











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Left: Lapstrake hulls are planks:
up first over molds. Then the
frarmes are steam bent into the
hull (see p. 111). (Countesy Norn~
"River Boatworks) Middle: Muitipie
bilge stringers on a 54-foot (16 &
m ) carvel-plank motor cruiser. T
massive outboard engine bed 1s
clearly shown. Note the scarf join:
in the upper stringer. A butt block
with drainage gaps on both sides
is just beiow. The frames are
sieam-bent double. Although this
boat had decay in other areas,
there was none in the faying
surfaces between the double
frames (see pp. 119 and 143).
Bottom: Aft cabin of the carvel-
plank 54-foot (16.4 m ) motor
cruiser. The transom 1s planked-up
mahogany, not ply. This boat was
not diagonally strapped, but the
upper diagonal stringers add some
torsional stiffness (see p 130},

PHOTO GALLERY
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Above: Notching a double
lodging knee for a half-deck
beam (see p. 152} (Cour-
tesy Kortcnmar & Wiliner)
Right: Proper bulkhead/ring
frames well tabbed in place
in @ sheathed wood-epoxy
strip-plank hull (see p. 155).
iCouriesy Alan Salisch)

PHOTO GALLERY



Top: The author’s 60-foot (18.2 m) Class 1 BOC
racer Holger Danske. Wood-epoxy strip-plank
construction sheathed with bi-axial S-glass allowed
an extremely hght but tough hull. D/L ratio is just
40 (see p. 156). (Courtesy Onne van der Wal)

Middle: A beaunifully fimshed Gerr-designed 28-foot
(8.5 m) tape-seam plywood Offshore Skiff built by
Hill's Marine (see p. 166). (Courtesy Hill's Marine)
Bottom: Diagonal-veneer cold-molded V-bottom
powerboat hull. The closely spaced longitudinal
stringers and chine log are clearly visible. Note the
treatment of the bottom stringers on the V-bottorn
(see p. 171) (Courtesy Alan Salisch)
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Top: Photograph of the first
all-aluminum boat, a leeboard
spritsail sloop built in 1890 (see
p. 182). Middle: Photograph of
Mignon, the first alurinum
powerboat (a naphtha launch)
{see p. 182). 1Courtesy Kaiser
Aluminum) Bottom: Imagine,
built by Kanter Yachts. This
Gerr-designed 57-foot (17.3 m!
aluminum voyaging motor
cruiser has a range of more than
3,500 nautical miles and a top
speed of 12 knots at iight load
{see p. 187). {Courtesy Kanter
Yachts)

PHOTO GALLERY




Above: Main saioon cflnaging (see o
187). Inset: Aft cockpst ¢t lmag ne (sée2
p. 187). Left: Mag.c N:oment's rounid-
biige hull and rudder skegs "mudded,”
faired. ana nearly ready for pain: An
exampie of the compiex compound-
curve shapes that can be readily
formed in aluminum. The base of
Imag:ne s radar mast sits in the back-
ground (see p. 188). Below: Desp web
frame at mas! isee p. 243). iCoutesy
Tcope: Hermarsor Boatbaid.ng!

PEOTQO GAL_==
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DIX 2:

PIPE SIZES

OPERTIES TABLE

Weight
Nomias) Wall pex linear Cruss-sectionsl Innde cross- Mument Section Radius of
pipe slze. Schedule oD, {2 thickness. foo. Ib. wall area. seciional arca. of incrtia. madulus, gyraton.
n no. in n " plain endst n? w? n! n' n
“ 40¢ 0.405 0.269 0.068 0.085 00720 00568 oomi 00053 01215
0% 0.403 oS a.09S 0109 04928 N.a¥e} 00012 0.0060 0.1136
Va 40¢ 0.340 0.364 0.088 0.147 0.1250 01041 0.0U13 0.012) 0.1628
804 0.540 0.302 0119 0.185 0.1574 040716 0.0038 0.0139 0.1547
» 408 0.675 0493 0.091 0.19% 0.1670 0.1909 0.0073 0.0216 0.2090
R0% 0.673 0423 0126 0.156 0217} 0 1405 0.0086 0.0253 0.1991
" 40t 0.840 0.622 0.109 0.204 0.2303 0.30)9 0.7 0.0407 0.2613
804 0.840 0.546 0147 0376 0.)200 0231 0.0201 0.0478 0.2505
Ye 10 1.050 0.884 0.083 0.297 0.2821 06108 0.0297 0.0566 0.1432
40 1.050 0.924 0.113 0.391 0.3326 05313 0.0370 0.0705 0.3337
804 1.050 0.742 0.154 0.510 0.4235 04324 0.0a48 00853 03214
|} s 1L.3)s 1.185% 0.065 0.300 0.2533 1.103 0.0500 00760 0.4425
10 1.3t% 1.097 0.109 0.486 04130 0.9452 0.0757 0.1151 0.4382
40t 1.315 1.049 0133 0581 0.4939 0.8641 0.0873 0.1)28 0.4205
304 1L.IS 0957 0119 0.751 0.6388 0.9 0.1056 0.)606 0.4066
1V 5 1.660 1.530 0.065 0.343 0.2257 1.8)9 0.1037 0.1250 0.5644
10 1.660 1.442 0.109 0.625 05311 1633 0.1608 01934 0.5497
40¢ 1.660 1.380 0.140 0.786 0.6685 1.496 0.1947 0.2336 0.5397
804 1.660 1.278 0.191 1.037 08815 1.283 02418 (2911 05238
1% b 1.500 1.770 0.065 0.441 0.1747 2461 0.1579 0.1662 0.6492
10 1.900 1.682 0.109 0.721 0.6133 2222 0.2468 02598 06344
a 1.900 1.610 0.145 0.940 0.7995 2016 0.3099 0.)262 06226
804§ 1.900 1.500 0.200 1.256 1.068 1767 0.3912 041y 0.6052
2 3 2375 2.245 0.065 0.555 04717 1958 0.3149 0.2652 08170
10 2378 2.137 0.109 0913 0.7760 3.654 0.4992 0.4204 0.802)
403 2375 2.087 0.154 1.264 1.074 1356 06657 o 3606 0.7871
80§ 2378 1.939 0.218 1.737 1.477 2952 0.8679 07309 0.7665
b173 b 2875 2.209 0.083 0.856 0.7280 1764 0.7100 14939 0.9876
10 2875 2,635 0120 1.221 1.039 5.451 09873 0 6868 0.9750
40t 2875 2469 0.203 2.004 1.704 4 788 1.530 t.064 0.9474
80§ 2.875 bR rk) 0.276 2.6%0 2254 4238 1.924 1339 0.9241
3 5 3,500 3334 0.08) 1.048 083910 E.710 1.301 0.7435 1.208
10 3500 3.260 0.120 1.498 1274 8.346 1.822 1.0410 1.196
03 3.500 3.068 0.216 2.621 2228 7.)93 o017 1724 1.164
80§ 3.500 2.900 0.300 1.547 3016 6 A0S IH94 2225 1.136
k) s 4.000 38 0.083 1.201 1.021 1135 1.960 0.9799 1.385
10 4.000 3760 0.120 1.720 1.463 1110 2.758 1.078 1.372
401 4.000 3548 0.226 1181 2.680 Y 887 4.788 234 1.337
80§ 4.000 1364 0318 4.326 3678 8048 6.281 1140 1.7
4 5 4,500 4.334 0.083 1.354 1.152 14.75 2810 }.249 1562
10 4.500 4.260 0.120 1.942 1.65) 14.25 3963 1.761 1.549
403 4.500 4026 0237 kAR 1174 12.713 12 ).214 1.510
80§ 4.500 3.826 0337 5.183 4407 11.50 9.611 4Mm 1.477
s 401 5.56) 3047 0.258 5.057 4.300 2000 1516 5.451 1.678
80§ 5.563 4813 0375 7.188 6.112 1819 20.67 7432 1.839
6 401 6.62% 6.065 0.280 6.564 5.581 2889 28.14 £.496 2.246
BO§ 6.625 5.761 0.432 9.884 8.405 26.07 4049 12.22 2195
8 0 8.625 8.071 0.277 8.543 1.265 St 6318 1469 2953
404 8.625 7.981 0.322 9878 8.399 00 7249 16 %1 29318
804 8.625 7.625 0.500 15.01 12.76 145.66 108.7 24.51 2478
10 10.750 10.192 0.2719 10.79 91718 Bl 59 1259 1142 1704
i1} 10.7%0 10.136 0.307 11.84 10.07 8069 1374 1887 LY TN
408 10.750 10.020 0.365 14.00 1191 TH 8% 1607 2090 3614
80§ 10.750 9.750 0500 1893 16.10 14 66 N9 4] 1.628
12 10 12.750 12.090 0.330 15.14 12.88 1as 248 8 )8.9? 4393
b 12.150 12.000 0.375 1714 14.5% 1nii 2719} ax g 11317
§ 12.750 11.750 0500 2263 19.24 1084 618 7 4.135
Construction pipe
200 1.900 0030 0.3602 0 306 2818 01487 01457 (1.6897
3.00 2.900 0050 0.5449 0.4604 6 6us 0 5042 0.3361 1043
400 1.900 0050 0.7297 06208 1198 1210 06051 1197
5.00 4.89% 0052 0.9506 0.808} 18 a} 1474 (1 9896 1.749
6.00 5876 0062 1360 1.157 2712 $09s 1 o9 2100
7.00 6.856 0.072 1.843 | 567 692 9 40 2687 245
8.00 7.812 0.094 2148 21335 4701 1824 4 361 1795

* Alemisem Co of Amenca.
! Weighus caleulamd for 6061 and 604) For J003 mulnply by | 010
| Alio deugaseed i wandand prpe

§ Ao deupnsed & culia-htavy of Catm-uroag pipe AR hawed On




APPENDIX 3:
BOLT-STRENGTH TABLES

Bolt Breaking Strength in Pounds: In Tension

No. or
Inches

No. 4
No. 6
No. 8
No. 10
No. 12
Ya
%16
£
e

7
%6
58

3y,

4

1

1%
14
1%
1%
1%

2

2V,
2%
2%,

3

3%
3~
3%

4

Formula
P=5 x At

Diameter
Decimal
Inches Millimeters
0.112 2.84
0.138 3.51
0.164 4.17
0.190 4.83
0.216 5.49
0.250 6.35
0.313 7.94
0.375 9.63
0.438 11.11
0.500 12.70
0.563 14.29
0.625 15.88
0.750 19.05
0.875 22.23
1.000 25.40
1.125 28.58
1.250 31.75
1.375 3493
1.500 38.10
1.750 44.45
2.000 50.80
2.250 57.15
2.500 63.50
2.750 69.85
3.000 76.20
3.250 82.55
3.500 88.90
3.750 95.25
4.000 101.60

At = Net effective tensile area
At = 0.7854(D - [0.9743/n])?
n = Number of threads per inch

Stainless Bronze

Threads/inch 85,000 ps! 60,000 psi
UNC* UNFt UNC* UNF1 UNC* UNFt
40 48 513 561 362 396
32 40 772 862 545 609
32 36 1,191 1,262 841 884
24 32 1,490 1,699 1,052 1,200
24 28 2,054 2,192 1,450 1,547
20 28 2,705 3,092 1,909 2,182
18 24 4,457 4,936 3,146 3,484
16 24 6,587 7,465 4,649 5,270
14 20 9,036 10,091 6,379 7.123
13 20 12,061 13,596 8,514 9,597
12 18 15,465 17,253 10,917 12,179
1" 18 19,210 21,756 13,560 15,357
10 16 28,429 31,702 20,068 22,378

9 14 39,247 43,305 27,704 30,568

8 12 51,488 56,359 36,345 39,782

7 12 64,878 72,736 45,797 51,343

7 12 82,374 91,200 58,147 64,377

6 12 98,165 111,751 69,293 78,883

6 12 119,446 134,387 84,315 94,861

5 161,454 113,968

4, 212,349 149,894

44 276,054 194,861

4 339,900 239,930

4 419,391 296,041

4 507,227 358,042

4 603,407 425,935

4 707,933 499,717

4 820,803 579,390

4 942,018 664,954

S = Uhimate fiber tensile strength

P = Ultimate breaking load in pounds
D = Nominal screw diameter in inches

*UUNC = Unified coarse

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

Diameter
No. or Decimal
Inches Inches Millimeters
No. 4 0.112 2.84
No. 6 0.138 3.51
No. 8 0.164 4.17
No. 10 0.190 4.83
No. 12 0.216 5.49
Va 0.250 6.35
%he 0.313 7.94
% 0.375 9.63
The 0.438 1.1
Va 0.500 12.70
%6 0.563 14.29
% 0.625 15.88
Y 0.750 19.05
A 0.875 22.23
1 1.000 25.40
1% 1.125 28.58
Ve 1.250 31.75
1% 1.375 34.93
1% 1.500 38.10
1% 1.750 44.45
2 2.000 50.80
2Vs 2.250 57.15
22 2.500 63.50
2% 2.750 69.85
3 3.000 76.20
3% 3.250 82.55
3% 3.500 88.90
3% 3.750 95.25
4 4.000 101.60
Formula
P=S x At

At = Net effective tensile area
At = 0.7854(D - [0.9743/n])?
n = Number of threads per inch

BOL™-STRENGTI TABLES

-

Stainless Bronze

Threads/Inch £85.8 mPa 413.5 mPa
UNC* UNFt UNC* UNFt UNC* UNFt
40 48 233 255 164 180
32 40 350 391 247 276
32 36 540 568 381 401
24 32 676 771 477 544
24 28 932 994 658 702
20 28 1,227 1,402 866 990
18 24 2,021 2,239 1,427 1,580
16 24 2,988 3,386 2,109 2,390
14 20 4,099 4,577 2,893 3,231
13 20 5,471 6,167 3,862 4,353
12 18 7,015 7.826 4,952 5,524
11 18 8,714 9,869 6,151 6,966
10 16 12,895 14,380 9,103 10,150
9 14 17,803 19,643 12,566 13,866
8 12 23,355 25,564 16,486 18,045
7 12 29,429 32,993 20,773 23,289
7 12 37,365 41,368 26,375 29,201
6 12 44,527 50,690 31,431 35,781
6 12 54,181 60,958 38,245 43,029
5 73,235 51,695

4, 96,321 67,991

4% 125,217 88,389

4 154,178 108,831

4 190,235 134,283

4 230,077 162,407

4 273,704 193,203

4 321,116 226,670

4 372,314 262,810

4 427,297 301,621

S = Ultimate fiber tensile strength

P = Ultimate breaking load in pounds
D = Nominal screw diameter in inches

*UNC = Unified coarse

TUNF = Unified fine



Bolt Breaking Strength in Pounds: In Shear

No. or
Inches

No. 4
No. 6
No. 8
No. 10
No. 12
Vs

%e

Ys

"he

2

%s

%

Ya

%

1

1%
1V
1%
1%
1%

2

2Vs
2Y2
2%

3

3V
3,
3%

4

Formula

Diameter

Decimal

Inches Millimeters
0.112 2.84
0.138 3.51
0.164 4.17
0.190 4.83
0.216 5.49
0.250 6.35
0.313 7.94
0.375 9.53
0.438 11.11
0.500 12.70
0.563 14.29
0.625 15.88
0.750 19.05
0.875 22.23
1.000 25.40
1.125 28.58
1.250 31.75
1.375 34.93
1.500 38.10
1.750 44.45
2.000 50.80
2.250 57.15
2.500 63.50
2.750 69.85
3.000 76.20
3.250 82.55
3.500 88.90
3.750 95.25
4.000 101.60

Area Sq. In.
at Root of
Thread, UNC*

0.00496
0.00745
0.01196
0.01450
0.02060
0.02690
0.04540
0.06780
0.09330
0.12570
0.16200
0.20200
0.30200
0.41900
0.55100
0.69300
0.89000
1.05400
1.29400
1.74000
2.30000
3.02000
3.72000
4.62000
5.62000
6.72000
7.92000
9.21000
10.61000

- Stainless Steel and Bronze

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

45,000 psi
At Thread Unthreaded
190 443
285 673
457 950
555 1,275
788 1,648
1,029 2,208
1,737 3,450
2,593 4,968
3,569 6,761
4,808 8,831
6,197 11,177
7,727 13,799
11,552 19,870
16,027 27,046
21,076 35,325
26,507 44,708
34,043 55,195
40,316 66,786
49,496 79,481
66,555 108,183
87,975 141,300
115,515 178,833
142,290 220,781
176,715 267,145
214,965 317,925
257,040 373,120
302,940 432,731
352,283 496,758
405,833 565,200
S30LT-STRENGTH TABLES
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Bolt Breaking Strength in Kilograms: In Shear

Diameter A 2 Stainless Steel and Bronze
rea mm

No. or Decimal at Root of 310.1 mPa
Inches Inches Millimeters Thread, UNC* At Thread Unthreaded
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 71.72 208 431
No. 10 0.190 4.83 9.35 252 578
No. 12 0.216 5.49 13.29 357 748
Va 0.250 6.35 17.35 467 1,001
%he 0.313 7.94 29.29 788 1,565
% 0.375 9.53 43.74 1,176 2,253
"he 0.438 11.11 60.19 1,619 3,067
A 0.500 12.70 81.10 2,181 4,006
Ys 0.563 14.29 104.52 2,811 5,070
% 0.625 15.88 130.32 3,505 6,259
Y 0.750 19.05 194.84 5,240 9,013
3 0.875 22.23 270.32 7,270 12,268
1 1.000 25.40 355.48 9,560 16,023
1% 1.125 28.68 447.10 12,024 20,280
1% 1.250 31.75 574.19 15,442 25,036
1% 1.375 34.93 680.00 18,287 30,294
1% 1.500 38.10 834.84 22,451 36,052
1% 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 81,118
24 2.500 63.50 2400.00 64,542 100,146
2% 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

348 BOLT-STRENGTH TABLES



APPENDIX 4
FINDING S

e R

The Standard Specuf‘c Gravnty
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 filling 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 fit 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).

* Weigh 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 thc smaller conrtainer carefully all the

PECIFIC GRAVITY

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

* Gently case 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.

* 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 displaccd water; the result is the SG.

Example:

Say your FRP sample weighed 3.72 oz. After
following the procedurc, you find thart the
water it displaced weighed 2.38 oz. The sam-
ple’s SGis 1.56 (3.72 0z. + 2.38 0z. = 1.56 SG).

The density of the sample is simply the
density of fresh water times the SG, or 97.3
1b./cu. ft. (1.56 SG x 62.4 Ib./cu. ft. fresh
water = 97 Ib./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 samplc is simply the
density of fresh watcr times the SG, or 1,560
kg/m? (1.56 SG x 1,000 kg/m? 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 watcr is very small
and will require either a large sample or many
highly accurate measurements tabulated and
averaged.

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

wood sample

water level N | tick mark

Measuring wood specific gravity

FINDING SPECIFIC GRAVITY

There is a simple method for determining a
timber sample’s SG. It doesn’t even require 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, 5 inches long by !/4 inch thick and
/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.

* Floar the sample in a tall, narrow, clear-
plastic container—filled about half full—
so the sample is held more or less vertical
by the sides of the container.

* Lift out the samplc and make a tick mark
in the center of the waterline.

* Measure the distance from the bottom up
to the waterline.

* Mcasure the distance from the bottom to
the top.

* “To find the SG, divide the distance to the

watcrline by the distancc to the top.

Example:

Say you floated a wood sample 5 inches long
and the tick mark at the waterlinc measured
3 inches up from the bottom. This sample’s
SG 15 0.6 (3 inches = S inches = 0.6 SG).

The density of the samplc is 0.6 SG x
62.4 1b./cu. ft. fresh water = 37.4 1b./cu. ft.

or

Say vou 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:
MEASURE AND UNIT
CONVERSION TABLES
Linear Measure Conversions
inches feet yards mm cm m
inches 1 0.08333 0.02778 25.4 2.54 0.0254 inches
feet 12 1 0.33333 304.8 30.48 0.3048 feet
yards 36 3.00000 1 914.4 91.44 09144 yards
mm 0.03937 0.00328 0.00109 1 0.1 0.001 mm
cm 0.3937 0.03281 0.01094 10 1 0.01 cm
m 39.37008 3.28084 1.09361 1,000 100 1 m

Square Measure (Area) Conversions

sq. in. sq. ft. sq. yd sq. mm sg-cm sg. m
sq. in. 1 0.00694 0.00077 645.16 6.4516 0.000645 sq.in.
sq. ft. 144 1 0.111171  92,903.04 929.0304 0.092903 sq.ft.
sq. yd. 1,296 9.00000 1 836,127.36 8,361.27 0.836127 sq.yd.
sq. mm 0.00155 0.0000108 0.0000012 1 0.017 0.000001 sg. mm
sg. cm 0.155 0.00108 0.00012 100 1 0.0001 sqg.cm
sg-m 1,560.00 10.76391 1.19599 1,000,000 10,000 1 sg.m

Units of Density Conversions

Ib./cu. in. Ib./cu. ft. g/cu.cm kg/cu. m
Ib./eu. in. 1 1,728 27.6799 27679.9 Ib./cu. in.
ib./cu. ft. 0.0005787 1 0.016018461 16.01846 Ib./cu. ft.
g/cu. cm 0.0361273 62.42797 1 1,000 g/cu.cm
kg/cu. m 0.000036127 0.06243 0.001 1 kg/cu. m
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Cubic Measure (Volume) Conversions

cu. in.

cu. ft.

cu. yd.

cu. mm
cu.cm (ml)
cu. m

U.S. gal.
U.S. oz.
Imp. gal.
Imp. oz.
Liters (I)
ml {cu. cm)

cu. in.

cu. ft.

cu. yd.

cu. mm

cu. cm (ml)
cu.m

U.S. gal.
U.S. oz.
Imp. gal.
Imp. oz.
Liters (l)
ml {cu. cm)

cu. in.

1
1,728
46,656
0.000061
0.061024
61,023.74
23
1.80469
277.41943
1.73387
61.02374
0.06102

U.S. gal.

0.00433
7.48052
201.97403
0.0000002642
0.000264172
264.17205

1

0.007813
1.200950
0.007506
0.264172
0.000264

cu. ft.

0.00058

1

27
0.000000035
0.0000353
35.31467
0.13368
0.00104
0.16054
0.001
0.03531
0.0000353

U.S. oz.

0.05541126
957.50649
25852.67532
0.000033814
0.03381
33814.0227
128

1

1563.7216
0.96076
33.81402
0.033814

cu. yd.

0.00002
0.03704

1
0.0000000013
0.00000131
1.30795
0.00495
0.0000387
0.005946
0.0000372
0.00131
0.000001308

Imp. Gal.

0.003605
6.228835
168.178557
0.00000021997
0.00021997
219.96925
0.83267
0.00651

1

0.00625
0.21997
0.00021997

NOTE: cubic centimeters (cu. cm) are the same as milliliters (ml}

cu. mm

16,387.10
28,316,846.60
764,554,858

1

1,000
1,000,000,000
3,785,411.784
29,573.56296
4,546,090
28,413.0625
1,000,000
1,000

imp. oz.

0.57674
996.61367
26908.5692
0.0000351951
0.03520
35,195.0797
133.22787
1.04084

160

1

35.1951
0.03519561

cu.cm (ml)

16.3871
28,316.85
764,554.86
0.001

1
1,000,000
3,785.41178
29.57353
4,546.09
28.41306
1,000

1

Liters (1)

0.01639
28.31685
764.55486
0.000001
0.001
1000
3.78541
0.02957
4.54609
0.02841

1

0.001

cu.m

0.0000164
0.028317
0.764555
0.000000001
0.000001

1

0.00379
0.0000296
0.00455
0.0000284
0.001
0.000001

ml (cu. cm)

16.3871
28316.848
764554.858
0.001

1

1000000
3785.4118
29.5735
4546.09
28.41306
1000 .

1 .

’



Units of Force and Mass Conversions

0z. Ib. long ton . -short ton metric ton

oz. 1 0.0625 0.000027902 0.00003125  0.0000283495
Ib. 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 3.69643 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
Ib. 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

S$378VL NOISYIANQD LINN CNVY 34NSVIN

a/sq. cm
{cm water
psi Ib./sq. ft. fresh) kg/sq. cm kg/sq. m Pa (N/sq. m) kPa
psi 1 144 70.307 0.070307 703.0695 6,894.76 6.894757
Ib./sq. ft. 0.00694 1 0.4882 0.0004882 4.8824 47.88026 0.04788
g/sq.cm 0.01422 2.0482 1 0.001 10 98.0665 0.0980665
kg/sq. cm 14.22334 2,048.16 1,000 1 10,000 98,066.5 98.0665
ka/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 {N/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
hgin. 0.49115 70.7262 34.53155 0.034531 345.3155 3,386.38 3.38638
hg mm 0.01934 2.78446 1.35951 0.00136 13.5951 133.32205 0.13334
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Units of Pressure and Stress Conversions

psi

Ib./sq. ft.
g/sq. cm
kg/sq. cm
kg/sq. m

Pa {N/sq. m)

kPa

mPa (N/sq. mm)
atmosphere

in. water (fresh)
ft. water (fresh)

m water (fresh)

hg in.
hg mm

mPa
(N/sq. mm)

0.006895
0.00004788
0.0000980665
0.0980665
0.0000098067
0.000001
0.001

1

0.101325
0.000243909
0.002981
0.00981
0.00339
0.000133

atmosphere

0.068046
0.00047254
0.00096784
0.967841
0.0000967841
0.000009869
0.009869
9.869

1

0.002458
0.0294998
0.096784
13.5694
0.001316

NOTE: cm water {fresh) is the same as g/sq. cm

in. water
{fresh)

27.679910
0.192221
0.393708

393.700790

0.03937
0.004015
4.014631
4,014.631
406.782

1
12.00000
39.37007
1.132925
0.563524

ft. water
(fresh)

2.30666
0.01602
0.03281
32.80839
0.00328
0.00033
0.33455
334.5526
33.8985
0.08333
1
3.28084
0.345323
0.044603

m water
(fresh)

0.7031
0.0049
0.01

10

0.001
0.000102
0.1020
101.9718
10.3323
0.0254
0.3048

1
535.25364
0.013595

hg in.
2.0360
0.0141
0.02896
28.9591
0.002896
0.0002945
0.294523
294.523
29.9213
0.186832
0.88267
2.8959

1
0.03937

hg mm
51.7149
0.3591
0.7356
735.5592
0.0736
0.00748
7.4809
7,480.88
760
4.4755
22.4198
73.2229
25.4

1
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Numbers in bold refer 1o pages with
illustrations

acetone, 18
adhesive-sedants
polvurcthanc (Sikallex), 91-92
shellug, 101
3M-3200,91-92, 104
See alto woud sealants
Aluminum, as hull material
Aloys/1ypes, 185-87, 191, 201
bending {press brake), 183, 188,
329
corrosion, galvanic, 185, 188-89
corrosion, poultice. 205, 217
currusion, strav-currenr, 202,
208-9
cost, 190
cutting, 307, 329
for lighmwuighe construcdon, 289,
295-97
magnesium alloys (5000 series),
185-86, 187, 200, 201, 210
magncsium -silicon alloys (6000
scrics), 185, 186-87, 201
modulus of elasticiry, 186, 189,
197
plate chickness and weighrs,
218-19, 225=30, 264-07. 289
sandblasting and painting, 205,
211,214, 215
ror small hzlls, 323, 325-27, 329
serength, 83, 186-87, 289
temper, 183-87
for rransverse fruming, 289
weighr, 187-88
See ale aluminum comtrucuon,
welded
Auminum construcrion, glued, 7
Auminum ¢onstruction, riveted,
322-24
hull-to-deck joint, 322-23
longitudinal framing, 327-29
smull boats, 323, 325-29, 326,
327
supernstructures, 323-24
aluminum construction, riveted,
scantlings/fonnulas
rivee diamereer, sheet or plate, 323
rivet pitch, edge dizrance, and row
spacing, 323
small boars, 326
aluminum construction. welded,
168, 182-92, 195. 196, 197-99,
342-43
advantages over stecl, 187-90
anade installanion, 205-8
cabin/superstructures, 228-29,
261-7¢
custom extrusions, 190
deck, 226-29
development of, 182-83, 342
disadvantages, 190-91

360

filling voids, 213
hard-chined hulls, 195, 234, 245
hardwarc/fittings, installation,
204-3, 212
insulation, 214, 215
keel/hackbone, 247-31, 314-15
lighrweight, 295-97
longimdinal framing, 197-99,
198; 223, 224, 228, 230-52,
309-1], 310, 314-16
plate stiffcning, 197
plate thickness, 217-19, 225-30,
231-33, 311-13
small boats, 223, 236, 325
supeostructures for steel hulls,
216-17, 228-29, 230, 261-63,
26467
transverse framing, 197, 198, 199,
230, 264-70, 28995
welding/shaping/ennstruction,
183, 188, 189, 190, 151, 192,
195, 196. 197, 307-22
welding vs. rivering, 191-92, 325
See alts aluminum, as hull mater-
ial; mecal construction; welding
welds
aluminum constructon, welded,
framing/structure
aluminum alioy for. 186-87
bulkheads, 254=37
cabin framing, 261-63, 264-70,
292, 294-95
deck framing, 220-23, 234,
237-38, 243-43, 24647,
279-80, 291, 292
hull longicudinals/stringers/
girders, 230-32, 233-36, 234,
270-72, 273-76, 277-78, 292,
325-2Y
lightweight construction, 29697
for mast step, 284-86, 291
for small boats, 325-29
for scanchions and hrackers, 279,
281-82, 283-84
transverse framcs, 289-91
See alss meral consrrucrion, longi-
tudinal framing, framing/
structure; metal construction,
trangverse framing, framing/
structure
aluminum construction, welded,
lighrweight, scantings/
formulas, 295-97
framc dimcensions, 296, 297
frame O.C,, 296, 297
longirudinals, 296
plare chickness, 296
aluminum construction, welded,
longitudinally framed,
sandings/formulas, 225
aluminum baatbailding alloy
physical properties, 186
anude location, 207-8

anode quantiry, 207

bortam plare, 225-26

box-keel bottom plate, 231

box-keel sides, 230

bracket dimensions, 283-84

bulkheads, 254-57

butt and s¢am locarion in plare,
230

cabin-roof framing, 270

cabin-side faming, 26163

centertine verrical kel (CVK),
247

chinc-rod diamcter, 251-52

deck and superstruciure side place,
228-29

deck-beam dimcnsions, 24345

deck-beam knces, 24647

deck girders, 279-80

deck-longitudinal dimensions,
237-38

doubler plates and inserr plares.
288

engine beds, 270-72

estimating hull surface, 208

hull-bortom girders, 274-76

hull-longitudinal dimensions,
234-36

longirudinal-stiffencr spacing,
230-32

mast parners, 287

must steps, 28586

radius-chine panel length, 194-95

ring-frame dumensions, hull bot-
tom, 23941

ring-frame dimensions, topsides,
243

ring-frame spacing O.C. (longitu-
dinal constructon), 238-39

sranchions, 282

scem frame, 249

stem tobe, 278-79

topsides (shell) plate, 226-27

transom and transom framing,
228

watertight collision bulkheads and
tunks, 258-59

See alyo metal construction, longi-
tudinal framing, framing/
structure

aluminum construction, welded,

transverse-framed,
scandings/formulas

botwom-frame dimensions, 290, 293

cabin-roof construction, 264—67

cabin-side frames, 292, 294-95

deck-heam dimensions, 291

deck girders, 292

framc space O.C., 290, 293

mast step, 293

optional longitudinals, 292, 294

suanchion spacing, 292

topsides-frame dimensions, 291,
293-94

See also metal construction, trans-
verse framing, framing structure
anchor. $ec mooring/docking hard-
ware, installation/inounting
anodes
aluminum, 201, 205
bonding syxtem, 89-90, 206, 208
nsrallanon/locadon, 205-6,
207-8
mugnesium, 201, 209
quuntity, 206-7
anc, 89-90, 201, 202, 203-8,
210, 330
asbestos, a5 reinforcement material,
10

backing plates
FRI/sandwich construction, 17,
41, 57-60, 69-70
wood constrcrion, 152
bair wells. wood -cpoxy taped-scam
construction, 166
ballase insrallarion, 215-16
external, FRP construction, 56—
57,70
external, metal construction, 216,
250,251
external, wood construction, %6.
115
internal, FRP sandwich construe
tion, 72
internal, mecal consrniction, 216,
250,25
lead, 96, 21516, 250, 251
scrap iron, 216
See alie keel, ballast
balsa core, end-grain, 12-13, 24-25,
60, 335
density (weight), 27-28. 76-77.
350
tor internal structure, 40-41, 336
for mold stifening. 26
for onc-off srrip-plank construc
tion, 24-25
specific graviry, 350
beam, §
pronounced-flare Sn corrccrion, 7
rumblehome, 7, 99
bedding compounds
adhesive-sealant (3M-5200),
91-92, 104
Chockfast, 278
Dolphinirc, 92
FRP construcnon, 13, 14, 18, 23,
28, 30,55
FRP sandwich construction, 70
metal construction, 204, 205
woud construction, Y1-92
See atic adhesive-sealancs; caulk-
ing compounds
bevels
frame, Y8-Y9
plank, 135



bilge, drainage (limber holes)
metal construction, 215, 221-22,
312, 320-21
wood construction, 101, 114
bilge, insulation, 215
bilge, round. Ser cound-bilged hulls
enirey
bilge keel, 108
bilge stringers, See wood construc-
tion, plank-on-frame, framing/
seructure, longitudinal
biumastic, 212, 216
blisrering, osmotic, 22
boar nails, 81, 82, 143-44, 150-51
annular-ring, 82, 143-44, 150-51
square hot-dip-galvanized. 150
boar specd. borrom thicknesse/
framing adjustrments for
FRP construction, 30, 31
metal construction, 233, 236,
218-39, 271, 272, 273-78, 280
Sn adjustmenr tactors, 7
wood construction, 108
Ser alic powerhoats, high-speed
planing craft crries
bolts
breaking sirength, 34548
Sve alse drift bolus; keel bolts; lag
bolts: through-bolis
bottom laminate height (BLH),
29-30
bow thrusters, anodic protection,
208
brackets. metul construction
for stunchions, 2R2-84
rripping, for mast steps, 284-R7
breasthook, weod construction, 103,
120, 149~50, 170
bronze
corrusion, galvuniv, 182-83
corrosion resistance, 81, 139
fusteners, 37, 81, 82, 11940, 143,
150, 182-83
hull macerial, 181, 182-83
bulkheads, FRP/sandwich construc-
tion, 18, 4517, 71, 254
backiny strip, 4748
bulkhcad-to-hull joint, clas-
tomcric foam spacers av, 48,
160, 334
ininer pancls. 18, 336
ar masr (sailboars), 45
plywvood, 16
ring frames in place of, 43, 48
struceural, 18, 4547, 254
tabbing/bonding. 16, 17, 18,
15-47, 333,34
watertight/collision, 47-48
bulkheads, metal construction
L‘led}'. 326
iviner panels (plywood), 253
metal structural, 253-57, 311,
316
steel, decreasing weighe, 254, 257
sifleners, 254-57
watertirht, 23361, 111, 316, 320
watertght collision, 253, 254,
238-6]
bulkheads, weod construcuon

joiner panels, 118, 130
strucoural, 127, 130, 155
watertight/collision. 108, 130-31
bulkheads, wood-¢poxy construc-
tion, 135-36, 100, 172, 254,

340
watertight/collision, 155-56, 172

cabin/superstruceure, FRP construc-
tion, laminatc thickness, 29
cabin/superstrucrure, meral con-
struction, 188, 216-17, 221-22,
228-29, 230, 261-70, 309
cabin (coach) roof, 264-70,
3234
cabin-side framing, 221-22,
261-64, 291, 292
hcadroom, 264
hull/deck framing for, longitudi-
nal, 234
plate thickness, 228-30
riveting vs. welding, 323-24
weight reduction, 229-30, 323-24
¢cabin/superstrucrure, wood con-
struction
¢abin (coach) 100f, 127-28
cabin roof beams and carlins,
128-30
cabin sides, 125-27, 130
cabin sides, wood for, 176,
178-79
¢cabin sole, 128-29
joiner hardware, 202
caleulator, siientific, decimal expo-
bents, 3—4
canoc, dugout. S¢¢ log canoe

(.;:E: Dory 40, 333
carbon fiber, 7, 20, 83, 201

catalyst, methyl ethyl ketone perox-
i):lsc (MEKYP). 15 e
caulking compounds, 91-92
polysulfide (Boat Life), 91
See alto adhesive-scalants; bedding
compounds
ceiling, wood construction, 117-18,
176
C-Flex, onc-oftf FRP construction,
24-23
chainplares, framing/structure for
FRP construction, 15, 37, 45, 58
mertal construcrion, 243, 246-47,
291, 309, 310, 319
chine log, 122-23, 160, 166, 341
chine rod, 251-52
chines, hard. Sze hard-chined hulls
enfries
chines, longitudinal reinforcement
FRI"/sandwich construction, 45,
71-72
metal comtruction, 251-52
wood construction, 122~23
woad-cpoxy construction, 160,
166-68, 341
chapper gun, 11, 13, 332
clcars. See joincr clears, wood for;
mooring/docking hardware,
installation/mounting
¢lench nails, 81-82, 150~51
washers with, 151

cold-molded construcdon. See
wood-epoxy construction,
cold-molded  _
composites, developiment of, 9-10
Bakelite, 10
Durestos, 10
papier-miché, 9, 10
compression loads
on deck hardware, 68-69, 70,
281-82
on masts, 284
compression tubes, 68-69, 70
conversion tables, English to metric,
351-55
copper-nickel, as hull marerial, 201
sandblasting and painting, 330
strength/modulus of elasticity,
329,330
welding stecl 1o, 330
copper-nickel construcnon, 129-31
welding stecl frames ro, 130
copper-nickel consmuction, scanr-
lings/formulas, scantling con-
versions, 330
cored-composite construction,
wood-epoxy strip-plank, 161,
162-63
core installiion/bornding, 12-14,
27-28, 64, 6768
core-bond puttics, 13. 14, 23
kedfs, 12-13
waterlogged cores/core tailures,
13-14, 70
corc materials, 60
aluminum honeycomb, 62
closed-cell foam, 7, 12-13, 27-28,
40-41, 60-63, 63-67, 76-77
densities (weights), 76-77
cnd-grain balsa, 12-13, 24-25,
27-28, 4041, 6063, 76-77,
101-2, 155, 335, 336
high-density foam, 63, 69, 70
kerfs in, 12-13
plastic/paper honeycomb, 12, 62,
336

plywood, 12, 13, 28, 689
solid-woad, 28
strip-plank, 154-33, 161-63
See also fiberglass (FRP) sandwich
CONSTrUCTON entricy, wood-
epoxy consuruction, strip-plank
corrosion, bacterial, 190
corrosion, dezincification, 141
corrosion, galvanic, 182-83, 189
alkali rot, 89-90
aluminum, 185, 188-89
anode, 200-201
bonding system, 89-90, 206, 208
cathade, 200-201
copper-nickel, 310
galvanic series, 200-202
isolating fitvings, 202-3
joining aluminum superscrucrure
to steel hull, 216-17
prevention, 200-208
steel, 200, 204
zinc anodes, 89-90, 201, 202,
205-8, 210, 330
currosion, pimng, 37, 141, 203, 205

corrosion, poultice, 203
corrosion, rust (steel), 183, 1875,
18R-89. 204, 206. 209-12.
213-15, 251, 318, 119
carrosion, srav-current, $9-90, 202,
208-9
corrasion monitor, 208
galvanic isolator, 209
isolution transformer, 208-9
monitoring/prevention, 208-9
cranes and litts, framing/stacnure
for, FRP sundwich consrrue-
don, 63
<utless beariag, metal construction,
278-79
isoluting (galvanic corrosion), 203

davits, mounting/structure tor
FRP construction, 35
wood construction, 152
deadrise hulls, floor height, 52
deck, FRP construcuon, 29, 35-37
sandwich construction, 62, 63—67
deck, metal construcrion, 22R-30,
309
deck, wood construction, 104-3,
123-24, 337
canvas, 104, 123
coamings/trim, 178, 179
crown, 121
laid, 104, 123
non-skid surface, 104
plywood-epoxy, 104, 123-24, 149
sheaching/tabrics, 104, 123-24
wood for, 176
deck beuns. See deck framing eneriet
deck framing, FRP construction
cored stmingers, 43-45
See alss hull-to-deck joint entries
deck framing, metal construction,
221-22
deck-beain knees, 24647
deck beamas, 220-23, 291, 299
deck girders, 279-81, 292
longirudinal framing, 220-23,
234, 237-38, 24345, 279-81.
299, 303
at sheer/bulwark, 222, 24647
deck framing. wood construction
deck beama, 104-5, 121, 12425,
140, 175-79
deck carling, 123,175,176
duck girders (large boars), 136
wood for, 17579
deck hardware/fittings. installation/
mounting, FRP/sandwich con-
struction. 28, 35-37
backing plates. 69-70
compression wbes, 6969, 70
epoxy annuluscs, 6869, 70
sandwich cotstruction, 63—64.
68=-69, 70
deck hardware Setings, installation/
tnounting, mezal
vorstruction
doubler plates and in<ert plates,
stainless-<rectincert plates/niser
weldments, 2u4-F

L)
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stainless-stecl threaded inseres,
212
deck hardwarc/fittings, installa-
tion/mounting, wood construc-
ton
backing blocks, 152
backing plates, 152
deck hardware/fittings, preventing
galvanic corrosion, 202
deckhouse, metal constuction
plarte thickness, 228-30
for steel hull, 216-17
Se¢ also cabin/supersoucturc enfries
deck machinery, heavy-load. See
cranes and lifts, framing/
structure for
depth of hull ac midships, 5-7, 6
dcep-sump Sn correction, 6-7
diagonals, longirudinal layout, metal
construcrion, 233-34
diugonal strapping, wood construc-
tion, 136, 14749, 152
displacement
bottom-laminate thickness adjust-
ment for, 30-31
$n adjustment factors, 7, 30-31
Sev alvo specific graviry (5G)
displacement boats
<onstructon, J0-31
metal construction, 226, 249-50,
270, 292, 295, 304, 327
wood construction, 93, 108, 113,
119, 122, 133, 135-36
displacement-lengrh (1)/1.) ratio, Sn
adjustment facrors, 7
for buat speed, 30, 31
for displaccment. 7, 30-31
doubler plates and insert places,
metal construction, 204-5, 288,
311
drift boles, 13940
Dynel, 124, 156, 158, 160, 165,
169-70

electrical system
corrusion monitor, 208-9
galvanic isolator, 209
molating AC system, 209
isolating DC syster, 209
isolation transformer {(shore-
power), 208-9
preventing stray-current corro-
sjon, 208-9
engine
isoladng block and altemator
(stray-current corrosion), meeal
construction, 209
cngine beds/stningers, FRP/sandwich
construction, 28, 4043, 71
cored, 40-43
dimensions, 41-42
for high-speed planing hull, 40
hollow-core, 43
cngine beds/stringers, metal con-
struction, 270~79, 292, 309,
318, 323
for high-speed planing hull,
270-78,272
engine beds/stringers, wood con-
struction, 133-34, 160, 339
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engine insruments, isolating (stray-

current corrosion), 209
engine mounts, FRP construction,
anglev/installation, 41-43,
58-59
engine mounts, metal construction
oundations/cxtensions, 273-78,
311, 315, 316

isolating {stray-currcnt corrosion),

engine mounts, wood construction,
13
engine room/compartment
bulkhead, 260
insuladion, 215
welding/structure, 311, 314
epoxy annuluses, 68—69, 70
epoxy glue/adhesive, 95-96, 97,
113-14, 137, 153, 154-56,
165-66
cpoxy grout/putey, 69, 73~74, 153,
162, 164
liquid joinery, 160, 164, 165-66
epoxy paine, 214, 215, 330
epoxy resin, 22-23, 75, 77
hull/deck sheathing, 75, 77, 104,
153, 15665
laminated floors, 113-14
laminated keel, 95-96, 137, 161,
16465
laminuted stem, 97, 137

sealer lor preventing galvanic cor-

rosion, 205
exotherm, 19
exponcats

decimal, 3-4
fractional, 3-4

fabrice/reinforcements, FRP con-

struction, 7

bi-axial, plus/minus 43-degree,
20-21, 22, 45, 47, 68, 75

bi-axial, uni-di, 20-21, 32, 68,
124, 157

bi-axial, 0/90-degree, 20-21, 22,
68,75

binders in, 16, 20, 23

bulk mac (Core-Mat, ‘Tiger
Core), 38-39

chopped fibers, 11, 13

chopped-strand mat (CSM),
14-15, 16, 19, 20, 31-32, 34

combi-mat/fab-mat (alternating
layers of woven roving and
chopped-stand mar), 15, 16,
19, 21, 31-32, 33, 35-37, 45,
47, 64, 6768

for deck sheathing, plank-on-
trame construction, 124

cconomical use of, 37

F.-glass, 14, 22, 157, 159-62

English-to-metric fabric/mat-
weight conversions, 34,
35-37

Fnglish-to-metric roving-weight
conversions, 33

estimating quanities, 38

fabric weight (dry) for required
laminate thickness, 31-38,
159-60

fiberglass cloth, 13, 20-22
hite, 75~76, 201
or hull sheathing, wood-cpoxy
strip-plank construction,
15637, 161
knitted sritch-mar, 21-22, 45, 47,
68,75
5 7
b
-glass, 20, 23,75
shelf life, 19
mi-axial, 21
uni-di (uni-directional), 20-22
woven roving, 14-16, 15, 20
fabrics/reinfarcements, high-
clongacion (high-modulus). 7.
20, 22-23, 74-77, 83, 124, 156,
158, 160, 162-63, 165
carboun fiber, 75-76, 83, 201
Dynel, 124, 156, 158, 160, 165.
169-70
Kevlar, 7, 20, 75, 76, 83
Veoma, 124, 136, 158, 160,
162-63, 163, 169
Xynale polvester. 124, 156, 169
fairing compound, 211-12
fasteners, for metal construcnon
for installing hardwarc/firtings.
204
Sce alo mecals. for Aastencry/
hardware/strucoure; rivets/
rivering; welding
tasreners, for wood construcrion,
plank-on-frunc. 80-82, 86,
137-32
boat nails, 81, 82, 143-44,
150-51
bolts, 13840
buct blocks, 142-43
clench nails, 81-82, 150-51
copper rivets, B1-12, 151
counter-sinking/counter-
boring/bunging, 142, 143, 151
glues, 137
and grain dircction, 86, 88
iron spikes, 81
lapserake construction, 80-81, 82
through-bolrs, 82, 139, 143
trunnels, 81
wire nails, 143—44, 150
wood screws, 81, 82, 140-42, 145
wood swelling/shrinkage {Joosc
fasteners), 88, 153
See aleo adhesive-seulants; boar nails;
dnft bolts; Lustencrs, for wood
construction, plank-on-frame,
scandingv/formulas; glues; ked
bolts; metals, for fastenery/
hardware/scruceure; nvets/
nveting, h-bolts; tc rmods
lasteners, for wood construction,
plank-on-frame, scantlings/
formulas
American screw gauge screw
dimensions, 142
backing blocks, 152
boac nail size, 150-51
breasthook and quarter knees,
149-50
burr blocks, 142-43

diagonal strapping, 14849

floor-to-frame fasteners, 144—45

floor-to-keel fasteners and genceral
tie rods, 145 a

hanging and lodging knees,
151-52

heavy boac nails, 151

keel-ballase boles, 147

light boat nails, 151

masc-step tc rods, 146-47

metal knees, 152

plank fastencrs, 141-42

scari-bolt diameter and
keel/deadwond-bolt diameter,
13940

strip-plank cdge nails, 143—44

ﬁberg;fs (FRP)%;unsrmction.

332-34

chopper-gun lavup, 11, 12,13,
32

hand layup. 11, 27,32, 38

history and development of, 9-10

hull chickness and
weight/strength, 28-30, 35-37,
38-39, 60

hull-to-deck joine, 33-56, 54-35

longirudinal scructure (stringers),
4045

prepregs, 7

standurd lavup, 16, 1Y, 22, 27-39

superstructures for steel hulls,
216, 230, 264

time herween laminate-laver ap-
plicarion, 17-18

rransverse structure (frames/
hulkheads), 45-53

vacuum-bagged layups. 11,12,
20,22, 25

See abio fabrics/reinforcements.,
FRP construction; fiberglase
(FRP) constructon, hull lami-
nate; resin

ﬁberslass (FRP) construction,

traming/structure, longitudinal
(stringers), 16, 18, 4045,
3

cored, 43-45, 71

engine-bed, 41-42, 334

hull and deck, 43-45

aumber of, 40

phwood, 16, 18

solid-wood, 18

ﬁbcrgla« {FRP) construcdon,

tframing/structure, transverse,
16,18, 45-48, 333. 334

fiberglass (FRI®) consemicrion, hull

laminate
blistering, 22
bulk-mat core, 38-39
<ross-linking, 18
densiny (weight), 27, 32, 38,77,
349-50
glass content/glass-co-resin ratio,
16,20, 27,32, 38,77
high-modulus, 74-77, B3
interlaminar bonds, 23
overlaps, 37
peel strength, 23, 153
primary bornd, 18
secondary bond. 17. 18, 333



shearhing for wood-epoxy bulls.
133, 156-65. 168
skin coat/print-through, 19, 36, 37
specificanion, 35-37
spedific gravine (50), 349-50
strength, 11-12, 23, 153, 187
weighe, 38
weight v, thickness, 27-39
ﬁbcrg?ass (FRI?) constructon, hull
laminate, scandings/fonnulas,
27-39
udditional laminatc on deck-
hardware mounting arcas,
35-37
additional laminate on high-struss
arcas, 34, 35-37
additional luminate on keel and
stem, 34
adjusting thickness for 1ype of ser-
vice, 35
basic shell thickness (Jower top-
sides), 28-29, 35-37. 38
bulk-1nat lurninates, 38-39
choppud-strand mat weight v,
thickaess, 31-32
English-ro-mermic mar-weighe
conversinn, 34, 15-37
English-ro-merric roving-weight
conversion, 33
heavy-displacement laminate in-
crease, 30-31
hull-boteomn laminate heighe
{BLH), 29-30
hull-hotrom laminare thickncss,
29-10, 35 -37, 3R8-39
light-displacement laminate in-
crease, 31
shell laminate overlaps, 37
woven roving and bi-axial uni-di
weight vs. thickness, 32-33
fiberglass (FRP) construcdon, inter-
nal structure, scandings/
formulas, 40-59
bulkhead backing strip, 47
bulkhcad nuwnber, thickness, and
wbbing, 45-47
chine reinforcing, 45
enprinc-hed/sminger dimensione,
41-42
cngine mounts, 38-59
flnors for powerhoats, 48-50
flnors for sailboars, cores, 30
flnors tor <ailboats, laminate
thickness and maximum spac-
ing. 51-52
hull-ro-deck joint, 53-56
hull-te-deck-joint bending angle,
36
keel-bullast boles, 56-57
keel-bolt backing plates, 57-38
laminate at chainplates, 58
longirudinals or hull and deck
stringers, 43-43
numher of longitudinal hull
stringers, 40
fiberglass (FRP) construction, one-
ofl methods, 23-25
fiberglass {FRI" sandwich construe-
nen, hull shell, 12-14, 27-28,
oi)-77, 61, 67, 335-36

“balanced” laminate, 62

bortom, 62, 63-67

vs. cored-strrip-plank construction,
161-62

core inscallation/honding, 12-14,
17, 23, 60

core rapering, 17

comers, butted-core, 73-74

comers, solid-glass, 74

deck, 62, 6367

deck hardware mounting precau-
tons, 68-70

highly kraded penetrations, 70-71

high-modulus laminares, 74-77

laminate density (weight), 76-77

luminate gluss content, 77

luminace specification, 6467

puncture resivtance, 76

reducing excess laminate thick-
ness, 64, 67-64

S-glass vinylester skins, 75

shun coav/pant-through, 64-67

thickness/strength/weight, 6061,
7677, 161-62

topsidcs. 62, 6367

vacuum-bagged layups, 75,
76-77, 336

See also core marerials

fiberglass (FRP) sandwich construc-

tion, internal structure, 71-74

chine reinforcement, 71-72

Roors, 48-53

hull-to-deck joint, 74

intcrnal ballase, 72

keel and stem. 72

laminate corners, 73-74

longirudinals/stringers, 71

tapering of vore transition from
solid-glass to cored areas, 72~73

fiberglass ) sandwich construc-

tion, scantlings/formulas

backing-plate dimensions, 70

conversion for S-glass vinylester
skins, 75

core density, 62, 63-64

core-flet angle, 73

cpoxy-annulus diamerer, 69

hammer-puncture test, 76

internal-ballast-laminate thick-
ness, 72

Kevlar inner skin, 75

laminate density (weight) vs. glass
content, 77

mooring hardware mountng, 7¢

sandwich fiberglass scantlings, 62,
63-64

solid-glass chines, 72

solid-glass coruers, 74

solid-glass keel, 72

solid-glass-region dimensions,
70-71

solid-glass-region specifications, 71

solid-plywood core dimensions,
68-69

scandard core densities (weights),
77

vacuum-bagged E-glass sritch-
mat vinylester laminates, 75

vacuum-bagged laminare densities
{weights). 77

fiberglass cloth, 15, 20-22
S$ee also fabrics/reinforcements,
FRP construction
Allets -
fillet strips, 60, 72-73
FRP construction, 17, 18, 4748,
50,333
FRP sandwich consmruction,
72-74,73
wood-cpoxy taped-seam con-
struction, 166, 168
filler welds, mecal construction,
308-9, 311-12, 313, 319-20
fishing gear/fighting chair, mount-
ing/struceure for, wood con-
struction, 152
firtings
anodic prorection, 205-8
bronzc, 202-3, 205
isoluting (galvanic corrusion),
202-5, 212
sclceting for meral hulls, 204-3
srainless-steel, 204-5
See alss cutless beanng, mertal con-
struction; deck hardware/fit-
ungs enfries, pumps, isolatings
seacocks
flagpole socket, 70
flare, pronounced-flarc Sn corrce-
tion, 7
flat-bar
atuminum, 223, 234-36
steel, 223, 236-38
steel, isolation joint between alu-
minum and steel, 217
flvors, FRP/sandwich construction
cored, 48-53, 71, 332
heigh, 52
laminated ha)f-frame op, 52-53
plywoad, 16, 18, 50-53. 57, 332
thickness and spacing, sailboats,
51-52
foors, metal construction, 221-22,
249, 291, 310, 311, 314,321
floors, wood construction, 97-98,
109-10
deep, 94
fasteners, 14445
heavy, 113
laminated/grown, 110, 113-14
limber holes, 101, 114
metl/metal -composite alteena-
dves to, 173-74
sawn, 113, 174
wood for, 177
foors, wood-cpoxy construction,
16061, 172-74
composite (metal swap), 173-74
meral, 174
foam, elastomeric, spacers, 48, 160,

foam, pour-in-place, 212
fuam-core, closed-cell, 7, 12-13,
60-61, 6267
density (weighe), 27-28, 76-77,
350
for internal structure, 40-41
specific gravity, 350
frames, FRP/sandwich construction,
Ang framcs, 45, 48, 71, 334

frames, metal construction, 221-22
deep web frames, 300, 303, 304,
303, 343
ring framcs, 220-23, 238-43,
245-46, 26104, 320-21
ring frames, open/closed bevel,
24546
tnipes, 221-22, 320-21
irames, woud construction, 97-101
bevels, 98-99
double-sawn, 99-100, 109, 111, 339
flac (non-squarc), 112-13
futtcks, 99-100, 109-10, 111
gussess, 109-10, 111
laminatcd, 86, 98
molding/siding, 108-11, 112-13
mortsing (notching) heels into
keel, 100, 101
sawn, 98, 99-100, 176
sealing heels of, 91
single-sawn, 100, 109-10, 111
spacing, 111-12
steam-bent, 86, 108-9, 110,
112-13,177,178
wood for, 175-79
See alio wood construcuon, plank-
on-frame, framing/structure,
longirudinal; wood construc-
tion, plank-on-{ranc, framing
struclure, Lrunsvense
FRP. Ser liberglass (FRP) conseruc-
ton enfries

galvanic scrics, 200-202
garboards, hollow. Ser hollow-
garboard hull
gelcoar applicadon, 18-19, 23-24, 333
avoiding print-through, 18-19,
37,39,64,67-68
skin coat, 19, 36, 37, 64-67
generacor. isolated alternator (stray-
current corrusion), 209
genod, mounting/structure, for
woud construction, 152
Gemr 28 Offshore Skiff, 165
Gerr 34 Sportfisherman, 26, 67, 335
Gierr 42 motor cruiser, Summer
Kyle/Belle Maric, 150
Gers M4 catamaran, Slipsrream, 336
Gierr 534 motor cyuiser, 339
Gerr 57 motor cruiser, Imagine,
198, 215, 224, 232, 288,
n-43
Gerr 60 BOC racer. Fizlger Danike,
k2) ]
Gerr lapstrake ~loop. Madrigal,
338-39
Gerr Westhourne 44, 25, 334
glues
cpoxy, 95-96, 113-14, 137, 133,
154-36. 1o5-00
Resorcinol, 137
Greece, ancient boats of, 80
RIOUL. EPON} putis, cpoony
groutputny, o9, 73-74, 155,
160, 162, 1nd, 1ni-an

hard-chined hulls. FRP <undwich
construction, ongredindd ttam-

i, 45, T1-72



hard-chined hulls, metal construc-
tion
aluminum, 195, 234, 245
conic surfaces/radians, 193, 195
developable surfaces, 193. 195
longitudinal framing, 234, 251-52
creel, 187, 193-93, 194, 234, 245
haed-chined hulls. plywood con-
scruction
strip-planked bortom, 162
rape-s¢am canstruction, 16>-68
hard-chined hulls, wod construc-
tion
frames, 99=100, 109, 110-12, 135
longirudinal framing, 119, 134
5.4
planking, 103, 108, 134-35
hardware. See deck haedware/fimtings
entries; joiner hardware, pre-
veating galvanic corrasion;
mooring/docking hardware, in-
sallation/mounting
hawscholes, mewd constructinn, 204
head pressure, 258, 259-61
hoisting rings, peaewradions for,
FRP sandwich conscrucrion, 70
hollow-garboard hull
depth of hull, 6~7
floor heighy, 52, 97
trames, 99
Limbers, 114
honevcomb core, plastic/paper, 12
hursepower. See boat speed, horrum
thickness/framing adjustments
lor
hull-to-deck join, fiberglass (FRP)
construction, 53-56, 54-55
bedding, 54-55
bonding angle. 56
in-turned flange, 53-54, 55-56
vut-turned flange. 53-34, 55-56
shoebox, 34-55
through-beolts for. 33-56
lwll-1o-deck joint, metal constric-
don, riveted, 322-23

icchox, wood-cpoxy uped-seam
construction, 166
insularion
closed-cell spray-on urcthane,
213-14
cork sheers, 215-14
fiberglas</toum sheets, 213, 214,
215
metal construchion, 213-15
sound-deadcning, R4, 213, 215
isotropy, 187

jet drives, penetrations for, FRP
sandwich construction, 7

Joiner cleats, wood for, 177, 178,
179

incr hardware, preventing galvanic
cacosion, 202

joiner pancls, 18, 118, 130, 253, 336

joinerwork, 18

wood for. 176-79

keel, tallase
FRP construction, 56-58
isolation pad, 216
metal construceion, 216, 250
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woaod consmuction, 93, 96, 115
wooad-¢poxy consmuchon, 173
Sve alzo ballast insrallation
keel/backbane. FRP constructun,
29,34, 35-37. 3839
sandwich construction, 63-67
keel/backbane, meral construction
box keel, 249-51, 250
centedine vertical keel (CVK),
197, 198, 220, 247-49,
311, 314-15, 317, 318,
319, 320
deep keel, 313
sheg, 248-49,1313, 343
stem, 24§-49
stern frame, 249
welding, 311, 313, 314-15. 317,
318. 319,320
keel/backbone, wood construction,
87, 96,106, 113-16
compression lvads on, 145-46
dcmjwuod. 91, 93-93, 94, Y5,
116-17, 139, 140
deep keel, 93-95, 115-16
horn timber, 93, 94, 95, 116, 117,
139
keel batten, 95
keclson, 93-95, 115-16, 13536
laminuted keel, 95-96, 137
lange bowts/ships, 87, Y3-95,
135-36
plank keel, 93, 95. 114-16
rabbeied, 94, 95, 96, 115
saarf joink, 137-40
shafdoy, 95
stem, 93, 94, 96-97, 116
sternpost, 93, 94, 95, 116, 140,
177
wood for, 173=79
See alie stem entries
kecl/backbone, woud-epoxy con-
struction, 161, 164-63, 166
keel boles
backing plates/flovr cores, FRP
construction, 50-51, 56-57
hallast holes, 56-57, 70
bedding/scaling (wood cores),
FRP consmuction, 28, 50
solid-glass areas, FRP sandwich
conseruction, 70
wood construction, 139
Keviar, 7, 20, 73, 76, R3
knees, meral construction. See
brackers, meral construction
knees, wood conscruction
hanging and lodging knees, 118,
127, 151-52, 340
metal knees, 149-30
narural crooks (grown), 177, 178
quurrer knees, 105, 120, 149-50,
171
wood for, 177, 178

lag bolrs, 58-39

lapstrake hulls. See wond construc-
ton, plank-on-frame, lapstrake

large boats, delined, 2, 8

lenpeth overall (LOA), 5-6

lengrh warerline (1.WL). 6

lighe-displacement boats. Sn adjust-
ment tactors, FRP construction,
28,31,35,37

limber holes
metal construction, 215, 221-22,
312,320-21
wood construction, 101, 114
log cance, 78-80
Chesupeake, 79-80
Polynesian, 74-79
lumber. Sec wood eneries

marine borers {shipworms/
teredoes), 8Y, Y2
wouds resistant 1o, 177, 179
mast
aluminun. 186
compression loads. 145-40, 284
deck-stepped. 146
keel-stepped, 145-47
mizzenmasr, 132, 146, 149
wood, 177,179
masr P‘ﬂncl’ﬁ
mcral construction, 287-88, 310
wood construction, 132
masr step. FRP consruetion, 35,
30-52
floors under, 30-32
masr step, meral consrucnon
foremast, 236
framing/smicrurc, 243, 24647,
2R84-87, 291, 293. 502, 309
mizzecnmasr, 286-87, 293, 302
mast step, wood construction, 113,
131-32
flonrs under, 132
st and foremust, 131-32
mizzenmase, 132, 149
ti¢ rods, 145-47
mast step, wood-cpaxy consrruc-
rion, 173
mat. $ee fahrics/reinforcemens,
FRP consmuction
MEKP (merhy cthyvl ketone perox:
ide), 13
raeral construction
bulkheade and ranks, 253-61,
309, 320
butts/seams, 230, 308, 309,
312-13,317-18
cabinfsuperstructures, 216- 17,
228-30, 234, 261-70, 309,
323-24
currusion prevention, 200-212,
213
carhy development, 181-83
tainng, 211-12
filing/sealing void areas, 212-13
foanng-frame construction, 224
hardware/firtingy, installution.
204-5.212
for ice condirions. 1034, 331
interior framing/structure,
197-99, 198, 204-5, 220~-25
keelUbackbone, 197, 198, 220,

247-31, 250, 311, 313. 314-15,

317,318, 319, 320

lurge boaty/ships. 199, 323-24

limher holes, 215, 221-22, 312,
320

mernals/marcrials, 181-91

place thicknesses and weights,
217-19, 225-30, 231-33,
3n-13

rat holes, 320-31

sanidblasniag and painug. 210-11

srnall hoars, 125-29

smipcs, 221-22, 310, 320-21

stem, 248-49 . .

welding/shaping/construction,
191-96, 306-22 -

Ser alss aluminum construction,
rivered ensrier, aluminum con
struction, welded entries;
copper-nickel construcnion en-
tvier, menal ennstruttion, longitu-
dinal framing, framing/structurc;
merzl consmicrion, transvene
framing, framing/ stucturc; stecl
consmiction (mill steel)

meral construction, longitudina
framing, traming/suucture,
197-199, 198. 221-22, 223,
224, 228, 230-252, 289

angles, 223, 245

cabin/supersuruccure framing,
221-22, 261-70, 309

channels, 243

deck framing, 220-23, 221-22,
234, 257-38. 24345, 24647,
309, 310, 311, 315

cugine beds and bottom girders,
221-22, 270-77, 272, 39, 311,
315, 316, 318, 323

fMlatbar, 223, 234-38

Moors, 221-22, 249, 310, 311,
314, 321-22

Lchtening holes. 221-22, 321-22

lightweighit construction, 295-97,
305

longitudinals/stringees/ginders,
223, 224, 230-38, 27378, 310,
J14-16. 317, 320-21

molding/siding (Jange/web), 23

new mft‘wd. Esiug ISE‘/ {numeri-
cally controlled) cutting,
220-23, 222, 238-43, 245, 249

old method, using standard exeru-
siomy, 220=21, 245, 246, 24Y

plate thicknesses wnd weights,
217-19, 225-30, 231-13,
ni-3

ring (web) frames, 197-99, 220~
23, 238-43, 245-40, 26164

small hoars, 224-25, 236, 125-29

snipes, 221-22, 310, 320-21

speed adjusements, 231, 236,
23R-139, 242, 273, 27078

stanchions and brackers, 279,
281-84, 311

tonnage admeasurement. 199

Ts, 223, 24546

weight reducdon, 236-37, 321

welding, 309-11, 310, 314-16

See alio aluminum coustrucdon,
welded, Framing/soruceure;
framcs, mctal construction; steel
constauction, framing/srrucrure

mertal construcrion, scantlings/tor-
mulas. Ser construction entrics
«t aluminum; copper-nickel:
steel
metal conatrucnon, teahsverse fram-
ing, framing/structure, 197,
199, 230, 264-70)
bottom frames, 290, 298, 302
wabnnt lraming, 292, 294-93, 300,



303
deck, 304, 305
deck framing and girders, 291,
292, 302, 303
deep web frames, 300-301, 303,
304, 305, 343
enyine beds and bottom girders,
292, 302, 303, 318
Lrame spacing, 290, 293, 304, 305
longitudinals, 292, 294, 297-98,
299, 301-303
mast step/partners, 293, 302, 343
with no longitudinals, 197,
289-90, 303-5
with optional longitudinals,
289-95, 298-303
stanchions, 292, 301-2, 303
topsides francs, 291, 299, 302
welding, 310
metals, for
lasteners/hardware/structure,
140-42, 201
Aguamet 22/Nitronic 50
(chrome/moly stainless-steel
alloys), 57, 141, 201, 216
holn, 81-82
brass, 141, 201
bronze, 57, 81, 82, 139-40, 143,
150, 201, 202
copper, 81-82, 201
vorrosion resistance, 141
anic series, 201
1-dip galvanized iron, 201, 210
hot-dip galvanized mild steel, 81,
82, 139, 141, 143, 149, 150,
152,173,210
Monel, 57, 81, 82, 143, 149, 150,
174, 201
silicon bronze, 141, 148, 149,
152,173, 174, 200, 201
stainless-sieel, 57, 141, 149, 150,
152, 201, 204, 217
See alys brackets, metal construc-
ton; flat-bar
metals, for hull matenal, 181-91,
201
auminuin (mannc aloys), 200,
201, 202
bronzc, 181, 182-83, 201
copper-nickel, 181, 201, 329-31
Cor-"Ten steel, 185, 226-30, 257,
263, 288, 305
galvanic scrics, 201
ion, 181-82, 183
isotropy (unifurm strength), 187,
199

mild steel, 182, 183, 184, 200,
201, 305
midships, location of, 5-6
modulus ol elasticity, 20
of high-modulus fibers, 7, 20,
22-23
of metuls, 186, 189, 197, 329, 330
See also fabnics/reintorcements,
high-clongation
mold-rclcase, 10, 18
malds/rooling, for FRP consrmuc-
tion
female (hollow) mold, 10-11, 23
male plug, 10, 24
for mass-production, 25-26
for anc-off construction, 24

stiffencers, external, 25-26
wuming rings, 26
molds/tooling, for wood-epoxy
cold-molded conserucrion,
168
moment of inertia (1), English-to-
metric conversion, 281-83

mon ¢ construction
welded meral construction,
197-98, 199

wood-epoxy construction, 102,
153,154
moonng/docking hardware,
installadon/mounting
FRP construction, 35, 37
FRP sandwich construction, 70
mecal construction, 204, 288
wood construction, 152
multihulls, 2, 8, 336

noise reduction, insulation, FRP
construction, 84

oil, vegeuble, for filling mewul voids,
213
one-ull construction methods
balsa core/Durakore, 24-23, 60,
155
FRP construction, 23-25
FRP construction, C-Flex, 24-25
wood-epoxy strip-plank construc-
tion, 101-2, 155. 168
overhang, long-overhang 5n correc-
ton, 7

pant
for aluminum, 203, 211, 214, 215
botem/anti-fouling, 189, 329
for copper-nickel, 330
epoxy, 214, 215, 330
fgr steel, 205, 210-11, 215
passenger vessels, Subchapter-T
specifications, 48, 73, 160
planing craft. See powerboats, high-
speed planing craft entries
planking, wood construction, plank-
on-frame, 101-3, 107-8
bevels, 155
butt blocks, 14243
carvel, 101, 102, 103, 107-8, 154,
39
double-diagonal, 102-3
double-plank {double-carvel),
101, 108
faseeners for, 14042, 143-44,
150-51
garboard strake, 95, 104, 101, 108
herringbonc-bottom, 103, 121,
134-35, 162
lapstrake. 80-81. 102, 103, 108,
110, 149, 151, 338-39
plyweod, 97, 108, 121, 140
plwood lapstrake, 102, 103, 108,
140
scarl joints in, 140, 142, 155
scams, caulked {carvel), 86,
91-92, 154
scams, cpovxicd-in splincs, 154
shesrstrake, 94, 108
spiling, 153
strip-plank, 101-2, 103, 108, 112,
14344, 149, 155, 15761

wood for. 175-79
Ser alse ceiling, wood construc-
tion; deck. wood construction
planking, wood-egoxy construction
phywood, 165-66
strip-plank, 154-55, 157-61
plywood, 179-80
fir, Douglas, 179-80
larch, Western, 179-80
marine vs. exterior-grade, 179-80
MDO/IDO overlays, 180
non-APA boat plies, 180
waterproof boil test, 179
plvwood, as core material (FRP
construction), 12, 13, 18, 28
as backing for hardware avtach-
ments, 28, 68-69
bedding/sealing/sheathing, 18
for bottom framing/stringers, 16,
18
for engine beds, 28
for floors, 16
for transoms, 13, 28
plywood, as planking/panels, 102,
103, 108, 179-80
cabin rool/sides, 126, 128-29
cabin sole (teak-and-holly), 129
decks, 149
scarfing, 140
wood-¢poxy constructon, 165-66
plywood, as scrucruralfjoiner mater-
ial

i
bulkheads, 253
laminated keel, 161, 164-65, 166
mald stiffening, 26
in snall Aluminum hulls, 329
polvester resin, 10-11, 15, 18, 22,
104, 153
compacibility with vinylester, 23
isophchalic, 2
orthophthalic, 15, 22
polvmerizadon (curing), of polvester
resin, 15 peed
1. S¢e boat spead, bontom
Po“:dﬁclmm/ﬁaming adjustments
or
powerboats, heavy-displacement
vovaring cruisers
FRI construction, 30, 76
metal construction, 250, 251, 254,
295-96
woud construction, 108, 126-27,
135-36, 14849
powerboats, high-speed pluning
cralt, aluminum construction,
195, 295-96
deck framing, 280
engine beds/longitudinal framing,
233,236, 270-72, 273-76, 271,
325-27
place thickness, 225-26, 325-27,
329
ring framcs, 238-39, 242
smuall boues, 325-27, 329
powerbouts, high-speed planing
craf, FRP/sandwich construc-
rion, 2, R, 30, 34, 35
chine reinforcement, 71-72
engine beds/Tonginudinal framing,
0

floors, 48-50
powerboars, high-speed planing

CrAIt. steel construction, 193
engine beds/longitudinal framing.
235,236,270, 272-73, 2TH=T8
plate thickness, 226
ring frames, 238-39, 242
powerboats, high-speed planing
crafl, wood construction. 113,
133-34
powerboats, high-speed planing
1, wood-cpoxy construction,
168-69, 171-72
prepregn, 7
prmary bond, 18
print-through, avoiding, 18-19, 39,
64, 67-68
propeller shaft. See shafdog, pene-
tration tor
propellers and struts, FRP/sandwich
constructon
mounting/installation, 34, 37
sandwich consouction, 70, 72
propellers and struts, metul con-
struction, anodic protection,
208
propellers and struts, wond con-
struction, strucrurc for, 116
propulsion units, pepctranions for,
FRP sandwich construction, 71
pumps, isvlating (galvanic corro-
sion), 202-3
putty
core-bond, 13, 14, 23
¢poxy grout, 69, 73-74, 155, 160,
162, 164, 165-66

resin
cstimuting quantitics, 38
mixing and storuge, 19-20
proper amount for suceesshul core
bonding, 12-14
See also cpoxy resin; polvester
resin; vinylester resin
resin, cuning
cross-linking, 18
exotherm, 19
polymerization, 15
resin swsternx/formulations, 19
tor fibcrglass (FRP) construction,
standard layup, 28
high-clongarion, 22-23
ngging, running, wood for
blocks/deadeves/lizards, 177
ngging clcars, mounring/srrucrure
for, wood construction, 152
rigging wirc, 146
Tigs. See sailing rigs
rivets/rivering
aluminum (aluminum construc-
tion), 322-24
copper (wood construction),
81-82, 151
carly metal boars (iron, bronze),
181, 182-81
pirch/spacing, 323
nver diamerer, 323
watertight lap seams, 323
round-bilged hulls, aluminum con-
struction, 148, 289
round- bilged hulls, stec] construc-
non, 193-95, 194, 289, 305
round-bilged hulls, wood construc-
tion
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belt (web) frumes, 118
sawn frames, 98, 99-100, 110, 111
round-bilged hulls, wood-cpoxy
construction, 168, 172
rubrail, 54-55
rudder, metal construction, 207-8,
313
rudder port and bearing
isolaring (galvanic carrasion),
meral construction, 203-4
penetration for FRP sandwich
construction, 70

<ailboars, daysailers/racers,
FRP/sandwich construction,
15,76
sulboars, FRP construction
bortom laminate, 30, 76
Hoors, 48, 50-53
hull-to-deck joint, 53-54
sailbuats, heavy-displaccment voy-
aging cruisers
FRP construction, 30, 50-33, 76
meral construcrion, 250, 251, 254,
295-96
wood construction, 108, 113, 118,
126-27, 135-36, 148—4Y
sailboats, light high-perlonnance
duminum construction, 29596,
323-24
tiberylass sandwich construction,
70, 74-73, 76
woad construction, 108, 126-27
wood-epoxy construction, cold-
molded, 168-69, 173
sailboats, metal consuuction
framing/struceure, 243, 246—47,
291
keel. 250, 251
sailboats, wood construction
ceiling, 118
floors, 113
trames, 110
keel, 93, 96, 115
sailing rigs
cutter, 147, 149
kerch, 132, 146, 149, 28687,
193, 302
schooner, 132, 146, 194, 286
sloop, 149
vawl, 132, 146, 286-87, 293, 302
sampsen post, mounting/structure
for, wood construction, 152
scantling number (Sn), 4, 5
scantings, methods for determin-
ing, 2-3, 7
searf oines, woud construction
kevs and houks, 96, 138, 139
ian lurge timbers, 137-40
in planks and small timbers, 140,
142
npes. 138
screws. See wood screws
sca chests, metal construction
anodic protection, 208
insert places, 288
seacocks
bronze, isolating (galvanic corro-
sion), 202-3, 205, 208
avlon/plastic (Marelon), 202
secondary bond, 17, 18
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shuftlog, penctraton for, 70, 288
sheyg, 248—49, 313, 343
skin cour, 19, 36, 37, 64-67
smull boats, defined, 2. 8
specilic gravity (SG), 349-50
pectra, 7, 20
speed. Ser boat speed, bottoan
thickness/framing adjustents for
splines. wood, epoxied-in, 154
stabilin- calculations, 38
stabilizers, metal construction. 288
stanchions, meal construciion,
281-83, 292, 311
brackets, 282-84, 311
compression loads, 281
pipe, 281-82, 344
spacing/location, 281, 282, 292
steel, as hull material
abrasion resistance, 191, 197, 228
alloys, 183-85, 191, 201, 205
corrosion, hactenal, 190
corrosion, galvanic, 200, 204
corrosion, poultice, 205
cerrosion, rust, 183, 187, 188-89,
204, 206, 209-12, 213-13, 251,
303, 318, 319
«orrosion, stray-currcat, 208-9
Cor-Ten steel, 185, 226-30, 257,
263, 288, 305
cutting, 307
endurance limit/streagth, 83,
184-85, 187, 188-89, 197
galvamizing (zing/aluminum
spraving), 210
higrl-c-ubon steel, 183, 185, 201
for lightweight construction, 305
low-carbon steel, 183, 201, 205
mild steel (structural carbon
srecl), 182, 183, 184, 200, 201,
263, 267-70
modulus of clusniciry, 186, 189, 197
painung, 205, 210-11. 215
plate thicknes and weighes,
218-19, 225-30, 267-70, 289
stress Asers, 18990, 230
for rransverse framing with no
longirudinals (light ice-class),
303-4
See alio steel construetion (mild
steel)
steel angles, for installing cngine
mounts, 58-59
steel construction, framing/structure
bulkheads, 254, 255-56, 257
cabin framing, 261-62, 26364,
267-70
deck framing, 220-23, 234, 217-
18, 243-45, 24647, 279,
280-81
hull langirudinals/stringers/gird-
crs, 232-34, 235-36. 270, 272-
74,276-78
for mast swep, 284, 286-87
stainless-steel insert plates/riscr
weldments, 204~5
See alys frames, metal constnue-
tion; meeal construction, longi-
rudinal framing, framing/
structure; meeal construction,
transverse framing, framing/
strucure

stee] construcnion, lighnweighr,
saantlingy/formulas, 305
stee] construction, longirudinally
framed, scandings/formulas,
224-25
anode locadon, 207-8
anode quantity, 206
botiom plate, 226
box-keer bottom plate, 251
box-keel sides, 250-51
brackets, 283-84
bulkheads, 255-56, 257
bute and seam locations in plate,
230
cabin-roof construction, 270
cabin-side frames, 261-62, 263~
64
chine-rod diameter, 252
CVK and stem, 248-249
deck and superstruceure side plarte,
229-30
deck-beam dimensions, 24546
deck-beam knees, 246-47
deck girders, 280-81
deck-longitudinal dimensions,
238
duubler plutes and insert plates, 288
cngine beds, 272-73
astimating hull surface, 208
flvars, 249
hull-borram girders, 276-77
hull-longitudinal dimensions, 236
longitudinal-stiflener spacing,
232-33
mast partners, 287-88
mast steps, 286-87
radius-chine panel lengrh, 194-95
ring-frame dimensions, hull bot-
tom, 241-43
ring-framc dimcnsions, ropsides,
243
ring-frame spacing O.C. (longiru-
dimal constnuction), 238-39
stainless joint berween mild sceel
and aluminum, 217
stanchions, 283
steel boatbuilding alloy physical
properties, 184
stern frame, 249
stern tube, 278-79
topsides (shell) plate, 227-28
transom and transom framing.
228
wutcrtight collision bulkhcads and
tanks, 259-60
steel construction (mild stecl),
1R2-83, 187-99
anode installation, 205-8
cabin/superstructure, 188, 216~
17, 228-29, 230, 261-63, 264,
267-70
curvature, compound, 193, 195-
96
curvaturc/backset, 193, 195-96
deck, 229-230
disadvanrages. 187-90
filling voids, 213
hard-chined hulls, 187, 193-95,
194, 245
hardwarc/Artings, installation,
204-5, 212

insulation, 214, 213
keel/backbone, 247-51
lighnweight, 305
line-heacing, 195-96. .
longirudinal framing, 197-99,
198, 223, 224, 228, 229-52
platc stiffeners, 197
platc thickness, 217-19, 225-30,
231-33,311-13
radius-chine construcrion, 193-
95. 194
saddlc plates, 195-96
sighr-linc remplares, 196
small boars, 224-25
srainlcss-sreel inserts for chafe
and corrosion resistance, 204-35
staialess-stecl threaded inserts,
212
transverse- framed with longirudi-
nals, 298-305
transverse-framed with no long-
tudinals, scandings/tormulas,
303-5
trunsverse framing, 197. 198, 199
welding/shaping/construction,
183, 188, 189, 190, 191,
193-96, 197, 307, 308
welding ve. riveting, 191-92
See alie metal construction; steel,
as hull macerial
steel construction, transverse-
framed with longitudinals,
scantlings/farmulas, 298-305
bottom-frame dimensions, 298,
302
cabin-roof construcdon, 267-70
cabin-side frames, 300, 303
deck-beam dimensions, 299, 303
deck girders, 302, 303
deck longirudinals, 299, 303
deep web frames, 300, 303
engine beds/bottamn girders, 302,
3oz
frame spacing, 298, 302
hull longitudinalsy, 299, 302
longitudinal stringer or girder
plates in licu of weh frames,
01, 303
mast srep, 302
stanchion spacing, 301-2, 303
ropsides-frame dimensions, 299,
302
sreel canstruction, transverse-
framed with no longitudinals,
scantlings/formulas, 303-5
deck plate, 304, 305
deep web frames, 304, 305
teame spacing, 304, 305
hull plate, 304, 305
steening gedr, pencrrations for, FRP
sandwich construction, 71
stem, FRP construction, 34, 33-37
stern, metal construction, 24849
stcm, wood construction, 93, 94, 96—
97. 116
builc-up, 96-97, 116-17, 137-38
laminated, 97, 117, 137
natura-crook, 96, 177
sawn, 116
stem, wood-epoxy construction, 161
stern wibe, penctration for



FRP sandwich construction, 70
metal construction, 278-79, 311,
4
stern frame, 249
stopwarers, 108
strength, boat. See scantlings, meth-
ods for determining
stringers. See fiberglass (FRP) con-
struction, framing/strucrure,
longitudinal: metal construc-
tion, longitudinal framing,
framing/scructure; wood con-
struction, plank-on-{rame.
framing/structure, longitudinal
strip-planking. Sez wood construc-
tion, plank-on-frame. strip-
plank: wood-cpoxy
construction, strip-plank
seruceural caleulations, 38
strut. See propellers and strucs ensries
styrene, 18
Subchaprer-T specifications, 48
sump
deep-sump Sn correction, 7
wood-epoxy taped-seam con-
struction, 166
surface-propeller drives, penetra-
fions tor, FRP sandwich con-
struction, 71
Sutherland Runabour. 337

wbbing, wood-epoxy strip-plank
wonstruction, 156
tabbing/bonding, FRP construction
for bortom traming stringers. 16.
17, 4142
for bulkhcads/ring framcs, 16, 17,
45-47.333. 34
for cnginc-bed stringers, 16. 41-
42
tor oo, 16, 49-33
tor hull/deck smingens, 4345, 47
for mald <riffening, 26
mnout/ transitions, 17, 18, 41-42,
43-43. 47, 49-33
solid-glacs arcas, sandwich con-
struction, 71
for watertight: collision bulkheads,
4748
tanks, metal construction
balles, 259
desigmed for head (pressure). 258,
25961
fuel tanks. 200
integral watertight tanks, fram-
ing/structure, 224, 309. 320
tanks, wood-epoxy taped-seam con-
sTuction, 166
T-boats. See passenger vessels, Sub-
chapter-T specifications
through-bolts
compeession tubes for, 68-69. 70
cngine mount installation. 58-39
xy annuluses, 68—69, 70
FRP constructiun, 33-36. 38-59
FRP sandwich construction,
6869, 70-71
highlv loaded, 70-71, 152
hull-to-deck joint, 33-50
isolating (galvunic corrosion), 203
scaling/bedding,. cored laminates.

28,55,70
washers, 145,152
wood construction, plank-on-
frame, 82, 119, 14445
through-hull fitings, smway-current
corrasion, 90
tie rods, 127, 132, 14437
breaking strength, 146, 34548
tocrail, 54-55
tonnage admeusurement, 199
tooling. Sz¢ molds/10oling entries
towing cycs, penctradons for, FRP
sandwich constructon, 70
transom, FRP constructon, core
marerialvbonding, 13, 28
transom, mctul construction, [ram-
ing, 228
mantom, wood construction, 93, 94,
130, 339
wincplass, 99
wi for. 176, 179
traveler rrack, mountng/steucture
for, wood cansrruction, 152
uim wbs, penetrations for, FRP
sandwich construction, 71
trunncls, 81
migboars and harges. 116, 136, 138,
206. 228, 329-30
tumblehome, 7, 99

wucuum-bagging, 11, 12
vored FRE laminaces, 13, 75, 76
pressurcy, 11
solid IFRP lanninates, 11, 20, 22,
23
waod-epoxy strip-plank consmuc
tion, 163
V-botromn hulls, weed construction
bottom planking. 103, 134
frames and side planking, 110
Vectra, 124, 136, 158, 160, 16263,
163, 169
Viking ships, 80-81
vinylester resin, 18, 22-23, 75
volume of hull, 7. §¢¢ afo displace-
ment

waterline. See length waterline
{LWL)
welding, 306-22

access, 316

aluminum, 183, 188, 189, 190.
191,192, 195, 196, 197, 307,
308, M14-16, 317, 318, 322

back-step, 316-17, 318

carbon-are, 307

distortion, 308, 309, 316, 318,
324

clectric-are, 306, 307-20

clectric-are, MIG (mewal inert-
gas) shielded, 183, 246, 308,
K1Y

elecmric-arc. 'I'1G (tungsten incrt-
gas) shiclded, 307-8

electrndes, shiclded-arc, 307

forge-, 306

jigs. roratng (or building upside
dowa), 318-19

Jigs (stronghacks), 318

leg and throat, 309

light plate to heavy plarte, 318

line-heating, 195-96
metal-are, 307, 308
metal-arc, shielded, 307
uxyacetylene, 306-7
pitch, 311
plate seams, 230, 317-18
pulse-arc, 192, 324, 325
vs. riveting. 191-92
sequence, 316-18
snipes, rat holes, and iimhers,
221-22, 310, 320-21
steel, 183, 188, 189, 190, 191,
193-96, 197, 307, 308, 117
steel 1o copper-nickel, 330
weld stresses, 320-21
See ase lluminum construction,
welded:; steel cancniction (mild
steel)
welds
burt. 230, 308, 309, 312-13, M3
chain and staggered, 309-11
continuous and intermittent, 308,
309, 310-11
crossing, 120-21
filler, 308-9, 311-12. 313,
319-20
wrinding, 319
minimizing, 309
pluge and slot. 313-14
sizc ot, 309, 311
V-gronve, in heavy plate, 319
wetted surface arca, cstimaring, 208
winch, mounting/srnicmrc for
FRP construction, 35
metal construction, 204, 288
woud construction, 132
winkdluss. mounting/structure for
FRP sundwich construction, 63,
70
wietal construction, 204, 288
woud construction, 152
wood, sohid
air-dried/scasoning, 88-89
annual rings, 83-84, 85, 86
bending, 83, 86, 98
best boat lumber, plank-un-frame
consrrucrion, 89, 106, 153,
175-79
best boar lumber, wood-cpoxy
strip-plank constmuction, 154,
162
bog seasoning, 89
cambium, $3-84
cotnpression strength, 83, 88
as core material { construc-
tion), 28
hand-hewn, 89
hcarrwond, 84, 89
insularing qualiry, 84
isolating on meral hulls (poultice
corrosion). 205
kiln-dried, 6-89
lignin. 83, 90
moisture content, 88, Y2, Y5, 153,
175
molded/sided dimensions, 1067
natural crooks. 84-85, 96, 110,
113-14, 177,178
pressure-treated, Y0
proper structural use of, 85-42
rift-sawn (quarrer-sawn), 8587,

89, 154

sapwood. 84

slash-sawn (plain-sawn). 85. 154

specific gravicy, 350

scructure/strength, $2-54, 87-88,
187

swelling/shrinkage/warpage, 86,
R/7-88. 153

winter-cut, 88, 89

tor wood-epoxy constructon, 154

See alie wood, solid, hardwoods;
wond, solid, softweads; wood
grain

wood, solid, hardwoods, 84-85, 89,

176-79

afromorsia, 176

aghba, 176

aptong (apitong), 176

ash, 176

blue gum, 176

burternue, 176

clm, English, 176

elm, rock, 177

¢lm, white (American), 175, 177

greenhean, 177

hickary, 150

iroko (bang, ule. odum, erc.), 177

ironbark, 177

ignum vitae, 177

locust, black, 28, 177

mahogany. African (khava), 178

mahogany, Hondurs (Mexan),
175, 178

mahogany, Philippine (red lauan),
173,178

mahogany, Philippine (rangile), 178

meranti, red (red seraya), 178

oak, black, 178

oak, Furopean, 17

oak, red, 175, 178

oak, whire, 28, 95, 96, 137, 150,
154,175,178

okoume {gabon/gaboon), 178

sizing plank fasteners for, 150

teak, 129, 137, 154, 175, 179

wood, solid, softwoods, 84-85, 89,

176-79

cedar, 162, 175-79

cedar, Port Qriord, 176

cedar. red, 176

cedar, Spanish, 176

cedar, white (juniper), 175,176

cedar, vellow {Alaskan cedar), 176

cypress, bald, 176

fir, Douglas (Oregon pine), 28,
95, 103, 162, 175

larch, Eastern (hackmarack, tama-
rack), 28, 84, 177

Jarch, European, 177

larch, Westemn. 173

pinc. Fastern white, 28, 104, 162,
178

pine, pitch, 178

pine, ponderosa, 178

pine, Scots (Scots fir, redwood,
red dedl), 179

pine, sugar, 179

pine, vellow tlongleat vellow), 95,
175,179

plank fasteners for. 130

redwood tsequoiar. 179



spruce, Sitka, 175,179

for strip-planking, 162

woud construction. plank-on-trame,
canvel

battcn-scam planking. 103

bulkhcads, 150-31

cabin, 125-10

ceiling, 117-18

decks, 104-5, 123-24

drawbacks, 153

faying surfaces, 91

fours, 94, 97-98, 109-10, 113-14

irames/truming, 86, 91, 94, 98-
100, 108-11, 112-13, 135, 339

history and developiuet, 78-82

hogging/diagonul sirapping, 136,
147-49, 152, 339

:nterior painting, Y2

joints, bedding/luting, 91

woints. saarf, 96, 137-40, 339

keclbackhone/stem, 93-97, 94,
95. 104

arge hoar/ships, 87, 93-95. 135-
36, 147-49, 182

planking, 86, 94, 101-3. 107-8,
134-35, 140—H4

Tansom, 130, 339

ventilation. 92, 118

woad-¢poxy construction, 154

See alyu lasteners, for wood con-
struction, plank-on-frame;
trames, wood construction;
keel/backbone, wood con-
struction; planking, wood
comstruction, plank-on- frame;
scarl jaints, wond construction

wood canstrucrion, plank-on-frame.,
varvel, scantlings/formulas,
106—36

Jd)usnng frame ﬂdlng and mold-
mg for convenicnt frame spac-
ing, 112

bele frames (web frames), 118

bulkheads, 130

cabin roof and roof beams, 128,
129-30

cabin-roof caring, 127-28

cabin-roof construction, 126-29

cabin-side reinforcement, 126-27

cabin sides, 125-26

ceiling, 117-18

chine or chine log, 122-23

clamp and bilgre sminger, 118-20

deck, 123

deck beame and carling, 124-25

deck girders, 136

deck sheathing, 123-24

engine beds, 133-34

engine mounts, 134

frame siding and molding. 108-
n

frame spacing, 111-12

Rat (non-square) (rames, 112-13

herringbone-bortumn plunking,
134-35

hom timber, 117

kecl, H4-16

keclson, 133-30

laminated {or grown) floors,
113-14

368 | INDEX

limbers, 114

maxt partners, 132

mast crep, 131-32

molded/sided dimensions, 106-7

multiple bilge ctringees, 156

plank thickncss, 107-8

sawn floors, 113

shelf, 121

stem aml sernpose, 11617

strip-plank bilge seringer, 120-21

steip-plank trame spacing, 108,
112

tramsom, 130

warertight/collision bulkhcads,
130-31

See alsz Nasteners, for wood con-
struction, pl.mk-ou-lr.unc.
scandings/Tormulas

wood construction, plank-on-frume.

double-diaganal. 7, 102-3, 158

wood construction, plank-on-frame.

framing/structure, longitudinal.
94,105

beam shelf, 105, 119, 140

bilge strngers. 105, 107. 118-19,
120-21, 136, 140, 175-79, 339

bilge stringers, diagonal, 339

botioimn girders, 135

chine loyg, 122-23, 135

diagoti strapping, 136, 147-49.
152, 339

targe buats (deck gedees, multiple
bilge saringens), 133, 136, 339

lurgre hoarx (diagonal srrapping),
147-49

ribhands, 94

searf joines, 140, 142

sheer clamp, 105,106, 118-20,
119, 121, 140. 150

wood for, 175-79

See alre deck framing. wood con-
sruction; frames, wood
construction; keel/backbone,
wood construction

wood ¢onstruction, plank-on-frame,

fmnunglsuuuurc transverse

belt frarnes (web frames), 118

bostom frames, 133

breasthook, 105, 120, 149-50

deck beams, 104-5, 124-23

flooes, 94

frames, 97-101, 135, 15n

quarrer knees, 105, 120, 149-30

wexud for, 175-79

See afes breasthook, wood con-
struction; deck framing, wood
construction; Aoors. wood con-
struction; frames, wood
construction; knees, wood con-
struction; trasotn, wood con-
struction

woud construction, plank-on-frame.

lupstrake (clinker)
frames/framing, 110-11, 149,
338-39
planking and fasteners, §0-81,
102, 108, 151, 338-39

wood vonstruction, plank-vn-lrme,

pivwood, 97,103, 108, 122
lapstrake, 102, 103, 108

crem, 97
superstructures for steel hulls,
216, 230, 264
woad construction, plank-on-Irame,
serip-plank, 101
frames/framing, 149
planking andr:%:teners. 108, 112,
142, 143-44
spiling, 155
wood-epoxy consmuction. scant-
lings/farmulas
bi-axial glass laminate chickness
vs. weight of dry glass, 15960
cold-molded-hull fAoors/compos-
irc meral-strap Aonrsg, 172-73
cold-molded hull frames and
bulkhvads, 172
cold-molded hull :mingen,
179-72
cold-mulded-hull thickness,
16%-70
epoxy-fillet dunecnsions, 168
exterivr-only strip-plank thick-
ness, 157-38
heavy extcriar hull sheathing for
strip-plank hulls, 156-57
inrenior-hull sheathing for inter-
nal/exrernal strip-planked hulls,
137, 159-62
internal/cxrernal FRP-sheathed
srip-plank rhickness, 161
Lord's phwond-keel-care siding,
164-05
Lord’s sheathed strip-plank core,
162-64
Lond’s sheathed strip-plank
sheathing, 163-64
reducing underlying surip-plunk
thickness with diagonal wood
veneers, 160-61
standard metal floors, 174
strip-plunk exterior diagonal
woud-veneer thickness, 158-39
tape-scun fabric runout, 167
tape-seai fubric weighe, 167
wood-cpoxy lumber-densicy spec-
ifications, 134
woad-epoxy construction, cold-
molded {multiple-diagonal ve-
neers). 7, 102, 158, 168-74, 341
wood-¢poxy construction, cold-
molded. framing/struccure
bulkheads, 172
floors, 172-74
frames, 172
longitudinal suringers, 168,
170-73
wood -cpoxy construcion, strip-
plank, 101-2, 150, 15365,
168, 340, 341
conventional, 154-38
vorcd-strip-plank construction,
155, 161-65
diagonal {(herringbone) on hand-
chine bormom, 162
double-diagonal exterior wood ve-
neers, 158-61
floun, 160-61
FRP sheathed, 156-58, 160-01.
340,

witernal -cxecenal FRP sheathed,
161-62
intcmal stnicture, 160-61. 164,
340 s .
keelbackbone, 161, 16465
Lindsay Lord's ulrralight
sheathed, 162-05
tor onc-offs, 168
plank on-frame, 154-62
See alie ong-oft’ mnctmmon
methods
wood-cpaoxy conseruction, strip-
plunk, framing/srmicnire, 155-
:6 160-61
wood-epuxy contruction, fape-
seam plywood, 16368, 341
waod grain
builc-up stem, Y7
driving hoar nails. 150
cdge-gnin, R3, §6- 87
cnd-grain, 86
grain angle, 87
grain direction, 85-87
hook, 8687
molded/sided dimensions, 106~7
radial and tangendal dircction, 86,
87
straight-graio, 86-87, 99
and strength, 98
vertical-grain. 85
wood preservatives and scalers,
90-91, 92
boiled linsced oil, 90-91, 92
Cuprinal, 18, 90
kerosene, ¥0=91, 92, 157
pressurc-rrearing, 90
red lead, 9091
curpentine, 91
whirc lead. 91
woad rot/decay. 84, 3R, 89-90, 92,
100, 152, 153
alkali mot, 89-50
prevention/resistance, 88, 8Y, 90—
91,92, 98. 102, 104, 152, 153,
154,176-79
wood screws, 81, 82
wood sedhnts, 92
workboats
FRP construction. 30, 31, 35, 46
FRP sundwich consrruction, 62,
76
metal consrruction, 199, 211, 226,
227, 228, 254, 279-81, 289-90,
295, 329-30
woad construction, 93, 108. 110,
113, 118, 124, 129, 13536,
147-49. 152

Xynole polyester, 124, 156, 16%

zincs. Ser 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. C. Cruder, U.S. Coast Guard

created this unique system of easy-to-use

scantling rules and rules-of-thumb for calculating
the necessary dimensions, or scantlings, of hulls,
decks, and other boat parts, whether built of fiberglass,
wood, wood-epoxy composite, 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 will 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.

ﬂ cclaimed author and naval architect Dave Gerr

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 of Boats
“If you are not nautically obsessed before reading this book, you will most certainly be afterward!—Sailing
“Fascinating potpourri of information about today’s boats, modern and traditional"—WoodenBoat

Dave Gerr (thymes with “bear”) is a naval architect who International Marine 2
designs both yachts and commercial vessels. A contributing A Division of The McGraw-Hill Companies
editor for Boatbuilder, Yachting, and Offshore magazines, he www.internationalmarine.com

is the author of Propeller Handbook, the industry standard
: C ign by Fai s
reference on props, and the acclaimed Nature of Boats, both IVRHCRREN BT 8RR, PR e R R
: ] Dave Gerr. Back cover photos, top: Onne van der Wal;
International Marine books. bottom: Starke Jette.
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