Vani shing Spraychine
On Hullform Characteristics
by Reinhard Siegel

Introduction

Some boat hulls feature a partial length spraychine in their forebody topside surface. This form character-
istic is closely related to the partial length chine. There is not just a break but a real step in the run of
transverse cross sections. Beyond begin and end of the vanishing spraychine the hull surface is smooth
and free of breaks.

This article is not about making a hull with specific dimensions, but shows which method is practical to
achieve the wanted shape characteristic.

Abbreviations used:
cp: control point (support point)
mc: master curve = support curve

In the following the terms used for point, curve and surface types are those of MultiSurf. This may serve
the understanding and traceability.
A vanishing spraychine can be achieved in two ways:

1 - the hull is made of two basic surfaces, which meet smoothly at a common longitudinal edge exept
in the region of the spraychine.

2 - a smooth basic hull is split along the run of the spraychine in two longitudinal strips and the upper
strip is pushed outwards to create a local gap.

Method 1

In model cloft-cloft-spraychine.ms2 the hull is composed of two separate surfaces i one surface for the
topside and another one for the bottom. Both surfaces are C-spline Lofted Surfaces, modeled according



to the vertex curve method (see the tutorial article AOn t he Model i ng o.fTheRamber d
of B-spline master curves (mc), their position in longitidinal direction as well as the number of control
points is respectively equal. C-spline Curves are passed as guiding curves for fairing through correspond-

ing control points (vertex curves).
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Model cloft-cloft-spraychine.ms2 i arrangement of master curves and guiding curves for fairing of the C-spline Lofted Surfaces
topside and bottom.

Vertex curve vl_3 describes the lower longitudinal edge of the topside, vertex curve vl_4 the upper edge
of the bottom. Although vl_3 and vI_4 share common control points from mc4 on, there is no guarantee,
that both curves now run on top of each other. How this can be enforced is demonstrated in model
ccurve.ms2.

Side step

Model ccurve.ms2 holds the C-spline Curves cl1 and c2, each supported by 5 common cps and the differ-
ent Point p2_a, respectively p2_b. Both curves pass through the common cps, but do not run in accord-
ance aft of control point p3. The deviation gradually decreases, but does not disappear completely.
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Model ccurve.ms2 i deviating run of two C-spline Curves despite common supports

When a Bead €1 is put on curve cl at a close distance behind point p3 and when el is added as another
cp to curve c2, then c2 will run in agreement with c1. This procedure is analogous to manual drawing with
a drafting batten, which can be forced into a wanted direction by putting two weights very close side by
side.
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Model ccurve.ms2 i common run enforced by two control points very closely spaced apart

Curve c2 is now supported by 7 cps, and the bead el on curve cl is a passive support for c2, because it
is not a free point but constrained to be only movable on curve c1.

Now let us go back to model cloft-cloft-spraychine.ms2.

Here too there is just aft of the first common cp (end of spraychine) a bead el put on the vertex curve
vl_3, which now serves as additional cp for vl_4 in order to enforce the further run in accordance. When
we insert close behind mc4 another master curve (mc4a_bot) and use el as its first support point, it is
made safe that the edges of the topside and bottom are on top of each other.
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Model cloft-cloft-spraychine.ms2 i additional closely spaced master curve mc4a_bot forces the smooth joint of topside and bottom
and thus the vanishing of the spraychine

The remaining cps of mc4a_bot are gained by intersecting (XYZBeads) the vertex curves vl_5, vl_6 and
vl_7 at the location of el

By this construction, which uses only passive cps for the closely spaced additional master curve, the lon-
gitudinal joint of both surfaces is hard-wired.

But how then is it guaranteed that from mc4 on (end of spraychine) there is no break arising in tran-
severse direction between topside and bottom?

To avoid such a discontinuity the mcs of the bottom must start with the same tangent direction as the mcs
of the topside end. This the case if the second but last cp of the topside mc, the common cp and the sec-
ond cp of the bottom mc are aligned. A B-spline Curve starts tangent to the first segment and ends tan-
gent to the last segment of the polyline connecting its control points.

To build in this relationship in model cloft-cloft-spraychine.ms2 a Line is spanned between the second but
last and the last cp of the topside mcs. Then a Bead on this line serves as second cp for the bottom mc.
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Model cloft-cloft-spraychine.ms2 i tangential transition of topside and bottom mcs by aligning adjacent cps

This way the smooth transition from topside to bottom is hard-wired.

The proper surface of the spraychine is spanned as Ruled Surface between SubSnakes on the corre-

sponding EdgeSnake of topside and bottom.
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Model cloft-cloft-spraychine.ms2 i Ruled Surface spraychine spanning the open edges between side and bottom surface

Method 2a

The basic hull surface is split along a longitudinal snake in two parts, topside surface and bottom surface.

The topside is then pushed outwards to form a gap.

An example of this method is model cloft-spraychine.ms2. The hull surface is a C-spline Lofted Surface
using 6 B-spline mcs, each supported by 6 cps. C-spline Curves are passed through corresponding cps

as guides for fairing (vertex curves).
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Model cloft-spraychine i master curves and vertex curves of the C-spline Lofted basic hull surface

In short distance to mc3 the Bead el is created on vertex curve vl_1. At the location of el the remaining
vertex curves are intersected by XYZBeads. These passive control points now serve as supports for an
additional mc. The purpose of this one is to clamp the hull surface at the end of the spraychine.



AL File Edit View Insert Select Show-Hide Query Tools Window Help [—]&]x]
AR ATCCRAgn ey DEEEE | ¥han® (Mo dees | gLieRBRLE | | Mey|
M¥ Qoo @0 Qle e @ etece T pewmcos|@ WEQAAWEAOH BEwETZ

Parents| Childien \
- Components -
4 Sufaces
G bottom
- % ue_bottom
I8 wl_below_0
-1 dwl_0
&y stations_01
& buttocks_01
11 wl_above_0
B view_boat_0
G hul0
1 4G sprayching
4G topside
1 wl_below_0
&0 dwl 0
1 43 be_topside
&y stations_01
& buttocks_01
1 -1 wl_above_0
B view_boat_0
4 ¢pd Curves
-1/ 30 Curves <
Properties *
Multiple %
Calor [various)
Wisible Toue
Layer Qo
Lock False
Symmetry exempt | [ False
User dats

Type
Bspiine .|
#rZBead
HYZ Bead
HYZ Bead
#rZBead
5 HYZ Bead
&6 HrZBead ~
v

Selected Point 'p31' at (5.5000 m, 1.7176 m, 1.4646 m) L0 Lat14.0 Len-27.0 Radius118 Tilt 0.0

Model cloft-spraychine.ms2 i closely spaced additional master curve will clamp the hull surface

Now a Bead is created on each mc and a C-spline Curve passed through to define the run of the
spraychine.
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Model cloft-spraychine.ms2 i run of the spraychine (C-spline Curve passing through beads on master curves)

Next eac

h mc is split in two SubCurves at the bead positions. The lower SubCurves serves as mcs for the

bottom surface (C-spline Lofted Surface).



AL File Edit View Insertt Select Show-Hide Query Tools Window Help [—]&]x]
S| #LLgRBRLA || %]
Pe=m=ome(fh WQAQAACH | BEwEC=

EE—s Eh\\dven‘
boepd me2_bot -
boepd me2_top
B -pd me3
b me3_bat
boeped med_top
b - me3a
I -4 me3a_bot
-/ me3a_top
1> gy mod
opd med_bot
b pd med_top
gy meS
oepd meS_bot
b opd meh_top
I g mcB
boepd mef_bat
1 pd meb_top
1> -p sprayehine_in
Ly il
I opd V2
b opd VI3
1 ordh vld =
Properties *
Multiple %

Color 10

Wisible (7] True

Layer Qo
Lock ["IFake
‘weight 0.0000
Symmetry exempt | [ | False
User dats

Selected Bead 'bead4’ at (12,0000 m, 1.8180 m, 0.1736 m) t(0.3857) L0 Lat14.0 Len-27.0 Radius118 Tilt 0.0
Model cloft-spraychine.ms2 i splitting the master curves of the basic hull into SubCurves for bottom and topside mcs

The second mc of the topside is replaced by a Relative Curve in order to create a gap at the lower end.
This one and the remaining upper SubCurves are then used as supports for the topside surface (C-spline
Lofted Surface).



AL File Edit View Insert Select Show-Hide Query Tools Window Help [—]&]x]
AR ATCCRAgn ey DEEEE | ¥han® (Mo dees | gLieRBRLE | | Mey|
| pewcnelt FQaaAl+| | EWEE =

EE—s Eh\\dven‘
- Components
b Sufaces
14 Curves
1% Points
2. Planes
Lz Frames
A Triangle Meshes
LF wiehiames
S Contours
(3 Soiids
BB Composite Surtaces
™ Relabels
= Graphs
£t Knotlists
= Variables & Formulas
oA Test Labels
= Solve Sets
1+ - Entity Lists
1+ -z System
1 ft== No Dependents

-

Properties %

Multiple %
Color [various]
Wisible (8] [various]
Layer 0
Lock False
Syrametry exempt False
User data

Type
beadl Bead
beadf Bead
bead? Bead
beadd Bead

beadd Bead
bead5 Bead
mel too SubCurve T
« i r
For Help, press F1. L0 Lat14.0 Len-27.0 Radius118 Tilt 0.0

Model cloft-spraychine.ms2 i master curves of topside and bottom. The Relative Curve mc2a_new defines the width of the partial
length spraychine.

Alike to the previous example the spraychine surface is spanned as a Ruled Surface between SubSnakes
on the corresponding EdgeSnake of topside and bottom.
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Model cloft-spraychine.ms2 i topside and bottom as C-spline Lofted Surface, spraychine as Ruled Surface

Disalike to the previous model there is no procedure required to make mcs of topside and bottom joining
smoothly, the basic mcs are simply divided. In both models an additional closely spaced mc at the end of
the spraychine tightly clamps the surfaces; this ensures that the common edges of topside and bottom
run on top of each other.
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Modell cloft-spraychine.ms2

Method 2b

Model blister-spraychine.ms2 shows a different approach. Again, the starting point is a basic hull surface.



Model blister-spraychine.ms2 i Subsnake n1 and Relative Curve spraychine_out define the edges of the vanishing spraychine.

The snake n0 divides the hull surface in two strips, defining the run of the spraychine. On snake n0 re-
sides Ring rl, its location specifies the spraychine end. SubSnake n1l is the portion of nO which is forward
of rl. The outer edge of the spraychine is created by the Relative Curve spraychine_out. The width of the
spraychine is controled by the Point p1, which is based on Ring r1.

Further, there is the SubSnake n2 being the forward portion of the upper edge of the hull (EdgeSnake).
Based on snakes nl and n2 and the Relative Curve spraychine_out a Blister is created. Snake nl identi-

fies the parent surface and together with snake n2 specifies the surfacer e gi on t o become fAsof
speak. This partisthenfibend 0 o u t swake n? ouchen the curve spraychine_out .



