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1) ILLUSTRATED GLOSSARY OF SHIP AND BOAT TERMS

Brown University (Richard Steffy “Wooden Ship Building and the Interpretation of

Shipwrecks, Texas A&M, 1994 1 DLEH X dL7-%857)
271p
Entrance (Entry). The foremost underwater part of a vessel.
Filling frame (Fig.G-12e). A frame composed of a single row of timbers, usually scarfed
together between the main, or double-rowed, frames of a large ship.
Floor. The bottom of a vessel between the upward turns of its bilges.
Floor head. The outer extremity of a floor timber.
Floor head line. See Rising line.
Floor ribband (Floor ribbon). The floor rising line; specifically, a ribband or batten
fastened to the outside of the frames at the heads of the floor timbers; used for fairing
and to determine the shapes and lengths of intermediate frames.
Floor timber (Fig. G-12).A frame timber that crossed the keel and spanned the bottom;
the central piece of a compound frame.
Foot wale (Footwaling) (Fig.5-15) Thick longitudinal strakes of ceiling located at or near
the floor head line or turn of the bilge. Some eighteenth-century English documents
called the thick strakes next to the limber strake, or sometimes all of the ceiling,
footwaling, in which case the heavy strakes near the turn of the bilge were known as
thick stuff.
Frame (Fig. G-12). A transverse timber, or line or assembly of timbers, that described
the body shape of a vessel and to which the planking and ceiling were fastened. Frames
composed of lines of unconnected timbers; later ships usually had compound frames
composed of floor timbers, futtocks, and top timbers. Square frames were those set
perpendicular to the keel; in the bow and stern there were cant frames, running
obliquely to the keel. Forward of the cant frames and fayed to them, in large
round-bowed vessels, were the frames running parallel to the keel and stem, sometimes
called knuckle timbers; more accurately, these were the hawse pieces and knight heads,
the latter being the frames adjacent to the apron or stemson that extended above the
deck to form bitts and support the bowsprit. The aftermost frames were the fashion
pieces, which shaped the stern. Frame details are illustrated in Figs. G-3, g-5, G-12,
G-13, and G-14.
273p
Intermediate timbers ( Fig.3-23 and 3-34). Those individual timbers installed between
the sequential frames for additional localized strength. They could span part of the

bottom, turn of the bilge, or side. The term applies primarily to ancient ships and
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inshore craft, where they reinforced the areas around beams, mast steps, bilge
sumps,etc., or extended upward as frames for bulkheads and weather screens.

275p

Mold (Mould) (Fig.G-16). A pattern used to determine the shapes of frames and other
compass timbers. Molds were usually made from thin, flexible pieces of wood. Convex
molds were called bend molds, concave molds were known as hollow molds, and
compound or reverse molds included entire frame shapes. The degree of bevel and other
pertinent information was written on the molds. The process of shaping outer frame
surfaces with molds was known as beveling. Fig. G-16 illustrates several types of molds.
See also Whole molding.

Molded (Molded dimension). The various dimensions of timbers as seen from the sheer
and body views of construction plans; the dimensions determined by the molds. Thus,
the vertical surfaces (the sides) of keels, the fore-and-aft sides of the posts, the vertical
or athwart ships surfaces of frames, etc. Normally timbers are expressed in sided and
molded dimensions are used because of the changing orientation of timbers, such as
frames, where “thick” and “wide” or “height” and “depth” become confusing.

Molded depth. The depth of a hull, measured between the top of the upper deck beams
at the side and a line parallel to the top of the keel.

276p

Mold loft. A protected area or building in a shipyard where the hull lines, from which
the molds were produced, were drawn full size on a specially prepared flat surface.
Narrowing line (Fig.5-19). A curved line on the half-breadth drawing of a full,
designating the curve of maximum breadth or the ends of the floor timbers throughout
the length of the hull. The former was called the maximum breadth Iline; the latter was
known as the breadth of floor line. See chapter 5 for details.

278p

Ribbands (ribbons, Battens). Long, flexible strips of wood most commonly used as
temporary keepers by nailing them across the outside of standing frames while the
vessel was being built. When the term framed on ribbands was popular in the last few
centuries of wooden shipbuilding, the ribbands were sometimes carefully arranged to
represent certain rising and narrowing lines, from which planking and intermediate
frame shapes were derived.

Rider (rider frame) (Fig. G-6) An internal frame seated atop the ceiling, to which it was
fastened; riders could be single pieces, but more often they were complete frames
composed of floor timbers, futtocks, and top timbers. Installed either transversely or

diagonally, they provided extra stiffening.
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Rider keel (Fig. G-4b) One or more additional keels bolted to the bottom of the main keel
to increase its strength. It should not be confused with a false keel, whose primary
purpose was to protect the keel’s lower surface.

Rising line (Fig.5-19). A curved line on the sheer drawing of a ship, designating the
outer ends of the floor timbers or the height of maximum breadth throughout the length
of the hull. The former line was called the rise of floor line or the floor head line; the
latter was known as the height of breadth Iline. See also Narrowing lines.

Rising wood (Deadwood, Hog) (Figs. G-3 and G-4a). Timbers fastened to the top of the
keel and notched into the bottom of the floor timbers to better secure those members to
each other and give the proper rising to the floor timbers. Rising wood was located
between the apron or forward deadwood and the after deadwood, and was sometimes
referred to as the central or keel deadwood.

Room and space (Fig. G-12c). The distance from a molded edge of one frame to the
corresponding point on an adjoining frame, usually measured at or near the keelson.
The part occupied by the frame is called the room, while the unoccupied distance
between it and the adjacent frame is called the space. On large ships of the last few
centuries, where filling frames were placed between double frames, the term applied to
the distance between the molded edge of one double frame to the corresponding point on
the next double frame. Because of the uneven siding of forward frame faces, irregular
spacing, and varying methods of fabrication, room and space is often a meaningless
term in ancient hull documentation. A more definitive designation for ancient ships is
average frame spacing, the average of distances between frame centerlines at a common
appropriate location, taken throughout the hull or hold.

280p

Sided (Sided dimension). The dimension of an unmolded surface; the distance across an
outer frame surface, the forward or after surface of a stern or sternpost, or the upper
surface of a keel or keelson. See also intermediate timbers.

Still (Fig. G-3). The lower horizontal timber framing a gunport, large square light, or
galley door.

271p

Entrance (Entry) : ftfAOKP T b0y, (2 702 (= MY —]) E3RT
Filling frame (G-12¢) : MHWHIALEEE STV 1 FIORIMD B2 IE T, KO
IOEF ST, 8B UNEFIN ZEIC A > T B INE ORI OZEH 20 5,

Floor. : (EA5) i /LSO MEM OO, THIE] &,

Floor head : 7 1 b 0 b4k st TIRMBERE) &y,

Floor head line : Rising line %%, [IHRHEEET (> ] LT,

{1
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Intermediate timbers ( Fig.3-23 and 3-34) : JA#BHIICHRE & 1819 5 72012, D O
ElCEE S h 8 ooz & BEOES. CAT OB, B3 U e &5
ZENRBY 270, ZOHEEIZ-FANTITE WV &IOS v, 2O JE Y Oy,
KEEE, £ Y 05 Kibsump, % % & 4isR L7z 0 1 B bulkhead & BRI HGRYE -
weather board = & L E % 2)D 1= I & LT EH~EF LY L=,

Mold (Mould) (Fig.G-16) : [l & oo ¥ i it o & e 5 DIzl B, E— |
< THED B A O b, T convex E—L K 1L = —/t Fbend mold
ST Ev N :llrl\/’j‘fé%concave £—)L FiZ @;ﬂi’f% —/L N hollow mold & LTI B4, :%ﬁ ’T///ﬁf‘r-':“—
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286 ILLUSTRATED CLOSSARY

s AN T ) T S = 3R

R
31

DEADRISE

F1c. G-5. Hull timbers; a composite sectional view, using the form of the ship-sloop Peacock from fig. 5-62: (1) false keel; (2) keel;
(3) garboard; (4) rising wood [deadwood]; (5) floor timber; (6) keelson; (7) stanchion; (8) limber board; (9) limber strake; (10) limber
hole; (11) thick stuff [footwaling]; (12) common ceiling; (13) bottom planking; (14) bilge strakes; (15) footwale; (16) second futtock;
(17) dagger knee; (18) shelf clamp; (19) lodging knce; (20) lower [or berthing] deck beam; (21) lower deck planking; (22) waterway;
(23) spirketting; (24) lining [quickwork]; (25) clamp; (26) diminishing strakes; (27) wale; (28) top timber; (29) hanging knee;
(30) upper deck beam; (31) camber; (32) binding strake; (33) bulwark; (34) planksheer; (35) gunwale; (36) tumblehome; (37) caprail.
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Fig.12
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Fic. G-12. Frames: (a} an example of double framing—a square frame of an early nineteenth-century merchant ship; (b) two addi-
tionu! commonly used frame timber joints; (¢) room and space of a popular framing plan; (d) some vessels were framed with a pair of
overlapping floor timbers having arms of unequal length, resulting in an even number of timbers in each frame; () lower side view
of the framing plan of a large warship, where a pair of single frames (called filling frames ) were set between double [rames; futtocks,
marked F, are shown by numher, in such an arrangement, the room and space included the filling frames; (F) bevels and chamfers.

Fa-vd

Narrowing line (Fig. 5-19). k0 & S NI C, BAMIBOMBE, %72 1Ei HH o
SO MR AR RO LIBOR O MR, Hi# R AT 7 > maximum breadth
line, BHVE M A MF T4 LTRBNA TN, SMEE 5 5B, KEV DT«
v EERT

Ribbands (ribbons, Battens). fififA3 @i STV AR, I LTV 5 ﬁﬁ%@ﬁ’“ﬁ” 2GRN
ST T2 = 210 Lo THEMARE & LT, b X< b B < T, Rl AM,

ARiERDOEIE DA% D 2~3 kD, i ;\M/Aﬁ%’(/f];’ﬁ/’ k‘/}ﬁ 62/7/}: (framed on ribbands)

LS HEEN L b, ZORMRICIL, HRIEY & RICTES B OS2 = 5 5

49



XENE—EDEHDTA L LIRE D DT A 2 2 2012 U A~ FEHR) A TE S
WX BND D ERDoT b ThE, TUAVE (URY, YA LT,

molded (=moulded) (U ANT) fEshi-. B

Beht-.

~ base line 7L# (FEH LE)/~ breadth ®iig

Wt DIEDEIRO—H) /~ depth TE (o

hj AREFEA -
— : (SR AR L Y
Molded breadth }i— =
47

Register breadth

yidap papjoy

— l.t]rhap Jalg!ﬂau. .

&
(o
- Yuap pap[ojy

r g

e —

molded breadth
R 2Dt Ro—H8f) /~ displacement Rpekig
Uit & 39/~ draft Bz K (oot
Ro—1).
Rider (Rider frame) (Fig. G-6). INiE U 0 itz &7 1 AOMHE T, NIV 12 Loy
B B5, 74 4 — Gl IZHIMOKS &0 D 2 &b En, %< OBaIE. .
Tk vy = UCIRRIIM & 52272 e 2 Mk L=, B8 L CORE. 525V iRc
PHREBOLHLLHY, BHOBRES 2527, (94 4— (54 24— LaT,
Rider keel (Fig. G-4b) 728 H D& T-DOIC, ZTOEIZA/L MET L 1 AhZER
P EOEMOEE, %080 RN EE O TR LG5 K % F SRR LTEA
B, TRl ) GefidEE) LT, (BRI X 55 L Rising wood=hog 518, )
Rider keelson (Fig. G-4b). KX 72y C. F:72 2 OTEMICAL MHT Sz 1 ADB
MONER . E I HTADPOEMONEE OO 1K, B E->TIE K AEEETA
CNBLDLHS, WEELBBO L, [ El WEE) LRY. COmEE)

50



Fig.G-4b

__UPPER DECK

PILLAR
_ __GUNDECK

ILLUSTRATED GLOSSARY 285

TAR =Y A= T

RIDER SISTER KEELSON (4)

C

N , b
PILLA / ‘ ‘)
7" ORLOP DECK

= F Ly

vy
IJ W%ﬁ» RIDER KEELSON (3)

SISTER (or ASSISTANT)
KEELSON (2)

Hal

KEELSON (1)

e —
“=—  FRAME —
ZINS) = == ZZ2

KEEL- GARBOARD H —7R— R
4y =
sy RIDER KEEL-
Hl R Toh— LR R
FALSE KEEL{=LX f}i gﬁn 'JIEJI'

Rising line (Fig.5-19) k0 £ S (2 U - T AR B O SMU O S & 72 12 R RIE O 8 X 73,
IO OB CORAR, WIH ORI 70 7 — R ETNE 72 7« ~ v N LT, %
ELMAIFOF SO (height of breadth line) » LTHBN T, [ L5 #| LR,
Narrowing lines & % #,

Rising wood (Deadwood, Hog) (Figs.G-3,& G-4a). #&OTEMICH T S, W oEic
LA ENTAM T, MM OZRZREBECEY Lomb L EE L, B 48y
Z RS ED DL OTH S, AER B & Tk & % 6 1) H oRchiE L.
BHZ Ko Tl g/ dms M & LCEkani, GRIE : SoiiEs oL, Bl s %
— )L DN A N TR T 72> TN D, By 2« B—A : Hogpiece & HE 9
hogd B, 5 LL> Rider keel HBH.) (51U 7 - vy k) (5 8. gl »
T

1. outside plank 2. rib
or frame 3. keelson
4. hog piece 5. keel
6. keel band

hog 3

51



Room and space (Fig. G-12¢). 1 K@Eﬁjﬁ’@@#ﬁ%@/ﬁ SO, BET 5 o0 E O
RSB U E COREET, @ENET TS, Eid %@L<fwoko%%fﬁ
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Sided (Sided dimension) : B4R Gk & 11TV 72 (unmolded) i 0 ik, [l DMl T,
AR ERE S T2 AR R AR T SRR S ) D, 8 2\ R U PR O L,
CWE ) ) LR

2) AN INTRODUCTORY OUTLINE OF THE PRACTICE OF SHIP-BUILDING
By John Fincham, Superintendent of the School of Naval Architecture in Portsmouth
Dock yard, 1825
23p
The Floors (Fig.12 and 13, ab)
43. The floors are timbers that score over and lay across the deadwood, which bisects
them, and together with the keel are those timbers which will have to sustain the body
when it takes the ground, and becomes inclined; they should therefore extend in the
fullest part of the body, beyond the point which would come in contact with the
supporting surface. These timbers extend in general forward, as far as the fore mast;
and aft, as far as the square body extends, or as the acuteness of the body will admit of
timbers being obtained with sufficient curvature to form them.
44. The floors of ships, commonly extended out from the keel to one-fourth the breadth
on each side, and at this place the rise of the floor was usually determined. When they
are nearly horizontal from the rabbet of the keel, the ship is said to have a long floor;
and as the floors rise above an horizontal line, from the rabbet, the ship is to have a
rising or sharp floor.
The scores ---
27p

53. The frames are secured in their position, until the exterior planking is brought on,

52



by pieces of fir timber, extending the length of the square body, called ribbands; and at
the extremities, by pieces formed to the curve of the body, called harpins, placed one
about three feet out from the keel, one about eighteen inches below the floor-head, and
one in the middle between each head and heel; others are likewise placed about twelve
inches below each port, and the top breadth and top side*. (* The top side is the upper
extremity of the timber of the frame, before the fore drift, and abaft the main drift. The
line that bounds the heads of the fore drift, or the uppermost line that can be carried the
whole length of the ship, parallel to the sheer, without being broken off by the drifts, is
called the top timber line; this line terminates the frame between the drifts.) They are
got up, and nailed to the frames with one nail in each timber; and several of them
shored (**) (** Shores are props placed under the ribannds, and at different parts of the
frame, or against the sides and bottom, to support the ship while building.), to support
the ship while the different works are going on. The filling frames are then got into their
true position, and the ribbands and harpins nailed to them.

23p

The Floors (Fig.12 and 13, ab)
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LR ORI OB EIEO = L Th B, KU 7 L ORI OBEEE LT A kT 5
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7 MET, B EKDbLE D, )
Drifts. (--- Fren, rabattues; Italian, risalto del cassaro; Spanish, medias hiladas de los
castillos; Portuguese, alcacha (90).
BRI BT T4
Drift Pieces, pieces that formerly formed scrolls at the drifts, but are now face pieces
placed at the termination of the round-house, and quarter-deck and forecastle
barricading (192)
IR R Y 7 O BRI A LA Tl o 7o, BB TR F i, #
HER, 2 LOMBERORDAFTCE MR T 1 K Th b,
194p
Floor. The floor is considered that part of the ship, on each side of the keel, that would
be in contact with the supporting surface when inclined; and according as the floor will
allow her to incline, it is said to be Flat (--- French, varangue platte Italian; matera
pilana, majer piano; Spanish, varenga llana; Portuguese, caverna chata ou plana) or
Rising (--- French, varangue acculée; Italian, malera levata; Spanish, varenga de
levanta; Portuguese, cavernas que ficaom perto da roda de proa e cadaste) (43)
Floor Timbers (--- French varengue; Italian, matera; lerno di piano, piana (gen majere);
Spanish, un plan, una varenga; Portuguese, caverna). (43 and 44)
Made Floors. Floors are said to be made when formed of more than one principal piece.
The difficulty and expense of providing timber suited for floors, especially in the acute
parts, or where they have a great rising, which require timbers with a great bend, and
frequently make it necessary to provide them out of knee timber, have led to different
methods of making them of several pieces, both by the French (Fig.a49) and English.
The English method now in general use, in the new system of building (Fig.13), the floor
is composed of three pieces, two pieces that are called half-floors (» and d), and one piece
called a cross piece (2 and ¢, which unites them. The half-floors scarph to each other, or
about with a circular coak at the middle, and from two to three bolts to pass through
each: but when the rising of the floor is considerable and there is a great cutting down,
two cross pieces (Fig.13, ee) are placed to each, and the half-floors, in the room of
scarphing, but against each other*. (* The flat floors now, as well as the rising, have the
half-floors to abut against each other, and have a circular coak in their abutment.) The
half-floors and cross pieces, when the timber will admit, have frequently now their

siding so as to make together the room and space, so as to prevent the necessity of
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having any openings to fill in.

Floor Heads (--- French, fleurs de vaisseau; Italian, fiori della nave, intiunte; Spanish
cantos del pantoque; Portuguese, cantos do fundo do navio), sometimes called run heads,
the outer ends of the floors.

LIZLIET > -~ K run heads & WFidn 2 IH o s, TIBASRE & i,
Floor Ribband, the ribband next below the floor-head (70). (see Ribbands)
IARFISE D F~Fbo U 32 15, TR Y 5o 1) 20,

201p

Harpins, pieces formed to the shape of the body, and at each extremity, for keeping the
frames in their proper position until the planking is brought on (53).
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Ribbands (--- French, Zisses; Italian, forme, maestre; Spanish, maestras, vagaras,

Portuguese, armudouras), (53) (see Harpins).

TU R R ERRT,

3) Encyclopaedia Britannica: OR A DICTIONARY OF ARTS, SCIENCES, AND
MISCELLANEOUS LITERATURE; ENLARGED AND IMPROVED.
THE FIFTH EDITION VOL. XIX, EDINBURGH, 1817.

276p

The lowermost diagonal, or No.1 which is named the lower sirmark, at which place the
bevellings are taken for the hollow of the floors; its situation is generally in the middle
between the keel and the floor sirmark.

Second diagonal is placed in the midships, about 18 inches below the floor head, and is
the station where the floor ribband is placed in midships, and likewise the floor harpin
forward; there is also a beveling taken at this diagonal all the way fore and aft, from
which it is termed the floor sirmark.

Third diagonal, terminates the length of the floors, and is therefore called the floor
head. There are likewise bevellings taken at this diagonal as far forward and aft as the
floor extends. The placing of this diagonal is of the utmost consequence to the strength
of the ship, it being so near to that part of the bulge which takes the ground, and of
consequence is always liable to the greatest strain: it should therefore be placed as

much above the bearing of the body in midships as could be conveniently allowed by
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conversion of the timber; but afore and abaft it is not of so much consequence.

Fourth diagonal is placed in the middle between the floor head and the fifth diagonal,
at which place a ribband and harpin are stationed for the security of the first or lower
futtock, from whence it is named the first futtock surmark. There are also bevellings
taken at this diagonal all afore and aft, which being part of the body where the timbers
most vary, occasions them to be the greatest bevellings in the whole body.

Fifth diagonal terminates the heads of the first futtocks, and is therefore called the
first futtock head. It should be placed at a convenient distance above the floor head, in
order to give a sufficient scarf to the lower part of the second futtocks. There are
likewise bevellings for the timbers taken at this diagonal, all fore and aft.

Sixth diagonal should be placed in the middle between the first futtock head and the
seventh diagonal; at which place the ribband and harpin are stationed for the support of
the second futtocks. Bevellings are taken at this diagonal all fore and aft. It is named
the second futtock sirmark.

Seventh diagonal terminates the second futtock heads from the fore to the aftermost
floors, and afore and abaft them it terminates the double futtock head as the first
futtock is above the floor head: by which it gives the same scarf to the lower part of the
third futtock as the first futtock does to the second. There are bevellings taken all fore
and aft at this diagonal. It is named the second futtock head.

Eighth diagonal is the station for the ribband and harpin which supports the third
futtock, and is therefore placed between the second futtock head and ninth diagonal. It
is also a beveling place, and is named the third futtock sirmark.

Ninth and last diagonal is placed the same distance above the second futtock head as
that is above the first, and terminates all the heads of the third futtocks which are in
the frames, as they come between the ports; but such as are between the frames, and
come under the lower deck ports, must run up to the under part of the ports, as no short
timbers should by any means be admitted under the ports, which require the greatest
possible strength. This diagonal is likewise a beveling place for the heads of the third
futtocks, and is there called the third futtock head.

The fourth futtock heads are terminated by the under part of the upper deck ports all
fore and aft, and a ribband is placed fore and aft at the height of the upper breadth line,
another between the lower and upper deck ports, and one at the top-timber line; which,
with the ribbands and harpins before mentioned, keep the whole body of the ship
together, and likewise in its proper form and shape.

It must be observed, that the diagonal lines down in the dimensions will not

correspond to what has been said above upon diagonals, as they were drawn
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diferetionally upon the body for the purpose of giving the true dimensions of it,
Therefore, when the body is drawn in fair, the first diagonals (which should only be in
pencil) are to be rubbed out, and the proper diagonals drawn with red ink, strictly
adhering to what has been said above.
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4) The BRITISH ENCYCLOPEDIA, or DICTIONARY of ARTS AND SCIENCE
VOL. V. N---R, VI. S---Z

By WILLIAM NICHOLSON, LONDON, 1809
VOL. V.

RUNGS, in a ship, the same with the floor or ground timbers, being the timbers which
constitute her floor, and are bolted to the keel, whose ends are rung-heads.
Rung heads, in a ship, are made a little bending, to direct the sweep or mould of the
futtocks and navel timbers; for here the lines, which make the compass and bearing of a
ship, do begin.
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VOL. VI

Then in order to lower the top side, in a handsome manner, as it approaches the waist,
or lowest part, have a fall or trance at the fore end of the round-house, turned off, with
an inverted scroll, upon the plank sheer of the quarter deck, the underside of which is 4
feet 6 inches above the top-timber line, and parallel to it, to 5 feet 6 inches before timber
12, draw another curve, parallel 21/2 inches, above the underside, and the plank sheer
thus far will be represented, and house the ports at the fore part of the quarter deck.
Then near the gangway let there be another fall or break at the fore part of the quarter
deck, its extent 11 feet 6 inches before timber 12; then set up 3 feet 5 inches above the
top timber line, and draw a line parallel thereto, 6 feet 9 inches aft, and another line 21/2
inches parallel above it, and the plank sheer will be completed from aft. Then set up 2
feet 11 inches above the top-timber line, and draw a curve, parallel thereto, to first
break before timber 12, and that will be the underside of the drift rail, and draw
another line, parallel to 4!/4 inches above that, and it will complete the drift rail thus
far; then continue the drift rail as far as the main drift, by keeping its underside 2 feet
above, and parallel to the top-timber line; now finish the main drift at the fore part of
the quarter deck with a scroll, and the plank sheer above it with an inverted scroll; then
complete the drift rail and plank sheer at the next break, with a quarter round.

Then above the round-house, at the side, set up 4 feet 1 inch, and draw a curve parallel
thereto, which will be the underside of the rough tree rail, and a line drawn 1/2 inches
above, will show the thickness, or upper side, under which four ports, on each side,
about 6 feet 4 inches asunder, and 3 feet 4 inches fore and aft, may be drawn, observing
they are clear of the mizzen shrouds, and the after port clear of the upper finishing of
the quarter gallery.

Now that the top side of the ship, forward, should bear a resemblance to the after part,
and in order to give security to the forecastle, set up above the top timber line, 2 feet 10
inches, and draw a curve, parallel thereto, from the fore side of the beak head to aft part
of forecastle, and another line 21/2 inches above, and parallel to the last, and the
forecastle plank sheer will be represented; observe the after part of the forecastle is 4
feet 8 inches abaft timber F, and the fore side of the beak head 10 feet 3 inches before
timber S; then draw the underside of the drift rai 22 inches above, and parallel to the
top-timber line, and a line 41/4 inches above it will complete the drift rail, and the drift is
to be finished like the drift at the fore part of the quarter deck. Then the ports, 3 in
number, 2 feet 10 inches fore and aft, are represented by timber heads, as their
situations must be governed by the fore shrouds; the height of the timber heads are 12

inches above the plank sheer, one timber head being left to form the side of each port,
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and one between, and three or four before the foremast, will be quite sufficient, and
there may be two similar timber heads left up abreast the main mast.

The sheer rail is represented by the top timber line, and a curve drawn to 5 inches
parallel above it, and the waist rail by curves 5'/2 inches asunder, drawn parallel below
the sheer rail, at 22 inches in the clear. The rails and drifts being merely ornamental,
they are often dispensed with in the navy, as the sides of the ship were found to decay
very fast under them. Some have them painted only along the sides, but merchant ships,
in general, have them wrought solid in the plank of the top side.

The channels may next be situated as the shrouds leading to them were lately
mentioned, with regard to spacing the quarter deck and forecastle ports; and first, the
centres and rake of the masts must be drawn in the sheer plan. The centre of the fore
mast is 22 feet abaft the aft side of the stem on the gun deck and rakes, or inclines aft,
from a perpendicular, with the upper side of the keel /s of an inch, in every yard of its
length from the centre given. The centre of the main mast is 102 feet abaft the aft side of
the stem, on the gun deck and rakes 3/s of an inch in every yard of its length. And the
centre of the mizen mast is 27 feet before the fore side of the rabbit of the stern post, on
the gun deck and rakes aft 3/40f an inch in every yard of its length. Now let the upper
edges of all the channels be kept well with the upper edge of the sheer rail, but in some
ships the mizzen channel is kept higher than the others, the better to station the

quarter deck ports.

SLEEPERS, in a ship, timbers lying before and aft, in the bottom of the ship, as the
rung-heads do: the lowermost of them is bolted to the rung-heads, and the uppermost to

the futtocks and rungs.
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5) Colloquia Maritima or Sea Dialogues
By N. BOTELER, LONDON, 1688

Adm. Well, I pray now return to the Ground-works of your Ship again, and tell me
what those are which you call the Ground-Timbers?

Capt. They are those Timbers, which are laid upon the Keel, and made fast unto it with
Bolts through the Keelson; and are termed Ground-timbers, because the Ship doth rest
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upon them when she lieth a ground; and those Timbers which lie fore and aft (that is,
before and behind) in the bottom of the Ship, just as the Rung-heads go, are termed the
Sleepers; and the lowermost of them is bolted to the Rung-heads, and the uppermost to
the futtocks, and so do strengthen and bind fast the Futtocks and the Rungs; and these
do line out, and describe the narrowing of the Ships-floor.

Adm. What be the Rungs, and the Rung-Heads?

Capt. The Rungs, are Timbers which give the Floor of the Ship, and they are bolted to
the Keel: the Rung-heads are the ends of these Rungs, which are made somewhat
compassing, and do lead and direct the Sweep, (that is the Mould) of the Futtocks; for in
the Rung-Heads, the Lines which give the Compass and bearing of the Ship do begin;
and the Hooks placed on the Keel are named Rising-Timbers, in respect that according
to the Rising by degrees of these Hooks; so the Rake (that is so much of the Ships Hull
as overhangs both the ends of the Keel) and the run (that is, that part of the Ships Hull
which is under water) rise by degrees from her Flat-floor: And those pieces of Timber
which resemble a Mans Leg and Thigh, when the knee is bowed, are called the knees;
and they serve to bind the Beams, and the futtocks together, being fast bolted with
strong bolts into them both.

Adm. What are these Beams and these Futtocks?
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6) The Anatomy of Nelson’s Ships
By Nepean Longride, 1955

The Planksheerin the waist practically level. Now follow it forwards. At the fore end of

the waist you will see in the sheer plan that it takes a sudden upward turn. This point is
called the “fore drift.” From the fore drift the planksheer inclines gradually upwards at
the side of the forecastle; it passes over the after limb of the cat-head knee, over the cat
head and ends at the head of the main rail. If the head of the main rail were not in the
way the planksheer over the beakhead bulkhead would meet the forecastle planksheer
in a mitre joint at the same level at this corner.
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Now follow the planksheer aft from the waist. Here apparently it comes to a full stop.
There is nothing but the abrupt vertical end of the quarter deck bulwark. These
bulwarks are an addition; they were not included in the original design of this class of
ship. I do not know in which of the numerous repairs and refits the Victory underwent
these bulwarks were added. However, shipwrights in those days were extremely
conservative. They could not let a ship leave their hands without a planksheer; such a
thing must have been unheard of. To mollify their professional feelings, they put on the
outer side of the new quarter deck bulwarks a half-round moulding which occupies the
line of the original planksheer and, to make quite certain that they were in earnest
about it, they put a similar moulding on the inside of the bulwarks as well. The fore end

of this moulding turns down in what is called a “hance.” This point was called the “main
drift.”
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Following the imitation planksheer aft, you will notice that it is soon lifted by another
hance and then runs diagonally upwards over the quarter deck ports until it is again
lifted by another hance abreast of the fore rail of the poop. This hance is just abaft the
third quarter deck port. From this point the half-round moulding is continued aft,
inclining upwards until, between the fifth and sixth hammock cranes, it meets again
the true planksheer which continues aft to the taffrail. There is a somewhat curious
anomaly here. T the after end of the poop deck there is a low bulwark about 3 feet high.
It does not run the whole length of the poop, but papers off very quickly, so that about
the middle of the length of the poop it has disappeared entirely. This length of bulwark
carries the planksheer on the top. The planksheer does not run parallel with the line of
the deck, but crosses it diagonally, leaving what one might call the raw edge of the poop

deck exposed at the side in an elongated triangle (fig.69.)
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Figure 69. Planksheer at side of poop deck.

I have a contemporary drawing of a 74-gun ship, in which the planksheer is level with
the poop deck at the fore end, and another of a 100-gaun ship dated 1782, in which the
arrangement is the same as that shown in the diagram. Altogether one has the
impression that there is some lack of forethought and untidiness about the design which
does not conform with the artistry so consistently shown by the naval architect of those
days.

The practical result of all this is that the planksheer on the poop must be made with a
square and not a rounded edge. It is laid flush with the bit of bulwark and runs forward
to the fore end of the poop, where it mitres with the planksheer which runs across the
deck at the break of the poop. The half-round moulding is then attached to its square
edge at the after end and runs downwards in a fair line to the hance, leaving the real
plaksheer about the centre of its length. I have, perhaps unnecessarily, gone into this

question of the plaksheer at undue length. My excuse is that I was very much at sea and
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muddled about it when I was working at it and wished I had someone who could explain
it to me. While the plaksheer is fresh in one’s mind, one might dispose of the next rail,
which runs a parallel course below it. This rail is called the “drift rail.” It starts just
above the roof or upper finishing of the topmost quarter gallery. It is a wide moulded rail
and it is necessary to cut a little off its lower half toallow it to run in a fair line over the
quarter gallery. It runs downwards and forwards parallel with the plaksheer moulding
and about /4 in. below it, above the quarter deck cabin ports to the break of the poop.
Here it is lowered in a scrolled hance. From this scroll it is carried forwards and
downwards across the line of the quarter deck ports to another scroll on the fore side of
the centre of the main channel. It then runs forwards to the main drift and drops in a
scroll over the forward end of the main channel. In the waist it runs straight from the
main drift to the fore drift and its upper edge is hard up against the lower edges of the
waist planksheer. At the fore drift it meets another scroll turned in the opposite
direction (vide photograph of fore channel, Plate 47), and then runs close under the
planksheer up to the cathead. The scrolls must be carved to marry with the grooving of
the drift rail. Tis succession of rails is at first rather muddling; to recapitulate them,
they are from above downwards, first the simple half-round plaksheer, then the drift
rail, thirdly the sheer rail running in the line of the cannel, and lastly the waist rail
(photograph of entry port, Plate 48). (RFIFR)

7) The Oxford Handbook of Maritime Archaeology

By Eric Rieth (edited by Alexis Catsambis, Ben Ford, Donny L. Hamilton)
415p
History of the Master-Mold Method
One of the oldest references to the master mold ship-design method permits us to trace
the practice to the end of the thirteenth century, more precisely to 1273 CE. In a
building contract (Fourquin 2001) for a nave being used to transport horses, and
intended for the fleet of king Chales I of Anjou, the Latin word sextis, the Venetian
equivalent of sexto or sesto, appears defined as a “particular mold which permits the
whole series [(of] frame [s] [tobe] progressively different one from another, by means
of marks inscribed on the surface” (Penzo 1999:250). In the Venetian language, the
design method of the master mold is called di sexto or di sesto. One of the oldest
mentions, dated 17 February 1275, relates to principal dimensions (defining the
“dimensional draft”) of the galea rubea of Provincia, the “red galley of Provence,”

specifying that the galley was to have 96 molded frames. From the dimensional
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specifications of this great galley, or capitane, similar galleys were to be for the fleet of
Chales I of Anjou (Bellabarba 1996: 259).

It is then necessary to wait until the fifteenth century and the corpus of the Venetian
“technical recipes” or practical “rule books” of naval architecture to have other
attestations, always implicit, of this design method based on the various modifications
of the master frame (Rieth 1996b: 139-141). Among these Venetian documents, the most
famous is without doubt the so-called Fabrica di Galere manuscript, in reality Libro di
Marineria, of which the text was partially published by the French historian Augustin
Jal in 1840 (Alertz 2003; Bondioli 2003a, 2003b, 2003c).

With regard to these written sources, an important aspect must be underlined. In the
Fabrica di Galere as in the Libro de Zorzi Trombetta da Modon, Rogioni antique
spettanti all'arte del mare et fabriche de vasselli and, of course, the manuscript of
Michele da Rodi, the various modifications of the master frame that make it possible to
predetermine the shape of the body frames are only named, not described. It is only at
the end of the next century, in the year 1594 CE, that a Venetian manuscript, the
Visione written by Baldissera Quinto Drachio (Rieth 1996b:134-139), gives a description
of this medieval design method by explaining the way in which the modifications of the
master frame are defined according to the method of progressive divisions (the
partisone of the Venetian documents). The two basic modifications, narrowing of the
length and increasing the rising of the floor timber, are referred to respectively as
partisone del fondo and partisone della stella, while the additional modifications of
sheer-narrowing and bilge-fairing are in turn referred to as partisone del ramo and
partisone del scorer del sesto.

Let us note that Drachio geometrically constructed the figure of the master frame
according to the medieval method quoted in the Libro de Z. Trombetta da Modon:
breadth, considered on the level of the floor timber, 3 Venetian feet (1.04m) above the
floor, 6 Venetian feet (2.08m) above the floor, as well as on the level of the greatest
breadth, or bocca. In the sixteenth century, however, other means of tracing the contour
of the master frame, using a combination of several tangent arcs of a circle, are attested
to in Venetian and Iberian sources. These various types of geometrical constructions,
more or less elaborate, correspond to the “particular practices” specific to every
shipbuilder, always seen in relation to the “general maxims” shared by shipbuilders as a
whole.

Were Other Design Methods Utilized during the Middle Ages in the Mediterranean?
This question must be posed in spite of gaps in medieval documentation. Indeed, in the

eighteenth century, at a time when according to the technocultural context the
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master-mold design method was still employed in private shipyards working for the
trade and fishing industries, other design methods that relied on similar principles are
attested. Two authors, the French P. Bouguer (1746: 37-40) and the Spanish G. Juan
(1783: vol.2, 15-18), mention, for example, two other methods elsewhere previously
classified by the author as Method 1, “master mold and ribbands”, in which the master
mold is motionless and geometrically predetermined, and Method 2, “master mold, tail
frames, and ribbands”, in which only the master mold and the tail-frame molds, all
motionless, are predetermined (Rieth 1996b: 97-108). To our knowledge, neither of these
two design methods seems to be identified in medieval written sources.

An archaeological reference could be intercalated between the typical master-mold
method and Method 2. It is the eleventh- century wreck of Serge Limani, Turky, for
which J.R. Steffy (1991: 1-9, 2004: 155-158) has advanced a hypothesis to reconstruct
the geometrical process of the hull’s design. This process calls upon the
predetermination of a series of floor timbers ranging fore and aft of the duplicated full
master frame (floor timber and futtocks) —the basic reference of the hull shape—and
two other full frames acting more or less like tail frames. This process of geometrical
design could correspond to a kind of “proto-master method”. In addition a “proto-method”
similar to that of the Serce Limani shipwreck would seem to be evident in the
ninth-century wreck at Bozburun, Turkey (Harpster 2006). Importantly, Matthew
Harpster relates this “proto-method” to a method of determining the tonnage described
in a Byzantine document of the thirteenth century, the Codex Palatinus Graecus 367 of
the Vatican Library (Harpster and Coureas 2008).

Although it may seem premature today to go beyond these two examples of Bozburn
and Serce Limani, future research will perhaps allow us to reduce the realm of
speculation. Meticulous research of the medieval written sources, and in particular
private contracts of construction, could indeed uncover revealing indices of design
methods different from those attested to in the usual Venetian sources. In fact, this
reference to the Venetian sources raises the important question of whether the Venetian
site of the Arsenal founded in 1104 CE should be considered a “closed” techno-cultural
space. In other words, could the system of production controlled by the Senate,
particularly in dealing with galley design, be extraordinary? Were the “instruments” of
design used in the Arsenal—that is, within the framework of a state shipyard—the
same ones employed in the private shipyards? Could there have been differences in the
systems of production or the organization of production? Was the Arsenal a place of
advanced naval technology, particularly when it came to the design of hulls, or was its

perceived advantage more related to methods of effectively managing a shipyard? In
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addition, the discovery of new medieval wrecks could renew our “Venetian”-dominated
perspective of hull design. Several examples, in addition to those of P. Bouguer and G.
Juan, highlight the relative diversity of the methods derived from this same logic of
design. In the context of traditional and vernacular shipyards in the eastern
Mediterranean and the Black Sea, Kostas Damianidis (1993: 98-100) has thus far
identified several similar design methods. One is a method observed along the Turkish
littoral of the Black Sea that is based on the use of motionless molds of floor timbers on
both sides of the master floor timber, ribbands to define the shape of the additional floor
timbers, and, once the latter are established on the keel, a recourse to new ribbands to
determine the shape of the futtocks.

In fact, a family of design methods, of which that of the master mold, the rising
square, and the sheer-narrowing scale seem the most complete, while different, rest on
the same principle of geometrical predetermination of the shape of the master frame
(complete or partial) in relation to the “transverse” perception of the hull as a whole
from both a conceptual and structural point of view. In the “advanced” method, all of the
frames between the two tail frames would be predetermined by means of geometrical
operators, and the function of the ribbands would be reduced to the definition, at the
shipyards, of bow and stern frames. In the “primary” method, only the master frame (or
even the master floor timber) would be predetermined, and the conceptual role of the
ribbands, defining the hull longitudinally, would then be used to define, in the shipyard,
the shape of the majority of the frames. These ribbands would act, according to the
formula of Arne Emil Christensen, like “the shellbuilder’s solution to skeleton problems”
(Christensen 1973: 143). Between these two extreme solutions lie all the intermediate
cases that have, and in the future will be, identified through both archaeological data
and written sources.

In considering the present state of research concerning the predetermination of a
hull’s shape, it appears that a critical function is provided by the geometrical operators,
which form the basis of the partisone of the Venetian documents. These geometrical
operators make it possible to define a series of gradually evolving modifications, without
any calculation, using only an elementary figure of practical geometry traced at actual
scale on the ground of the shipyard or on a wooden panel. In other words, this design
method calls upon a purely practical geometrical knowledge.

A Progressive or Regressive Phenomenon?

Let us now consider the question of the existence of different levels of development of
the master-mold design method by examining, for example, postmedieval Iberian
sources (Barker 2001; Castro 2007).
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Not until the beginning of the seventeenth century does the first definition of the
word joba, or “sheer-narrowing”, appear in a Spanish treatise (Cano 1611: 108). And not
until 1613 is this important correction of the shape of the master frame taken into
account in a royal Spanish decree regulating the main dimensions of merchant and war
ships.

In Portugal, it is in 1616 that sheer-narrowing, called espalhamento, is integrated
into the definition of an architectural concept in the treatise on carpentry by Manoel
Fernandes, Livro de tracas de carpintaria (Rieth 1996a: 33-40). This more or less
contemporaneous appearance of the written term for sheer-narrowing in both Spain and
Portugal is not surprising, given that at the time Portugal was under the domination of
Spain.

From a point of view of technical evolution and linear progress, it is certain that this
late use or, more precisely, late date of mention of sheer-narrowing in Iberian
documents could represent an innovation through which a correction of the breadth
increases the possibilities of controlling, prior to construction, the shape of the
master-frame. This aspect of innovation and progress does not elude G. Juan at the end
of the eighteenth century when, describing the differences between design with a
motionless master frame and ribbands, and the more elaborate master-frame method,
he notes that “other shipbuilders are more advanced, and put more precision in their
practice”(Juan 1783: t.2,17)

Is this model of progressive evolution, such as it appears through the remark of G.
Juan applicable to the case of the medieval Mediterranean shipbuilders? In other words,
is it possible that the master-frame method and the rising-square method identified at
the end of the thirteenth century could be the result of a linear evolution that includes
the wrecks of Bozburun (ninth century) and Serce Limani (eleventh century)? Given the
current state of research, one cannot answer this question in more detail without
perceiving the concept of evolution as both progress and regression. Indeed, from the
point of view of technical evolution, one cannot put aside the phenomenon of regressive
evolution.

A remarkable contemporary illustration of this concept is provided by “traditional”
shipbuilders of Newfoundland who in 1980 utilized a design method known as
“whole-molding”, the English equivalent to the master-mold and rising-square method,
in a completely regressive fashion (Rieth 1996b: 192-193). The shipbuilders only
predetermined the master frame and the two tall frames, whereas the “tools” of design
(the master mold and the rising square) carried all the surmarks, allowing them, in

theory, to predetermine the shape of all of the frames ranging between the two tall
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frames. According to the ethnologist David Taylor (1982), this technical regression
should be explained through the inability of the shipbuilders to understand the
significance of most of the surmarks present on the “tools” This manifested loss of
knowledge of practical geometry would have occurred quickly, in the space of one or two
generations of shipbuilders.

It is quite certain that one cannot, for lack of sources, transpose this contemporary
example of regressive evolution to the Middle Ages. However, the possibility of a partial
loss of knowledge must be kept in mind.

A third possibility must also be considered —the concurrent existence in the same
cultural context of various levels of evolution. Thanks to the research undertaken in
1985 by late John Patrick Sarsfield (1988, 1991), contemporary Brazil offers a perfect
illustration of this phenomenon. In Valenc¢a, Bahia, shipbuilders worked according to
the most elaborate master-mold and rising-square method (applying a particular means
of correcting for the upper breadth), but in the state of Rio Grande do Norte, other
Brazilian shipbuilders designed ships according to the most “primary” master-mold and
ribbands method.

Therefore, if future research on medieval textual sources does not reveal a similar
situation, it seems important to take into account the possibility of the concurrent

existence of a number of development levels concerning design methods.
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By Massimiliano Ditta, Jens Auer, Thijs Maarleveld
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7. An archaeological example
One example of an English merchant vessel of the late 16th century is the Princess
Channel Wreck or Gresham Ship (fig. 14). It was discovered as a result of navigational
dredging in the Thames Estuary and fully excavated in 2004 (AUER, MAARLEVELD
2014). The excavated and recovered remains consist of the bow and a run of the portside
14m in length, from just above the turn of the bilge to the level of the lowermost deck.
The Gresham Ship was built after September 1574 from timber sourced in eastern
England, most probably East Anglia and Essex. It had an approximate overall length at
deck level of 24.7m and a tonnage of 223.5. The armament consisted of 10-12 guns of
varying types. This would have made the ship a medium sized trading vessel, which
could certainly sail in European waters, but for which journeys further overseas were
not out of reach either. A merchant vessel like the Gresham Ship would probably have
been a common sight on the Ocean in the 16th century.
What information, however, does the construction offer on practice on English merchant
dockyards in the late 16th century? Does the application of theory reflect in the
archaeological material? And does the archaeological evidence allow for an
interpretation of the relationship between theorists and dockyard practitioners? A
closer look at the hull construction might help to elaborate these questions. One of the
striking features of the wreck was a doubling of framing timbers from the turn of the
bilge upwards. This could be identified as “furring”, a radical way of rebuilding used as
a remedy for tender-sided vessels. In his Seaman’s Dictionary Sir Henry Mainwaring
(1587-1653) explains this process:
The other (kind of furring), which is more eminent and more properly furring, is to rip
off the first planks and to put other timbers upon the first, and so to put six strakes
below the lowest deck and continuing past the limit of preservation of the port side (fig.

15) Compared to the common extent of furring , quoted by Mainwaring above — “two or
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three strakes underwater and as much above” — the hull shape of the vessel was heavily

altered at some point in her career.

fig. 14 — Research model of the Princes
Channel Wreck or Gresham Ship, built by
Christian Heiberg Rosenberg Thomsen in

the course of the study of the hull
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fig.16 — Diagram of the frame layout of the Gresham ship showing the knuckle joints
and filling timbers (M. Ditta)

However, besides this further peculiarities were noted in the construction of the vessel.
All floor timbers and first futtocks are joined with interlocked or knuckle joints, which
are fastened with horizontally driven treenails (fig. 16). Although it has to remain
unclear whether the primary purpose of these joints was to strengthen the construction
or whether they are evidence of pre-moulding, it seems likely that frames were
assembled prior to being erected on the keel. This would indicate a frame-first or
frame-based construction method mostly known from ships built in the Ibero-Atlantic or
Mediterranean area (OERTLING 2001; GRENIER et al. 2007, I1I-62f.). This forms a stark
contrast to the contemporary English Sea Venture (wrecked 1609) for which a frame-led
construction with an alternating progression of framing and planking is proposed
(ADAMS 2013, 130ff.). Interlocked or knuckled joints like those on the Gresham Ship arc,
however, also known from the early 16th-century Yassi Ada Wreck from the Islamic area
(STEFFY 1994, p.134), and from the Genoese Lomellina (GUEROUT, et al. 1989, 35f). A
lighter version of this kind of joint has been observed in the western Mediterranean and
attributed to Venice (BELTRAME 2014, p.48), in the majority of Ibero-Atlantic wrecks,
the mortises are on the floor timbers and face away from the master frame, which might
have mortises on both faces (GRENIER et al. 2007, III, 62f.). In the Gresham Ship, there
is no change of direction around the master frame, all futtocks are attached aft of the
floor timber. The only other wreck to display a break from the Ibero-Atlantic pattern of
mortises facing away from the master frame is Lomellina. Here no consistent joint
direction could be observed (GUEROUT, et al. 1989, 35f). While in some wrecks only the
master frame and a selected number of frames forward and aft were joined, all ten
preserved floors in the Gresham Ship are joined in the same way.

An interesting feature are filling timbers or filling frames, which were inserted between
joined pairs of floor timbers and futtocks to fill the space and form a continuous band of
timber around the turn of the bilge. The regular occurrence of filling frames is otherwise
only known from the Mary Rose (MARSDEN 2009, pp.47, 93). Altogether, this means
that, in terms of its framing system, the closest comparisons with the Gresham ship are
the older and larger Genoese merchant vessel Lomellina and to a degree the likewise
substantially older and larger English Mary Rose.

The outer hull planking of the Gresham Ship also displays a number of constructional
peculiarities. Hull planks within a strake are carefully joined with vertical scarf joints
(fig. 17) and the planks are waterproofed with strands of tarred animal hair laid into a

groove at the bottom edge of the planks.
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Both features warrant further discussion.

The joining of strake planks with scarf joints is a well-known characteristic of clinker or
lapstrake ship-building. The Gresham Ship, however, is a frame-first construction with
a skelton of pre-assembled and pre-erected frames, which determine the shape of the
hull and are the main element of structural integrity. In such a construction, the joining
of strake planks with scarfs is technically unnecessary as butt joints aligned with
timbers are adequate. Are the vertical scarf joints between planks an archaic legacy of
clinker ship-building? Clinker shells are made watertight using material laid between
the overlapping strake planks, while carvel hulls are generally caulked with
waterproofing material hammered into plank seams after assembly. The solution seen
on the Gresham Ship seems to be a crossover between both techniques. The
shipbuilders were certainly aware of caulking, as they used it around the wale and in
repairs, but seemingly made a considered choice not to use caulking to seal the outer
hull planks. Did they not trust the caulking technique? In his discussion of carvel
ship-building in Northern Europe, Adams reaches the conclusion that alternative
waterproofing solutions such as caulking seam battens on the inside or outside of outer
hull planks might be an expression of the lack of skill of early carvel shipbuilders and
their “creative search for new solutions even within a tradition with skills — based rules
about how certain tasks should be performed” (ADAMS 2003, p90). This might well be
the case in the Gresham Ship as well.

Altogether, the Gresham Ship does not easily fit into our current picture of Early
Modern shipbuilding. The pre-erected frames were likely pre-designed and the design of
the master frame was based on a concept of arcs (DITTA in AUER, MAARLEVELD 2014,
pp68-74). This means that the ship was conceived on the basis of mathematical theory.
However, this theory, or indeed its application was flawed and led to a tender-sides
vessel, which had to be rebuilt using furring, a process which Mainwaring describes as :
“.. an utter spoiling and disgrace to all ships that are so handled” (PERRIN and
MANWARING 1922, p.53). In terms of construction, there is little similarity between the
Gresham Ship and other contemporary English wrecks, with the exception may be of
the older Mary Rose. Instead, constructional features found on the Gresham Shio are
reminiscent of Mediterranean shipbuilding, and many other features are reminiscent of
clinker building techniques, What does this tell us about dockyard practice? Maybe the
contrast between design and construction, and the puzzling mix of seemingly archaic
construction features is quite typical for a period of transition and changes. Only a little
more than 100 years before the construction of the Gresham ship, large clinker-built

seagoing vessels were still a common sight around the shores of Britain, as witnessed by
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the Newport Ship (NAYLING, JONES 2014). Sand the large clinker-built merchant vessel
U34 predates the Gresham Ship by only some 46 years (OVERMEER 2008). While it has
been suggested that it was built in Poland, other construction areas are presently
considered as wall (OVERMEER pers. comm.). Many of the dockyard craftsmen could still
have been used to clinker shipbuilding and when confronted with problems during the
construction of a pre-designed carvel vessel found conservative and practical solutions
based on their personal experience. Maybe the inconsistency between efforts at
theoretical design and practical craftsmanship is an accurate reflection of the situation

in English merchant dockyards of the late 16th century.

fig. 17- Isometric drawing of scarf joints
between outer planks in the Gresham
ship (J. Auer)
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9) The Elements and Practice of Naval Architecture (& no.945)

By David Steel, 1977
Chapter I. An Explanation of Terms
WHOLE MOULDED. A term applied to the bodies of those ships which are so
constructed that one Mould made to midship bend, with the addition of a floor hollow,
will mould all the timbers, below the main breadth, in the square body.

Before the art of ship-building was brought to its present perfection, the method of
whole moulding was in great repute, and was much practiced by the unskilfull as,
however, the art improved, this method became less approved of in the construction of
ships, whose form of the midship-bend was required to be such, that if they were whole
moulded nearly forward and aft, they would not only be incapable of rising in a heavy
sea, but be deprived in a great measure of the more advantageous use of rudder : for, by
whole moulding, no more is narrowed at the floor than at the main breadth; nor must
the rising line lift any more than the lower height of breadth; which, according to the
form of some midship-bends, would make a very ill-constructed body.

How far whole moulding may be used without injury may be seen by the long Boat
treated of hereafter; Boats being now the only vessels in which this method is practiced.
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10) The Shipwright’s Vade-Mecum 1805
By David Steel

84p

BEND MOULD, in whole moulding. (See Whole Moulding.) A mould made to form the
futtocks in the square body, assisted by the RISING-SQUARE, and FLOOR-HOLLOW.
(See Long Boat, Plate IV.)

BENDS. The frames or ribs that form the ship’s body from the keel to the top of the
side, at the broadest part of the ship is denominated the MIDSHIP-BEND or DEAD
FLAT. (See Midship Section, Plate III.) In North Britain, the fore parts of the wales are

commonly called Bends.

87p

BODIES. The figure of a ship, &c. abstractedly considered, is supposed to be divided
into different parts, or figures, to each of which is given the appellation of body. Hence
we have the terms FORE-BODY, AFTER-BODY, CANT-BODIES, and SQUARE-BODY.
Thus the fore-body is the figure, or imaginary figure, of that part of the ship afore the
midships or dead-flat, as seen from ahead. The after-body, in like manner, is the figure
of that part of the ship abaft the midships, or dead-flat as seen from astern. The
cant-bodies are distinguished into fore and after, and signify the figure of that part of a
ship’s body, or timber, as seen from either side, which from the shape forward and aft,
and whose planes make obtuse angles with the midship line of the ship; those in the fore
cant-body being inclined to the stem, as those in the after one are to the stern-post. The
square-body comprehends all the timbers whose areas or planes are perpendicular to
the keel, and square with the middle line of the ship; which is all that portion of a ship
between the cant-bodies. (see Sheer Draught, Plate I)

SHEER. The longitudinal curve or hanging of the ship’s side in a fore and aft direction.
(see Sheer Draught, Plate I.)

SHEER-DRAUGHT. The plan of elevation of a ship, whereon are described the
outboard works, as the wales, sheer-rails, port, drifts, dead, quarters, post and stem, &c.
the hang of each deck inside, the height of the water-lines, &c. (see Sheer Draught,
Plate I)
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