






































































































































































































































































































































































































































































































































































































































































































































Top: Savvn frames with plywood gussets for 
rhe flard-chme Suthefl8nd Runabour (see p. 
110). Middl.: View of mterior framing ot 
Madrigal Fioors. frames. plank laps. slleer 
clarnp, stern. and plank keef are all plainly 
vislbie (see p i 101. Bottom; The authors 
canoe-scern laps:rake s/OOo deSIgn Madngal 
gleaming as she leaves her bUilder, North 
River Boarworks, an iaunchmg day (see 
p . 1021 
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Lelt: Lapstrake huJ/s are planke.-: 
up first over molds. Then (he 
frames are sream bent into the 
hull (see p. 111). ICOur1eSV No II" 

River Boatworks) MiddlB: Mulrlple 
btfge srrmgers on a 54-foot (16. ~ 

m) carvel-plank motor cruiser. T."~ 

massIVe outboard engine bed is 
cfearfy shown. Note the scarf JOI.": 
in the upper stringer. A butt b/oc.\ 
with drainage gaps on both SIdes 
is llist below. The frames are 
sream-bent double Although this 
b08rllad decay In other 8reas, 
there was none in the laying 
surfaces between the double 
frames (see pp. 119 and 143J. 
Bottom: Afr cabm of the carve/­
plank 54-foot (16.4 m ) mowr 
cruiser. The rransom IS planked-up 
mahogany, not ply. This boat was 
not diagonally strapped, but the 
upper diagonal stringers add some 
CarStonal sriffness (see p (30). 
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Abov.: Notchmg a double 
lodgmg knee for a half·deck 
beam (see p. 752) rCO.Jr· 

lesy KOtlcnMar & W 'lIner l 

Right: Proper bulkheadlrlfl9 
;,arnes well tabbed m olace 
to a sheathed wood·epoxv 
smp·pfank huff (see p. 155). 
(Cour:esy Alan Sahscl":! 
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Top: The author's 6CHoot (t8.2 m/ ClaS5 180C 
racer Holger Danske. Wood-epoxy stri(rplank 
construction sheathed wah bi-axial S-glass allowed 
an extremely light bur tough hull. OIL ratio is Jusr 
40 (see p. 156). (Courtesy Onne van der Wal) 
Middl.: A beaurtfuffy fimshsd Geff-designed 28.foot 
(8.5 m) rape-seam plywood Offshore Skiff built by 
Hill's Marine (see p. 166). !Courtesy Hill's Mannel 
Bottom: Diagonal-veneer cold-molded V-bottom 
powerboat hull. The closely spaced longirudmaf 
stringers and chine log are clearly vIsible. Note the 
treatmem of the bottom seringers on the V-bortom 
Isee p. '71) {Courtesy Alan Sallsch, 
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Top: Photograph of the first 
all-aluminum boat. a leeboard 
sprirsall sloop built m 1890 (see 
p. 182J. Middl.: Photograph of 
Mignon. the first afummllm 
powerboat fa naphtha launch! 
(see p. 182). ICo'Jl1esy Kaiser 
Aluminum) Bottom: Imagine. 
built by Kanter Yachts. This 
Gerr-designed 57-foot (17.3 ml 
aluminum voyaging moror 
cruiser has a range of more :nan 
3.500 nautical miles and a TOP 

speed of 12 knots at light load 
(see p. 187). (Courtesy Kanter 
Yachts) 
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Abo vct: Mam saioon Cll11 \oyne (s ee.c 
7871, Inset: A.f; coci.;p;: c f Irr,lg ' Ie j~~ee 

p. 187!. Left: lvIag:c: lv'O::)'llen(s ~Oi ;.'lo'. 

biige huH c7nd ."udder skegs "::1'.idded. " 
falfed. ana' nearly ready for paint Afl 
examoi€ of ,i"le carnp/ex com,Ootind­
curve snapes t.~a 1 ca.0 be readdy 
form ed :n alumlr'ium. The base of 
Imagine '$ radar rnasi Si~S!l) the back· 
ground (see p . .188). Below: Deep 1,veb 
frame at mas! (see p . 2431. (C:J'J't€-sy 
Tcope' Herr'l(l r sor , B:JB·_b ... Jl d .ng) 



A P P E N D IX 2 . P I P E S I Z E S . 
AN D P R 0 P E RTI E S TA B LE 

WeisJ14 
Nomi ... w.n .... Ii_ Cros.s-SCClional In,.;,.Jc CfO'\,. Mtwncnl Sccuon Rodi ... ol 
pipe Iize. Schedule 00. 10. Ihickncso. rOOl. lb. ...11 ..... lauonal area. or incnll. modulu •. BY"'-. 

.n M. i. .n .n plain endst . n' In: .. - .n' .n ---_. -----.-
v. 401 0.405 0.269 0.068 0.085 0.0720 00568 00011 0005) 0.12U 

IIOt 0.405 0.21S 009S 0.109 O.(192~ OO)(l~ 0001l 0.0060 0.1146 
y. 401 0.5040 0.)601 0.088 0.147 0.12~ 01041 0.0033 OOIZ) O.162M 

IIOt 0.5040 0.J02 0.119 0.1" O.lS74 011716 0.0038 0.01)9 0.ISoI1 
lot. 40. 0.675 0.49) 0.091 0.196 0.1670 0.1909 o.olln 0.0216 0.2090 

IIOt O.6H 0.42] 0.126 0.256 0.2m o 140S 0.0086 0.0255 01991 
Yo 401 0.840 0.622 0.109 0.294 0.2~) 0.)0)9 0.11171 1l.1M07 0.2613 

sot 0.840 0.546 0.147 0.)76 0.)200 02).11 0.0201 0.0,118 0.2S0~ 

v.. 10 1.050 0.8St 0.08) 0.297 0.2521 1I.61J8 0.0297 00~66 0.).1)2 
401 I.O~ 0.824 o.m 0.)91 0.))26 0.5))) 0.0)70 0.0705 0.)))7 
80t I.O~ 0.742 O. I Sol 0.510 0.4))5 04)24 0.00148 O.OS53 0,3214 

5 1.315 1.185 0.065 0.300 0.255) 1.10] 0.0500 011160 0.4425 
10 1.315 1.097 0.109 0.486 0.41)0 O.94n 0.OH7 0.1151 0.4)82 
401 1.31S 1.049 0.1ll 0.581 0.49)9 0.864~ 0.OS7) 0.1328 0.4205 
sot I.)IS 0.957 0.179 0.751 0.6)88 0.719) 0.1056 0.1601> 0.4066 

IV. 5 1.660 1.530 0.065 0.J8l 0.)257 1819 0.1037 O.IZ5O O.~ 

10 1.660 1.442 0.109 0.625 0.5)11 16)) 0.1605 o 19).1 0.SoI97 
401 1.660 1.380 0.140 0.786 0.6685 1496 01947 O.Z346 0.5397 
80t 1.660 1.278 0.191 1.0)7 0.8815 1283 0.2418 112911 11.5238 

IV. 5 1.900 1.770 0.065 0.441 0.)747 2 .• "'1 0.1579 01662 0.6492 
10 1.900 1.682 0.109 0.721 D.61)) 2,222 0.2468 o 259M 06).44 

u 4Ut 1.900 1.610 0.14S 0.940 0.7995 2.0)6 0.3099 0.3262 0.6226 .5 
.,; 80§ 1.900 1.500 0.200 1.256 1.068 1.761 U.WI2 04118 0.6052 
CI) 2 5 2.)75 2.245 0.065 o.s5S 0.4711 ).958 0.)149 0.2652 0.8170 
C r 10 2.)75 2.ln 0.109 0.913 0.77611 ).654 0.4992 0.4204 0.8021 

401 2.)75 2.067 O.ISoI 1.264 1.074 .\,356 0.6657 ItW16 0.1871 
u 80§ 2.)7S 1.939 0.218 1.7)7 1.477 2953 0.8679 07)09 0.766S 

::[ 2'J\ 5 2.875 2.709 0.08) 0.856 0.7280 ~764 0.7100 0.49)9 0.9876 
10 2.875 2.6)5 0.120 I.nI 1.0)9 S.453 0987) 06868 0.9750 

~ 40t 2.875 2.469 0.20) 2.004 1.704 41118 IHO 1.064 0.9474 

j sot l.875 2.323 0.276 2.650 2.254 4.238 1.924 1.339 0.9241 
) 5 ).soo ).J34 0.08) 1.048 0.8910 K.7)0 1.)01 0.74)5 1.208 

c; 10 ).soo ).260 0.120 1.498 1.274 8.346 1822 1.041 1.196 
~ 40t ).soo ).068 0.216 2.621 2228 7,)93 lOI7 1.724 1.164 

~ 80t ).500 2.900 0.300 ).SoI7 J.016 6 ('oS 3894 2 22~ 1.1)6 
)'J\ 5 4.000 3.834 0.08) 1.201 1.021 1155 1960 0.9799 1.)85 

Q 10 4.000 ).760 0.120 1.720 1.46) J I 10 2.75S 1.378 1.372 
",' 40t 4.000 ).548 0.226 3.151 2.680 91S7 4.788 n94 UJ7 
i SOl 4.000 ).364 0.)18 4.326 3.678 8.888 6.281 1140 1.307 

~ 4 5 4.500 4.)34 0.083 1.354 1.1$2 14.75 2.810 1249 1.562 
.;; 10 4.soo 4.260 0.120 1.942 1.651 14.25 396) 1.761 1.549 

~ 40t 4.500 4.026 0.2)7 ).733 ).174 12.7) 7.H2 ).214 1.510 
80t 4.soo 3.826 0.3)7 5.18) 4.407 II !ill 9.611 4272 1.477 

I S 40t 5.56) 5.047 0.258 5.057 4.300 20.01 15 16 S.451 1.878 
sot S.563 4.81) 0.)75 7.188 6.112 1819 20.67 74)2 1.839 

6 40t 6.625 6.065 0.280 6.564 5.581 2889 28.14 8.4% 2.246 
~ 80§ 6.625 5.761 0.4ll 9.884 8.4OS 2607 4049 1:!.22 2.195 

! 8 )0 8.625 8.071 0.277 8.54) 1.265 51 Ih 6),)5 1469 2.9Sl 
40t 8.625 7.981 0.ll2 9.878 8.399 ~03 72 49 Ih.KI 2.9J8 

" 
sot 8.625 7.625 0.500 15.01 12.76 4S66 IOS.1 24.51 2.K78 

~ 10 10.750 10.192 0.279 10.79 9.17S HI ~9 1259 2342 ).704 

l' )0 10.7~ 10.136 0.307 11.84 10.07 so 69 IJ7.4 25.)' .1694 

i 40t 10.750 10.020 0.365 14.00 11.91 788.' 16117 29.90 3674 
80§ 10.750 9.150 O.soo 18.9) 16.10 1466 211 9 W4J ).628 

'" 12 )0 12.7~ 12.090 0.))0 1S.14 12.88 114& 248$ )8.9' 419.1 

'" 1 12.7~ 12.000 0.)75 17 14 14.58 II>I 27'1) 4HI 077 
~ t 12.750 1I.7SO o.soo 22.63 19.24 lOS 4 J61.5 '16 71 4.HS 
~ 
] CORSInIClion pipe 

2.00 1.900 0.050 0.)602 o )()6) 2SH o IJS7 o IJ57 II.f>K'/7 
c ).00 2.900 0.050 0.5449 0.4614 h60S 05042 0.1361 104) c 
;; 4.00 llJOO 0.050 0.7291 0.620~ II ~~ I 210 060SI 1)97 
~ 5.00 4.896 0.052 0.9506 0.808.1 18 ~.\ :!.n~ 119K% 1.149 

! 6.00 5.876 0062 1360 I.IH 2 := I ~ ~09~ 1- 2.IUII 
'.IXl U56 0.072 1.84) I 567 ,,, 'IZ .} Je)1 ~ 68::- H50 

~ 8.00 7.812 0.094 2.745 l.n5 .n ~(\ 18 ~J 4 jhl ~ 79S 

~ • Atwnl" Co uI Arnmw-

~ 
I Wcop" ..... 1."" r .. 6061 and 6Ilo\J Foo J()OJ _h,pI, ~ 1010 
I Abo _..- .. u ...... pope 

'" • Abo deupllCd ... CIIII·havy or CIUI-ut"l ppe An C"Ik".ucw" hl~ 011 I'IOftIInai dw.e.,.UII~ 



APPENDIX 3: 
BOLT-STRENGTH TABLES 

Bolt Breaking Strength in Pounds: In Tensi<;:m 

Diameter Stainless Bronze 

No. or Decimal 
Threads/Inch 85,000 psi 60,000 psi 

Inches Inches Millimeters UNC· UNFt UNC* UNFt UNC* UNFt 

No.4 0.112 2.84 40 48 513 561 362 396 
No.6 0.138 3.51 32 40 772 862 545 609 
No.8 0.164 4.17 32 36 1,191 1,252 841 884 
No. 10 0.190 4.83 24 32 1,490 1,699 1,052 1,200 
No. 12 0.216 5.49 24 28 2,054 2,192 1,450 1,547 
1/4 0.250 6.35 20 28 2,705 3,092 1,909 2,182 
5/16 0.313 7.94 18 24 4,457 4,936 3,146 3,484 
3/S 0.375 9.53 16 24 6,587 7,465 4,649 5,270 
7/16 0.438 11.11 14 20 9,036 10,091 6,379 7,123 
% 0.500 12.70 13 20 12,061 13,596 8,514 9,597 
9/16 0.563 14.29 12 18 15,465 17,253 10,917 12,179 
% 0.625 15.88 11 18 19,210 21,756 13,560 15,357 
3/. 0.750 19.05 10 16 28,429 31,702 20,068 22,378 
7/s 0.875 22.23 9 14 39,247 43,305 27,704 30,568 
1 1.000 25.40 8 12 51,488 56,359 36,345 39,782 
1lfs 1.125 28.58 7 12 64,878 72,736 45,797 51,343 
1% 1.250 31.75 7 12 82,374 91,200 58,147 64,377 
1% 1.375 34.93 6 12 98,165 111,751 69,293 78,883 
1% 1.500 38.10 6 12 119,446 134,387 84,315 94,861 
PI. 1.750 44.45 5 161,454 113,968 
2 2.000 50.80 4% 212,349 149,894 
2% 2.250 57.15 4% 276,054 194,861 
2% 2.500 63.50 4 339,900 239,930 
2% 2.750 69.85 4 419,391 296,041 
3 3.000 76.20 4 507,227 358,042 
3% 3.250 82.55 4 603,407 425,935 
3% 3.500 88.90 4 707,933 499,717 
33/4 3.750 95.25 4 820,803 579,390 
4 4.000 101.60 4 942,018 664,954 

Formula 
p = S)( At S .. Ultimate fiber tensile strength 
At = Net effective tensile area P = Ultimate breaking load in pounds 
At .. 0.7854(D· [O.9743/nJ)2 D = Nominal screw diameter in inches 
n = Number of threads per inch ·UNC,. Unified coarse 

tUNF = Unified fine 
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Bolt Breaking Strength in Kilograms: In Tension 

Diameter Stainless Bronze 

No. or Decimal 
Threads/Inch 585.8 mPa 413.5 mPa 

Inches Inches Millimeters UNC· UNFt UNC· UNFt UNC· UNFt 

No.4 0.112 2.84 40 48 233 255 164 180 
No.6 0.138 3.51 32 40 350 391 247 276 
No.8 0.164 4.17 32 36 540 568 381 401 
No. 10 0.190 4.83 24 32 676 771 477 544 
No.12 0.216 5.49 24 28 932 994 658 702 
V. 0.250 6.35 20 28 1,227 1,402 866 990 
5/16 0.313 7.94 18 24 2,021 2,239 1,427 1,580 
% 0.375 9.53 16 24 2,988 3,386 2,109 2,390 
7/16 0.438 11.11 14 20 4,099 4,577 2,893 3,231 
% 0.500 12.70 13 20 5,471 6,167 3,862 4,353 
9/16 0.563 14.29 12 18 7,015 7,826 4,952 5,524 
5fa 0.625 15.88 11 18 8,714 9,869 6,151 6,966 
% 0.750 19.05 10 16 12,895 14,380 9,103 10,150 
7/a 0.875 22.23 9 14 17,803 19,643 12,566 13,866 
1 1.000 25.40 8 12 23,355 25,564 16,486· 18,045 
1% 1.125 28.58 7 12 29,429 32,993 20,773 23,289 
1% 1.250 31.75 7 12 37,365 41,368 26,375 29,201 
1% 1.375 34.93 6 12 44,527 50,690 31,431 35,781 
1V2 1.500 38.10 6 12 54,181 60,958 38,245 43,029 
1% 1.750 44.45 5 73,235 51,695 
2 2.000 50.80 4% 96,321 67,991 
2% 2.250 57.15 4% 125,217 88,389 
2% 2.500 63.50 4 154,178 108,831 
2% 2.750 69.85 4 190,235 134,283 
3 3.000 76.20 4 230,077 162,407 
3% 3.250 82.55 4 273,704 193,203 
3% 3.500 88.90 4 321,116 226,670 
33/4 3.750 95.25 4 372,314 262,810 
4 4.000 101.60 4 427,297 301,621 

Formula 
p = S x At S • Ultimate fiber tensile strength 
At • Net effective tensile area P = Ultimate breaking load in pounds 
At = 0.7854(D - [O.9743/nJl2 D = Nominal screw diameter in inches 
n = Number of threads per inch ·UNC. Unified coarse 

tUNF = Unified fine 



Bolt Breaking Strength in Pounds: In Shear 

Diameter 
Area Sq. In. 

. Stainless Steel and Bronze 

No. or Decimal at Root of 45,000 psi 

Inches Inches Millimeters Thread, UNC· At Thread Unthreaded 

No.4 0.112 2.84 0.00496 190 443 
No.6 0.138 3.51 0.00745 285 673 
No.8 0.164 4.17 0.01196 457 950 
No. 10 0.190 4.83 0.01450 555 1,275 
No. 12 0.216 5.49 0.02060 788 1,648 
% 0.250 6.35 0.02690 1,029 2,208 
5/16 0.313 7.94 0.04540 1,737 3,450 
% 0.375 9.53 0.06780 2,593 4,968 
7/16 0.438 11.11 0.09330 3,569 6,761 
V2 0.500 12.70 0.12570 4,808 8,831 
9/16 0.563 14.29 0.16200 6,197 11,177 
% 0.625 15.88 0.20200 7,727 13,799 
3/4 0.750 19.05 0.30200 11,552 19,870 
71s 0.875 22.23 0.41900 16,027 27,046 
1 1.000 25.40 0.55100 21,076 35,325 
1lh 1.125 28.58 0.69300 26,507 44,708 
11/4 1.250 31.75 0.89000 34,043 55,195 
1% 1.375 34.93 1.05400 40,316 66,786 
1V2 1.500 38.10 1.29400 49,496 79,481 
1% 1.750 44.45 1.74000 66,555 108,183 
2 2.000 50.80 2.30000 87,975 141,300 
2% 2.250 57.15 3.02000 115,515 178,833 
2V2 2.500 63.50 3.72000 142,290 220,781 
2% 2.750 69.85 4.62000 176,715 267,145 
3 3.000 76.20 5.62000 214,965 317,925 
3V, 3.250 82.55 6.72000 257,040 373,120 
3% 3.500 88.90 7.92000 302,940 432,731 
3% 3.750 95.25 9.21000 352,283 496,758 
4 4.000 101.60 10.61000 405,833 565,200 

Formula 
P = Area at root of thread x Shear stress x 0.85 (for thread stress riser) or 
P = Area at full nominal diameter x Shear stress 
·UNC • Unified coarse 
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Bolt Breaking Strength in Kilograms: In Shear 

Diameter 
Area mm 2 Stainless Steel and Bronze 

No. or Decimal at Root of 310.1 mPa 

Inches Inches Millimeters Thread, UNC· At Thread Unth{eaded 

No.4 0.112 2.84 3.20 86 201 
No.6 0.138 3.51 4.81 129 305 
No.8 0.164 4.17 7.72 208 431 
No.l0 0.190 4.83 9.35 252 578 
No.12 0.216 5.49 13.29 357 748 
1,14 0.250 6.35 17.35 467 1,001 
5/16 0.313 7.94 29.29 788 1,565 
% 0.375 9.53 43.74 1,176 2,253 
1f16 0.438 11.11 60.19 1,619 3,067 
% 0.500 12.70 81.10 2,181 4,006 
9/16 0.563 14.29 104.52 2,811 5,070 
% 0.625 15.88 130.32 3,505 6,259 
3/4 0.750 19.05 194.84 5,240 9,013 
7/a 0.875 22.23 270.32 7,270 12,268 
1 1.000 25.40 355.48 9,560 16,023 
lVa 1.125 28.58 447.10 12,024 20,280 
1% 1.250 31.75 574.19 15,442 25,036 
Wa 1.375 34.93 680.00 18,287 30,294 
1% 1.500 38.10 834.84 22,451 36,052 
13/4 1.750 44.45 1122.58 30,189 49,071 
2 2.000 50.80 1483.87 39,905 64,093 
2% 2.250 57.15 1948.38 52,397 81,'18 
2% 2.500 63.50 2400.00 64,542 100,146 
23j4 2.750 69.85 2980.64 80,157 121,176 
3 3.000 76.20 3625.80 97,507 144,210 
3% 3.250 82.55 4335.48 116,593 169,246 
3% 3.500 88.90 5109.67 137,413 196,286 
3% 3.750 95.25 5941.92 159,794 225,328 
4 4.000 101.60 6845.15 184,084 256,373 

Formula 
P • Area at root of thread x Shear stress x 0.85 (for thread stress riser) or 
P = Area at full nominal diameter x Shear stress 
·UNC = Unified coarse 
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APPENDIX 4: 
FINDING SPECIFIC GRAVITY 

The Standard Specific Gravity 
Measurement 

Specific gravity (SG) is the difference be­
tween the weight of an object and the weight 
of fresh water that occupies an equal volume 

or 

SG = weight of sample + weight of 
displaced water 

Where 

the weight of displaced water = the weight 
of water filJing a volume equal to the 

sample's volume 

To find the SG of an FRP test piece, for 
example, you need an accurate scale and two 
containers open at the top. One container 
should tit inside the other (open end up) with 
plenty of room to spare. You also need a sup­
ply of clean fresh water (salt water would 
throw off the results). 

• 'Veigh the sample and record the results. 
• Weigh the larger container, empty and dry, 

and record the results. 
• Place the smaller container inside the 

larger container and set them both on the 
scale. 

• Fill the smaller container carefully all the 

wav to the brim with fresh water, without .. 
spilling a drop. 

• Gently ease the FRP sample into the 
water in the smaller container. 

• Water will spill out into the surrounding 
larger container. 

• Use a straw to lower the level of water in 
the smaller container until you can lift it 
out without spilling any additional water. 

• Remove the smaller container and note 
the total weight of the larger container 
with the spilled water in it. 

o Subtract the weight of the empty larger 
container from the total weight to find the 
weight of the displaced water. 

• Divide the sample weight by the weight of 
the displaced water; the result is the SG. 

Example: 

Say your FRP sample weighed 3.72 oz. After 
following the procedure, you find that the 
water it displaced weighed 2.38 oz. The sam­
ple's SG is 1.56 (3.72 oz. + 2.38 oz. = 1.56 SG). 

The density of the sample is simply the 
density of fresh water times the SG, or 97.3 
lb.lcu. ft. (1.56 SG x 62.4 lb./cu. fr. fresh 
water = 97Ib./cu. ft.). 

or 
Say your FRP sample weighed 105.5 g. 

After following the procedure, you find that 
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the water it displaced weighed 67.5 g. The 
sample's SG is 1.56 (105.5 g + 67.5 g = 1.56 
SG). 

The density of the sample is simply the 
density offresh water times the SG, or 1,560 
kg/m3 (1.56 SG x 1,000 kg/m 3 fresh water = 
1,560 kg/m3). 

Measuring Specific Gravity of 
Wood 

You can determine the SG of materials that 
float (e.g., balsa or foam) the same way, but 
the quantity of displaced water is very small 
and will require either a large sample or many 
highly accurate measurements tabulated and 
averaged. 

Structural woods are a little easier; they 
float roughly half in and half out of the water. 

wood sample 

water level tick mark 

Measuring wood specific gravity 

350 FINDING SPECIFIC GRAVITY 

There is a simple method for determining a 
timber sample's SG. It doesn't even requi~e a 
scale. 

• Cut a sample from a board. Make it long, 
thin, narrow, and straight, and perfectly 
square and regular in dimensions; for ex­
ample,S inches long by l/~ inch thick and 
1/2 inch wide (125 mm long by 5 mm 
thick and 12 mm wide). 

• Sand the edges lightly to remove rough­
ness or saw-cut strands that can hold air 
bubbles; wipe clean. 

• Float the sample in a tall, narrow, clear­
plastic container-filled about half full­
so the sample is held more or less vertical 
bv the sides of the container. 

• Lift out the sample and make a tick mark 
in the center of the waterline. 

• i\leasure the distance from the bottom up 
to the waterline. 

• J\1easure the distance from the bottom to 
the top. 

• To find the SG, divide the distance to the 
waterline by the distance to the top. 

F.xample: 

Say YOll floated a wood sample 5 inches long 
and the tick mark at the waterline measured 
3 inches up from the bottom. This sample's 
SG is 0.6 (3 inches + 5 inches = 0.6 SG). 

The density of the sample is 0.6 SG x 

62.4lb./cu. ft. fresh water = 37.4lb./cu. ft. 
or 
Say you floated a wood sample 125 mm 

long and the tick mark at the waterline mea­
sured 75 mm up from the bottom, This 
sample's SG is 0.6 (75 mm + 125 mm = 0.6 
SG). This is a heavy, dense wood, probably 
ironbark. 



APPENDIX 5: 
UNIT 

TABLES 
MEASURE AND 
CONVERSION 

Linear Measure Conversions 

inches feet yards mm 

inches 1 0.08333 0.02778 25.4 
feet 12 1 0.33333 304.8 

yards 36 3.00000 1 914.4 
mm 0.03937 0.00328 0.00109 1 
cm 0.3937 0.03281 0.01094 10 
m 39.37008 3.28084 1.09361 1,000 

Square Measure (Area) Conversions 

cm m 

2.54 0.0254 
30.48 0.3048 
91.44 0.9144 

0.1 0.001 
1 0.01 

100 1 

sq. in. sq. ft. sq.yd sq. mm sq. cm sq. m 

sq. in. 1 0.00694 0.00077 645.16 6.4516 0.000645 
sq. ft. 144 1 0.11111 92,903.04 929.0304 0.092903 

sq. yd. 1,296 9.00000 1 836,127.36 8,361.27 0.836127 
sq. mm 0.00155 0.0000108 0.0000012 1 0.01 0.000001 
sq.cm 0.155 0.00108 0.00012 100 1 0.0001 
sq. m 1,550.00 10.76391 1.19599 1,000,000 10,000 1 

Units of Density Conversions 

Ib./cu. in. Ib./cu. ft. g/cu. cm kg/cu. m 

Ib./cu. in. 1 1,728 27.6799 27679.9 
Ib./cu. ft. 0.0005787 1 0.016018461 16.01846 
g/cu. cm 0.0361273 62.42797 1 1,000 
kg/cu. m 0.000036127 0.06243 0.001 1 

inches 
feet 
yards 
mm 
cm 
m 

sq. in. 
sq. ft. 
sq. yd. 

sq. mm 
sq.cm 
sq. m 

Ib./cu. in. 
Ib./cu. ft. 
g/cu. cm 
kg/cu. m 
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~ Cubic Measure (Volume) Conversions 
m 
» 
Vl 
c 
:JJ 

cu. in. cu. ft. cu. yd. cU.mm cu. cm (mil cu. m 
m 

cu. in. » 1 0.00058 0.00002 16,387.10 16.3871 0.0000164 
z cu. ft. 1,728 1 0.03704 28,316,846.60 28,316.85 0.028317 0 
c cu. yd. 46,656 27 1 764,554,858 764,554.86 0.764555 z 
-t cu. mm 0.000061 0.000000035 0.00000000'3 1 0.001 0.000000001 
n 

cu. cm (ml) 0.061024 0.0000353 0 0.00000131 1,000 , 0.000001 
z 

35.31467 < cu. m 61,023.74 m 1.30795 1,000,000,000 ',000,000 1 
:0 U.S. gal. 231 0.13368 0.00495 3,785,411.784 3,785.41178 0.00379 en 
0 U.S. oz. 1.80469 0.00104 0.0000387 29,573.5296 29.57353 0.0000296 z 
-t Imp. gal. 277.41943 0.16054 0.005946 4,546,090 4,546.09 0.00455 
1> 
OJ Imp. oz. 1.73387 0.001 0.0000372 28,413.0625 28.41306 0.0000284 .-
m 

Liters (I) 61.02374 0.03531 0.00131 1,000,000 1,000 0.001 en 

ml (cu. cm) 0.06102 0.0000353 0.000001308 1,000 1 0.000001 

U.S. gal. U.S. oz. Imp. Gal. Imp. oz. Liters (I) ml (cu. em) 

cu. in. 0.00433 0.05541126 0.003605 0.57674 0.01639 16.3871 
cu. ft. 7.48052 957.50649 6.228835 996.61367 28.31685 28316.848 
cu. yd. 201.97403 25852.67532 168.178557 26908.5692 764.55486 764554.858 
cU.mm 0.0000002642 0.000033814 0.00000021997 0.0000351951 0.000001 0.001 
cu. cm (ml) 0.000264172 0.03381 0.00021997 0.03520 0.001 1 
cu. m 264.17205 33814.0227 219.96925 35,195.0797 1000 1000000 
U.S. gal. 1 128 0.83267 133.22787 3.78541 3785.4118 
U.S. oz. 0.007813 1 0.00651 1.04084 0.02957 29.5735 
Imp. gal. 1.200950 153.7216 1 160 4.54609 4546.09 
Imp. oz. 0.007506 0.96076 0.00625 1 0.02841 28.41306 
Liters (I) 0.264172 33.81402 0.21997 35.1951 1 1000. 
ml (cu. em) 0.000264 0.033814 0.00021997 0.0351951 0.001 1 

NOTE: cubic centimeters (cu. em) are the same as milliliters (mil 



Units of Force and Mass Conversions 
-. 

oz. lb. long ton . .shortton metric ton 

oz. 1 0.0625 0.000027902 0.00003125 0.0000283495 
lb. 16 1 0.000446429 0.0005 0.000453592 
long ton 35,840 2,240 1 '1.12 1.01605 
short ton 32,000 2,000 0.89286 1 0.90718 
metric ton 35,273.96 2,204.623 0.98421 1.10231 1 
g 0.03527 0.0022046 0.0000009842 0.0000011023 0.000001 
Kg 35.27396 2.20462 0.000984207 0.0011023 0.001 
N 3.59643 0.22481 0.000100361 0.0001124 0.000101971 
kN 3596.43 224.81 0.100361 0.112405 0.101971 
mN 3596430 224810 100.361 112.405 101.971 

g Kg N kN mN 

oz. 28.34952 0.02835 0.27801 0.000278 0.000000278 
lb. 453.59237 0.45359 4.448221 0.004448 0.0000044482 
long ton 1,016,046.909 1016.04691 9964.0146 9.964015 0.009964015 
short ton 907,184.74 907.18474 8896.4416 8.896442 0.008896442 
metric ton 1,000,000 1000 9806.64820 9.806648 0.009806648 
g 1 0.001 0.00980665 0.0000098067 0.0000000098 
Kg 1000 1 9.80665 0.0098067 0.0000098067 
N 101.97 0.10197 1 0.001 0.000001 
kN 101971 101.971 1000 1 0.001 
mN 101971000 101971 1000000 1000 1 

NOTE: Newtons are units of force only. Killograms. pounds. or ounces of MASS cannot be converted to 
newtons. Only killograms. pounds. or ounces of FORCE can be converted to newtons 
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Units of Pressure and Stress Conversions -I 
n 
0 
z g/sq. em 
< 
m (em water :0 
(fJ 

psi Ib'/sq. ft. fresh) kg/sq. em kg/sq. m Pa IN/sq. m) kPa 0 
z 

psi 1 144 70.307 0.070307 703.0695 6,894.76 6.894757 -I 
l> Ib./sq. ft. 0.00694 1 0.4882 0.0004882 4.8824 47.88026 0.04788 CD 
r 
m g/sq. em 0.01422 2.0482 1 0.001 10 98.0665 0.0980665 U1 

kg/sq. em 14.22334 2,048.16 1,000 1 10,000 98,066.5 98.0665 
kg/sq. m 0.00142 0.2048 0.1 0.0001 1 9.80665 0.009807 
Pa (N/sq. m) 0.000145 0.0208854 0.010197 0.000010197 0.10197 1 0.001 
kPa 0.14504 20.88543 10.197 0.010197 101.97 1,000 1 
mPa IN/sq. mm) 145.03774 20,885.43 10,197 10.197 101,970 1,000,000 1,000 
atmosphere 14.69600 2,116.2124 1,033.227 1.033227 10,332.27 101,325 101.325 
in. water (fresh) 0.03613 5.2023 2.54 0.00254 25.4 249.079 0.24909 
ft. water (fresh) 0.43350 0.0361 30.48 0.03048 304.8 2,989.067 2.98907 
m water (fresh) 1.42233 204.8161 100 0.1 1,000 9,806.65 9.80665 
hg in. 0.49115 70.7262 34.53155 0.034531 345.3155 3,386.38 3.38638 
hgmm 0.01934 2.78446 1.35951 0.00136 13.5951 133.32205 0.13334 



Units of Pressure and Stress Conversions 

mPa In. water ft. water m water 
(N/sq. mm) atmosphere (fresh) (fresh) (fresh) hg in. hgmm 

psi 0.006895 0.068046 27.679910 2.30666 0.7031 2.0360 51.7149 
IbJsq. ft. 0.00004788 0.00047254 0.192221 0.01602 0.0049 0.0141 0.3591 
g/sq. em 0.0000980665 0.00096784 0.393708 0.03281 0.01 0.02896 0.7356 
kg/sq. em 0.0980665 0.967841 393.700790 32.80839 10 28.9591 735.5592 
kg/sq. m 0.0000098067 0.0000967841 0.03937 0.00328 0.001 0.002896 0.0736 
Pa (N/sq. m) 0.000001 0.000009869 0.004015 0.00033 0.000102 0.0002945 0.00748 
kPa 0.001 0.009869 4.014631 0.33455 0.1020 0.294523 7.4809 

'" mPa (N/sq. mml 1 9.869 4,014.631 334.5526 101.9718 294.523 7,480.88 I. 
In 

atmosphere 0.101325 1 406.782 33.8985 10.3323 29.9213 760 I 

J J 
in. water (fresh) 0.00024909 0.002458 1 0.08333 0.0254 0.186832 4.4755 II, 

I· ft. water (fresh) 0.002981 0.0294998 12.00000 1 0.3048 0.88267 22.4198 . 
u , 

m water (fresh) 0.00981 0.096784 39.37007 3.28084 1 2.8959 73.2229 
( 

2 hg in. 0.00339 13.594 1.132925 0.345323 535.25364 1 25.4 
--. hgmm 0.000133 0.001316 0.53524 0.044603 0.013595 0.03937 1 
" C) 

NOTE: em water (fresh) is the same as g/sq. em .~ .-
'T) 
:J:J 
(f) 
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322-24 
huU-to-o.Iedc. ioilll. 322-23 
lungiludinal frlming. 327-29 
,m.JJ b~". 323. 325-29. 326. 

327 
,ul'cr,lruClurc •• 323-24 

aluminum L:uustru4.:tion. ri\-eted, 
"anrlinl(>ffunnul:.t; 

ri,,,r diam'i:rcr. sheclllr pLale. 323 
r;''CI rirch. eclge eli.r·~n"'. ,,".1 ruw 

!racin$. 323 
sm.JJ boats. 326 

aluminum conllruclion. weleleel. 
168.182-'12.195. 1%. 197-99. 
342-43 

.d,·anl:l)."" ",,,r steel. 1117-90 

.nodc insr-.&1brilln. 205-8 

.. hin/'"re" .. tru"rurc •• 228-29. 
261-70 

(ustom ulrusion~. 190 
Je'k, 22H-2~ 
dC"c\nrmcnt nf. 182-83. 3-12 
disad'·annge~. 190-91 
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filling voiw. 213 
h:anl-"hiIlN hulls. 195.234.245 
h~rdwan:l6ItiJlgs. installation, 

204-5.212 
in ... l.rion. 214. 215 
kecllh.ckhonc. 247-51. 314-15 
lightweighr. 295-97 
Inngin.dinal framing. 197-99. 

198:223.224.228.230-52. 
309-11.310.314-16 

rlatc stiflcning. 197 
plat. du,kncss. 217-19. 225-30. 

231-33.311-13 
.m.JJ boats. 225. 236. 325 
surenlrUClun:s for sleel hulls. 

216-17.228-29.230.261-63, 
26oH'!7 

rran .... r<c framing. 197.198.199. 
230.264-70.2R9-9S 

welding/sharinglcnnmuctilln. 
183.1811. lA9. 190.191.192. 
195.196.197.307-22 

welding '''. riveting. 191-92.325 
Sa .. Iso aluminum. "-, hull mab:r­

id; meld consln,clion; welding; 
wdds 

aluminum .'Oll$tlUction. wdded. 
framinglstru"tuR: 

aluminum al!ov (llr. 186-87 
bulkhead. .. 254-57 
cabin framing. 261-63. 264-70, 

292.294-95 
deck framing. 22D-2.1. 2.14. 

237-38.243-45.246-47. 
279-110. 2') I. 292 

hulllongirudinalslSlringen.t 
Kirde/S, 230-32. 233-36.234, 
i70-72.273-76. 277-78. 292, 
325-29 

lightweight eonsltUC1ion. 296-9i 
I"r m ... t Sb:p. 28+-86. 291 
for .mall hmt:<. 325-29 
for sl1nchion. and hracket.. 279. 

281-A2.2R3-R4 
rran"","" frame:<. 2R9-91 
Sa ,,110 meral construction. !onb';­

".dinal framing, framing! 
Strucrure; metal cnn5nucr;nn, 
U".l1lsverst teaming. framingl 
stru .. "tute 

aluminum eon~ltUction. welded. 
li" ... rweight. scanding.! 
fonnul,... 295-97 

&.ame dimen.in"". 296. 297 
frame O.C .• 296. 297 
longirudinals. 296 
plale Ihi~kn~. 296 

aluminum conslruction. welded. 
longiludinalJy ltamcd. 
SClIldinll"'t(,nnulas.225 

aluminum hn.rbuilcling allny 
phrsi.:al propenies. 186 

ano.Jc location. 20?-S 

anode quanrir),. 207 
bonom rl.b:. 225-26 
box-leeel bonom rlate. 251 
box-keel siclc.., 250 
bracket dimension •• 28.1-84 
bulkheads. 254-57 
bUll and seam 1OOlion in rlab:. 

230 
cabin-roof f'nming. 270 
cabin-side framing. 26\~3 
centerline \'Cnical keel (CVK). 

247 
chine-rod .Jiameter. 251-52 
deck .n.J surcnltUcture side plate. 

22A-29 
deck-beam dimensinn.,. 243-45 
deck-beam knee:<. 246-47 
deck girders. 279-110 
deck-Iongirudinal dimensions. 

237-38 
doubler plates and insen plares. 

288 
engine beds. 27D-72 
estimating hull surface. 208 
hull-bonon. girders. 274-76 
hull-Inngitudinal dimensions. 

234-36 
Iongirudinal-sriffencr <racing. 

230-32 
masl partners. 287 
mlilit steps. 285-86 
... ~diWi-chine panellengrh. 194-95 
ring-me dimensions. huH bol-

rum. 239-41 
ring-frame dimensions. lopsides. 

243 
ring-fnamc 'p'.cing O.C. (Iongilu-

dinal cnn.lrU"tion). 238-39 
5ranehinn •• 282 
stem &ame, 249 
slem rube. 278-79 
topsides (shell) plale. 226-27 
tI".l1l.SOm and tnJIsom framing, 

228 
wotertiglll collision bulkheads and 

tIlIlb.258-59 
&e 01.0 melal construction. longi­

tudinal Crmling. framing! 
5nuctun: 

aluminum cnMtNCt1cJn. welded, 
rransvem-framcd. 
scandings/formulas 

bouom-&we dimensions. 290. 293 
cabin-roof COnSll\lclion. 264-67 
Clbin-~ide frames. 292. 294-95 
ch:ck-bcam dimensions. 291 
ch:ck gir.Jcn, 292 
&.arne space O.C .• 290. 293 
maS! step. 293 
optionailongirudin.I~. 292. 294 
st:l.nchion spacing. 192 
topsi.Jcs-fnamc dimensions. 291. 

293-94 

Su alII' mct'.al4."UII~tru\:ti()lI. tf''&IIS­

"en< I',,"illl(. fr~minll: slructure 
anchor. $" mooring/docking hard­

W'.ll1:. in.l.JJaliunillloullulIg 
~nud"" 

aluminum. 201. 205 
bonding sysrcm. A9-9O. 206. 208 
in.rallalinnllIlClrinll. 205-{, • 

207-8 
mablJlcsium. 201. 209 
<jwlntit~·. 206-i 
:Unc. 89-90. 201. 202. 20;-8. 

210.330 
asbeslOS, as reinforcemenr malerial. 

10 

hacking I'I~tcs 
FRl'/san.Jwich ,on.lrUetion. Ii. 

41 •. 'i7-f>O.1>9-70 
wood (onunlr.rinn. \.S2 

hair well •. wood-c:ro_')' r-.red-...... m 
consmlctinn, 1 M 

ballasr in'l:lllarion. 21 'i-16 
mernal. FRP enn.truerinn. 56-

57. 70 
CXtoernai. metal conslrUclion. 216. 

250.251 
external, wnod \,;un:stru,,'1ion. Y6. 

115 
inlemal. FRP .... ,h,;ch "nn.tru' 

lion. 72 
inlernal. meral con"nlCrion. 216. 

250.251 
lead. 96. 215-16.250. 2S1 
scrap iron. 216 
Sri 0110 keel. ball.sr 

balSll core. end-grain. 12-lJ. 24-25. 
60.335 

densilY (weighl). 27-28. i6·-i7. 
.150 

hI! inrernal slrUelure. ~ 1. 336 
fur mold <tifl'cning. 26 
for one-off .nir-rlank cun'true 

rion.24-25 
speci;;c gl:l,';~·.1:;0 

beam. 5 
pronounced-i1arc Sn ""rrceriun. 7 
rumblehome. i. 99 

bedding compounds 
.000hcsi,~-sealanl (3~I-5200). 

91-92.104 
<.:hnckf.a..r. 278 
Dolrhinire.92 
FRP cnn.trucrion. 1.1. 14. 18.23. 

28.50.55 
FRP sandwich .-onSII\l(lion. 70 
mew conHruction. 204. 205 
wuuU .'OnsltUction. n-n 
Sit dbo ~dhcsi\·.-... .a.lanl$; caulk­

ing coml'lIun.Js 
bevels 

irame. 98-~9 
plank, 155 



hilge. dr.till~ (lilllber hul •• ) 
lIIet" <"Ullstru<liun. 215. 221-22. 

312.320-21 
wuuJ ,unstructiun. 101. 114 

bilge. insuLition. 215 
bill«'. round. Suround-b~ huUs 

fnJr,(') 

bil~e ktel. 108 
bil~t Hringe~. S" wood COl\un,c.­

rion. plank-on-tT.mc. fr:omingl 
!rrucrure. lonJ\itlldinal 

birumastic. 212. 216 
blisrerin8. osmoric. 22 
boar nails. 81. 82. 143-44. 1;0-51 

annular-ring. 82. 143-44. 150-.~ I 
square hor-dip-gal\"aniud. 150 

boar sJlCcd. bonom !hicknc,," 
fr:oming adjusnncnr< fnr 

fHJ'cnnsttucrion.JO.31 
mel:ll ''''''tNehun. 233. 236. 

2.1II-J9. 271. 2i2. 27l-7S.2BO 
Sn .dju<lmcnr '''<'tn",. 7 
wood oonstRl("tinn, 108 
S,y ,,/,. powerboats, hiJ\h..,peed 

planing craft ,.",riet 
bolts 

breaking strength. 345-48 
S" u/s. drift boilS; ~I bolts; lag 

bohs; through-bohs 
bouom laminate height (BLH), 

29-30 
bow tluuSters. anodic protection. 

20B 
br.".:keh. JIlcttl ,un!ltruction 

for 'Ia",:hinn •. 2112-114 
rril'l'ing, fnr ma,r ,tel's, 284-H7 

brca!thook, wood construction. 105, 
120. 149-50. 170 

bronle 
corrusioll. galvunic, IB2-B3 
(;urru~iun n:siscmu, 8] I IJ9 
f .. ,tcne". 57. HI. 82. 1.19-40, 141. 

150.182-(13 
hull marcrial. 181, 182-83 

bulkheads. FRPlsandwich construc­
tion, 18. 45-47. 71. 254 

backing strip. 47-48 
hulkhead-to-hull jninr, c1 ... -

rumeric fnam ~paccl'!i at, 4A, 
ItiO,334 

jniner panels. 18. 336 
ar mast (sailbMB). 45 
rl~'\Vood. I b 
rin~ frnmes in place of. 45. 48 
S!lIlCrurai. Ill. 45-17,254 
tabbin8lbonding. 16. 17, 18. 
~5-47.333,334 

\\atcrti!!hllcu\w;iulI. 47-48 
buUd,eJds. m.t" "UlIstrucriun 

<'\Odd,·. 326 
.iuin.;'I'~lId. (pl~·\\,",.]). 253 
",.tal SlN,rur". 253-57. 111. 

316 
>tcd. dcuc""ing weight. l5~. 257 
~ljtrcIIC~, 25~5; 
".rcn:ght. 2.B-fi1. .111. 316, .120 
w.rcm)!hr colli,ion. 25). 254. 

2:;S-61 
bulkheads. wood conslruction 

joiner panels. 118. 130 
sauctur~. 127, 130. 155 
w2.tcrtighrlco1li9ion. 108. 130-31 

bulkhead9. wood-epo"'}, construc­
tion. 135-56. 160, 172. 254, 
340 

waremJ\hrlcolli,ion, 155-56, 172 

cahinl~ure"'""cturc, FRt> "'nmuc­
tinn. laminate rhickn ...... 29 

cabinlsupcmructurc, metal con­
Im,rtinn. 18R. 216-17. 221-22, 
228-29,230.261-70.309 

C'2bin (coach) roof, 264-70. 
32.1-24 

abin..,idc framing. 221-22. 
261~.291.292 

headroom. 264 
hulllded. liamillg fur. lungitudi· 

nal.234 
plat. thickncsli. 228-30 
riveting YS. welding. 323-24 
,veighr n:ducrion. 229-.10, 321-24 

cabinlsupe"rcucture, wood con­
struction 

~bin (coach) roof. 127-28 
c;tbin roof beams and carlins, 

128-30 
~bin sides. 125-27. 130 
C'lbin sides. wood for. 176. 

178-79 
cabin sole, 128-29 
ioiner hanlW2re, 202 

<..i ........ tur .... i.ntilic. d .. imaJ expo' 
nent>, 3-4 

canoe. dUJlOUr. Su log canoe 
Cape Dol'\' 40, 333 
catbon .wer. 7. 20. 83. 201 
C31a1)'1t, methyl ethyl ketone perox­

ide (MEKP). 15 
caulking compounds. 91-92 

rni}""Uidc (Boar Lili:), 91 
Stt alto adhesive-sealants; bedding 

compounds 
ceiling. wood consll'Uction,117-18. 

176 
C-Fla. un.-ofl·FR1' COD>'UUcbun. 

24-25 
chainplarr:s, framinglsrcucrun: for 

FRt> conslTUchon. 35, 37, 45, 58 
metal construction. 243. 246-47. 

291.309.310.319 
chine log. 122-23. 160. 166.341 
chine rod. 251-52 
chines, hard. Sa hatd-chined hulls 

tntrin 
dUlles, longitudinal n:inJ'urccm.nr 

FRPlsandwich .:onslCUcriun. 45. 
71-72 

m.tIII .:on.tru':uun. 251-52 
wtK,d con''UU<:Iion. 122-2.1 
wood-cl'0")' "on.truction. 160. 

1M-M.141 
"hnrrer gun, II, 13, 332 
dear<. S~~ joincr dcars, wood for; 

mooringldockinJ\ hardware, 
insraUarionimounting 

clench nails. 81-82,150-51 
washer:! with. 151 

culd-mulded ."u""tru,tiun. St. 
wood-cpoAy (.;unstructiun. 
cold· mulded • 

com~ites, develupm.nt uf. 9-10 
Bakelite, 10 
Durestos. 10 
papier-mlch~. '.I. 10 

compression loads 
on deck hardware. 68~9, iO. 

281-82 
on mam. 284 

compression cubes. 68-69. 70 
conversion rabies. English to mel ric. 

35H5 
copper-nickel. al huU material, 201 

sandblasting and painting. 330 
srrengrhlmodulus of elmid!)·. 

329.1.'10 
W1::1ding stccl rn, 130 

'urJlCr-nickel «,"sttuchun •. 129-.• I 
W1::lding stccl frame. ro.nO 

currer-nickel cnn.mlction. "","nt­
lings/formulas, 5C'Intling con­
versions. 330 

cored-composite coRSuuction. 
wood-tpol(}' suip-plank. 161. 
162-63 

core ill"l:IIlatioll/bullding. 12-1~. 
27-28.64.67-68 

core-bond putti.s. 13. H 23 
ked's. 12-13 
\YlIterlogged .:tlr.<lL~". failures. 

13-14.70 
core marerials, 60 

aluminum honC\'COmb. 62 
dosed-cell foam. 7. 12-13.27-28. 
4O-41.60-63.63~7. 76-77 

densities (weigllls). 76-77 
cnJ-l!"'in b.h", 12-0.24-25. 

27-28.40-41,60-61.76-77. 
101-2.155.335,336 

high-density foam, 63. 69. 70 
kerfs in, 12-13 
plasticlpaper honeycomb, 12, 62. 

336 
I'lywoud, 12, 11. 28, 68~9 
Mllid-wood, 28 
strip-plank. 154-55. 161-63 
Set also fiberglass (FRP) sandwich 

construction enlTin; wood­
tpoxy coRSuuction. suip-plallk 

corrosion. baCterial. 1'.10 
corrosion. dmncilication. 141 
corrosion.~~..ue. 182-83. 189 

alkali rut, 89-90 
aluminum. 185. IH8-H9 
anude.200-201 
bonding system. 89-90. 206. 208 
carhode.200-201 
"'I'rer-nickel. 110 
galvanic sericI, 200-202 
i!'tllaring linings, 202-5 
joining aluminum superstnlccure 

to steel huU. 216-1 i 
p~nrion.200-208 
steel, 200. 204 
zinc anodes. 8'.HI0. 201. 202. 

205-8.210,330 
cum"iun. ritting. 57.141,203.205 

rn"""ion. poulrice. 205 
rormsion. ruSt (mell. lH5. IS •. 

ISR-R9.204. 206. 20Y-12. 
2lJ-H. 2.~1 •. 'Is' JI') 

com .. ion. ,r"'·-('l'lT(nr. ~9·90. 202. 
201l-9 . 

f.,'umhion mnnirur, 20R 
I,(' .. ,,; ... ic isul~tur.l09 
isuI.tioll rr .. ",f',rmer. 2OA-9 
llIulIiturinWprc:wnriun. lOR-9 

cranes ami lith, r ..... ming/stnl\·nlrc 
"'" FRP ,andwi<h cnn'rcu<­
riun.6.1 

~utlc:s:'o l>t:mng, mct-.al c.:onsfNLrion, 
278-79 

;""I.ring (,,,h'ani, cu"n.inn). 2tH 

da\'its, m()Untingl~tru(turC' 1'01' 
FRP construction. 35 
wood constnlction. 152 

deadrisc huUs. floor height. 52 
deck, FRP con;ln1ction, 29, 35-37 

sandwich conntuction. 62. fI.1-fi7 
d .. k. me!''' <un.trucrion. 22R-.l0. 

309 
deck. wood cnn'I1\,(rion. 104-5. 

121-24.137 
C2n,-a,. 104. 12.' 
coaming..'rrim. I i8. 179 
cmwn.121 
laid. 104. 123 
non-skid surface. 104 
pl)wood-e~'Oxy. 104. 123-24. 149 
sheathing/fabrics. 104. 123-24 
wood for. 176 

d .. k beam,. Stt d."k fi-lming tntTi~l 
d .. k fr..ming. FRP cnmm,ction 

cural ~rringc:r!'i, 43-4; 
Stt .,II~ huU-to-deck joint entTin 

deck framing. metal construction. 
221-22 

de.-k-be"", kll •••• 246-47 
deck beam,. 220-23. 291. 299 
deck gird..." 279-81,292 
longicudinal framing. 220-23. 

234. 237-311. 243-15. 279-Hl. 
299.303 

at ;h •• rlbulw·,uk. 222. 246-17 
J .. k fr.ming. ",x,d con<truerinn 

J.d .. hc-.m •• 104-5. 121. 124-2~. 
140.175-79 

deck c2rlin,. 12:;. 175. I i6 
deck girdc" (la'll' hoaB). 136 
woOO for. 1;'5' i? 

dc.;:k hard\\'arelficcin~s. installationl 
mountin~. FRP/;~nd\\'idt <"On­
muction. 28. 35-37 

b~,kin!t plat.,. 69-70 
."Ompre;,ion lube,. !J8~9. 70 
epo" .nnulu"",. 68~9. 70 
$;ll\d\\'i~!~ ~Oll)trU~ti('ll. 6.1-6-1. 

b!j~9. 70 
J~k IwJ\'.;l.rC':':1ttjn~~. in!Otalt:.rioni 

rnuum.ing:. Ult':.J 
"."on!lotru..:titIU 

t.louhlc:r r:J':4:" .lnl.i In"C" r];ncc;.. 
2t"4-,=\ . .2~~. ~ Ii 

:ro.r;linlc04.~-(.r'c! 1:1(,('1"7' r1J.tr~/n~r 

wddmcOl-. 21.4- 3 

. "":'. 361 



,tlinl .... ·.tcel threaded intern, 
212 

deck haniwwfittingo, insl2Ua· 
tionlmuunting, wood consrruc­
non 

backing blocks, 152 
backing plales, 152 

deck hardwaItlfinings, pro:vcnting 
gah'anic corrosion, 202 

d.:ckhouse, metal consD'IIctiun 
plate thickness, 228-30 
for steel hull,216-17 
Stt IJIs~ cabinisupelliaucNn: ,,,tria 

deck machinerY, he,vv·load. Stt 
cranes and liftS, fr:amingl 
!truCtllre for 

depth of huD at midships, 5-7, 6 
deep· sump Sn correction, 6-7 

diagonal., Iongirudinalla)"oul, metal 
,,,~.nucrion, 233-34 

dillional smpping, .... 'ODd consuuc' 
rion, 136, 147-49, 152 

displacement 
bolTom·laminate thickne .. adjust· 

nlent for, ~31 
Sn adjustment l'cWI>, i, J0-31 
$.v at .. spa:ilk b .... vity (SG) 

displacemenl buan 
FRP COltllnl."tiun, 10-11 
metal consD'll."tiun, 226. 249-50, 

270.292.295.304,327 
wood consttuction, 93, lOR, Ill, 

119, 122, 1.13, 135-3" 
displacement·lengrh (D/I.) ratio, Sn 

adjustment hcrnn, 7 
for bual 'l'er:d, 30, 31 
for m'l'lac.c:menr. i. lo-ll 

doubler plat .. and inten plates, 
metal ennsrruCtion, 204-5, 288, 
311 

drill bull>, 139-40 
Dyn.1, 124, 156, 158, 160, 165. 

169-70 

electrical .ystem 
conusion mnnitor. 208-9 
galvanic i!<Olator. 209 
i""laring AC system. 209 
isolaling DC syslem. 209 
isolation tr.uufonner (shore· 

power). 20R-9 
prevennng .tray,culT<nt corro­

sion.208-9 
engine 

isolating hlock and allemawr 
(.trav·current corrosion), metal 
Cnn!Truction. 209 

engine bedslsui~. FRPlsanclwich 
construction.2R,40-43.71 

cored. 40-43 
dimensiuns. 41-42 
(or high·speed planing huD. 40 
hnllow-«lre. 43 

engine bedslstringel>. metal con· 
struction. 270-79. 292. 309. 
318,.n3 

fur high·speed planing huD, 
270-78,272 

engine bedslStringcfl;. wood con· 
!uuction. 133-34. 160,339 

362 INDEX 

engine insaumenrs. isolating (Stray' 
current corrosion), 209 

engine muunrs. FRP consttuclion. 
angIeslinstailarion.41-43. 
Sa-59 

engine moun"" mel2l construction 
foundations/extensions. 273-78. 

311, 315. 316 
isolating (StraY"i."Um:nr corrosion). 

209 
engine moun IS. wuo<l constNction. 

113 
engine roomlcompanment 

bulkhead. UO 
insulation.21S' 
welding/slrUcNn:, 311. 314 

epoxy annuluses. 68-69, iO 
epoxy glue/adhesive, 95-96. 97, 

113-14.137,153.154-5", 
I 65-()6 

epoxy grout/puny. 69. 73-;4. 155, 
162.164 

liquid joinery, If>(). 1"4. 165-66 
epoxy paint, 214. 215. 330 
epoxy resin, 22-23. 75. n 

hull/dod. shearhing. ;5, 77, 104. 
153, 15ti-65 

laminated Roors, 113-14 
larni",,,ed keel, 95-96. 137, 161. 

16oHi5 
lamilUllcd .tem, 9;.137 
sealer lur pm-cnting galvanic cor­

,,,,jun. lOS 
... ,othenn. 19 
~punenrs 

decimal. 3-4 
~rional. 3-4 

f3hrialreinforcemenlS, FRP con· 
orruction. 7 

hi· axial. pluslminus 45-degree. 
20-21. 22, 45. 47. "R. 75 

bi·axial. uni-<li, 20-21. 32. 68. 
124. 157 

bi-axial. OI9O-degree, 20-21. 22. 
"R. 75 

binders in. 16. 20. 23 
bulk mat (Cure' Mar, 'Iiger 

Core). 38-39 
choppc<llibers. 11. 13 
chnpped·smnd mal (Cst-n, 

14-15.16.19,20,]1-32.34 
combi·mat/fab..mar (altcmating 

laycrs of woven roving and 
chopped· strand mar). IS, 16. 
19.21,31-32.33.35-37,45, 
47. 64,67-()8 

for deek sheathing. plank·on· 
tTame construction. 124 

economical use of. 37 
F.·g1ass. 14.22, 157. 159-62 
Engfuh·to-merric (abric/mal' 

weight cnnvenions, 34. 
35-37 

English·to·metric n"ing·weight 
conversiun., 13 

estimating quanrities, 38 
fabri. wcight (dry) for re'luired 

laminate lhickn ..... 31-38. 
159-60 

fiberglass cloth, 15.20-22 
graphite, 75-76, 201 
fnr huU sheathing. woo<l.epoxy 

.. rip· plank consuuctiun, 
15/\-57. 161 

knilled .ritCh·mat. 21-22. 45. 47, 
68. 75 

prepregs, 7 
quadri·axial, 21 
S·p ... 20. 23, i5 
shclflifc, 19 
ai·axial,21 
uni·di (uni·direcrional), 20-22 
woven m';ng. 14 -16.15.20 

abrics/n:infnreemenrs, high· 
elongarinn (high·modulus). 7. 
20.22-21.74-77,83.124.156. 
158. 160. 1"2-63. 165 

Carooll fiber, i5-7". R.;. 201 
Dvne!, 124. 15", 15R. 160. 165. 

'169-iO 
~~, 7,20, 75, 76.83 
Vectn, 124. 156. 158. 160. 

1"2-63. 165, 169 
Xynnle poIY~!le(. 124, 156, 169 

f.iring compound. 211-12 
r:...,eners. for metal cun'INctinn 

for installing hardwar./fitting.. 
204 

S .. air. metals. for astenc"" 
harrlwaretsnucrure: ri,·er.! 
rivering; welding 

" .. reners, for wood cun,rrucrion. 
plank·on·lioulle. Ro-R2. 8r" 
137-52 

boat nails. 81. 82, 143-44. 
150-51 

bolts. 138-40 
buu billd.", 142-43 
clench nail,. RI-82. 150-51 
copper rive,,". RI-R2. 151 
counler·,inking/CO\lDttr-

hn,;nglbunging, 142, 14.1. 151 
glue!. 137 
and grain rJire.'tiun. AA. 88 
iron spike •• 81 
lapsualu: cun,rruenon. 8o-S1. 82 
thnlugh·hnlrs, 82, 139, 145 
nunnels.81 
wire nails. 143-44. 150 
wood screws, 81, 82. 140-42. 145 
wuud !'WCUinwshrink:igc (lnosc 

futcners). ~S, 153 
.'Itt IJW adhesive-sc-o&lant<; boar nails; 

drift boilS; ""'tcnen. for wood 
consuuctiun. plank-nn·fnme. 
scandingslfimnulas; glues; ~ 
buhS; mmls, fOr listener..! 
hanlwarel!O\lctWe; ri,tt</ 
ri,ocring; through·bulb; ric rods 

lasn:nenJ for wood .::on!ll"Truct1on, 
plank-on·lT.me, ,cantlings! 
fonnul .. 

Arne,;c", screw gauge screw 
dimensions, 142 

backing blocks. 152 
boat nail .-i..,. 150-; I 
breasthunk and quamr kne."., 

149-50 
bUll blocks. 142--1.1 

dillgon" ,mapping. 148-49 
door·lu·frame fasteners, 144-45 
ftoor-to·kecl fasteners ant! general 

tic rutls, 145 .' 
hanging an<ll~ging knees, 

151-52 
heaVl' 1»., nails. 151 
keel:baIlut buh., 147 
light boat nails. 151 
mast-sttp tie nxl., 146-47 
metal knees, 152 
plank fastene .... 141-42 
scali·bult marneter and 

keeVdeadwood·hnlt diameter, 
139-40 

strip-plank edge nails, 143-44 
liber.r;lass (FRP) constrUcrion. 

332-34 
chopper·gun la.,,.p. 11, 12.13. 

332 
hand layup. 11.27 • .12,38 
history and de .. dormen! of. 9-10 
huD thiclu ... , and 

weightl.rrengrh, 28-30. 35-37. 
38-39.60 

huD·,u·d • ..," joinr. ;3-56, 54-55 
IUllb';rudinal ,rnlcrure (llring .... ). 

40-45 
Prct""gs. 7 
standl1l"dla)"IIr. 16. 1~. 22. 27-39 
superstrucrurC"< for !teel huDs, 

216.2.10.2114 
time hcn .. «n lamin:lle·hI)"Cr ap­

pl;u';nn. Ii-H! 
rr~n<vefl;C strucrure ({,..,n"'" 

hulkhe:\ds).45-53 
vacuum·OOgged llIyup', 11. 12. 

20.22.23 
Ju IJh. fabrics/reinlurtcmen .... 

FRP conmuctiun; filx:",~a!! 
(FRP) ,'OnsUlictiun. hulllami· 
nace; resin 

fibcr~lass (FRJ.l) comtrucrion. 
t,..ming/srrucrure, longilumnal 
(<!fingers). 16, 18, 40-45. 
332 

CMed. 43-45. 71 
engine·bed. 41-42. 334 
huD and deck. 43-45 
numher nf. 40 
J'~wnod. 16. 18 
solid·wood. 18 

fibc'!?Ia.<.< (FRP) conslnI."tion, 
mming/structure, mansverse. 
16.18.45--18,333.334 

fiherglass (FRP) eonsrnlCrion. huD 
laminate 

blistering. 22 
bulk·mar core, 38-39 
;.;nlS .• ·linking. 18 
densiry (weighl), 27, 12. 38. 77, 

349-50 
glal! cuntentlglass·ro·resin ,.,tiu, 

16.20,2;.32.38. ii 
high·modulus, ;4-77. R1 
interlamin31 honrl,. 23 
O\-erl.ps. 3i 
peel>~ngth.23. 153 
primal)' bond. 18 
seconda!)' bond. 17. 18,333 



shC"athing for wQOd-epoxy hulls. 
I 'i.l. 15(,-65. 1(.8 

• kin coot/print-through, 19, 3(" 37 
'pccifirarinn.35-3i 
'pccific gmil}' (S(;).149-50 
.trength. 11-12. 23. 1.S:'l. 18i 
weight • .18 
weight V!o. thicknes,. 27-39 

fibergla .. (FRP) cu",lnIctiun. hull 
lanlilUile. ~,-,.ntlillgsltonnu..L&s, 
27-1'.1 

additionallaminatc on deck­
h .. lI",an: mounring _ 
35-37 

additiunallaminate on high-moos 
arC-L' •• 14 • . 15-.17 

.dditiunalluminate on lceel and 
.tclll,34 

Id.iuSling thkknesi for type of ser­
\i.:e. 35 

basic sheD lhickness (lower top­
sides). 28-29. 35-37. 38 

bulk-Illal Luninarcs. 38-3'.1 
"hoppcd·,tr~nd mat weight \ ... 

mickne", .~ 1-:12 
~:ngli.h-rn-merric mat-weight 

ron\"cninn, J4, .15-3i 
English-ro-mcrric roling-weight 

\-on\'el"!'ion. 33 
hU\'y-oisplacelllem laminate in­
cr~!e. J(}-31 

hull·bottom laminllte height 
{BLH),29-10 

hull-hnm.m laminate thicknes. •• 
29-.10 • .l~ -37, 3R-39 

li~ht-displacelllent laminate in­
~re:.tse. 31 

~helllalllinue o~rlaps, 37 
"'O\'en ro\'ing and bi-axial uni-di 

\\'ei~ht vs. thickness, 32-33 
tibe~bis (FRP) \-onstrUction, inter­

nal stru\'lUre. scantlings! 
iomlulas. -10-59 

bulkheld bJcking strip. 47 
bulkll~~d number. Ihid"",s>, and 

labbing, 45-47 
chine rcinli.rcing. 45 
cnl,01nc-hcdI<mnger dimen.inn.. 

41-42 
enginc mnunt< .. :;8-;9 
Ann« fnr Jl<>w<rbo:us. 48-50 
Ann« Ii" sailboars. cores. 50 
lino« "" <oilhoars. laminate 

thicknes. •• nd maximum spac­
ing.51-52 

huU-ro-deck joim. 53-56 
huU-to-deck-.ioint bonding angle, 

50 
k«H.,..allast bolts. 5(,-57 
k«l·bolt I, .. king pl.tc,. 57-58 
I.",i"ale at ch"inplote ••. ~R 
lonl,';Ndinol, nr hull .nd dcck 

/Orrin.rcr~. 41-.H 
number nf longirudinal huU 

",inllers. ~ 
tiber~lm (FRP) \-onstrUction. on~­

otT m~thod;. 23-25 
tibencl ... (FRP) ,.nd,';ch c"'»truc­

ri"n. hull !hell. 12-14.27-28. 
6Jj-ii, 61, 67. 335-36 

"balanced" laminau, 62 
borrom. 62, 63-67 
\"5. corcd-,rrir-pl.nk cons miction • 

161-62 
core imtallarinnlhnnding. 12-14, 

17. 2~, tlO 
cn!C tapering, 17 
curners. hutt«l-cure. 73-74 
curners, solid·ps. 74 
de\"" 62. 6H7 
deLi< hardwan: mounting P!CClII-

rinns, 611-70 
highl)'leradcd pcRCrrarion.<, 7<r 71 
high-mndulu.. laminares. 74-i7 
laminare density (weigh,), 71\-77 
I.minarc gl.ss cuntent, 77 
IIIminate .pccificatiun, 6~7 
pun\'tUn: !Csilotllnce. i6 
reducing excess laminate thick-

ness, 64, 67-68 
5-glass vinyle~ter skins. i5 
skin \'O'.tlprint-Ihruugh. 64-67 
thickrlCsslstrength/wcight. (,(}-(, I, 

7(,-77. 161-62 
tnpsides. tl2, 63-67 
\'3cuum-bagged layups. 75, 

76-77,336 
Stt fllso core materials 

fiberglass (FRP) sandwich \'Onstruc-
tion. internal structure. 71-74 

chine reinforcement. 71-72 
fteM.r>. 48-5.1 
hull-tn-deck jnint. 74 
inurnal ballut. 72 
keel .nd stem. 72 
laminate comers, 73-74 
10ngirudinaJsIstringers. il 
tapering of core transition from 
solid~~ to cored areas, 72-73 

fiberglass (FRP) sandwich construc­
tion. s\'lUltlingslfomlldu 

backing-plate dimen~uns. iO 
conversion for 5-glass ';1l)1estcr 

skin>, 75 
co!C d~n.it\·. 62. 63-64 
cu!C-fillet anb.)c. 73 
cJl<>xy-annulus diameur, 69 
hammer-puneNre teS!, 76 
internal-ballm-Iaminate thick-

ness. 72 
Kev\:u inner skin. is 
laminate density (weight) vs. glass 

content, 77 
mooring hardware mounting, 70 
sandwich fiberglass scantlings, 62. 

63-64 
wliJ-gia>o; chine>, 72 
"olid-gla.o;s clIn.e". 74 
snlid-gl ..... keel. ;2 
.nlid-gl ..... -rcginn dimensions. 

70-71 
solid-glass-region speciJications. 71 
solid-plywood core dimensions. 

68-69 
srandard core densities (weigh,,), 

77 
\"~L'Uum-baggcd E-gl ..... ritch­

mar \;n,icncr laminatC'5, 75 
vacuum-bagged laminate densities 

(weights). 7i 

fiberglass cloth. 15. 2<r22 
$" alII) fabricslreinJorcements, 

FRP construction 
Iillen 

fiUet snips. 60. 72-73 
FRP consrruclion, 17. 18,47-48, 

50.333 
FRP sandwich con$lruction. 

72-74,73 
wood-~X)' taped-seam con­

<mIction, 166, 168 
fillet welds. meral construction, 

308-9.311-12,313.319-20 
fishing gear/fighting chair, mount­

ing/srrucrure for. wood con­
Slruerion, 152 

firrings 
anndic pmrccrinn. 205-8 
bronze. 202-3. 205 
isubating (galvank cnm)sinn), 

202-5.212 
""leering for metal huU" 204-5 
.tainlen-steel, 204-5 
Su tWt, cudess bearing, metal con­

struction; deck hard",ve/lit­
tinSS tntritt; pumps. isolating; 
~a~oclu 

liagpole socket. 70 
llan:. pronounccd-ftarc 5n com<:­

non, 7 
flat-bar 

aluminum. 223. 234-36 
steel. 223. 236-38 
steel. isolation joint between .tu­

minum and steel. 217 
ftours, FRP/.andwich construction 

cmcd. 48-5:1. 71. 332 
height, 52 
I.minatc:d half-lTvne lOP. 52-53 
pl)'W<KxI. 1t1, 18. 5<r53. 57. 332 
thickne .. and "Pacing. IQilboaf!., 

51-52 
Roo", metal constrUction. 221-22-

249,291,310.311.314,321 
fino", wood constrUcrion, 97-98, 

109-10 
deep. 94 
fasrellCtS, 144-45 
h~vy.1l3 
laminated/grown. 110, 113-14 
lin.ber hule., 101. 114 
meta1/metal-cumpo.ite alterna-

tive. tu, 173-74 
sawn. 113, 174 
,",MxI ("r. 177 

ft,lO", wond-epnxy construction. 
160-61, 172-74 

composite (meral strap). 173-74 
meral.174 

foam. e1astomeric, spacers, 48, 160, 
334 

fo-.ull. pour-in-pla~e. 212 
linm-curc. clusc:lI-ccll. 7. \2-0. 

60-61.62-67 
den.ity (Wl:ightl. 27-28. 7(,-77. 

350 
for internal strUcrure. 40-41 
specific gravity, 350 

frames. FRPlsandwich ,01lll'trU~-rion. 
ring frame" 45. 48, 71, 334 

frames. metal construction, 221-22 
dccp web IT:tmes. 300. 30), 30-1, 

105.343 
ring (rime" 220-23. 238-43, 

245-46. 26H.4, 320-21 
ring 1Tvn .. , open/closed be~l. 

245-16 
snipe>, 221-22. 32<r21 

li-:une •• woud cun'tructinn, 9;-101 
ba-cls. 98-99 
double-",wn, 99-100. 109, 111.339 
ftat (non-square), 112-tJ 
IUmlCk. •• 99-100. 109-10. 111 
b'USSCts, 109-10, 111 
laminated, 1IfI. 98 
,"ulding/siding. 108-11. 112-13 
,"urti.ing (notching) heel. into 

Iced, 100. 101 
sawn. 98, 99-100. 1 i6 
sealing heds 01: '.11 
singlc-:l3wn, 100. 109-10. 111 
spac;ng.111-12 
steilRl-benr. l1li. 108-9, 110. 

112-l.l, 177. 1i8 
\rood for. 175-79 
.~N IlbD wood constru\-uon. plank­

on-fnme. irnming/stru.'1urc. 
longirudinal; wood constru~­
rion. plank-on-fr-.une. fr-.uning 
structure, lr .. nsvc~c 

FRP. S" tibergla."" (FKP) consrruc­
hon illma 

gal\'3nic serie" 200-202 
garboards. hoUow. $,~ hoUow­

garboard hull 
gdroat application. 18-19. 23-24.3.1.1 

avoiding print-thruul."'. 18-19. 
37.39.64,67-68 

sian coat, 19.36.37.64-67 
gencr.uor, isolated alternawr (smy­

current \-orrosiun). 209 
genoa., mountinglstrucftlrc, tor 

wood c-onsrruction. 152 
Gerr 28 Offihorc Skiff, 165 
Gcrr 14 Spnnfi,herman, 26. 67. 335 
Gerr 42 mnror cruiser. Summtr 

Kyll/lltllt ''''fl';(. ISO 
Gerr 44 c-aramaJ'lIl. Slipm,am, 336 
Gerr 54 motor \'l'Uiser. 339 
Gerr 5; mOlor \'l'\liser. [maginl. 

198.215.224.232.288. 
342-43 

Gerr 60 DOC "'or. I J.(~IT Daml". 
341 

Getr lap'tr~ ,I""r . . \I~Jrig~/. 
338-39 

Gctr We.,thnurne ~~. 25. 334 
glUe< 

eJl<>~·. 9;-~(,. 11.\- P. 137. 153. 
1 ;-1-;( •. It.; -to" 

Resorcinol. \.l ~ 
Gre«e. Jlh.:iC'nt i"-'J.t~ ~)f. SO 
grout. tpu.\~ Fut~\. C:i~ )X~ ... 

groUl:~'utt~. r:-~. Il- . .:. 1 :""). 
160. 162. ~,....:. l~l':::-Ih 

. . 
\on~tru~t!ll::. ,":.'::~'..:":':~J.! Ir'.Im· 
ill~.-43. 7"1--': 

' .. "::: . 363 



hard-<hincd hulls. m<:!".sI ~Ullmuc-

rion 
~Iumin\lm. 19.5. 2:14. 245 
<nnk ,"rfacc.!radion •• 193. 195 
developable ~urfa=. 193. 195 
lon~rudinal !Taming. 234. 251-52 
~reel. 19i. 193-95. 194.234. 245 

h .. d-chincd hull •• pl~,"uud ,'011-

~rnlcrion 

~rrip-rlankcd "nrtum. 162 
rare-seam enn'mlenon. 165-68 

hud-~hined h\lll~ wnod con, true­
rion 

iramc~ 99-100. 109.110-12.135 
longirudinal framing. 119. 134-

Vi. 141 
planking. 103. lOll. 134-35 

h;udwan:. Stt d""k hudwllre/nning' 
"'tfUr. juiner hardware. pre­
\'ellung goll"anic co.....,.inn; 
mooringldo.:!ull!t hardware. in­
sWlaliulI/mounring 

h.wsehuk~. metal con.trua;nn. 204 
he.d I"<i~re. 258. 259-61 
hui.rinl( rings. pcl~tl'~lions for. 

FRP oalldwidl ,-onslnlerinn. 71) 
huUuw-gub<nrd huU 

depth uf hull. fr-7 
auur height. 52.97 
Ir01m<$. 99 
limbers. 114 

hUlle~'(Omb ,-ore, pla~ric/paper. 12 
horsepower. S" boat speed. hnlTllm 

dlick.uts;/fr~mill!l: adiumnen'" 
I"r ' -

hull-lU-d""k ,iuilll. fiberglaS! (FRI') 
eunsauuiull. 53-56. 54-55 

l>cJdillg. 54-55 
bolldillg lingle. 56 
ill-turned allnge. 53-54. 5.S-.S/i 
out-turned liall!te. 53-;4 •. ;.S-:;/i 
,hoebox. 54-55 
dlfoug/t-bohs {or. 53-56 

huU-tu-dcckjoilll. metal eonnnlr­
UUII. ri,·eled. 322-23 

i~chnx. ,v,MKI-CIJo:<r tllptd-seam 
con!'mJcrion, 166 

in!liularion 
doocd-ccll sp ... y-un uredlalle. 

2n-14 
cork.hccr..21.l-14 
nhcrgl2. .. <lti",m .h",,!:>. 213. 214. 

215 
metal rnn,mlcrion. 213-15 
sound-deadening. A4. 213. 21S 

isotropy. 18i 

jel drives. penetrations for. FitI' 
Slllldwich coO$trunion. 71 

juillerd"'ll~. wood {or. In. 178. 
179 

.~,iner harJ""re. p",vellung goll"anic 
cnrn",jnn. 202 

joiner I"'ncl •• I~. 118.130.253.336 
joinerwork. 18 

wood (or. 176-i9 

,",.1. hall;&.ll 
FlU' mn<lru .. Tinn. 5H8 
isolation p.d. 21 II 
meral ~nStl"'rion. 216. 2.S0 

364 INDEX 

wood coMrn ..... ion. 93. 96. 115 
\Vood-epo'~' enn,mlcrion. 173 
S,,/, olio to.llaH in,rall •• ion 

keelll>arl:hnnc. FitI' con,rrucDuII. 
29. 34 .. U-.l7 • .111-39 

sandwkh eon,mlcnnn. /i.1-67 
keellt>a~kbnn •• me",1 mn.trucnun 

bo" keel. 249-.S I. 250 
centerlinc vclTir.1 keel (CVK). 

197.198.220.247-49. 
311. 314-15. 317 . .lIR. 
319.320 

deep keel. 313 
!ke~, 241l-49 •. 11.1.343 
stem. 2~-49 
!tern frome. 249 
welding •. 111.l13. 314-15. 317. 

:1IA •. 119 .. 120 
1«:c1ll>aekhullc. wood ,'ODstruclion. 

8i.96. 106. 114-16 
"""III".,,,,,iuII IU'Jds o~. 145-46 
deodwuud. 91. 93-9). 94. '.IS. 

11fr-17. 139. 140 
dC<.l' k""l. 93-95. ll5-16 
hnm rimher. 93. 94. 95.116. 11i. 

1.19 
ked bo.nclI. 95 
kc:c:lsolI. 93-95. 115-16.135-36 
lamilllltni keel. 95-96. 137 
I"'I!'O Ixr.tsllhips. 8i. 93-95. 

135-36 
pt.ukkeel. '.13. 95.114-16 
l"~hbelcd. 94. 95. '.16. 115 
..:arf inillt>. 137-40 
,h.fdng. 95 
<rem. 93. 94. 9fr-97. 116 
• rcmpn,'. 9.1. 94. 95. 116. 140. 

lii 
w'K,d fur, 175-79 
Stt 011,0 s!t:lII mIT;" 

kccllbaekbulle. ,VU<)o.I-cpo~' ,-on­
.rru.'riull. 161. 164-65. 166 

keel hoI", 
hocking p"'''''''lIuur cu..:s. FRP 

olll, .. " .... i,,". 5(}-Sl. 5fr-57 
h.II." hoI",. 5fr-57. 70 
bcdding/<caling ("',Kill corcs). 

FRI' cnn!mlrrinn. 2A •. ;0 
solid~la~~ .re ••. FKI' <andwich 

consrnl('rinn, 70 
wood COn!trucrion. 1.19 

Kt\i~r. i, 20, ii, if" A:l 
knees. mel3l rnn'mlennn. Stt 

brackets. rncr.al enn<rrua;on 
knees. wood cOOltruction 

h.1nging ~nd lodging knees. II R. 
127.151-52.340 

",el'.d luH:c •• 149-50 
notuN! ,TtJ(Jks <SWWII). 1i7. 1711 
'Iwtrtt:r kllc,-. 105. 120. 149-50. 

171 
wood fur. In. 1711 

I~" bolt!. 5R-.;9 
I~pslrake hulls .. Y~ wnnd enn"""e-

lion. pJ.ank-<>n-frame.lapsrral:c 
I'n(e boals. delined. 2. 8 
leni,oth ",·c .. .tlI (LOA). 5-6 
length wa.erline (J .WL). 6 
Iight-di!placement boats. Sn adju.,-r-

men! faclors. FRP ~nsml('!inn. 
28. 31.35. 3i 

limber holes 
melal construction. 21;.221-22. 

312.320-21 
wood ,-onsmlction, IIlI. I 14 

log c~noe. i8-(I() 
Chcs-~pe1lke. 79- ~IJ 
Pol .... e;ian. i~-7~ 

lumber. S" wood ,.,II.i" 
Illaril~ borers (shipworm~1 

Icredoes). 8'.1. 'l2 
,,,,ud. ",.iSlalll 10. 1 ii. I i'l 

m~l 

a1umillum. It16 
cumpr(!';;iolllo~ds. 145-46.284 
deck-slepped. 146 
keel-steprM. 14;-47 
mizzen mas •• 1.12. 146.149 
wnnd. Iii. 179 

ma.lCir parrncl'!li 
mer.al ('(1n""",tilln. 287-88, 310 
wond ron,rruerinn. 1.12 

ma" "cr. FitI' <on,rrucriun.35. 
50-52 

liOON under. ;0-:;2 
mur srep. mcral cnn'llitNcrion 

inrem .... 2~/i 
framinr/'mlC.ntre. 24.1. 2011>-47, 
2R~lli.291,29.1.302 • .J09 

mi7.7.cnm.n, 2111i-Ai. 293. 302 
ma,., !;rcp. WntH.! (.;(Jnstru~tiun, 113. 

1.11-.12 
nno," under. 132 
mainmast and furem .. ,t. nl-u 
mi7..,enma ... n2. 149 
tie rods. 145-47 

mast Step. wood-.pn~· cnn'true­
rinn, 1 i:1 

mat. S,,' f.lhrir.!reintill'I:Cmen". 
FKl'r"n,mlenon 

:\IEKI' (mcrh~" •• h~·1 ketllne I"'wx 
ide). ('; 

mel3l COn!mlmon 
bulkhead~ and rank. •• 2B-6I. 

309,320 
buns/seams. 230. 309. 309. 

312-13.317-18 
abin/superstrucrures. 216·1 i. 

228-30.234.261-70.309. 
323-24 

.urrusiulll're,·enlion.200-212. 
213 

c;ul~ devclupment. 1111-83 
f.irillg.211-12 
fillinglSC'.dillg ''<lid atC;Is. 212-13 
n"aring-&.me eUII>trucuulI. 224 
hardw~n:lnrrinW'. illst<dl.tioll. 
204-~.212 

for ice ,-ondi.ion< . .103--1 •. UI 
interior /TaminW'mlcNre. 

197-99.198. 20ol-.S. 22(}-2<; 
keeVbackbont. 197. 199.220. 

247-51.250.311.313.314-15, 
317.318.31'.1.320 

large boalll'$hips. 19~. 323-24 
limhcr ho,le,. 215. 221-22.312. 

320-21 
mer.ab/m.rcrial,.IRI-91 
pille thicknesses and wcigh~. 

217-19.225-30.231-33. 
311-1.l 

rar hnl ... 320-11 

,ondhl .. ,ring olld 1,.intllIg. 210-11 
'mall hna .... .125-29 
>Ripe" 221-22.310. 320-21 
.rem. 248-49 
wcldinl:/'haping/.'I1\.nu.ti~lI. 

191-911. :10/i-22 -
.W,'/11 aluminum cnnllitNc.-ftun. 

ri\'crrd i1liTill; aluminum cun 
_'llirnu::rinn. welded tntr;tr; 
cnrp:r-ni"kcl rnn"m,u,:tuUl tn­
I"'r. mcr.al mn<rn\l:rinn. longitu­
dinal framing. framing/stnlctun:; 
r1'W::1'21 ,--oMmJrTinn. tnr1..'''''''I:noC 
framing. namingl """"tun:; ".:,:1 
mn.mlennn (mild m-el) 

moral c<>n''tT\l" .. illn. IlIngitu.Jillal 
fnming. t .... ~lIIill~.tru<:turc. 
197-199.198.221-22.223. 
224.228.230-252.289 

angle!. 223. 245 
eilbinlsuperslructute framing. 

221-22.261-70. 3~) 
ehalllld~. 243 
deck fl".min~. 22(}-23. 221-22. 

234. 237-3A. 243-45.246-47. 
309. 310. 3ll. 315 

elllPllc l>cJ. ant! bollom girders. 
221-22.270-77.272.309.311. 
315.316.319.323 

l1awu. 223. 234-38 
1100n. 221-22. 249. 310. 311. 

314.321-22 
w.:hlenin!l; holes. 221-22.321-22 
lighlwci!,~lt ,-on.\ruction. 295-9i. 

305 
,",ngitu.Jinalsl>lrillgerillPNcr; • 

223.224.230-38.273-78.310. 
314-16.317.320-21 

","ldillgl.i.JinlC (tlaJl~",eb). 23 
ncw IIIcthud. usillg KC (numeri-
• ..uy euntruUed) eUlull!t. 
220-23.222.238-43.245.2~9 

uIJ lIIellluo.I. using Slandud e.XU\l­

si"n •• 220-21. 245. 246. 249 
plot< thi.lu,e".- olld weIghts. 

217-19. 22.~-10. 2.11-.ll. 
.;1l-1J 

ring (web) fnme<. 197-99.220-
23. 238-4:1.24~-46.2111-1i4 

small hna ... 22~-2'i. 2.16 •. 125-29 
snire~. 221-22. 310. 320-21 
speed adjust",en ... 2.1.1. 21/i. 
239-39.242.27~.270-iA 

stan~hion! .nd brocke ... 279. 
2!:11-ll4.311 

10nn"lI:e admeasurement. 199 
T •• 213. 245-46 
weight n:duetiull.236-37. 321 
,,-eldin\!. 309-ll, 310.314-16 
,~tt niJo-aluminum '-"(JlUltructiOIl, 

,,-elded. framing/srructure; 
&.amc~, men" 'nnsnucrion~ ~t\."C:1 
\."'Onsr"l.:'rion, fntminglsmJcrurc 

metal constnlCrion. !C(nriinl:<"tior­
nlulas. SH \.'"Onsrnlccinn t1ltri.'f 

til aluminum; copper-nickel: 
slcel 

mtt.ll..:on)tructiun, IrJ.lh"·C'NC ir.un­
ing. t'raminglsmll'ture. 19i. 
199.230.264-70 

bollom fr~me;. 2'10. 2n. 302 
,.,.IInn framing. 292. 2')4-95. 300. 



303 
deck, 304. 305 
d .. k fr .... ing and girden. 2111. 

292.302,303 
deep web frames. 300-301, 303, 

304.305,343 
ellgille bed. and bollum girder.;. 

292.302,303.318 
& .. n. spacing. 290. 2'13, 304. 305 
IUllgitudinllis. 292, 294. 297-98. 

299.301-303 
m .. 't 'tep/pumen. 293. 302, 343 
with nl) Il)nboirudinllis. 197, 

289-90,303-5 
with "ptil)nollungirudill',w, 

289-95,298-303 
,cUI,hiull'. 292, 301-2. 303 
tup.ide. fr.mes, 291. 299. 302 
welding. 310 

melllls, Jur 
f •. 'tencrVhudware/stNcNre. 
140-42.201 

A'IlWTIet 22r.\itrullic 50 
('hnnnclmolr .tainl .. ,·.leel 
alla,,,},57, 141.201,216 

hnlr.:111-82 
hrass.141.201 
bron ... 57. SI. 82. 13~. 143. 

150.201.202 
,upper. 81-82. 201 
corrosion resistance. 141 
~':lnic series. 201 
hot-dip g-.ilvanized iron. 201, 210 
hot-dip g.il,·anized mild s!eel. 81. 

82.139.141,143.149.150. 
152.173,210 

MUllel. 57. 81. 82. 143, 149. 150. 
174.201 

silicon bronu. 141, 148. 149. 
152.173.174.200.201 

siainless-sleel. 57. 141. 149, ISO, 
152.201,204.217 

S" all') br~ckelS. meUtl conslruC­
lion; dat-bar 

mews. for hull materi.il, 1111-91, 
201 

lIIumillurn (manllc .tIu,'$). 200. 
201.202 • 

hnmzc. 181. 182-83.201 
LlIppcr·niclu:l, 1111.201.329-31 
Cnr-Ten ."tccl. 185.226-30.257. 

263. 288 •. 105 
g>I!,-mic seric •• 201 
iron. 181-82. 183 
i."tr()p~· (unifurm '"lfcnp). 187. 

199 
mild ~t.e1, 182. 183. 184. 200. 

201.305 
midships, Io.::\(ion of. 5-6 
modulus of el,lIIicil\·. 20 

oihigh-modulus ·fiber.;. 7. 20. 
22-23 

uf,netllls, 186. 189. 197.329.330 
Sit dIs. f.briL,.{rcinlUrccmcllIs. 

hib",-e1ungauun 
mold-rcl ... «. 10. 18 
molds/tooling. for FI{ P consrruc-

tion 
temale (hollow) mold. 10-11.23 
male plug, 10. 24 
fur mass·"roduClillll. 25-26 
for one-off cnn.truetion. 24 

stiffi=nc .. , cm:mal. 25-26 
ruming rings, 26 

,nolds/tooling. for wood-epoxy 
cold-molded .:on5rrutrion. 
168 

moment ofinerria (I), English-to­
memc .:onve~ion, 281-83 

monoroque construction 
welded melal construction, 

197-98, 199 
wood-epoX)o' .:onstnlClion, 102. 

153. 154 
mooring/docking hardware. 

inslalbtionlmoullling 
FRP construction. 35. 37 
f'RP sandwich construclion. 70 
melal .:onstrucrion. 204. 288 
wood construction. 152 

multihulls, 2. 8. 336 

noise reduction. insulation. FRP 
constNclion.84 

oil. vcgeUlble. for IiIIing metal voids. 
213 

one·off con!tru.'\ion methods 
b.wa corelDurakore. 24-25. 60. 

m 
FRP construction. 23-25 
FRP construction, C-F1ex, 24-25 
wood-epoxy strip· plank .:onstruc-

tion. 101-2. HS. 168 
o'oerhang. long-ovemanll Sn conec­

tion.7 

paint 
for aluminum, 205. 211. 214, 215 
bOllom/anti-fouling, 189,32') 
for copper-nickel, 330 
epoxy. 214. 215. 330 
for steel, 205. 210-11, 215 

passenger vesseis, Subchapter-T 
specilicarions. 48, 73, 160 

planing cnft. SN powerboalS, high­
speed planing craft ClJr;(S 

pbnking. wood construction, plank-
on·fr~e, 101-3. 107-8 

bevels. 155 
bun bloW. 142 ..... 3 
.;u'\'el. 101. 102. 103. 107-8. 154. 

339 
duuble·diagunol. 102-3 
double-plank (doub1e·catvel). 

101.108 
f •• reners fur. 1~2. 143-44. 

ISO-51 
ga~d.nake.9S. 100. 101, lOA 
herringbone·botrnm. 103. 121, 

134-35, IIl2 
lapsllake. 80-81. 102. 103, 108, 

110.149. 151,338-39 
pl)·wood.97. 108, 121. 140 
pl~~.ood lapsuake. 102, 103. 108. 

140 
SL,.,f joinu in. 140. 142. 155 
..... m •• ,.u1ked (cUl·d). 86. 

91-92. 154 
!Cams, eJlO~icd-in <plincs. 154 
shetrstr:lke, 94. 108 
spiling. 155 
suip'pbnk, 101-2, 103. lOS. 112, 

143-44. 149. 155. 157-61 

wnnd for. 175-79 
SN als. ceiling, wood enn.mlC­

tion; deck. wood constru.:tion 
planking. ,vond-epo~' con'm,~rion 

I'I)wond. 16;-6/1 
strip-plank,154-55.157-61 

plywood. 179-80 
fir, Douglas. 179-80 
larch, \VeHern, 179-80 
marine vs. exterior-grade. 179-80 
MDOIlIDO overJa)'s, 180 
non-APA boal plies. 180 
...uerproof boil ten. 179 

pl)wood, as .'Ort material (FRP 
constNclion). 12, 13, 18, 28 

as backing for hardware allach· 
mentS, 28, 68-6') 

bedding/se-ilinglshealhing. 18 
for bonom framing/stringer.;. 16. 

18 
for engine beds. 28 
for floor.;, 16 
for Iransoms. 13. 28 

plywood. as planking/pantls. 102. 
103. 108. 179-80 

cabin rooli'sid ... 126. 128-29 
cabin sole (r ... .&k·and·hoUy). 129 
declu,149 
s.'3rIing. 140 
wood·epoX)o' coRSuuction. 165-66 

plywood, as scrucruraVJOiner mater-
ial 

bulkheads, 253 
laminated keel. 161. 164-65. 166 
mold sti1lening. 26 
in small aluminum hulls. 329 

polyester resin. 10-11.15. 18.22. 
104.153 

compatibility with vinylester. 23 
isophthalk. 2 
orthophthalic, 15,22 

polymerization (ruring), of polyester 
resin, 15 

power. Ste boat speed, bonom 
thickness/framing adjustments 
for 

powerboats. heavy·displacement 
\"fJ~-aging ,:ruiscrs 

FllPcun.truLbun, 30,76 
melal construction. 250, 251. 254, 

295-96 
.. uod cun,tructiun. lOS. 126-27, 

135-36. 148-49 
puwcrhU;&ts, high·.pccd pbning 

,ran, aluminum con~nu.c.;tion, 
195.295-96 

deck framing. 280 
engine bedsIIongirudi~al mmin!. 

233.236,270-72.213-76.27/, 
325-27 

platt thickness. 225-26. 325-27. 
329 

ring fr.uncs, 23S-39. 242 
small bv.t>. 325-27. 329 

puwerbo-.ts, hib""'l>ccd pL.ning 
cran. FI{P/sandwieh consrrue­
rion. 2. 8, 30, 34, 35 

chine reinforcement, 71-72 
engine bedsllongiNdinaJ framing, 

40 
Roo .... 48-50 

JIOw"rhoar., high-.peed planing 

~rait. srtd ..:on:-1ru~t:U:h 1 "3 
engine bedsllon~ituJin..J !uUJiu~. 
233.236.2;O.1;~-73.17~-;~ 

plale thicknc;;. 126 
ring frames. 23tH'). 242 

powerbom. hit!h-.pecJ planing 
" ...... .tfl, wood ,,"ollslN~tilJn. 113. 
133-34 

powerboals. high'specJ planing 
cnlt, wooJ .. C'po:c:~· ,un~tru,riun, 
168-69. 171-72 

pn:preb'" 7 
primary bond. 18 
print-through. avuiding. 18-19. ]9. 

6-4.67-68 
propeUer .h:dt. &t ,haftltJg. pene­

tr.niuJi fur 
propeUers aSld .trub. FRP/lWldwieh 

c..vnsuu,tiun 
mounlinglinsllLl1atiun. 34. 37 
sandwich L"U""INLbun. 70. 72 

propeUers and .truts. mct:ill .un· 
Sauc,;:tiOIl, anoc.lic.: rrOh:L~Un, 
208 

prupellen and .rrur.. wnnd .:on­
'!rU,riun, .tructure fiJr. 116 

propulsiun unit>. pcncrrarinM fur, 
FRJ> IWIdwich cun'!rUction, 71 

pump~. isulating (g-.alv-.lnic tom>­
siun). 202-J 

pully 
core·bond, 13. 14.23 
epoxy grout. 69. 73-74. 155. 160. 

162, 164. 165-66 

n:sin 
estimating '1Wlntitic; • .18 
tRWUII aud .tuNb"" 19-20 
proper .. nuunr fur succe .. JUl cun: 

bonding. 12-14 
Sit als. cpu"y resin; pulyater 

resin; \'inylcstcr n:sin 
resin, (,:uring 

crolS-linking. 18 
cxurherm. 19 
polymerizatiun, IS 

J'C'Sin :i~1:cmslfi)rmularinn~J 19 
fur fiberglas. (FI{P) consrruction. 

'Illndard layup. 28 
high. elongation, 22-23 

rigging. running. wnod fur 
hlncksidcadC\~i7J1rds, 177 

rigging clean, m';"nrinw~rructurc 
for, wnod .:onstruction, 152 

rigging wire, 146 
rigs. SN ~iling rigs 
rnoetS/ri,'ering 

aluminum (aluminum .'OnstNC­
lio(1),322-24 

cupper (wuod ,on>trucbun). 
81-82. 151 

carl.' mcr-.I h"ar. (in,", hrun7.c). 
lAI.182-1I.1 

pitch/'pacing, 121 
river diamerer. 323 
watertight lap seams, 323 

round-bilged hulls. aluminum .'011-

stNction. 188. 28') 
round- bilged hull •• sleel cu""truc­

tiun. 19]-95. 194.289,305 
rollnd-bilged hulls. wood construc­

tion 
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belt (wcb) ti-~mc>. 118 
"'WII Ii-~mes. 98. 99-100. 110. III 

roulld-bil~'l:d hull •• wood-epo"y 
CU",tn.lCUUII. 168. 172 

rubr.lil. S4-SS 
rudder. met:li COllsuuction. 207-8. 

313 
rudder port and bearing 

isolating lJIal"anir rorrn~ion). 
mew consrruction. 203-4 

penetmion for FRP sandwich 
consrruclion. 70 

'Jilboals. daysaileJ$/racel$. 
FRP/s3Jldwich c-onslructioJl. 
.15.76 

'JIIN,.rs. FRP conslruction 
h<>nnm laminale. 30. 76 
lioo .... ~9 •. ~(}-B 
hull ·,u-da:k jninr. 5.1-54 

,Jilb"ats. heaY)'-dio"laccmenl \'IIy­
~ngerui.e ... 

FlU' ronsmlCtion. 30. 5(}-H. 76 
m0131 consrruclion. 250. 251. 254. 

295-% 
wood c-ollSrruCtiOJl. 108, 113, 118. 

126-27. 135-36. 148-49 
,.ilbom. light higiL-perlonnaJlct 

Lluminum COJlsuuctioJl, 295-96. 
323-24 

nbe'!." .... andwich <'ODStn.lc-tiun. 
70. 74-75. 76 

wnnd con$rruclion. 108, 126-27 
wood-epoxy consrruction. cold­

molded. 168~9. 1il 
sailboals. met:li c-o'liuucuon 

iraming/;uucrun:. 243, 246-47. 
291 

ked. 250. 251 
,.wooa",. wuud 'U",uuc-riUII 

"oiling. 118 
1100 .... 113 
Irame •• 110 
kccl. 9.1. 96. lIS 

,ailing ri~" 
."ner. 147. 149 
kClch. 1:12. 146. 1~9. 2116-117. 

293.302 
~hooner. 132.146.194.286 
.loop.149 
,~~. 132. 146.286-87.293.302 

sampson poSt. mounrinpsrructure 
for. wood ronsrruction. 152 

Stantling number (Sn). 4. 5 
sundings. melhods for delermin­

ing. 2-3.7 
scarf juilll>. wuud CUII.lnlc-riUII 

ke,'s and hook>. 96. 138, 139 
in 'Iargc: timhe ... , 117-40 
in "lank •• nd .m.1I timbe .. , 140. 

H2 
Iy"es. 138 

5<'<cws. Sit wood sereW$ 
sea chem. melal ronsrruclion 

anodic prolection, 208 
insert plates. 288 

seacoek> 
brUlIl.c, iso1aring (galvani~ eelrru ... 

• ion). 202-), 205, 208 
n)10nlplastic (Marelon). 202 

>«und:uy hund. 17. 111 

366 INDEX 

shaftlug. pellelration for. 70. 288 
skcg. 248-49. 313. 343 
skill ccr'l, 19. 36. 37. 6Hi 
Slll:dl bcr~l>. d.lilled. 2. S 
spe.ilic gra,;ty (SC l. 349-50 
Spectra. 7. 20 
SJ.~. So-< bo~t sped. buttOIll 

dUdmessl~ ad'JIISIIllel1lS lor 
splines. wood. epoxied-in. 154 
srabilin' calculation! • .38 
stabilizen. metal conslruction. 288 
stanchions. melal COJlsrruction. 

2111-83.292. 311 
brnckCl$. 21:12-1:14. 311 
compre$!ionlo~ds. 281 
pipe. 281-82. 344 
spacing/localion. 281. 282. 292 

.r~l. as hull material 
ahl'2.,inn r""i'r2n<e. 191. 197. 22R 
"'lo,'S. III.l-R5. 191.201.205 
'f)rTosinn, hacterial, 190 
en",,,,inn. pmnir, 200. 204 
(n"05ion. poultice. 205 
corrosion. ruSI. 185. 18i. 188-89. 

204.206.20')-12.213-15.251. 
305.318,319 

corrosion. strJr-c ... ""nt, 208-9 
Cor-Ten steel. 185.226-30.257. 

263.288,305 
,uttiult,307 
cndu .. ~c limitl,rn:ngrh. 111. 

194-115. IR7. 188-89. 197 
~alvani7.in~ (zing/aluminum 

spraying). 210 
high-c-ubon sleel. 183. 185.201 
for lightweight co"'lnIebun. 305 
low·carl"," .rcel. 1111.201.205 
mild .ICCI (srrucruf'LI earN," 

sreel). 182, 18.1. 111~. 200. 201. 
263.267-70 

IIU>JuJU.' uf chi.,-n..in·. 186. 1119. 19i 
painting. 205. 21~11. 215 
,,1.,0 Ihickn""" and .. oights. 

218-19.22.;-30.267-70.2119 
me« rise .... 1119-90. 210 
hl< ~nsvc,"" framing "ith no 

Inn,;inldina!. (light ice-elm). 
303-4 

Sit alio steel constnlction (mild 
Sleel) 

!,eel angles. for ill~t:illillg engille 
mount!. 58-59 

steel consrruction. &.uninltlsuucture 
bulkhC:.lds. 254. 255-56~ 257 
cabin framing. 261~2. 263-f>-I. 

267-iO 
da:k framing, 22(}-2.1. 2.1-1. 217-

111.243-45.246-47.279. 
280-111 

hulllnngin,din.lsI'lrin~ersigird­
e .... 232-34. 235-36. 2iO. 272-
7-1.276-78 

for maSl step. 2114. 286-87 
sr.-unless-steel insen plate>!ri .. r 

we1dmenrs. 204-5 
Su allf; (ramcs, metal cun!'tNc­

tion; metal cnnstrucrion, Inngi­
nldinallraming, framing! 
struCturt; mew collSrructiull • 
lr.mwcr.< (raming, tr.lmingl 
srruL:rurc 

5~cl uln!irnJcriun. lightweight . 
..:andingslfonnul:o., . .105 

,reel c(Jn,rruc-non, lon~';rudinal\y 
ti-.med •• <:tntlin~"'funnula.'. 
224-25 

allooe I",-..tiun. 207-8 
0"0.1. '1u.ntity. 206 
bonom rlat •• 226 
box-kee bonom pl,u •• 251 
box-keel sides. 250-51 
brackets, 283-84 
buJkh .. ~ds. 255-56. 257 
bun alld scam 1",-..tiOlls ill pl.le. 

230 
C'abin-rout" CUII.UUCUUII. 270 
c-abin-jide Ii-ames. 261~2. 263-

64 
chine-rod diameter. 252 
CVK and Hem. 2411-249 
dl:Ck and ,upcl'!tnlCnlfC side plate. 

229-30 
deck-beam dimension$, 245-46 
deck-beam knees. 246-47 
deck girders. 28(}-81 
deck-lonr;itudirW dimellsiull'. 

238 
doubler "Lites and in"," "laIC<. 2RII 
ellgine bed .. 272-73 
.. timating hull surbce. 20R 
Aum,.2-19 
hull-"""nm girde .... 276-77 
hull-longitudinal dimemions. 236 
longitudinal-stilrener sr~cing. 

232-33 
mast l"artIlen. 287-88 
m:o.'t .Iel"', 2l16-R7 
ndiu.,-~hinc panellengrh. 194-95 
ring-frame dimen.inn •. hull bor-

Mm. 241-41 
ring-frame dimen.inn •. Mplid~. 

24.1 
ring-frame ."adng O.c. (Iongiro­

dinal enn<lnlClinn). 238-39 
minle!s joinr between mild steel 

and aluminum. 217 
sranchions. 283 
sreel boatbuilding aUo)' physical 

propenies. 184 
Stenl frame. 2-19 
stem tube. 278-79 
IUl"'ides (.hell) pL.le. 227-29 
U-.II.um and tr.I.nsurn ti-~ming. 

228 
\YJI!crtigh' collisiun bulkhead.. and 

ank.,. 259-60 
.ttcl cun.rmctinn (mild 'Ieel). 

11I2-RS. I R7-99 
anode installation. 205-a 
cabinisupel$tNcrure. 188.216-

17.228-29.230,261-63.264. 
267-70 

curvaturt. compound. 193. 195-
96 

curv-.rurt:lb-~<k>et, 191. 195-96 
deck. 229-210 
di<ad,~nralle,. 1 R7-90 
filling voids. 213 
hard-chined hulls. 18i. 193-95. 

194.245 
hard"~n:lfininKl'. installation. 

204-5.212 

insulation, 214. 215 
kccVbadkbone.247-S1 
lillhnveighl.305 
line-healing, 195-96. . 
lun,;iRldinal framing. 197-99. 
19II.223.224.2~8.22?-52 

pl.rc .tiffi:ne ..... 197 
plare Ihiekn", •. 217-/9. 225-30. 

231-33.311-11 
r~dius-chine enn.truerinn. 193-

95. 194 
.addle plale<. 195-96 
sighr-line rem,,10Ie5. 196 
.mall N' ..... 224-25 
.rainl",.-srecl inse", for chafe 

and cnrm,.inn rc5imnre. 204-; 
,rainl ... ,-,reel threaded insem. 

212 
tr.l".ver>c-f .. .uncd with Iungirudi­

nals. 298-305 
ttaIlSverse-iramcd with nu I"n~.j­

tudin:w. sanding>Jli.rmula ... 
303-5 

INn.ve,"" framing, 197.198.199 
welding/.haping/consrruction. 

183.188.189.190.191. 
193-96.197.307.308 

,velding ''!o. riveting. 191-92 
SN abo mew construction; steel. 

as hull material 
sleet (OIUltU.:"tion, tran'SveNc­

Ii-.lmed wilh Inllgirwlinal ... 
scanding..lfnrmulas. 2911-305 

bunum-frame dimen.ions. 298. 
302 

cabin-roof ronSlNction, 267-70 
cabin-side iranlCs, 300. 303 
deck-beam dimensions. 299. 303 
deck girders. 302. 303 
deck lonr;irudinals. 299. 303 
deep web frames. 300. 303 
engine bedsibOItOIll girders. 302. 

303 
frame spacing. 298. 302 
hull longirudinal.. 299. 302 
longitudirW strin~":r or ~';rder 

plales in lieu uf wei! frames. 
101 •. 10.1 

ma.<r '!cp. 302 
.ranehinn spacing. 301-2. 303 
,np.ide.-(nme dimensions. 299. 

302 
Heel cnnSlnlCtion. IllInsverse­

(nmed wilh no longirodinals. 
!C:Indingsifonnulas. 303-5 

deck pia Ie. 304. 305 
deep web frames. 304. 305 
ir:uue spacing. 304. 305 
hull plale. 304. 305 

>leering gear. pcne~rinn.. fnr. FlU' 
!lanc.hvich cnn~MJcrion, 71 

.rem. FRP ",n<lnlerion. 34. 35-37 

.rem. metal constRlclion. 248-49 
srem. wood construction. 93. 94. %-

97.116 
buill-up. 96-97. 116-17.137-38 
Iaminaled, 97. 11 7. 13 7 
lIarurLl·cT(x.k. 96. 177 
<awn. 116 

stem. wood-epoxy consuuction. 161 
IIcnl tube. pcnc~rinn Ii" 



FRP sanctw;ch COnllNctiuII. 70 
mew COn5tn1mon. 278-79. 311. 

314 
stem fTame. 249 

stopw:ltm. 108 
srrength. ""at. Stt lcantlings. meth­

od, fnr detennining 
,tringers. Stt fiberglass (FRP) con­

IlNc"tiun. framing/structure. 
longitudinal; mew conslNc­
tion. 10ngitudinaJ framing. 
fn.ming/llNc"tun:; wood con­
'tTUmon. plank-on-frame. 
fTamingl.rruc"ftUC. longitudinal 

strip-planking. Sn ,vuod conslnlc­
rion. plank-on-frame. strip­
plank: wood-epoxy 
con'lNc"tiun. strip-plank 

'IN(ruroll c"1llculations. 38 
.INt. Stt propellers and srru~ tlflnt< 
.nTOne.18 
Subchapter-T spccilications. 48 
sump 

deep-sump Sn con=ion. 7 
wood-epoxy raped-seam con­

.1N."lion. 166 
• u<face-propeller Jri, .... pellfrtA­

tinn. li,r. FRP 'iUl..l,,;~h COII­
smlction. 71 

Sutherland Runa""ul. 337 

IlIbbing. wood-epoxy mip-pl2nk 
<onslnlctioll. 156 

I"Ahhinglbonding. FRP .:onSlrucrion 
till b"ttom ItJJllinl(l.rrilll(ers. 16. 

17.41-42 - -
for hulkh .... J"'rin!: I".me •• 16. 17. 

45-47.333.334 
for engine·beJ .tringel>. 16.41-

42 
inr !lOOl>. lb. 49-53 
for hulltdeck .ainl(Cl>. 43--15. 47 
for m<lIJ .riflcning.lb 
nIMuI/rnn,irinn •. 17. 18. 41--12. 

43-4;. 47. 49-5.1 
solid-Ida., 1I.a, ... nd\\;ch ClllI­

srru::rion. ;1 
fOI wJrertiKh~ .:ollision bulkh.ad •• 

47--1S -
unk>. met,.) cORSU\lerion 

b •. me •. 259 
..IesigneJ lur head Ipressure). 258. 
259~1 

luclr~Ilk>. 200 
inlcgroll "-'Iertighl ranks. (ram­

inci'IN,ture. 224. 309. 320 
I".nk •. ~,ood-epo»' upahnm con­

'mlctinn. 1M 
T -bolUS. Sit pa'~nger ,·e"",I •• Suh­

,hapter-T 'pecinearinn. 
through-boll! 
~omprmion tubes for. 68-69. 70 
engine muulll insl;allation. 58-59 
CJX'X\ annuluses. 68-69. ;0 
FRP con.tructiun. 53-56. 58-5'J 
FKl' !'and\\;ch '()n~nu.:riun, 

bS--{,9. io-il 
hishlyloaded. 70--71. \52 
huU-10-deckjoim.53-56 
isolaring (g-o&I'"lInic conosion). 203 
scalinglbedding. cored lamin~tc>. 

28.55. iO 
washers. 145.152 
wood conHrucrion. plank-on­

fTame. 82. 119. 144--15 
through-hull fitting», ~tr.ly-cumlll 

corm~inn, 90 
lie lO(b. 127, 132. 144--17 

hreaking .rrengtb. 146.345-411 
rncrail. S4-SS 
tonnage aJrne,uuremem. 1~9 
moling. SI, moldillooling nr/7U, 
rowing eyes. penetrAaun. for. FRP 

f:and"ich cc.uutNI.:UUII. iO 
rnnsom. FlU' (onsINcaon. core 

material.tbonding. lJ. 28 
tran~om, mctall.:un!l>b'Uc.:tiun, fram­

ing.22S 
rnnmm. wuoo <unnN."lion. '13. 94. 

130.339 
\vinebolass. 9'1 
wood fill. 176. 179 

tra, .. ler crack. mnunringi>lructurc 
ior. wond (nn"rucrinn. 152 

trim rabs. penernrion~ for. FlU' 
.a"d,,;ch .'Onsrruction. i1 

tnmnel •. A I 
rugMall< and harge •• 116. lJ6. U8 • 

206.229.329-30 
tumblehome. i. 99 

,"cuulll-bagging. 11. 12 
.:0n:..I FRP I;unillllte;. 13. 75. 76 
prcs.,un: •• II 
oolid FRI' 10Illi"otes, ll. 20. 22. 

H 
wnnd-cpo»' .nip-plank conslNc 

rion. 1(,; 
\' -bnttnm hull .. wood <on,rrucrion 

bonom planking. 103. 1.14 
frames and .ide plonking. 110 

Veern. 124. 1:;6. I.SA. 160. 162--{'.l. 
16;.169 

\rdting ship!. 80-81 
vinvlesrer re~in. 18.22-2.1.75 
volume of hull. i. Sunlo6 di'l'lace-

mem 

'Y;lh:rline. SIt len)tlh wAterline 
(I.WI.) -

welding. 306-22 
acce .... 116 
aluminum. 183.188. 189.190. 

191.192.195.196.197.307. 
308 • .114-16. 317.JI8.322 

back-~ep.31b-li.318 
ca:bon-arc. 307 
distortion. 308. 309, J 16 •. 1UI. 

324 
dcc'lric-arc. 306. 307-20 
c1 •• "tric-arc. t-DG (meral inert­

ga.) .hie1ded. 183. 246. 3011. 
.116 

electric-arc. TIG (tungsten incrt-
gn) shielded, .107-S 

elccrTndc .. ,hielded-arc. 307 
forge-.306 
jigi. rorating (or building upside 

down). 3111-19 
jip (SlRlnghock.,) • .11 A 
leg and throat. 309 
light plate to hea':" plate. 318 

line-heating. 1 '15-1)6 
meral-arc. 30i. 308 
lIIew-arc. shidded. 30; 
u.wacct,·lene. 3U6-i 
piich. j11 
Dlate 5e"Ams. 4JQ. 31 i -18 
pulse-arc. 192. 324 • 325 
'"s. ri'"Cring. 191-92 
sequence. 31(,-18 
snipes. rat hoI ... and jimhel>, 

221-22.310.320-21 
steel. 183. 188. 189. 190. 191. 

193-96.197.307.308.317 
steel to copper-nickel. 330 
weld messes. 32c}-21 
SlY OliQ ..uuminum consma,,~rinn, 

welded; $Ieel conrn,aion (mild 
steel) 

welds 
bun. 230. 308. 309. 312-ll. 318 
chain and staggered •. 109-11 
cominuous and intermincnt. 308. 

309. 31O-U 
en""i ng • .120-21 
nUet • .108-9 •. 111-12.31.1. 

319-20 
!.(ril..!i~. 31'J 
lIlillimi:<inR. 30') 
"lUI! .nd ,jot. 313-14 
.i7.c "'; 3()9 • .111 
V-grnn, ... in hra'":,·pl.t •. 319 

\\"ClTed mrtilcr area. "-'Iimaring. 208 
\ ... in"h. mounring/~rnlrnln: r(lr 

FRP COnftTUction, JS 
mer."II conslruction. 204. 288 
wood .'Onslruction. 152 

winJI..,.. lIluunling/srrucrure (or 
FRP ",nJ .. id, con$truclion. 63. 

70 
lIIeW COII~U\lction. 204. 288 
\\'000 cUlIstNction. 152 

\\"0001 •• oli..l 
~ir-..IricJIsc""lIin@:. 88-S') 
~nnWll rings. 83-84. 85. 86 
hcnJing. 8J. 86.98 
bc.<t ""at lumhcr. pl"nk-on-(Nllle 

,onslnlC,ion. H9. 106. ISJ. 
m-i9 

best boar lumber. wood-cp<>\'Y 
strip-plank ronsm"non. 1;4. 
162 

bog seasoning. 8'J 
Cllmbium. 113-84 
c"Ompressioll srrength. 83. 88 
... core n .... teriaI (FRP construc-

lionl.28 
hanJ-hewn. 89 
hrarm,"ul. 84. !19 
insula,in,; quali~·. 11-1 
isolating on meral hull. (poultice 

corrosion). 205 
kiln-dried, 6-89 
lignin. 83. 90 
1Il0inun: cunrent. 118. 92. 95. 153. 

175 
mnldcJI.idcJ Jimen,ions. 106-7 
natural crook •. 1I-I-8.S. 96. 110. 

113-14.177.178 
prtsSUrt-U"t"iled. 90 
p"'pcr SINctutoll u .. "I. 85-'12 
rift-sa\\" (quaner-mvn). RS-8i. 

89. 154 
sapwood. 84 
slash-sa\\1l (plain-;awn). 85. t;4 
specine gra\;~·. 350 
srrurrurclsnength. 82-54. ai-SS. 

187 
swelling/shrin \ugcI\\"2'1'"Ile. 86. 

87-S8.15.1 
,vinter-cut. 88. 89 
till w,,"d-el"'~' eon.INL"tion. 154 
S .. a/", w(x,.). ,"lid. hanlwoods; 

wood • ."Iid. ."hwnnds; wood 
gn.in 

wood. solid, hardwood.. •• 84-95. 89. 
I 76-i9 

afromo",i •• 176 
agba.176 
aprong (apilOng). 176 
.. ,h. 176 
hluc b .... m. 176 
huttemul. 176 
elm. ~:nglish. 176 
elm. rock. 1 i7 
elm. while (American). 175. 177 
gn:cnheart. 177 
hicknn·. 1;0 
iroko (bang. nIle. ndum. ele.). In 
iron bark. 1 ii 
lignum lime. 177 
Iu<ust. blad" 211. 1 i7 
mahog-Any. AJ"rium (kha~"lI). 178 
maho'g-Any. H",..!"ra, (Me.";cm) • 

17.:;.17S 
mahngany. l'hilirpine (n:d lauan). 

m.178 
mIlh0!(3ny. PhiliPl'ine (\aRgile). 178 
meranri. red (red sera\"al. 178 
oak. black. 178 . 
oak. European. 178 
oak. red. 175. 178 
oak. white, 28. 95. 96. 137. ISO. 

154.. li5. 178 
okoume (gabonlgabonn). 1 i8 
sizing plank fasteners for. 150 
lo:U, 12'1. 137. 154. 175. 179 

,vuoJ. $olid. sofnvoods. 84-8S.I19. 
176-7'1 

cedar. 162. 175-79 
cedar. I'on Orfonl. 176 
cedar. red. 176 
redar. Spanish. I i6 
cedar. white ijuniper). 175. 176 
cedar. 1"Cllow (Alaskan cedar). 176 
cypre~. bald, 176 
fir. Douglas (Oregon pine). 28. 

95. 103.162. li5 
larch. ullem (hackmalack. tama-

rack). 28. 84. 177 
luch. European. 177 
larch. Western. 175 
pine. ~:a..tem while. 211. 104. 162. 

178 
pine. pitch. 1 i8 
pine. ponderosa. 1 i8 
pine. s..'OtS (Scots fir. redwood. 

rcJ Jeoll). 179 
rinc. sug-~r. 179 
pine. yellllw Ilnn!lle.t~ .. lIow). 95. 

1;;.179 
plank f ... elle:, 101. 151.l 
redw,,(") lse'lulli. '. 1 ~9 



spruce. Silkl. I is. I i9 
for .trir-planking. 1t.2 

wood cnn.nucrinn. plank-<ln-tTomc. 
.1U\..:! 

balten·"""", planking. ]03 
bulkhClo"L<. 1.10-.11 
".bin. ]25-.10 
<cilillg. 11i-18 
Jed",. 104-5. 12J-2~ 
Jr.wbacks, 15.1 
I.~illg ... rf •• ..",. 91 
rloo~.94,97-98. 109-10, I1J-I~ 
Ir.uncsltToming, 81). 91. 94. 98-

100.108-11.112-13. 135,339 
hiHOI}' iIll.J .Je,·c!ul'",elll. 78-82 
h"AAing/diagollai str:lppinp;. 136. 

147-4'). 1$2,339 
:n'ennr painting. '12 
. ;",nr<. hoddinglluring. 91 
",n" . ..:arf.9( •• l.1i-40. 339 
kcclih.ckhnncls!em. 9.1-97. 94. 

95. lOt. 
~e hnaBl.hi",. 87. 93-9.~. 13S­

.ll). 147-49. 182 
rl>nking. 86. 94. 101-3. 107-~. 

1.l~-35. 140-14 
:nn~m. 130. 339 
\·en!ila!ion. 92. llY 
",>Od-epo.x~· <olblru"i • .lIl. 15~ 
Sa Jt.. iasleners. for wood .'011-

',ruc!ion. p1ank-on-irame; 
inmes. wood construction; 
ked/backbone. wood <011-
;tru.'liUII; pl.llking. ''''00 
~un~uucrilJn, plilnk-cm· tr.unc; 
,~arl'joinrs, wund cnnsnucrinn 

wl.Jf.JJ ~CJnsnu~"tinn, plank-nn-f"r2mc. 
~iU'\~I. scandinwJfonnula..~, 
1Ot.-3t. 

.Jju>ring trame si.Jing and mnld­
ing lur C<'ln,'Cnien, &arnc 'pa<­
ing. 112 

bel, tTomes (web tram«). 118 
bulkheads. 130 
<ahin roof and roofbc:lms. 12S, 

129-30 
cabin-roof cWns. 127-28 
cabin-roof con,tru.'lion, 128-2\1 
<.bin-si.Je reinfurcement. 126-27 
<.bill ,i.J ... 125-26 
<tiling. 117-18 
dUlle ur chine lug. 122-23 
dillnp ami bil"", ,tringer. 118-20 
Jc..:k. 123 
.Jc..:k heam, and Clrlin'. 124-2; 
.J""k girde". 1.l6 
.J""k .hc;arhing, 123-24 
engine beds. 133-34 
engine mO\ln~. 134 
name siding and molding. 108-

II 
frame spa.~ng, 111-12 
Ral (non-squille) f ... .ull ... 112-lJ 
herringbone-bullum planking. 

134-35 
hu", limher. 117 
keel. 114-1(. 
keehnn, 135-36 
laminaled (or gro"n) Roors. 

113-14 

368 INDEX 

limhe",. 114 
m .. 't I".rtnc ..... 1.12 
ma.t'rep. IJ 1-32 
mulded/,ided dimen.ion •. 10(.-7 
multiplc hil!-'" .tringe ... 1.11. 
rlank thirkne>.,. 107-8 
!rOa\\'n Huor'S. 11:; 
shelf, 121 
'tem .",1 'temp"", 116-17 
,trip-pbnk hilge stringer. 120-21 
,trip' plank ti-.me 'pating. lOll. 

112 
'''~n'''m. 110 
w~terri! .. llt/culli.iun IKdkhead,. 

130-31 
~~ ,,/w l")t~nc:n. for \Yuod ,on~ 

sln,clion. pl,,"k-un-irdme. 
$,anding!/ionllUIas 

wood ('On$ll\lclion. plank-on-ir~m~ . 
dnllhle-di2/1onal. i. 102-3. 15~ 

wood ('OnS'''lclion. plank-on-{ram~. 
ti-aming/!Irucrurt.longirudinal. 
94. 1()5 

beam shelf. 105. 119. 140 
bil@:e ;tringcr;. 105. 107. 118-19. 

120-21.136. 140. 1i5-79. 339 
bilge ;tringeN • .Jiagun:LI. 339 
bonum giNelS, 135 
dlinc lug. 122-23, US 
diagullol SI .... I'pillg. 131>. 147-49. 

152.339 
luge 1>0-.1> (de,k ""rJe"" mulriple 

uilge ,trinb"''')' 1.15. 116.339 
I.",,,, h ... " idi.gunal ""'prinRl, 

147-~9 

rihhand', 94 
.r.rfinin~. I~O, 1.42 
.heer'damp. HH. 106. 118-20, 

119,121,140.1)6 
wnod fur, 170;-79 
S" all. d",k &aming. wood con­

!mlction; frame!. "'000 
con!nuction; kcell1xtckbone. 
wnod con!lru<1ion 

wood con!lruction. pLank-on-fr:lI11e. 
fl'llnUnll/SlNclw... ""dll>",,,C 

belt I .... .un~' (web r ... me.), 118 
buttulII Ir-.unc:~. 1.).; 
hrc .. ,thuuk. 105. 120. 149-;0 
.leek hcom,. 104-.0;. 124-25 
H,."" 94 
ti-.unc<. 97-101, 1.l~. 15/. 
~uartrrkneC>. 105. 120, 149-;0 
wI.wllj,.. 17;-79 
.w .• I« bre .. rhook. wood con­

'lnlCrion; deck iraming, "'ood 
con!lruction; Roors. ,,'GOd .'On­
struction; { .... m~s, wood 
C'onslcu(tion: kJICCS, wood ,"on· 
struction: tr.lUSUIll, \vood ... "tm­
struction 

\\'OUJ f."tJU:t:INf.ti('II, pJilnk a un-ff'3mc.:. 
1.I',tr.ke (dinker) 

f ... mC>II ..... ming. 110-11. 149. 
338-39 

planking and (amnm, 80-81. 
102. lOll. m,3311-39 

IIwd ,'OnslNclion. plank-un-!' ... ",e. 
IlipYCH..J. 97.10.1. lOR. 122 

lal"'trake. \02, I OJ. I O~ 

,rcm.97 
!upers!rucrurC! ior Steel hulls. 
216.230.2~ 

wood ,'Ons,ruc!inn. plank-on-iranle, 
mip-plank, 101 

frame!/framing. 1-19 
planking and fa!tenm. 108, 112. 

142.143-.44 
!piling, 155 

wood-cpo':' comnuction. scalll­
lin.~!J'fnrmula~ 

bi-axial glass L,minal~ thkkntss 
\-.;. weigh! of dl)' glass. 159-60 

,-nld-mn1d<d-hull Roorslcompos­
ire mcr.d-5rrar 1I0n!5, t 72 -73 

.:old-mulded hull 'rame< 2nd 
bulkhc • .J,. 172 

.:ul.J-mulde.J hull ,tringe". 
17(}-72 

cold-rnuld~J-hulllhick" .. ,. 
169-70 

~po1~"lilkt duncnsiun,. Ifill 
c-"Icriur-unl~' ,trip 'plollk thick­

nt:~'1 15i-58 
hc,,,:,' e>-rerior hull .he,"hing ior 

.trir-plank hull,. 1.;6-;7 
interior-hull shc::o'hing (or inrer­

naVClIrernal .rrir-pl.nked hull!, 
I ;7. 1~9-(.2 

inlcmallCllTCrnal FRI'-shcarhed 
.trir-plank rhkkne ... 1 (, 1 

I.nm·, p~wood-kccl-..-ore 'idin!(. 
IM-65 

I.ord·s shealhed strip-pl.nk core. 
162-64 

Lord's sheadlcd sirip-plank 
sheathing. 163-64 

reduci.~ underlying $uip-pLallk 
thkkness wilh diagonal II'OU.J 
'·eneers. 160-61 

stand·atd melal aoors. 174 
S1rip-pl~nk e-"Ieriur di.gull.J 

wuod-"cllccr Ihidulcss, 1511-59 
lapc-"~IIlI;'bn.: nmou,. 167 
tllllC-iC:UJ) filhri\: weight. 16i 
wIHxl-cpn,,·lumhcr-c1en.iry sr«-

iliarinnfO, 1.:;'" 
wnod-epo~' comnuction, cold­

molded (muhiplt-di.gonal "c­
neers). 7. 102.158,1611-74.341 

lI'OOd-epo~' construction, cold-
molded. framing'structure 

bulkheads. 172 
Boors. 172-74 
frames. 172 
10ngiluJinal $triJl~"'. 168. 

lio-73 
\\,(,.,J ·cpoxy ~on,.trucricJn, snip­

pl.nk. 101-2. ISO. 1.il-M. 
168.340. 341 

"unvcnrinnal. 1>4-;8 
,ored-mip-pl.nk con'tru,"tion, 

155,161-65 
<li.gonal (herringbone) on hard­

chine bon:om. 162 
double-di;tgonal ~xterior woo.! 'c­

nee .. , 158-61 
aoo". I t.o-61 
FRI' .hC2lhed, 156-58, 160-61. 

340,341 

intcnw·extcm.1 FRI' ,heathed. 
161-62 

inrem.1 ,mlCrure. 160-61. 164, 
340 

kccllhaddxlllc. U.I, 164-65 
Lincl,o~' I.onl'. ullralight 

shearhc.J. 11I2-{,.; 
lur ()ne·off<. lfJ~ 
1'1.llkon-f,.>me. 154-62 
Sfi ailo one-ottO con,:,mlmon 

mc,hod., 
wucK1-crnxy t:nn'imJcrion. r.trip­

pl.nk. framing,.,nlCnlre, 15;-
56. 160-61 

wt>Od-epu:<.,· {;un,uut:rinn. f'2Ipt­
!C'Allll,h·wuOO. 165-69.341 

wnod ~rai;" 
built-up !lem. 9; 
dn"inR hoo, nails. 150 
edge-grain. R,. 86· 87 
end-pain. 86 
g ... in >ngte, 87 
grain direction. 85-87 
hook,!:l6-117 
mold~dlsi.Jc.J dimcnsiun." 106-7 
rndial and tangemilll c1ire,ti()n. Af>, 

8i 
straight-grolin, 86-87, 89 
auJ strcn!CIh. 98 
v.!rtkal-w:r.un. 8S 

wood p~'ati"c, ~n.J "":LIc,,. 
91>-91.92 

boilc.J lim«.J uil. 90-91. 92 
Cuprinul. 18. 90 
kermenc. 90-91. 92, 137 
(1rcs~urc·trcating, 90 
red IC2d. 90-91 
Nrp:nrine.91 
whire lead. 91 

lIund Mt/dcc",·. 84. SS. 89-90. 92. 
100, 1'i2. '153 

alkali M'. 89-90 
pre"enrion'resi!lanc~, 88, 89, 9(}-

91. 92. 9S. 102. 104.152,153. 
15.4, li6-i9 

wood s.-m,'S. 111. 82 
wood $C'oI!;tnts. 92 
workb".ts 

FRP cunsnu.'tion •. 10 • .11 •. 15, 411 
FRP ~nclwi&,;h CnnSI'NLnOn, 62 • 

76 
rntt.ol con,nucrion. 199.211. 2U,. 

227.229.254.279-81,289-90, 
295_ .129-.10 

,mod ""n.tnl~,ion, 93. 108. 110, 
In. 1111, 124. 129,135'36. 
147-~9. 152 

X~'Oole polyester. 124, 156. 169 

zinC!. S .... anodes 





"This work is significant. It is the first to include a method of assessing structural strength 
in the context of the modern marine environment:' - Commander M. ( (ruder, U 5 (oast Guard 

A
claimed author and naval architect Dave Gerr 
created this unique system of easy-to-use 
scantling rules and rules-of-thumb for calculating 

the necessary dim ensions, or scantlings, of hulls, 
decks, and othe r boat parts, whether built of fiberglass, 
wood, wood-epoxy com posite, steel, or aluminum. In 
addition to the rules themselves, The Elements of Boat 

Strength offers their context: an in-depth, plain·English 
discussion of boatbuilding materials, methods, and 
practices that wi ll guide you through all aspects of 
boat construction, 

Now you can avoid wading through dense technical'engineering 
manuals or tackling advanced mathematics, The Elements of Boat 

Strength has all the formulas, tables, illustrations, and charts you need 
to judge how heavy each piece of your boat should be in order to last 
and be safe. With this book, an inexpensive scientific calculator, and a 
pad of paper, you' ll be able to design and specify all the components 
necessary to build a sound, long·lasting, rugged vessel. 

What reviewers have said about Dave Gerr's books: 

Propeller Handbook 

~By far the best book available on the subject,"-Sailing 

"The best layman's guide we've ever read." -Practical Sailor 

"Dave Gerr and International Marine made a complicated topic understandable and put 
it into a handbook that is easy to use~-WoodenBoat 

"Without doubt the definitive reference for selecting, installing, and understanding boat propellers," 
-Royal Navy Sailing Association Journal 

The Nature 01 Boats 

uif you are not nautically obsessed before reading this book, you will most certainly be afterward."-Sailing 

"Fascinating potpourri of information about today's boats, modem and traditional."-WoodenBoat 

Dave Gerr (rhymes with ubear") is a naval architect who 
designs both yachts and commercial vessels. A contributing 
editor for Boatbuilder, Yachting, and Offshore magazines, he 
is the author of Propeller Handbook, the industry standard 
reference on props, and the acclaimed Nature of Boats, both 
International Marine books. 
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