; 15.65 '
i "Deck covering : § 82.5 A 27.90
Insulation, heat, sound & fire i 37.2 : 55.80 %
Galley, pantry, & scullery equipment : 4,46 i 2.87 ;
Utility & shop spaces ; .89 3.61 ‘
Lockers & stowage ‘ £.70 10.70
i Deck & navigating outfit ' 1.79 1.34
Anchors, cables, & hawsers _ . 92.00 96.00
Steward's outfit L 1.56 0.25
Paint, decorations & cement : 50.00 (50.00) est. only
Caulked wood decks ; o= V.64
| Stairways , - 0.72
: TOTAL WOOD & UUTFIT © 561.9%4 505,51
: Say . 562 L. tong 505 L. tons
et = e .,~!ww_“mwm_ﬂ*m_»,M~M_,mehﬂm_-Jﬂ_nwudamuﬁ_,”g
i HULL NGINKFERINGS g ‘ ;
, Item f Wt. in L.tons
i Steering engine - 2 - 50 hP f 14.41 |
{ Steering gear ‘ 3.88 l
| Windlass - steam l 18.75 i ‘
I Deck winches - § ' - 33.50 |
i Sliding WI doors 2 - 30"xeG" 1.07 |
{ Drainage system & FO fill & trausfer 44.70 | ‘
. FW & SW system 10.48 i ;
. Fresh water tank 4.47 | ;
i Firemain : 17.40 f :
! Fire exting. system 4.48 | j
|  Hose racks & reels 1.12 i
Plumbing drains & soil pipes 5.04 ! ;
Plumbing fixtures 2.68 |
et = s 4 o e e it m 4 e e e o i et =+ e e e . ——-._m.,.,..«...._i

cont'd. next page
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H-14
HULL ENGINEERING - cont'd. .

Itenm [Wt. in L. tons’ ‘
Cargo oil system | R84.20 z
Steam heating system . : 11.15 i
Steam smothering, steaming out, & htg. coils : 52.60 j
Misc. piping system ; 1.79 i
Generstors - « turbo elect. 400 XW(AC), C %
2 -5 KW MG= 1 - 60 KW diesel 25,00 i
. Switchboards & panels P B.48 '

»  Power wiring ' g 12.05

i Light wiring & fixtures ; 14.72

. Inter comm, system, radio, radar, etc. j 8.05
| Mech. inter comm. system f l.21 ; ;
i Hangers, brackets, etc. ' ! 8.04 ! :
Refrigeration machinery ; 3.35 ! ;
Hefrigeration piping j .67 !
Ventilation ducts ’ i 22.30 i
Ventilation fans C § 1.56 :
TOTAL HULL ENG. 565.62 :
say 565 §

Water in H.he 8

|
!
TOTAL H.b. (wet) ; 573 L.tons
Machinery (wet) 800 L.T. + 70 T. water l 870

:

1443
SUMMARY s
Item Wt. in L. tons LoC <G V€ oGo
Steel 5990 '
Wood & outfit (returned) 505 320.2 49.1

Total hull 6495 '
Hull ehg. (wet) : 573 351 o9 29.6
Mach. (wet) 870

Light skip 7938 L. tons - this is high cocmpared to
inclined wt = 7881 L. tons

Light ship (from incline test) ="7381 L. tons
dT 1" = 8795 trim = 10'-1" Mean H = 8'—1—-1/2" ‘
Conditions- summer draft, 60° API cargo, tanis 98% full except where noted

For Light ship: T = 4.8 sec. GM corr = 34.94
Kid = 66,90 Tons/inch = &7.95
KG = 26.96

59
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H-14

§U§Mé§¥‘-'cqgtinued _ s e g o

’ i L.C.G,

R e M S e

B Fae Ak oy

'
Ttem (W, L. tons | Fwd. AP VoG
_ e S e el el A : .
Light ship | | 7881 | 272.18 | 26,96 ]
Cargo oil ’ 25329 ) j :
Fuel oil 900 j ! ;
‘Wash water (FW) : 30 P 355.19 ; 48.05 |
Potable water 68 i 38.30 | 48.94 !
Distilled water : 97 ! 27.00 i 39.10
Fresh water in DB & peaks ! <80 | %
Crew effects & stores : © 55 -1 2R0.50 47.33 |
- I — i
Deadweight i R6759 ] }
Displacement | 34640 3 §
g'g:g: Eo Aﬁ ‘ ggg’gg; even keel Mean draft 31' -11-1/4"
MT 1V 2626
K¥ = 83.10
KG = 2.6
GM Corr = 9.16
Tons/inch = 97.8
T = 10.1 sec.
{ F.O. 1 ton = 37.25 cu £t (152 API) = €.63 bbl
¢ Cargo " " = 4g.66 " " (6_00 M) = 8.67 ¥
if no mow = 41,04 " w (500 ") e=7,3 "
P mow o= 56,47 " om (12° ) = g.495 v

59
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 H-15

STEFL WEIGHTS Shelter Dk. Cargo Vessel
Ttem Wo.L |L.C.G. |V.C.G.| We/ft|Wt/ft|We/£t° |We/ft Dinension Yactor F | Bt in toms
e S i ,ﬂ,tqnswmm&hmwwé 4. - meﬂﬁ:..,_L net E.
STEEL BELOW MATN SCNATLING ITMES . : '
Trans. fr. in D.B. 194. 1& 203.39{ 2.07 | 1321|0.756{21.65 | 25.0 §,/100{B+d) = 291 - 0.664
Trans. fr. outside D.B. 228.25 210.63:21.26 | 884|1.335/11.67 | 13.2 L/100(2b) = 352 .850
Longl. fr. in D.B. 63.51 190.41{ 1.88 95| .832] 6.45 8.18L/100Xkd) = .730
Shell plating & F.P.K. 657.56 211.86:156.76 | 3651 .927§26.3 26.19 (L/100XB+2D) = 626 1.05
1.B. and margin 147.54 206.95, 4.08 | 1185| .642:19.93 | 19.3d (L/100KB) = 274 | .538
Shelt.dk. beams, plating, etc. 261. o% R22.31:42.28 { 1857 .724(29.47 | 30.7 " "o .954
2nd dk. beams, plating, etc. 185.49 217.46:32.79 | 1429 .670.22.67 | 25.2 " " 677
3rd dk. beams, plating, etc. 133.34] 183.23122.68 | 1430 | .480{22.7 27.9 " v oL ,487
Total 11871.82 209.73°19,51 1150 | .793] %L/100X8+2D) = 626 2 98
: I i ! S - SO : e
! INTERNALS: | 5 cu.No.,Wt/ft @JEOQXB+2D;RL/;OanB+2D)
i Stem, stern fr. and struts 24.98 363,33 13.83 LxBxD=11£,150] =6x7- =1722
: Trans. WI & OT bhd. & recess 199.37] £35.73119.23 11,089 '
i Longl. WI & OT bhd. & recess 1&.17;186 .73i16.85 {Coeff. of Mn.;0.169 ;0.795 | 2.98 1.087
i Cofferdams (horiz) & diaphragms ; 7. 81«266 20! 6.21 | Sc. Items '
{ Misc. bhds. ; 48. 552450 30.7 |Steel below 238 11.121 | 4.21 { 1.584
§ Pillars i 20.46, 220.31122.44 | coeff. . ;
¢ Oteering gear flat 3. 6234&6 0 131.0 iTotal steel 258 11.212 | 4.56 1.66
§ Shaft tunnel eecess 32.21! 344.6 |10.45 | coeff. R :
I Pipe tunnel 7.10§ 127 6.88 -
{ Engine and boiler found. 27.44: 262.5 {10.24 \
i Aux. machinery found. 27.06%260.6 30.32 K = No. of double bottom longitudinals incl, CVK =5
{ Mach. flat 13.62; 262 16.54 id = Depth of double bottom at center line ='&'.°
. Ventilation ducts 12.93;185.5 {37.3 in = No. decks + inner bottom + shell = § '
{ Bilge keel 3.14,193.3 | 1.0
2 Girders, H beams, etc. shelt. dk. 92.66! 194.2 i4c.7
‘' Misc. steel 4.0 (21« 40
Girders, H beams, etc. 2nd dk. 72.67;, 211 31.8
Uirders, H beams, etc. 3rd dk. *{ 64.05:183.5 {21.3
Stores flat 8. 06*4”8 0 129.0
Total internals 682.1 | 255.8 ‘24.68
l T
Net steel below shelter dk. 2553.991216.7 :20.89
Rivet heads and welds 2% 51:08!216.7 120.89
Tolerance 1-1/2% 37.421216.7 120.89
| TOTAL STEEL BELOW UPPiR k. P64z .49 1216.7_ k.89 !
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STEEL WEIGHTS - cont.

H-15 - cont.

Item wt.L E.C.G. | V.C.G.
; tons aft F.P
i STEEL ABOVE:
! fTrans. fr., shelter dk. to boat
i deck . 2.54 | «65.27 | 44.5
i Shell plating 14.89 | 260.17 | 44.68
¢ DBoat dk. pl & beams etc. 35.67 | 60,57 | 48.45
! Bridge pl. & beams etc. 16.56 | 265.84 | 56.46
¢ House top beams etc. 4.36 | £60.79 | 63.91
. Top of casing beams etc. 1.02 | Q71.51 | 63.9
i  Deck houses, boat to bridge 10.75 | 263.21 | 52.51
! Deck houses, bridge to house tops 5.97 2£64.14 ! 60.58
! Misc. bhd., shelter dk. to boat | 13.79| 265.61 | 44.59
. Misc. bhd., boat to bridge 5.46 | 26L.61 | 5£.68
¢ Mjisc. bhd., bridge to house top .90 | 277.88 | 60.83
i Reslstor houses, house end bld. 17.33 | 22.84 | 45.05
:  Machinery casings. - 14.64 | «68.44 | 50.95
! Ventilation ducts 6.87 | 250.43 | 56.23
! Bulwarks 1.67 | 255.42 | 56.76
Masts & derrick posts 54.84 ) 209.09 | 64.Kb6
Net steel above main deck 207.31 | 245.5 . | 54.03
Kivet. heads & welds <% 4.15 | 245.5 54.03 -
Tolerance 1-1/2% 3.56 | £45.5 | 54.03
Total steel above 215.02 { 245.5 54.03
Total steel 2857.51 | «18.9 £3.38

LBP = 435!

B = 63" )

D = 40'-6" to shelter deck
k=25;d=4'

n=3J

H = p51-9"

A= 13,860 L. tons SW at 25'-9" draft
H/D = 0.635

L/D = 10.74

(L§100)5 = 168.5

1 = 0.€97
m= 0.98
b = 0.683




H-15 - cont.

Total

Item i Wt, in lbs.
Ventilating supply fans T 6,500
Skylight lifting gear : 1,200

| Main generator ¢ 28,000 i

{ Switchboard ; 6,000 .

!  Emergency generator : 2, 000

¢ Emergency gen. switchboard f 500

! 01l and water separator ; 5,500

. Refrigeration mach. & pipe : 9,700
Fresh water pressure tank ! 1,200
Salt water pressure tank k <,000

© Sliding water tight doors : 1,800

¢ Heating system 9,000 !

. Bracket fans 550

; Ventilation ducts 17,000

! Ventilation heaters 1,000

| Steering engines 30,000

i Sheering geamzzi 6,000

! Windlass & capstan 31,000

! Capstan 10,000

¢ Deck winch 85,000 !
Drain system 100,000
Fresh & salt water system £1,800
Fire system <04, 000:¢
Hose & reels 1,000
Plumbing fixtures 4,500
Tank gages i 200 -
Foam extinguisher system ; 3,600
Wiring . 38,500
Searchlight & fixtures i 3,500
Inter communication i 10,000
Gyroscope & fathometer ; 2,500
Hot water heaters 3 6«5
Pumps j__zég__

e N oot

458,4«5

por <04.7 L.tons

15-3
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H-16 - cont.
HOOD & QUTFIT

— B e T T C.ug e 7 !
Item - Wt.L.tons Fwd. ATt | VeCeGo |
Masts & spars (wood) 1 <5 i 100
Steel booms & fittings 24 3t i 80 ¢
Steel pontoon hatches 93 1.7! ¢ 36.5
Carpenter work 125 ’ 9.5'" | ;19
Furniture in dk. house 11 ; g . 44.5! - 48,7 !

! Lights, doors, & hatch fittings 42 i : 6' - B2.2

:  Deck castings 33 ; 64.7' | 46 :

;  Misc. bull fittings ‘26 : j 24 .4 . 43.8
Mast fittings & R. tackle 1 ‘ i 20! . 60
Cabin galley & P. outfit 4 b s 49
Laundry equip. ; 1 ' j 45' L35
Anchor chains, lines i 58 ;169! } ¢ R’7.8

‘Deck outfit & navigating equip. 8 f ‘ § 14.7! i 50 :
Rigging & blocks b 8B 1.7 i 56 !
Canvas , |2 i i k6.36 - 46 j
Ventilation & heat system l 4 : 60 . 80 .i
Bilge & ballast system i 45 j 10 18 i
Sanitary & fresh water system i 3 45 48 :
Fire system i 4 : 10 4538
Paint & cement i 130 0.2 ST f

! Insulation (heat) P14 41.5 45.0
Insulation (refrigeration) oo A 46.75 . 36.5 !
Scuppers { 8 10 .8
Enclosure steel bhds. L2 44 - 46.5
Windlasa, winch & capstan 66 34.4 . 48.1
Dkl covering (no wood) ; 25 41.6 . 43.2
Steering gear : 13 202 36
Joiner bhds. & doors ] 8- 45 . 51
Metal ladders i 3 : 40.6 ;45
Hardware , 1 45.75 '; 50 i

{ TOPAL | 811
Steel -1 2,858 218.%aft of FP 23.38
Targin 100 .56 40

! Total steel & outfit 3,769 .06 - 4.9 }

‘§ Hull engineering 205 - :

. Machinery ! 590 70.5 18.10
Fresh water 59 18.25 14 !
Feed & 0il in D.5. 1,543 10 2.5
Distilled water 14 72 14
- Stores 20 40 36
Crew & effects 8 30 46 i
F.0. in engine rm. storage 10 B8£.75 1z 1
Light ship full tanks 6,328 : t 5.42 8.7 !

' Cargo 7,588 11.75 4.7 {
Total displacement 13,860 L. tons SW at 2?' - 9" draft
o [EUSUNN NN &
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STEEL

o ey e

|

. Item

Floors in D.T. & D.B.
Floors - W.T.
Trans. webs out of D.B.
Stern fr. & cants

Canyv brackets, etc.

tem & bow fr.

Center keelson
Keelsons and angles
Side stringers

Panting beams & stringers
Shell longitudinals
Shell plating
Bridge deck bulwark
Bilge keel

Double bottom plating
Margin plating etc.
Shelter deck plating etec.
Upper .deck plating etc.
Maiu deck plating etc.
Shelter deck beams ctc.
Upper deck beams etc.
Mein deck beams etc.

IB longitudinals

Cant beams & knees

Wl & OT trasverse bhds.

'~ Non WI longl. bhds.

Misc. bhds.

Chain locker & pipes
Expans. trunk bhds.
Eng. & boiler casing
Misc. bhds. in dk. house
Deck houses

Eng. & shaftfoundations
Boiler foundations

Aux. foundetion

Deck machinery found.
Bitt & chock found.

Stanchions & girders - hull
Stanchions & girders - deck houses

Deck supports

F.W. tanks & found.

Vent ducts

Hatch coeanings

Stiffgners in peaks

Steel masts

Steel derrick posts:

Pipe covering

Hatch cover & boom rests
WP & OT longitudinal bhds.

Long. framing in deep tanks

H-16
TANKER

13.43
63.70
13.00
473.23
43.75
5.38
18.60
£3.00
59.84
3.97
17.78
409.38<
1396.69
4.23

8.98

64.40

5.26

536.12
254,50
46.20
120.00
79.50

15.30

.80

.98
'1007.50
2l.84

38.40

15.10

9« .10

46.20

5.9

135.00
«7.90

8.80

26.75

3.30

18.2&

«4.00

5.11

: 3.65

? 21.10
5.07
i 26.95

; 6.68
| 1z.46
o
|

_;

4.88
1.X8
1.12
80c.00

in L. tons |
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H-16 - cont.

STEEL - contimed .

e

A e G kS g 4 ke i

Item ] I W.inL.tons ! vi.G. |
: Fore & aft bridge i 6.11 50
! Coal bin g .91 47 |
! Breakwater X 1.35 51 i
: Boat stowage foundations g 1.15 55
! Light towers : 1.54 63 |
i Stem ‘ 3.20 25 ;
; Stern frame - 6.48 16 |
Struts 17.40 11 §
Total steel 5586.00 2.4
Rivets 375.00 :
Margin 64.00 :
Total steel 60&5.00 : R&.4
WOOD & OUTFIT - ;
Ttem W, in L. topéawm;m ! _V.C.G.
i Ports, doors, ladders, skylights ]
& covers 54.6 { 40.9
14.Bitts, chocks, davits, hawse pipes, !
= & stanchions 51.7 49.3
: 15. Airports, fixed lights, & rails 16.5 52.5
? 16. Rudder i R3.7 30.0
f - 17. Cement f 88.6 4.0
; 18. Carpenter work 57.5 : 57.3
; 19. Wood foundations, etc. 2.0 E 40.0
; 21l. Joiner work ; 55.4 © 48.9
i 22, Decorative joiner work f ¥ i 48.0
§ 23. Paint ; 68.1 : 5.0
f 24. Rigging : 7.1 ! 8l.5
g 241. Canvas work ‘ 1.1 b 68.0
; 25. Deck covering 82.1 . 45.1
; 26. Heat insulation - { -
§ 27. Portable furniture 6.9 . 55.0
g 28. Steward's outfit 3.7 ; 51.0
! 9. Deck & navigating outfit 1.8 i 44.0
; 30. Lifeboats & rafts 8.3 ¢ 69.0
i 3l. Anchors, etc. 100.5 I 26.3
; 88. Sheet metal work 10.« | 48.0,
! . i
H é .
Total wood & outfit 5u6.0 P 35,3
| .
. HULL ENGINEFR] N . S |
B Item e o ~ Wt. p L; tons , |
Mechanical ventilation f 1.6 :
Heating system 6.5 |
Steering gear 11.4 i
Drainage etc. 45.6 !
Cargo oil system 192.4 P
Deck machinery 39.8: !
Refrigerating plant 2.9 :
Electric plant 19.4 |
Interior communication 2.4 !
Wireless outfit 1.0 ;
Margin . 9.5 !
o ‘ . . e QNMéjiMM i 3220 o



H~l6 -~ cont'd.

MACHINKRY

¢7

/{_

o Ttem Wb, in Lo ons [T o X
Engine room ' ! 4g0 " 7 T I —
Boiler room ; 215 ;

Spares . - :

! Water in machinery . : 115 i

‘ Cargo oil pumps o 50 :

¢ . :

! Total machinery 920 | :

: Y

: SUMBARY i

I e e e e ’ . RO ST e !

§_“w“m_w;§§g - i th. in L. tons . L.C. G. aft FP ~ V.C.G.

‘ ; : e e R
Steel « 3 60K5 22.4
Wood & outfit ; 586 35.3

: Total hull | 6611 3.5
Hull engineering i 332 . 23.5
Machinery { 920 : 18.2
Light ship (from incline test) 7663 é 299.0 22.9
Crew ; 7 240.0 . 40.0
Stores : 43 450.0 ; 40.0
Reserve feed £56 i 3.0
Freeh water 60 24.0
Fuel oil 1235 <91.5 1.0
Cargo oil at 40 cu. ft./ ton 19700 20.5

. o ;1 Total dlsplacement ¢9163 1.1

Mean draft = 30'-4 1/4" Bpig = 75'-0"
GM = 10.61 =
LOA = 572160 Dy1q = 45.3' to shelter deck
LBP = §5651-0" speed = 10.75 knots
IHP = 3800

L



H-17
TANKER

STEEL - BELOW

| L.C.G. aft FP

X}

cont'd nexthbggé.w

|

Item [ Wt. L. Tons
Bottom longls | 26.95 104.0
Transverses ; 18.556 29.9
Girders in D.B. : 4,55 170.5
0T bhds. : 62.15 107.3 -
Misc. bhds. - AP, FP, pump rm. etc. ; 17.00 146.0
CL longl. OT bhd. i 28.80 110.5
Side stringers : 10.27 106.7
FP breast hooks ’ .14 2.0
i  Trans. framing outside DB : 25,20 119.2
! Webs 5.09 216.53
.  Trans. framingbrks. j 4.21 126.1
Stanchious & girders ; 2.23 180.0
| Aft peak floors ; 1.38 241.0
Fore peak floors & swash plts. ; 1.77 8.1
Transom & cant frames i 1.70 250.7
Chain locker i 3.08 12.4
Misc. longl. bhd. j 6.16 1s7.0
"Tank top plating ! 13.20 209.0
Floors in DB ’ 4.63 208.0
Shell plating 148.20 124.0
| Upper deck plating, beams, etc. 77.20 124.0
i Bilge keel : 1.56 132.0
Fender on up. dk. f 13.52 124.0
Engine found. : 8.93 06.0
Aux. found. 2.23 166.0
| Stem .40 1.5
i Stern frame 3.13 247.5
i Rudder carrier .18 251.0
i Vent trunks & ducts 2.23 138.0
{ FW tanks in E.R. 2.48 225.0
1 WP flat over AP 1.07 241.5
. Steering gear flat 2.61 245.0
}  Misc. steel : 5.13 128.2
TOTAL STEEL BELOW UPPER DLCK 503.92
STEEL ABOVE UPPER DECK: : i
Shell and framing aft L sz s 213.0
Shell and framing ford { 3.09 ; 11.0
Casings ' 6.90 ; 206.5
Division bhds 17 .45 - 177.6
Passage bhds. 12.10 i 184.5
House pltg beams etc. & fidley 28.40 : 139.4
Nav. bridge pl & beams 3.71 84.0
Focsl. dk. pl & beams 1.98 13.0
Foesl. frent bhd. : 1.75 \ 20.0
Bulwarks © k.13 j 144.6
Walicway @ Il » 139.0
750 gal tank on house .95 i 230.0
Doublers under bitts & chocks & capstan 1.56 ; 97.3

[7-!
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and elect. heater

{ 77~
H =17 contd.
" STEEL ABOVE UPPER DECK - contd.
Item WF. L. Tons | - L.C.G. aft FP
Anchor chain pipes 0.13 5.0
Companionway in capt.'s office « 57 80.0
¥.R. partitions in off. house RO 84.0
TOTAL STEEL ABQVE 87.00 149.8
TOTAL STERL BELOW 504.00
i 591.00
Welding & tolerance : 14.00 i
TOTAL ST:EL 6056.00
| S erd
00D & QUTFIT: ;
‘ement 1.2 67.8 %
dudder 3.1 252 i
steel hull fittings 21.8 141.5 %
SJarpenter fittings 14.4 93.5 ?
Plumbers fittings 3.7 154 :
Jarpenter work L.7 25 5
Joiner work b3 143 .4 4
Portable furniture 2.7 171.5
Point 8.5 165 ,
deck Covering 12.6 181.4 i
Yierint and caavas 1.0 : 150
eat insulation 6.8 g 163.6 §
lefrigeration insulation { 4.0 : 228
Steward outfit ’ ; 1.0 ! 240
Geck 1! navig, outfit : 0.9 ; 90 ;
REGE ; 2.1 : 197 |
\aciors, ete. ? 15.2 ? 28.9
Dwaer's outfit ; 2.0 ; 159
TOTAL WOOD & OUTFIT é 11C.0 : 131.3
et e 5w vieen w s oo —mannt wmrne o e et + e e e ; - __,.L S
- HULL TNGINEERING: ': |
Skylight lifting gear E 0.27 5 204
zatilation ducts : 1.9 202
Ventilation fans ; 26 182
Heating system : 2.19 ; 162
Steering gear ‘ 1.56 248
Jteering engine 5.1 246
drainage system 2.24 } 200
fresh and salt water system 3.57 206
Firemains 1.43 % 140
C0s extinguishing system 2.32 § 190
Plumbing fixtures .51 : 160
ilge hand pump, drain pump 1.0 i 201
i
}

69



H-=17 contd.

Item st e e Cu e e e e e

H
N e

Cargo oil system ,

Pump room ladders and gratings
Winlass

Capstan

Refrigeration machinery and pipe
Diesel generator

Searchlight and fixtures

S. C. system

Switchboard and wiring

Total HE dry
“Jater in HE

Total HE wet

SUIMMARY:

Steel

Wood and Outfit

Hull Enginecering (wet)
Machinery wet

(1)Light ship (estimated) hvy. oil
(2)Carzo tk #1 P&S part full m
Cargo tk f2 P&S 98% full ™
Cargo tk #3 P&S 98% full m n
Cargo tk /4 P&S 98% full n n
‘Cargo tk f5 P&S full mon
(3)Cargo tk #6 P&S part full
FO bunkers (full .
Culinary F tanks (full)
Enzgine room circ. water tk (full)
Crew and stores
Spare tailshaft
Spare propeller

TOTAL DISPLACEMENT

..70.__

R2.35
1.56
L.55

.94
2.10

4.91
< Th

1.79

3.35

S ———————————e

64.72
11.3

76.02

1

134
186

14
248
226
204
160
LUk

188

164.9

224

172.5

17-3

L.C.G. aft FP
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H~17 contd.

!

1

ILCB 120.9 (even keel) ,
Mean Draft 15'9-1/2" at 35.75 cu ft/ton : 3

LBP = 2501-0" .b = 0.741 A/(L/100)7 = 236
Effective Length 2481-0" £ = 0,753

Bmld A43'-6" 2 m = 0,984 B/D = 2.75

73 total 15,300 ft

i u

Notes:

i (1) Light Ship from inclining experiment  906.3 L. tons
‘ 1CG from inclining experiment  146.9 ft.

(2) Full tank = 436.9 long tons

i}

(3) Full tank

L42.5 long tons

7!
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H-13

Passenger Vessel
i o o ot .+ 2 e et f— e [ 'v—'-'"' f Rl A T J T
Item Lt.L sz'g'P | V.C.G. Wtéft Wy /ft th/ft‘ Dimension Yactor ¥ | Wt in tons
Laons oXs! ;
i %TEEL BELOW MAIN SCANTLING ITEuS: ' ; R ; »cgggf L £
Trans. fr. in D.B. ' 851  348.% ; 4.16 | 3064 .0.72 (L$LOOKB+d)
. 3 | 348. .16 | 0. = 656 0.992 !
Trans. fr. outside D.B. 1 584 ; 367.0 %25.27 - 1162 (1.703 & = ;
| ggnfi.&f;.Pigside D.B. ' {242 § 827.5 | 3.61 1170] .701 ggjgpﬂxigg = Z?Z :ggg %
% I,g FLP-K 2065 ' 544.17 |2l.Z2 7605 .9% /100(B+2d) = 1343 1.535
\ I.B. and Margin 1414 | 322.96 | 6.74 | 23681 .582 /10KB) = 616 670
% Mgin fk' be&ms, plating, etc. § 615 | 390.6 [ 56.6 giDﬁlOG .99 " ‘ w .997 i
; g " " ; " ; ggz | igé'é ;gg.g {1529 ! .95l oo n .681 :
L C " " " " | 256 | 393.2 | 29.8 | iggi '2?4 | : y s
"D " = moom 251 | 585.4 | 20.5 | 1963 | -ass ; 400
| Total se6e | 359.97 | 44.96 |c4nas | .our @/ : 5T
| | 50 . #4.96 %¢4&85 .817 (L/100KB+2D) = 1343 4.37
! INTERNALS: i : e Vi
. Stem, stern fr. and strut ' |16 | i ‘
i Tran;. WT & OT bhd & rle’::le:s égj? g gig.gg : ig'gg ’ Cu_-No.J‘Jt/ft n‘/lOQ(B+2D) KL/lOQXﬂB*zD)
i Longl. ™ " ® nown m 272 | 406.5 ' 15.9 | anxg;?Z4’d85% - 1543 - 50%0
Cofferdams éhorig.) & disphragms | 108 | 356.45 - 27.7 | Coeff. of Mn. BB o
fisc. bEd. . 20 M;in ?&- igz | 482‘55 . 5¢.0 | Sc. Items |0.1730; 0.817  4.37 1.165
" " cn B & 119 | zzs°59 : 22'39 ‘°§§2§fbel°" 2600%’ 1 554 6.56
. - | ) : . i . L3 . “ 05 10750
L n D 1] C " 5 < s L YA Y -
" " in hold : 4? Zié'gi : iz’éd TOta%fSteel 5555| 574
Mach. casings a1 . 338.08 0.6 | 9559) 1'67} 8.9 @28
Partial bhd. & webs over misc. bhd 35 | 353.82 @ 56.51 e
Swash bhds. | 54 345,75 :19.48 | k = No. of douwle b itudi
! . : . . : . = . tt 1 r & =
? g}%iﬁrzo:;?n%;rdzrg . ; 815 ; 568.1 . 35.7 gd = fPepth of dougleobozgomozilzzizziliiizci.G?VK 7
P;pe L ooan 2 ;qu:liz(;izstrunks ’ ig t igzg i8.§4 i n = No. decks + inner bottom + shell = 7
| Eng. & boiler foundations 166 | 338.3 5 1o:e§ T
| Aux. mach. foundations 1106 | 389.5¢ | 20.8
i sgchinery flats and bhds. | 60 | 337.83 | x3.42
i Ventilation ducts ! 10 | 211.68  43.18
| vilge keel B2 3z | 4.5
{ Misc. steel and pipe boxing ' 15 | 335 {28
. Swimming pool i 16 | 417 (0%
! b deck plating etc. (11 | 73.7 l;.Ol
{ I-. in mach. spaces | 62 [857.45 z1.61




" HB-18 = cont.

s

W

STEEL WEIGHTS - cont. 4 Passenger Vessel , ¢
Item : ' Wt.L | L.C.G. |V.C.G.|Wt/ft Wi/ft Wt/ft* Dimension Factor ¥ Wt in tong
e e} bons | aft F.P. § coeff § __F
Internals - cont. F :
Stairway structure ] 367.9 40.92
Total Internals 2634 376.51 | 28.41 : - —
Net steel below main dk. 8496 - 565.09 | 26.03 | LBP = 660'-6" . !
Rivet heads & welds 2-1/2% €02 - - . B.o= g3l- &® g
Tolerance 1-1/44 106 - - D = 55' Main |
TOTAL STEKL BELOW MAIN DECK 8804 365.09 | 26.03 k=7 d =86 :
. . - n=7 ;
STEEL ABOVE: | | H o= 32! , 5
Trans. fr. 59 281.2 7| 66.02 A = 34,370 L.tons SW at 32' draft .
Shell plating 320 310.02 | 66.31 H/D = 0.582 |
Upper dk. platlng, beams, ete. 679 3564.87 | ©66.23 L/D = 12 ;
Prom. " " 490 333.66 | 74.87 = 119 2
Sun " " " no | 209 534,62 | 84.48 6%6673 §
Sports" " " " 173 316.11 | 94.46 1 = 0.600 !
| House tops MMM m 61 | 250.5 |102.56 a - 0.978 !
; ch. house, main to Upper dk. - 31 621.0 | 60.5 = 0.587 }
" upper to prom 42 845.53 | 71.93 1o=2 T S e e
" " prom to boat 66 378.6 78.3
" " prom to dk. encl. 58 <8b.x4 | 79.51
" " boat to sun . 7L i 332.44 | 68.78
n " . gun to house top 43 €93.0 {100.g
Misc. bhd. main to upper 158 | 3845.33 | 61.93'
" "  ypper to prom 143 1 BR7 5 70.80:
m . m  prom to boat 36 | 321.7 | 80.5 |
" "  boat to sun 5¢ . 33,3 | 90
n "  sun to house top 21 i 2b2.36 | 98.93;
Partial bhd. & webs over main bhd, 33 | 31z.0 78.4 :
Mach. casings 58 ' 336.0 76.5 |
Pillars & girders 86 | 34Y.3 | Tz.4 ;
Ventilation ducts -1 R0 3kl.R 79.21;
Bulwarks : i 20 i 290,17 | 82.12;
Gun foundations 15 | 330.0 71
. Masts & derrick posts 32 | 3lz 10£.5
Misc. steel (steel dk. houses & | 15 | 360 97.5
Raised dk in ballroom tops) | 12 | 446.5 | 7.5
Struc. in fwd. stack 110 | 213.5 |109
Stair structure |20 | 319.3 | 72.29




STEEL _BEIGHIS - cont.

H-18 - cont.

Passenger Vessel

Ttem Wo.L |L.C.Ge |V.C.G. Ji/ft|We/ft |We/ft% | Dimension *actor F | Wb in boms
— e e 1 tong aft F.B,
STEEL ABOVE - cout. o] E b {coefs ?i E
Fen room <0 366.25 | 102.5
Net steel above main dk. 3043 334.01 75.8
Rivet heads & welds 2/41/2% 81 - -
Tolerance 1-~1/4% 38 - -
Total steel above main dk. 3167 334.01 75.3
Total steel 11,971 | 356.87 | 39.06
WOOD AND OUTFIT: ‘ , ‘
Item ~ Wt.L. tons L.C.G. aft F.P. V.C.G.
13, Ports, doors, ladders, skylights & covers i8e £8l.6 55.9
14. Bitts, chocks, davits, hawse pipes & stanchiong 183 97.1 77.0
15. Airports, fixed lights, & rails . 105 355.1 64.4
16. Rudder 45 664 - 15.2
17. Cement 130 378 7.0
18. Carpenter work 40 358.5 67.1
19. Wood foundations & fenders 15 332.4 § 34.3
| 20. Joiner decks 13 384.2 ! 74.6
‘ 21. Joiner work 1180 , 3628 ’ 61.9
i 22. Decorative jolner work 10 ’ 342.9 73%.8
| 23. Paint £70 373.0 46.0
| 24. Rigging £6.7 <64.0 88.7
241, Canvas work 3.3 | 390.0 90.7 |
- 25. Deck covering 930 X 369.7 53.6 |
26. Heat insulation 130 360.9 48.6
27. Portable furniture I 55 371.9 57.6 |
28. Steward's outfit b %05 373.6 50.4 !
29, Deck & navigating outfit | 13 308.8 63.8 |
30. Lifeboats & rafts 1 347.3 91.8 |
31. Anchors, cables, & hawsers 121 115.1 44.0 |
%2. Refrigeration cargo insulation 149 208.6 24.5
32. Refrigeration stores insulation 147 450.1 £4.8
40. Utility & shop spaces 5 - -
TOTAL WOOD & GUTFIT 4693 382 54.4 |
L et s ot et rnim 4 ot e @ o i




HULL ENGINEERING:

Item

it = S it = e

Sliding watertight doors
Heating system

Bracket fans

Ventilation fans
Ventilation duct
Ventilation heaters .
Punkah louvres

Steering engine

Auxiliary steering gear
Steering gear piping etco

Three windlasses - electric

Capstan
Deck winches
Elevators and dumb waiter.

"Refrigeration mach. and

Refrigeration pipe and
0il and water separator

Drain, ballast fuel oil trans. sys.
Fresh and salt water system

Fire system
Hese and reels

Plumbing fixtures and sewage ejec’.

Hand pump
Tank gages

Lux Rich fire equip. (bottles)

Gensrator

Switcehboard end wiring
Searchlight and fixtures
Inter commurnication

Radie, motion ricture, and sound equip
Gyroescope compass and fathemeter

Laundry mache.

TOTAL HE dry
water

TOTAL wet

T
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in L tomns xLoc Go aft FP VeC oG o ‘,
140.6 g 358 44.3
100 ; 356 50 i

4.5 ; 354 60 ‘
6407 i 352 83 :
100.0 i 349 62
506 ‘ 352 85
22 : 332 56
54 * 643 28
8.5 653 56
12.5 659 28 ;
103.0 100 66+5 |
28.9 414 6l.7 !
75 300 76.5 !
76 .8 390 69.5 !
76 +4 410 1.1
476 372 2845
3 330 21 .8
162 i 343 195 |
291 .3 359 50.5
65.7 365 48.5 !
2.4 325 58
110 359 49
o2 345 50
1.3 362 12
749 401 i 38
71 04 3335 : 37
1784 348 E 53 +6
11 .2 347 i 65
75 «9 336 ; 52
6 o3 302 ? 75
2.7 194 g 97
20 409 ; 20
H
161040 :
40 354 ; 40
1950.0 352 § 48 .8
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H-18
UMMARY .

e e v e i e e < R -
ALtem . ]Wt. in L.tons | L.C.G. aft F.P. V.C.G.
Hull Steel [ i 11,971 3566.9 39.1 !
| Wood & outfit : | 4,695 f 85&.8 54.4 ,
| Total hull | i\ 16,664 555.6 43.4 |
Hull engineering (wgt) ; 1,950 352.0 48.8
Machinery R 2,495 372.0 €19 :
Light ship -~ FF< &1 e LB TELS 21,109 357.5 41.8 .
Fuel oil 4456 301.3 13.3 |
Washing water 230 | ? | 363.9 9.3
Reserve feed ;| 640 i 447.3 5.1i
i Distilled water { 28 \ 447.7 10.9
; Drinking water 370 ! 49<.9 16.5‘
! Culinary water 740 ; 493.7 12.9 |
;i Total F.W. 4280 _ E - -
¢ General cargo 1550 163.2 22.5 |
. Refrig. cargo | 375 £09.8 26.1 |
Automobile cargo ’ 75 «40.5 44.7}
Total cargo 2000 - -
Swimming pool water . 110 | 484 .6 g¢.6{
Passengers, crew & effects 150 411.5 51.7
Baggage 150 541.8 23.7
Mail & specie ' 100 591.4 26.% |
Consumable stores 2000 442.5 26.0 :
Total deadweight 11,476 - -
Total displacement ' 3,585 L. tons full load leaving port %
e e o b o~ e U 348.0 . .32 .5J
1 ton = 2c40f LBP = 660 G* f

833"

F.0. = 37.10 cu ft/ton = 277.53 wal = 8.603 bol/ton B
D = 55' to main deck

F.W. = 36 cu ft/ton = 269.48 gal/ton
S.W. = 35 cu ft/ton = 261.30 gal/ton ;
Draft forward = 30'1 1/8" ' . j
Draft aft = 31'0 1/8" : g
Mean draft = 30'6 5/8" at A = 32,585 L.tons B
~ GM corrected = 5.6 ]

[{ ]

PASSENGLE

Cabin class 543 in 191 rooms - 61 baths and 130 tubs & showers

" Tourist class 418 in 142 rooms - 1l4Z tubs und showers ;
Third class 241 in 74 rooms i
Total pass. 1202
Crew 643

7l



(LBP = 385¢)

STEEL _VCG
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Cargo Passenger

WOOD AND OUTFIT

i e e s

Item

—el

130
14.
159
16,
17.
18-

20.
21.
1 220
i 23 .

24,

241 »

i
3
25,
%260
2
;28.
29,
{30,
31.
32.
38«

© t.inze tons

Fittings - fitters!
Fittings - Carpenters'
Fittings - plumbers!
Rudder

Cement

Carpenter werk

Joiner decks

Joiner werk

Decorations and glazing
Paint

Rigging

Canvas work

Deck cevering-

Heat insulatien

Portable furniture
Steward's outfit

Deck and navigating eutfit
Beats

Anchers, chains, and lines
Refrigeration, carge insulation
Sheet metal work

Rat preefing

Misce. for 2' inc. in beam

- = St A At e ekt

TOTAL WOOD AND OUTFIT

- —

65
50
25
14
70
166

5
150
3
65
13
2
106
35
39
18
8
11
55
219
10
5

10

B s

} merrr o hy

- - - e

S N

~va.

30.2
46 o4
40 .8
17.0
840
3040

636

S52.1

51 .23
26

399
33.0
42.5
385
50.0
59.8
28.7
22 <9
42.0
20.0

236

32.25

vOCoG’O l

B e

738

19~



H-19

_ STEEL BELOW UPE@R DECK
Item

" | Trans. framing in D.B.
Trans. framing outside D.B.
Longitudinal fr. in D.B.
Shell plating & Fpk.

I.8, plating & margin
Lower dk. & mach. flat
Mein dk.

Upper deck

Stem & stern frame

Misc. bhds.

Mechinery casings

“Pillars & girders

Hatch coamings & webs
Engine & boiler foundations
Auxiliary mach. foundations
Ventilation trunks & ducts
Bilge keel

Shaft alley

Stringers in engine room
Cofferdams

Misc. steel

Total internals

Total steel below upper deck
Rivet heads & tolerance

Total steel above upper deck
Rivet heads & tolerance

Total of main scantling items

Main trans. & longl. bhds. OT & WT

First 4 items based on coeff. & all others estimated in detail.

77

Ratio to | "t/ft both
_1W.L, tons ' { L.C.G. {V.C.G. {Cubic no.|  gsides
133.0 2.33 | 0.024 1218
135 16.40 .019 801
68 1.97 .0097 443
495 118.61 071 2988 br.
2077
lck 4.05 0175 100
107 14.80 .0153 1169
150 23.35 0215 1308
180 33.10 .0272 1417
1128
1450 14.40 10.208 9975
<0 1z.&25 0.0049
195 15.50 .0z8
16 £7.40 .0023
10 7.0 .0014
46 21.00 .0066
35 25.50 -
35 7.40 .005
25 17.35 .0036
g 5,60 -
6 P .0008
<4 .40 -
3 10.5 -
8 21.50 .0011
10 16.66 -
44z 16.66 [0.0634
1892 14.93 0.272
738 14.93
1970 14,93 0.282
520 46.00 .
el 46.00% 0778
«dlk <1.66 10.36




H-19

Passeuger Cargo Vessel

STEFL ABOVE UPPLR DECK

Item Wt,L.tcns L.C.G.aft FP V.C.G.
Shell plating & framing £8.5 38.1
Focsl deck plating, beams, etc. 11.5 45.3
Poop deck plating, beams, etc. 18.1 42.6
Bridge deck plating, beams, etc. 74.0 40.6
Prom deck platirg, beams, etc. - ! 5%.4 48.0
Boat deck plating, beams, etc. d 4&.6 '57.0
House tops P 13 55.3 |
Deck houses bridge to prom ; 24,7 44.6
Dk. houses prom to boat i 5.8 5&.1
Deck houses - boat i B.& 6l.4
Deck houses ~ poop o 7.4 6.1 |
House webs - upper to bridge ; <7 5.8 -
House webs - bridge to prom ! LR 44.6 |
House webs - prom tc boat : 1.9 52.8
Bulkheads - interior ; 57.3 41.8
Bulikheads -~ focsl ; <.l 40.3
. Bulkheads - bridge front : 5.9 37.3
Bulkheads - bridge erd 2.7 6.8
Buliheads - pocp frort 4.0 : ;
Mach. casing «3.1 44.6 !
Pillars & girders 16.7 2.8 |
Bulwarks 10.7 25,9 !
Masts, booms, davits & rests 7.0 59.4 |
Misc. ' 6.3 44,0 !
TOTAL STHEL ABGVE | 520.0 6.0 |
.Rivet heads & tolerance «g.0 45.0
54«.0 46.0
HULL ENGINESRING: Ft. in lbs. L.C.G. aft fr.69 V.C.G.
Sliding WI doors 10,0Cu 66 20
Skylight lifting gear 800 83 6%
Bracket fans 3,500 61 48
Punkah louvres 175 61 48
Ventilation ducts - mech. 75,000 61 45
Ventilation fans 5,000 67.5 43
Heating system 30,000 6l 28
Ventilation heaters 6.000 58,5 38
Steering engine - electric-hydraulic| 5,000 234 39,3
Steering engine - telemotor piping 3,500 10 50
0il & water separator (water 9500) 15,000 36 26
Drainage system 70,000 46 5.5
Fresh & salt water system 33,000 50.5 40
Plunmbing drains 42,000 46.5 35
Firemains 13,000 47 35
Rich, Lux, & fire detecting systeus 3,500 4.5 3R
Lux extinguishing system 9,500 42.5 22
Hose & reels 1,x00 47 4z
plumbing fixtures «$,000 46 41
Hand pumps 600 =34 30
Lux, rich bottles 16,500 8% o

30

continued...

i



_ H-19 ¢
HULL ENGINEERING - continued.
et sttt i e e 1 oot e e e = e s s e o
Item Wt. in los. L.C.G. aft £r.69 I V.G, }
Windlass 9,000 -127 [oa7 !
Bapstan 1z, 000 ©39 P4l |
Deck winch motor 15,000 40.5 | 52.5 |
Deck winch 60,000 40.5 i 2.5
Refrigeration machinery & pipe 176,000 53.31 i 17 6 !
Refrigeration machinery 42,000 j 49 : 15 :
Generators & engines 5¢,000 54 o2l
Switchboard, wiring, & battery 85,000 45.5 L 27.5
Searchlights & fixtures 4,500 36.5 i 36
Inter communication system 11,500 7 ! 40
Fathometer, gyroscopc, & direction f. &,000 -3% | 59
Radio 2,000 9 | 58
Pneumercators 1,000 21.6 f 9 i
TOTAL HL 882,75 52.47 | T27.49
400 L.tons |
SUMMARY  Conditlon - Full cargo, leaving g rort, no ballast. ‘ —
OO Wt-é_ﬁbns._ L.C.Gaft FP |  V.C.G.
Steel above 548 46
Steel below , 1970 14.9
: TOTAL HULL STLEL <512 21.7
- Wood & outfit 1144 7203
Margin g7
TOTAL HULL 2743 _
Hull engineering - wet 400 <04.9 27.5
Machinery in ER - wet 455 ©31.6 13.0
Machinery in Blr. Km. - wet S&x 174.5 18.1
LIGHT SHIP 4910 «00.0 5.0
(This light ship weight was ovta.ned from incline test at mesn drd;t of 14'-2.25")
Fuel o 865 150.¢ Sl
Boiler feecd etc. , 180 «15.5 1.9
Culinary water 100 «40.& 14.1
Passengers, crew, & effects 920 138c.0 283.94
Cargo - homogeneous to H = 23'-6" 3458 191.9 19.8
TOTAL DISPLACLMLNT 9070 AT2378¢ 19%.5 1.0

Mean draft = &5' - 7 86"
ICB = 3.8' aft

MT1" = 780 ft-~tons

GM = 1.4Z%!

Details of passengers, crew, & effects =

Stores = 40 tons
Baggage 15 tons
Passengers & effects
Crew & effects = 15 tons

(draft fozwd

90

= 20 tous

= 385"
571"
BLI=6"

O]
LA

ubic number = 697%

as' b"' dralt aft = 23 -11")

[ e = e e e o e

PASSENGRRS & CREW

First class
Tourist class

139 in 65 rooms
24 in 9 rooms

TOTAL PiSS. 163
Crew . 95
TOTAL ON bUAED £56

Design dratt =

Speed = 15.5 knots

R3'1-g"
= 9470 at <3'-6" draft
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STEEL WEIGHTS

H~20

Passenger & Refrig. Fruit Vessel

Item Wt.L L.C.G. |V.C.G.| Wt/ft|Wt/ft|Dimension Factor ¥| Wt in to
e tons aft F.P. § | coeff : F

' STEEL BELOW MAIN SCANTLING ITEMS: !

Trans. fr. in D.B. 141.5g 202.211 2.2 | 1260 |0.606§/100fB+d) = 264 | 0.530

Trans. fr. outside D.B. 186.8d 238.32(16.69! 750 |1.347§/100k2D) = 288 .650

Longl. fr. in D.B. 59.6d 196.5 | 2.11| 280 |1.153| (L/100Kkd) = 46 1.30

Shell plating & F.P.K. 595.77 215.19{15.91 | 3380 | .952{L/100(B+2D) = 537 | 1.105

I.B. and margin - | 136.16 207.21; 3.65| 423 | .655{,/100KB). = 249 .548

Upper dk. beams, plating etc. 202.94 286.48{36.56| 1270 | .870| " oo .815

Main dk. beams, plating etc. 160.5% 240.84 |28.74 | 1176 | .737| " n 645

Lower dk. beams, plating etc. 105.53 245.37 [£1.23 ! 1150 | .495 n on <483

oOrlop dk. beams, plating etc. 89.18 222.97113.621 1150 | .418] o 358

Total 1677.99 T22.7 |16.56 {11559 | .784fL/100(B+2D) = 537 | -

INTERNALS: i

Stem, stern fr. and struts 54.62] 374.73{12.53 :

Trans. WI & OT bhd. & recess 213.84| 208.59 |15.81 Cu.No. | We/t |0,/100KB+2D) |(L/100KnB+2D)

Cofferdams 11.81{170.6525.69 LxBxD= | 11,539 = 538 = 1781

Misc. bhds. 6.25(199.03131.12 8,663

Machinery casings 17.7¢) 218.19131.18 | Coeff. of Mn.}0.1960 | 0.784 3.12 0.943

Pillars & girders 76.49/ 216.97|22.52 | Sc. Items _

_ Hatch coamings . 28.92/181.65]31.67 | Steel below {0.2733 {1.115 4,40 1.83
Engine & boiler found. % 131.04| 248.85{10.82| coeff. : ' )
Aux. mach. found. i 5.0 1238.0 i18 Total steel {0.3723 |{1.520 5.98 1.81
Machinery flats 19.241241.61117.38; coeff.

Ventilation ducts 3.311307.74,27.84
{ Bilge keel 5.58{217.3 | 3.01 ' -
! Total internals 803.8212%4.95/16.95, k = No. of double bottom longitudinals incl. CVK = 3
i Net steel below main dk. 2281.811225.94{16.68} d = Depth of double bottom at center line = 3'-g"
2 Rivet heads & welds 3.63% and 82.731225.94/16.68¢ n = No. decks + inner bottom + shell = 6
§ tolerance and J—
TOTAL STEEL BLLOW MAIN DiCK 256%:0 | 226.94(16.68
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STEEL WEIGHTS - cont.

H-20 cont.

LBP = 415t-0"

B = 60!

34'-9" upper deck
5 .

= 6

25" (scantling)

A = 10,930 total

H/D = 0.719
L/D = 11.95

= 135
(1.9100)5

1 = 0.622
m = 0.979
b = 0.609

mBs KO
no

Item wt.L L.C.G. V.C.G.
tons Aft F.P.
STEEL, ABOVE: .
Irans. fr. 25.04 214.46 | 40.82
Shell plating etc. I 84.55 221.05 41,77
Foc. & bridge dk. plating beams ! 179.48 190.51 i 44.7
Poop dk. plating, beams etc. Po24.78 410.17 46.93
Prom. dk. plating, beams etec. 1 68.14 213.37 ; 51.88
Boat dk. plating, beams etc. 6l.24 | 217.46 60.55
House top beams etc. , 19.4 208.25 68.92
Dk. houses, bridge to prom. 34.08 205.72 47.8
n " on- poop 4.52 410.44 52.76
" n prom to boat 1 R7.97 208.01 56.51
n " boat - 16.8 209,17 64.7
Misc. bhds. 120.43 258.30 45.64
Machinery casings’ 31.69 220 49.4
Pillars & girders 26.05 184.45 51.29
Hetch coamings 11.03 146.34 46.81
Ventilation ducts 11.99 235,95 53.38
Bulwarks 17.34 163.16 56.41
~Gun found. 11.20 R72.04 45.57
Masts, derrick posts & booms 38.20 178.86 71.97
Misc. steel .99 50.14 48.65
Skylights 4.09 <02.99 66.12
Swimming pool 7.16 352.66 40.48
Net steel above main dk. 826.44 «20.16 49.91
Rivet hds. & welds 3.57% & tolerl. 29.56 £20.16 49.91
Total steel above 856.0 220.16 49,91
TOTAL STEEL Fecl.O 224.40 25.51

Steel weights were calculated in detzil from workihg drawlngs.
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H-20
_HO0D AND OUTFIT
WOOD & OUTFIT ABOVE WOOD & OUTFIT BELOW |
Item We.L.tons \LCG aft FP| VCG | Ws.L.tons[LCG aft FP VCG |
12. Ports, doors, ladders, :
skylights & covers 20 ©41.3 50.5 26 207.9 29.4
14. Bitts, chocks, davits, haws% ! ;
pipes & stanchions {65 210.7 i 51.0 2 184.5 | 27.3
15, Airports, fixed lights, & rallsso <15.4 ¢ 49.3 | 0.5 395.0 | 35.0
16. Rudder - - o= i 26 418.3 ' 14.6
17. Vement 1z <73.5. | 40.6 I 68 288.1 | 10.3
18. Carpenter work 115 239.1 | 51.0 | 17 217.8 | 24.4
19. Wood foundations, etc. 5 170.0 | 49.1 . - - -
&0, Joiner decks - - oo - - -
21. Joiner work 147 211.5 ; 50.7 24 168.5 | 31.0
2. Decorative joiner work 2 208.0 | 49.5 | - - -
23. Paint - - .- i 73 190.0 32
'24. Rigging 13 12,9 | 62.1 | = - -
241. Canvas work & 258.1 | 58.3 - - -
£5. Deck covering 150 ©Z20.3 | 43.8 - - -
26. Heat insulation 25 07.0 | 56.6 28 £26.3 29.0
7. Portable furniture 48 Reb.8 P 47,7 i - - -
23. “teward's outfit 30 250.6 | 42.3 ! - - -
29. Deck & navigating outfit 3 143.5 | 51.8 - - -
30. Lifeboats & rafts o1 <47.3 | 81.9 - - -
31l. Anchors, etc. 1 l6l.5 ; 46.1 50.5 2545 28.0
32. hefrigeration cargo insulation - - - % 600 £10.0 22,7
28. Sheet metal work S «21l.5 63.0 - - -
: Ratproofing - - - 2 198 10
TOTAL WOOD & OUTFIT g 728 e 49.0 815 £08.0 £1.6
 BULL ENGINKERING .
L Item Wt.in 1bs.]
Sliding WI doors 15,000
Skylight lifting gear 1,300
Bracket fans £,000
Punkah louvres 1,000
Ventilation ducts - mech. - 51,500
Therito tanxs 5,000
Ventilation fans 9,000
Heating system 45,000
Steering engine 38,000
Steering gear - piping etc. 16,000
0il & water sgeparator 3,000
Drainage system 7a,000
FW & SW system 70,000 -
Fire extinguishing systenm 30,500 Itenm Wt.in 1lbs,
Hose & reels 1,500 [Generators & engines 180,000
Plumbing fixtures 3<,000 |Switchboards & wiring 120,000
Hand pumps 500 [Searchlights & fixtures 15,000
Windlass & capstan - electric 51,000 |{Inter communication system 17,000
2 warping winches - electric 22,000 |Gyro compass, fathometer etc. 5,000
6 boat winches 7,500 |Radio set 4,000
8 deck winches - electric 55,000 |4 Pneumercators 300
2 capstans - electric 12,000
Ref rigeration machinery 60,000 TOTAL HULL ENGINKERING 1,62%,900
‘Refrigeration piping 86,000 725 L.tons
CONT. A

9y



H-20

20-4

SUMMARY

Conditions - leaving port, homogeneous cargo, no ballast
Item "t .L.tong L.C.G. aft F.P. V.C.Go
Hull steel 3,221.0 R<4.4 5.5
Wood & outfif . _1,643.0 214.5 33.8
TOTAL HULL 4,564.Y 2c1.0 2843
Hull engineering 725 226.0 26.5
Machinery in engine room 743 <68.9 13.3
Machinery in boiler room 332 201.1 13.6
Water & oil - refrigeration plant 75 - 286.0 11.1
Shafting & gperes 11 _300.0 _ 9.5
~ . LIGHT SHIP 6,600 223.0~ €.,0%aft 5.7

® WL

Fuel oil 600 47.0f 4.2
‘Fresh water 310 84.0y 11.4
Boiler feed 145 77.1a 2.5
Mail 20 «7.0a 30.5
Passengers & baggage <0 5.0a 44.0
Crew & stores 30 30.0f 24.0
Cargo - 61 cubic ft/ton <,965 0.9f 23.7
- 10,890 4.21a 3.2

Mean draft £4'-0" AT A= [0 890 L.Tons

-LCB = 3.6&!' aft
LCG = 4,81" aft
MII" = 1020 ft-tons
Trim = 7" by stern
G = 1.90!

i n

_ LBP = 415'-0"
B = 60! ‘
D = %4'-9" to upper deck

4 ou

¥
Ay






STEFL WEIGHTS

tons|aft F.P.|

t

185.35
179.5
185.5

186.75 i

178.9
198.1

0k.25

«£9.5

181.49

2.87

19<.9
170.7«

S 175

94.5

P

<05

- 18¢
0 187.3

1895
136.3
94.7

5643

. R06.34

- 195.04
195.64

Tten
STEEL BELOW - MAIN SCANTLING ITEMS:H”L”_;UMW
Trans. fr. in D.B. 118,
Trans. fr. outside D.B. 115
Longl. fr. in U<B. 40’
Longl. outside D.B. E
Shell plating & F.P.K. 230 ,
IB & margin 102
Upper dk. beams, plating etc. 155
Main dk. peams, plating etc. 118"
Lower dk. beams, plating etc. - 87,
Total 11045
INTERNALS: %
Stem, stern frame and struts 37 .
Trans. WI' & OT bhd & recess 145
Cofferdams (horiz) & diaphragms 13
#isc. bhds. 44
Pillars and girders 29
Hatch coamings
Engine % boiler found. 50
Aux. mach. found. <7
Ventil. ducts %
Bilge keel 4
Misc. steel 5
Fender 1z
Stringers 9 .
False floor #1 hold 2
Total internals 409
Net steel velow upper dk. 11454
Rivet heads & welds & toler. 3.16% . 46
TOTAL STERL BELOW UPPLR DK.- 1500

H-21

PaSsenger Cargo

—_ — e - S
Wt L;L c.G. rv c. G. Wt/ft Wt/ft wt/el Wt/ft Dimension Factor F 3BL;£L____
i " net . F

=

W
.

|

RTINS IS ]

H o

N
[d LRI el (ol S ol s NE e N @]
.

o o

.,.-I

|
ilo.
l
l

©

i
| 2,44
|

w

L

1 195.64 %13.95;

] coeff [}

| 1147, 0.64 21.72

29.43 {/100(B+d) =218

b e e h.,.

Tons

L 0.551
. 538, 1.3110.76 :10.69(L/100K2D) = 208 . 553
| 269 .92 5.10 .16.04' 100kd) = 36 1111
i N ; | !
| keed, .91 20.98  xl. sscu/lOGKB+zn) =413 | 795 |
o101z’ .62 19.15 25.4 ({L/100(B) = 208.22 | 495 |
, 1131, .84 «0.15 &1.05! " Lo.TBR
i 11e7: .64 19.95 18.95. " " t.573 |
| -1le7: .37 19,95  21.20 " | .36
. 8575, 748 /100KB*2D) 2.52 j
! i
P e - e e e~ ettt e e —.é
! xCu No. ~Wt./ft @/100)(3+2D)E/100(n8+2D) i
! LxBxD-'8575 i =4%8 i '=1240 f
; RV S S
- Coeff. of Mn. 0.1778'0.746; 2.52 | 0-B45"
! Sc. Items ; '

Steel below | .255¢§l.075i 3.61 C 1.2l

. coeff. | i : ;
! Total steel | .35071.473; 4.96 | 1.66
t coeff. | i | i
;" ¢ s e e e 1 ; (Y S ‘: —d
; |
E k = No. of double bottom longitudinals incl. CVK = 3 :
i d = Depth of double bottom at center line = 3'-3" i
. n = No. decks + inner bottom + shell = 5 i

I
1
i

|
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STEEL WEIGHTS - cont.

'H¥21 - cont.

V.C.G.

Item Wt.L| L.C.G.

§ tonglaft F.P.

{  STEEL ABOVE: . - . .

! Trans. fr. { 18 {1653.6 34 .42
Shell plating { 70 [177.8 i 33.6 |
Prom dk. pl. beams, etc. 144 1135.9 38.03
Saloon pl. beams, etc. 91 213.9 46.86
Boat pl beams, etc. 30 1192.3 55.01
Dk. houses 6l {219.6 | 46.76
Misc. bhds. - 35 1174.4 39.87
Mach. casings © 3% 1184.8 44
.Pillars and girders 32 |204.8 41.08
Verntil. ducts 12 |248.: 45.88
Bulwarks, curtein plts, & stanch. 5 |161l.6 45
Masts & derrick posts 6 174.6 8l.1
Misc. steel 10 |194.4 42.:7
Net steel above 547 1194.4 deoc7
Rivet heads & welds & toler. 2.38% 13

Total steel above 560 [194.75 | 4x.356

[ Total steel 2060 [195.4 «1.65

(T/100)°

LBP = 265!

56.57

28'-6" (upper deck)
33 d = gBrgu

b

20!

5886 long tons SW
= 0.702

= 1208

=121

b mow
égﬁ Bonon

1 = 0.887
m = 9.952
b = 0.529




H-R1l

STEEL WEIGHTS AS WEIGHED

2-3

Comparison of Steel %eights as Ualculated and és Weighed

i _ _VWeight in Long Tons
Item -Calculated Weighed |
Transverse framing in D.B. : 118 © 1R0.93
Pransverse framing cutside D.B. below & above 133 i 143.23 :
Longitudinal framing in D.B. 40 ; 37.47
Shell plating below & above 400 ; 396.15 i
Double bottom pleting 102 . 10z2.83 :
Lower decx plating _ 67 ¢~ 70.49 :
Main deck plating 1 118 0 113.24
Upper deck plating f 155 - 148.48
DNILENALS |
Stem, sternpost, struts, sterntubes ; 37 : 47.11
Maih bhds - water tight and oil tight i 145 ! 150.51
Misc. bhds. below ' : 44 : 21.40
Engine & boiler casings - below & above { 51 ) 45,53
Engine & boiler foundations : 50 ; 31.73
Auxiliary foundations ; 27 ; 29.14 ;
Stanchions & girders i 39 : 39.29
Vent trunke & ducts | 3 : 3.94
Cargo hatch coamings & webs i 1 .89 |
Bilge keel ! 4 3.98 |
Misc. steel i 5 5 - ;
Fender : 1z ; 10.66 |
. Cofferdam over fuel cil tanks i 13 : 10.13 |
Stringers } 9 5.51 i
False floor in No. 1 hold P4 ; 2.07 ‘
Promenade deck plating 144 P 141.39
Saloon deck plating 91 : 91.54 |
Boat deck plating 30 : 34.59 i
Deck stanchions & supports 5 ; 13.82 |
Misc. bhds. 35 . 35.8L
Deck houses 6l ; 59.06
Pillars & girders 32 [ 35.87 |
Vent trunks & ducts 12 : 11.84 i
Masts 6 [ 571 |
|
1991 1963.79 ;

*V[ 3

Total steel incl. hivet hds. <050 (3%)| 2050 (5%) ?



H-21 -~ cont.

W Pagsenger Cargo
| Item.. . . - s B S
_WO'UD'E om EBOVE. : . Wt- LO tons 1 L.UOGQ &ft F Pl .?{t VoC.Go ]
18, Fittings by fitters . 12 ; :
14. Pitbinge by ship carp. . 50’ ; }g; | 40.25
15, Fittings by plumbers 5 25 ! ig,'s i 50.75 g
{ 17. Cement . i g 9. i 39.5
i 18, “arpenter work . Ty 65 ; 169 [ 80.5
19. figod fenders etc. . 2 : <1z, : 48.75
20, Joiner decks ' 3 80 ; ig%‘ ' } 49
21-22. Joiner work. {210 . 196.5>' f 51 i
24. Rigging | . g » +5 [ 44.25
241- Canvass work 1 : : f,g- g 63.26
. Linings & dk. coverings . : 130 : i;g 5 i 55.25
£6. Heat insulation {10 i : "09" i 36.8
| 27, Portable furniture TS : 3 - | 425
| 28, Stewards' outfit . P18 i % | 40.25
! 29..Deck & navig. outfit. ! 5 o 187 ! 41.5
‘30, Lifeboats & rafts. L 50 o 182.5 . T2.25
51. #nchorg, cables, & hawsers ; 1z » 198 5 8.5
38.. Sheet metal work ; 5 x 8l P 4RSS
TOTAL W & O ABOVE . 7 88 . _57.75 |
WOOD & OUTFIT BELOW: S ?- 196.25. & 44.4
13, Fittings by fitters 25 . |
14, Fittings by ship carp. '1 P 161 . el.75
15. Fittings by plumbers { ¢ i 136 L1775
16. Budder © 15 256 . [ 26
17, Cement * 80 ?gé S
18, .Carpenter work {50 : 203-5 o 8.5
19, Wood fenders etc. : Q j ilg.s‘ g 12.28
21, Joiner work SR B - : og . 20.25
25+ Linings & dk. coverings ! 90 n o4 : R5.75
26. .Heat insulstion i 10 i - i81 i 0.5 :
27. Portable furniture | 15 : 284 ; 23.5
28. Steward's outfit | 00 : op . el.5
29. Deck & navig. outfit. : % S dgg : isﬁg :
1..Anchors, cables, & hawsers ! - L #6. ;
TOTAL W & O BELOW “‘g’?ﬁ““ ! ——l-g%——s—g : ; —leed
~ TOTAL W & O ABOVE ‘ 711 ?‘ 106, 2 P 17.08 .
23. Painting 50 5-3_85 L4
TOTAL 1158 TR | ww
4 i .
. Sey 1140 e 197 | s4.5 |




H-21 - cont.

HULL ENGINEERING

.o P Y

iy

B st et e et s Ccter wrwns e e . B T s AT s i e it e e e e T .
[ Ztem I, inlbs.  |L.C.G. aft fr. 68 | V.C.G.
| Watertight doors 26,500 83.7 ' 18.01
| Skylight 1lifting gear 1,000 82 i 45 ;
- Bpa okt Fans . 5,000 60 P42
Ventilation ducts 38,500 95 i 38
Ventilation fans 17,000 116 i 49
Heating system 5,000 68 36 !
Steering engine , ' 19,000 2255 25 :
Steering gear incl. crosshead etc 9,000 186 34,7 i
Drain system | 50,000 54 4 :
Fresh & salt water systems | 30,000 48.5 37
Firemains {10,000 50 ] 33 :
Hose & reels | T1,500 78 Poser |
Plumbing fixtures ;30,000 64 3 %9 5
Hand pumps | 400 155 {215
Lux Rich system - outside - 10,500 124 ; 7.2
Windlass 17,000 ~110 L 44,5
Capstan aft 19,140 21 i 7
Boat winch 2,400 52.8 : 55.5
Elevators 46,500 -4,0 : «0
Refrigeration machinery 31,000 116.7 ; 7.82
Refrigeration pipe 5,400 110 [ . T
Gensrators & engines 7,000 29 i 15.2
Switchboard, wiring, & battery 50,000 60 ! 38
| Searchlights & fixtures ¢ 6,000 60 I B3
i Inter communication & fire alarms 15,000 60 | 40
Radio & direction finder 2,000 11z I 58
Pheumeracators 900 60 § 8 ]
‘Lux Rich system ~ inside 6,500 25 i 19.5 |
10 KW main generators 1,710 102.2 P 14
Emergency generator - 10 KW 1,375 98 P56
Plumbing drains 40,000 64 1 __39
Total 546,385 74.66 I 28.13
L. i
Say 245 tone 74.66 J 28.13



H-gl - conti
ltem e vt e S 2 D22 BODS
K  room: ‘
Main turbine & reduction gears i 181
Main condenser ‘ 39
Shafts and bearings : 95
Propeller & spares i <
Pumps i 45
Piping etc. 3 71
- Floors, gratings, etc. i <0 .
Water in engine room machinery 2 H
' Misc. 20 §
‘Engine room total Wet 525 !
Boiler room: :
Main boilers (wet) 315 :
Stack upteakes, etec. 34 {
011l fuel plant 10
Floors, gratzngs, etc; 1 ,
Mise. : : A 1 - 20
Total boiler room Wet ! 401
Machinery total ; 926
Equipped vessel (wet) 4371 . gl
Deadweight <364
A= 6735

hy
-~
i

at 20'<1,63" max. draft
)

SUMMARY . - Conditions full passenger list, full homogeneous cargo, tarxs full except
one FW and oneFO tank empty and settling tanks one-helf full

o

[

Mean draft 204-1.63" at A = 6735

LCB = 1.5' a LCG = 1.78! £

187.%

B e T SR

Trim = 31.6" by head

vt aay

Them wb}Wt L. tons i L.C.G, aft F.P. V.C.G.
Hull steel below ; 15060 ' 155.64 13.93%
Hull steel above o __960 g _194.75 42,35
Totel hull steel | 2060 | 195.40 | 2165
Wood & outfit i 1140 J 186.94 - 34.45
Total hull I 73200 195.88 26.24
Hull Engineering i <45 i 210.94 28.13
Machinery o ] P26 i 199.21 | _1s.47
Light ship 1 4371 : 197.43 ¢ z3.64
i {
Light ship from incline test é 4371 197.40 { R4.12
Fuel oil 3 650 ; 148.33 ; 5.87
F.W. - reserve feed etc. P 476 ' 251.79 5.78
Drinking water { 48 i 281l.1z 9.11
74¢ - pass. & baggage. { 70 ! 183.0 42.0
111 crew ] 10 i 200.0 , 27.0
Stores } <5 ! 256,51 { 25.10
Cargo-at 83 cu. ft./ton i 1016 y 118.90 18.08
S.W. ballast in AP tank ! 70 i 360.35 18.0
: Total displacementlg 6755 j . 87.8& 20.18

e D A e e i e

SN
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APPENDIX B

WEIGHT AND CENTER DATA, VESSELS I, II, AND III
(Vessels not used in study)

95



F-I ,
WEIGHTS AND CENTERS FOR 126' TOWBOAT

KNOWN AUXILIARY WEIGHTS

Item Arm
' Wte in 1bse (From Fr. 0)
TANKS
Fresh water - inner bott. fr. 15-20 23,370 35.00
" Diesel oil - wing tanks (2) : 238,400 47.51
Fresh water - drinking ' 11,660 31 .00

MAIN ENGINE AND SHAFTING

Main engines 75,840 60029

Reduction gears 23,600 69.71
Propellers and caps ‘ 7,200 112.08
Intermed. shafts 3,450 77+65
Propeller shafts 7,920 99 .84
Stern tube stuffing boxes ‘ 620 98455
Couplings 1,140 86 00
Strut bearing 860 109.25
Bhd « stuffing boxes 1,150 7800
Steady bearings ' 3,000 83 .08

RUDDER ASSEMBLIES

"Ahead rudders 22,520 118.96
Ahead rudder posts 1,260 117.08
d " bearings 50 117.08

" " tillers : 5186 118.75

" “ upper B. housings 372 117.08

- Flanking rudders 14,038 104.41
" “ .  bearings 226 103.16

" " tillers ) 516 101.16

b " upper B. housings 372 103.16

" " posts 1,834 103.16

STEERING RAMS

Ahead rams 1,500 120.15
" " Crossh'ds 475 120.15

d bt links 360 120.57
Flanking rams 1,500 100,10
" ® crossh'ds 475 100.10

" “ 1links 360 . 99.68

MISC. ITEMS
Starting air tanks (4) o 8,200 13.80
Main engine silencers (2) ‘ 3,000 62 .84
Stern rope windlass 7,730 109.58
Galley stove and tank 450 84 .22
Refrigeration compt. 11,500 97.00
60 K.W. Diegel generator ' 7,000 37.00
482,564 1lbs. 60.04 £t

w



H-T
KNOWN AUXILIARY WEIGHTS ~ Contd.

Item ’ , o Wte in 1bs.

STEFL WEIGHT

Main hull ' 361,600

Deck house . 88,400
Totel steel weight : : . ' 450,000

SUMMARY

Known auxiliary weights ’ 482,564

Steel weight 450,000

Unknown euxiliary weights 153,874

TOTAL | 1,086,438

LEP = 126'-0"
Bpg = 25'-07

Dg = 1072 3/4"

H= 7'-6"

Arm
(From Fr. 0)

5769
48.87

55,96

60.04

55496
46 .83

56 «48
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B : x'éea""

11

Wt. L. tons g L C 0. aft FP f
Bottom pm;ing - 2 sides 26.6 § 47.7
i Transom 5 ) 97.0
i Headlog 1.14 ; 6]
| Trans. bhd. #10 .62 20.0
!  Trans. bhd. #30 1.88 60.0
{ 6 wing bhds. .94 41.4
f 2 trusses aft 1.15 78.0
! Stem .24 10.0
i 2 trusses fwd .42 i 8.0
. Trans. framing midbody 8.23 ' 40.0
| Freming fwd 4.19 : 10.8
{  Trans. framing eft 4.52 ‘ 74.7
{ N.T. bhd. #40 .63 ; 80.0
g Fenders 1.66 61.0
Main dk. & bulwark 9,25 53.8
Main dk. house, bhd. 30-Z6, d«. hse. bnd #30 3.73 46,2
| Towing knees ~ 1.8 0
! Engine girder 5.71 40.0
i  Engine room floor .16 38.0
! Upper deck 6.14 45,5
i Stack 1.24 50.0
i Upper deck house & OH 2.38 7.8
;  Pilot house & OH .73 26.0
' Rudders (3) 1.83 : 84.0
! Deck castings fwd 1.01 : 9.2
. Deck castings § .28 25,0
. Deck castings aft .87 75,6
! Cepstan 1.88 : 26.0
i Mein engine 35.6 : 4.7
! Shafting 1.72 ; 69.2
{  Propeller .97 ; 82.6
{  Strut & bearing .87 ; 80.8
i Steering gear «63 : 74.0
; Piping 35 § 70.2
! Aux. generator 1.64 : 32.0
; Alr tanks ;
; Hot water boiler i
: Batteries Whs. not availsble ;
i Bilge pump !
:  Swbd. bd. & wiring i
i Sen. water pressure set

Block coeff (MLD) = 0. 662
LB = 42.74' aft of FP
MLD, length = 961-0n
Beam MLD = 25'-0"

Hpy = €'<6"

Dieplacenent = doa L tvns W

Main dk. house - 508=6" X 16'=6"
Pilot house = 13'<Q" X 13'=Q"
sain dk. above BL3

3'-8" MLD at L alt

let=c=1/2" MLD at @ FWD

S
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Item

STRUCTURAL MATERIAL:

B~III

‘'Dissel Trawler

Le«CoGe

Wt . Letons aft P VeCoGo'

. Transe rraming 21 44 69 .65 6 .01

- Longlo ™ 2.01 63.52 8469
Deck Beams 8.08 59.86 1533

" Deck Plating 19 .55 60.29 15.18
Trans  Bulkheads 8.55 62049 8.60
LOngJ. . " 2:27 8726 7066
bhell Plating - Main Hull 49.10 - 6714 7062

- Forecastle 1.75 639 21.10
Found » for Prope. Machy. 6467 88 «66 4.70
Deck Houses - above Main Deck 18.57 97.58 22.58
» " -~ below " w 047 107,05 12.30
Hatches 1.07 42 +50 15.30
Ports and Doors 49 89.98 20.80
Bilge Keels 1.07 70,33 3041
Trunks for Air and Access 27 27.82 5.08
Pipe Casings o3l 57«22 6«61
FWNe. Tanks «98 132.20 14.17
Found. for Hull Machy ° 95 69 .26 14.77
Insulation Plating 10.30 49.28 8.+34
Masts and Spars 46 119.85 3320
Bulwarks ) 739 72 426 17.90
Companionways, Skylights, and Domes 71 55465 2327
Moulding and Fenders 2.41 6734 12.07
Misco 1978 79 .89 725
Stanchions and Girders - Supporting Decks 1.16 62.99 14.02
" " " in Fish Hold T 263 48.72 823
" " " - Supporting Local Wts. 22 3733 7.97
Liners 219 £4 .20 744
Rivet Heamds and Welding 2.16 69,17 .11.16
Forgings and Castings 6.18 106.14 4.60
Total Steel Structure 181.19 70.43 10.94
PAINT AND CEMENT: A .
Cement, Sand, Coke, Asphalt, Bitumastic 19.34 5993 © 5445
Paint and Varnish ' 2.07 . 64.05 10.90
Total Paint and Cement 21 41 52.21 5.98

CARPENTER WORK:
Decking 7425 6155 15.14
Ceiling 617 46496 9.57
Hatches 20 48432 15.78
Masts and Booms 1.10 5167 41 .60
PECking 72 51 «19 14.69
Misce 050 128.05 27.16

Total Carpenter Work - 15.94 54047 15.20



H-ITI

Item

JOINER WORK:

Flooring

Lining and Bulkheads
Lining for Refrig. Comptse
Windows and Doors

Fixed Furniture

Stalrways and Ladders
Rails and Awnings

Hardware

Total Joiner Work

HULL FITTINGS: _
General Forgings, snd Castings
Side Lights, and Airports
Fittings for Ports and Doors
Rails and Awnings

Rigging and Cargo Gear
Davits

Hawse and Chein Pipes
Fittings for Hatches
Ladders .

Nise¢ .

Total Hull Fittings

PERMANENT BALLAST:
Fish Hold

Shaft Alley
¥ngine Room

Total Ballast

EQUIPMENT :

Anchor and Warping Gear
Boats and Rafts

Life Saving Equipment
Fire and Wrecking Equip.

Total Equipment

OUTFIT 2

Galley Outfit

Crockery, Glass, Silverware, etc.
Bedding and Linen

Loose Furniture

Navigating Outfit

Interior Communication

Canvas and Bunting

Wireless Outfit

Outfit of Special Character

Total Outfit (Incomplete)

1o,

LeCoGe
Wto Letons aft FP  V.CoGo
4,16 8733 1242
3642 87.70 18.84
533 5888 11.08
1.34 88.15 19.39
1.06 ‘85076 14.19
034 109 .36 16.74
«06 81 .25 " 26 .60
.09 78015 14.20
15.80 78416 14.21
2444 42 .78 17.07
45 89 .65 23.00
23 89 .95 20.80
47 68 .39 22 .86
10.07 64 .66 21 .15
222 11720 24 .55
19 4445 24 .80
14 38 .00 15.82 -
<19 39 .80 13.14
38 52.50 15.83
16.78 68.04 20.89
12.60 6025 l1.12
9.50 11335 1.67
___]_._2_-_1_3?_ 79 «50 240
34 043 81 «80 1.73
«80 4fwiffa95 2550
1.10 128405 25470
26 36612 19.37
04 6597 16.18
220 6899 24 .55
63 111.10 1750
ol8 115.25 17.50
«36 88 65 16.00
02 10235 25,.70
62 68,38 26 «20
not calce.
«06 5053 21.80
not calc.
13.14 ' 67019 19 .49

Tvepes o
'

si.{.- ‘-Z;
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Item

SUMMARY :

Structural Steel

Paint and Cement

Carpenter Work

Joiner Work

Hull Fittings

Hull Engineering - Wet
Equipment =

Outfit

Propelling Machinery - Wet
Permanent Ballast :

Vessel Light - (inclining exp.)

Hﬁéan sSW =

TRIM LVR = 6.40'; TRIM = 71" aft; T/in = 5.66;

9! - 9"; ICB = - 1.02';

MI I = 5707; KM = 12.35'; GM = + 1.21°

Fuel 0il - (. deep tks 95%0 4590 gal
" ®  pPands " 7850 gal
Lube 01l 300 gal
Fresh Water § 31-34 full 722 gal
m w» z3J0PandS ™ 1820 gal
* “ IAZPands " 662 gal
Ise in Fish Hold 100,000 1b
Galley Stores :
Galley Coal
Crew's Coal
Crew and Effects 34 x 180 1b

Vessel Ready for Sea

Hpeen Sw ™ 11' = 2 1/4"; LCB = - 1.04;
TRIM LVR = 3:35'; TRIM 39" aft; T/in = 6.08;

MP 1" = 45.0; KM = 12.37'; GM = + 1.84';
Gﬂborro for free surf (Fo.) = * 180'

Light Ship (inclining exp)

Fuel Oil - G deep tks 50 % 2418 gal
" % Pand s nw 4137 gal
Lube 0il 250 gal
Fresh Water 3-10 P and S ™ * 910 gal

Iced fish in hold - eargo 7450 cu ft; 50 lb/cu £t

Galley Stores
Galley Coal

% e
N

Wt. Lotons

181.19
21 .41
15.94
15.80
16.78

?
220
?

?
34 043

416 +65

14,83
25438
1.03
2.68
6476
2«46
44 .64
1.00
«40
010
273

518466

416 +65
779
13033
<86
3438
149.00
50
20

LDc.GO

aft P V.C:Go

70,43 10.94
52.21 5498
54447 15020
78416 14.21
68404 2089,
6899 24455
81,80  1.73.
74467 11.12
6942 7477
69042 850
91.45 17.30
9,55 8452
11522 7.53
132.20 14.17
38.25 680
110.25 1950
108.95 18480
29.25  9.80
60.25 14.50
7L+64 10.53
74.67 1112
69 442 4.14
69042 5437
91,45  17.00
114.23 6450
48.85 7.89
110025  19.50
108.95  18.80

{u



. H-III
S , - . LoCdGo
Item - ‘ Wt. Lotons af_t FpP V. CGo
C‘rew's Coal ’ 0D ) 29 .25 9.80
Crew and Effects 34 x 180 1b - 2.7% 60,25 14450
Vessel Loaded ' : 594 +49 68023 10410
Hoopn gy = 12' - 2 1/2"; 1CB = - 1.11';
TRIM LVR = 0.13'; TRIM = 1 1/2" fwd; T/in = 6.33;
MT 1" = 49.4; KM = 12.54'; GM = +2.44';
GMCorr- for free surface in FW and FO = + 2.40!
VESSEL CHARACTERISTICS:
Single Screw Diesel Trawler classed to ABS
Built in 1937 Deadwt = 138 L.tons at 11t - 2%
LOA = 147 - G% 1 = 0800
LBP = 134' - 6% , b = 0.509
Bygq = 25° - O° m = 0.847
: ' Wetted Surface 4005 sgq. 4. mld form
Dpya ™ 137 - 6" a 415 sq. ft. appendages
: Crew = 34

H.,, =11' - 2"

- mld

Displ SW = 555 L.tons:.
L/B = 5.38; L/D = 9.96
fubic no. = 453.9

Engine - 1 Fairbanks Morse 7 ¢yl 300 rpm 735 BHP
Design Sea Speed - 11 1/2 knots at 555 L.tons displ. 610 SHP 260 rpm
Trial Speed - 12 knots at 460 L.tons displ 575 SHP 258 rpm
*  max 12.48 knots at 460 L.tons 723 SHP 272 rmm
Propeller 6! - 9" diam; 5' - 3™ pitch; Deve. Area = 17.90 sq. ft; Proj. Area = 1610
Sq.ft

-«
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