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This invention relates to ship construction and 
more particularly to hull design. 
The main object of the invention is to provide 

a boat or ship hull of high efficiency and strength 
but of Simple form and therefore of low cost. 
As a general rule, in marine design, complica 

tion in hull construction has been justified to 
Some degree by improved performance secured by 
the thus constructed hull. But construction costs 
increase So rapidly with complication in design 
that performance has almost always been sacri 
ficed to Some extent when cost was an essential 
factor, as is usually the case. 
My invention provides a hull form which gives 

highly efficient performance but in which com 
plications in building construction are mini 
nized, and costs thereby reduced. 
To this end, my hull is a combination hull and 

is based upon the utilization of a substantially 
flat-bottomed hull, or variant thereof, supple 
mented by a complementary construction in the 
form of an added lower hull designed to overcome 
the performance deficiencies of simple flat-bot 
tomed hulls, particularly forward, where entrance 
characteristics are of predominating importance. 
In my construction, such desirable entrance 
characteristics are produced without sacrificing 
under-water performance of the submerged por 
tion of the hull. In fact my construction permits 
the application of independent surface and sub 
merged design techniques aft of the entrance por 
tion as will be hereinafter explained. w 

Secondly, my lower hull is of substantial cross 
Sectional depth and stiffness, and extends fore 
and aft for such distance that it provides sufficient 
Strength to prevent sagging and hogging. Costly 
details of keelson or deadwood construction are 
thus obviated. 

Features of my hull may be more readily under 
stood by reference to the accompanying draw 
ing illustrating a preferred example of my inven 
tion, in Which: 

Fig. 1 is a side elevation of a hull embodying 
my invention; 

Fig. 2 is a bottom plan view thereof; 
Fig. 3 is an enlarged cross-sectional view indi 

cating the exterior contour of the hull along th 
line 3-3 of Fig. 1; 

Fig. 4 is a similar enlarged cross-sectional view 
indicating the contour of the hull along the line 
4-4 of Fig. 1, and 

Fig. 5 is a still further enlarged cross-sectional 
View taken along the line 5-5 of Fig. 1, and illus 
trates certain construction details. . . 
As shown by the drawing, my hull is a combina 

O 

15 

20 

tion hull formed of tWO component parts, an upper 
hull and a lower hull 2. The upper hull has a 
substantially flat bottom 6 and is Suitably shaped 
longitudinally, as shown in FigS. 1 and 2, to dis 
tribute the displacement of Water as desired. A 
preferred form of curvature of the sides 7 is illus 
trated in the drawing although this curvature may 
be increased or decreased as desired Or, for the 
purposes of simplicity and economy, the curva 
ture may be eliminated to form a substantially 
straight line contour from the chine to the sheer 
or deck line. The deck 8 of upper hull f is 
shown as cambered though in . Some construc 
tions it may be flat in cross-section. 

Unsatisfactory performance of the flat-bot 
tomed upper hull is overcome by combining with 
the upper hull a simply constructed lower hull 2. 
The hull 2 extends from the stem aft a distance 
preferably Substantially equivalent to the water 
line length of the combination hull and, in any 
event, to some point abaft midships and abaft the 
maximum beam of the upper hull. The lower hull 
2 is of such form that it may be combined with 
the substantially flat bottom of the upper hull 

25 along a line of juncture which may be and 
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preferably is Substantially a straight line athwart 
the ship throughout the length of the juncture. 
The forward end of Such juncture is adjacent the 
forward end of the load water-line (indicated by 
dots and dashes) and may be above it (as shown 
in Fig. 1), Or at Or below the same. 
As illustrated in Fig. 2, the maximum beam of 

the lower hull 2 is at a point forward of the 
maximum beam of the upper hull , and tapers 
forward of this point to a stem line forming a 
continuation of the upper hull stem line C from 
a point just above the water-line. The lower 
hull 2 is so shaped that its upper side edges 
merge With, and become coincident with a sub 
Stantial length of, the upper hull chine lines. In 
the form shown in the drawing, the upper hull 
is flared forward and the forward side portions 
of the lower hull continue in fair curves the flare 
of the upper hull. In this particular case, highly 
desirable entrance characteristics are secured. 

In order, however, to prevent the lower hull 2, 
aft of the forward portion, from detracting from 
performance of the combination hull, its maxi 
mum beam, as has been previously stated, is car 
ried forward of the point of maximum beam of 
the upper hull, and it is streamlined aft in order 
to offer the least possible resistance to its passage 
through the water. Furthermore, while the ex 
terior Cross-sectional contour of the lower hull 
forward is Substantially trapezoidal, as indicated 

  



2. 
by Figs. 3 and 4, for the major portion of its 
length aft its side portions become Substantially 
vertical, as indicated at 5 in Fig. 5, providing 
substantially rectangular cross-sectional con 
tours. This box-like straight-sided, flat bot 
tomed construction is the simplest type of con 
struction whether the lower hull be made of metal 
or Wood. 
As will be readily seen, the sidings of the two 

hulls are designed independently of each other 
aft of the entrance area, and consequently the 
upper hull may be designed for pleasing appear 
ance and best surface performance while the 
lower hull may be independently designed for 
best submerged performance. By utilizing the . 
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water-exposed under-portions 6 of the upper hull 
as part of the bottom of the combination hull, 
the under-water portion of the lower hull 2. can 
be of relatively narrow beam thus offering mini 
mum resistance to the passage of the hull through 
...the Water. - . 
... The parts and 2 may be attached together in 
accordance with established engineering princi 
ples and according to the particular materials 
of which the tWOthus are made. 
as shown in Fig. 5, the upper hull , deck plank 
ing. 8, deck beams, 6, frames, and side plank 
ing 7 are formed of wood, while botton frames 
9, bottom plating. 6, chine angles.2, and gussets 
8 are formed of Steel to provide a composite 

Construction. 
The lower hull 2 is likewise formed of steel 

having welded reinforcing plates 22, and may be 
welded to the bottom steel plating 6. In the case 

For instance, 
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Of Such construction, bulkheads 2, 3, and , 3. 
indicated in Fig. 1, may be welded at suitable 
intervals in order to form oil-tight compartments 
useful as fuel tanks. The upper hull and lower 
hull conveniently may be independently con 
structed and then combined after their construc 
tion as separate units. This affords more rapid 
and easier working conditions, which also tend 
to reduce, cost. 

While I have shown the lower hull developed 
aft. into a skeg. 20, it will be understood that other 
forms of sections aft of midships or aft of the 
point of maximum beam of the upper hull may 
be substituted. The lower hull, because of its 
Substantial depth and because of its position ex 
tending at least the major portion of the water 
line length of the combination hull, imparts a 
longitudinal rigidity. Sufficient to withstand 
Stresses whether afloat or ashore and permits 
elimination of any reinforcement in the form of 
deadwood along the median line of the upper hull. 
As a result, the bottom frame angle irons. 9... may 
be uninterrupted centrally. This eliminates com 
plications offitting and labor usually encountered 
in keelson or deadwood construction. 
AS Will be readily understood, the invention 

can be incorporated in boats and ships of widely 
different size and type and of various forms of 
Construction, including hydro-airplanes and 
pontoons. 
I claim: 
1. A ship hull having, in combination, an upper 

hull, and a lower hull extending fore and aft a 
distance equivalent to a major portion of the 
Water-line length of the ship, the cross-sectional 
juncture between said hulls athwart said ship be 
ing Substantially a straight line throughout the 
length of Said juncture, said lower hull tapering 
aft and forward of its maximum beam, with up 
per edges of the forward side portions of the 
lower hull generally following the chine lines of 
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said upper hull, and with said lower hull forward 
side portions conforming in general with forward 
Side portions of the upper hull, thereby providing 
desirable entrance characteristics for the com 
bination hull, and said lower hull side portions be 
ing carried aft Of Said fairing portion independ 
ently of said upper hull side portions, thereby 
permitting independent lower hull submerged 
and upper hull surface design aft of said forward 
fairing portion. 

2. A ship hull having, in combination, an upper 
hull, and a lower hull extending fore and aft a 
distance substantially equivalent to the Water 
line length of the ship, the cross-sectional junc 
ture between said hulls athwart said ship being 
substantially a straight line throughout the 
length of said juncture, said lower hull having its 
maximum bean forward of the maximum beam 
of Said upper hull and tapering aft and for Ward 
of its maximum bean, With upper edges of the 
forward side portions of the lower hull generally 
following the chine lines of said upper hull, and 
With said lower hull forward Side portions con 
forming in general with forward side portions of 
the upper hull, thereby providing desirable en 
trance characteristics for the combination hull, 
and said lower hull. Side portions being carried 
aft of Said fairing portion independently of said 
...Upper hull side portions, thereby permitting in 
dependent lower hull submerged and upper hull 
Surface design aft of Said forward fairing por 
tion. 

3. A ship hull having, incombination, an upper 
hull, and a lower hull eXtending above the Water 
line of the combination hull for Ward and ex 
tending aft to a point abaft midships, the cross 
sectional juncture between said hulls athwart said 
ship being Substantially a straight line through 
out the length of said juncture, said lower hull 
tapering aft and forward of its maximum beam, 
With upper edges of, the forward Side portions of 

: the lower hull generally...following the chine lines 
of said upper hull, and With said, lower hull for 
ward sideportions conforming in general with for 
Ward side portions of the upper hull, thereby pro 
Viding desirable entrance characteristics for the 
combination hull, and said lower hull side por 
tions being carried aft of Said fairing portion in 
dependently of Said upper hull side portions, 
thereby permitting independent lower hull sub 
merged and upper hull Surface design-aft of said 
for Ward fairing portion. 

4. A ship hull having, in combination, a sub 
stantially flat-bottomed upper hull having side 
portions tapering to a stem line, and a lower 
hull substantially flat-bottomed throughout a 
major portion of its length extending fore and 
aft a distance substantially equivalent to the wa 
ter-line length of the ship, said lower hull having 
an exterior contOur Substantially rectangular in 
cross-section athwart the ship from its point of 
maximum bean aft and substantially trapezoidal 
in croSS-Section athwart the ship from said point 
forward, With upper edges of the forward side 
portions of the lower hull merging and becoming 
coincident with the chine lines of said upper 
hull, and with said lower hull forward side por 
tions fairing together with forward-side portions 
of the upper hull and tapering to a line forming 
a continuation of Said upper hull Stemline, there 
by providing desirable entrance characteristics 
for the combination' hull, and said lower hull side 
portions being carried aft of said fairing portion 
independently of Said upper hull side portions, 
thereby permitting independent iower hull sub 
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merged and upper hull surface design aft of said 
forward fairing portion. 

5. A ship hull having, in combination, a sub 
stantially flat-bottomed upper hull having side 
portions tapering to a stem line, and a lower 
hull substantially flat-bottomed throughout a 
major portion of its length, said lower hull hav 
ing its maximum beam forward of the maximum 
beam of said upper hull and having an exterior 
contour substantially rectangular in cross-sec 
tion athwart the ship from its point of maximum 
beam aft and substantially trapezoidal in cross 
section athwart the ship from said point forward, 
with upper edges of the forward side portions of 
the lower hull merging and becoming coincident 
with substantial lengths of the chine lines of said 
upper hull, and with said lower hull forward side 
portions fairing together with forward side por 
tions of the upper hull and tapering to a line ; 
forming a continuation of said upper hull stem 
line, thereby providing desirable entrance char 
acteristics for the combination hull, and said 
lower hull side portions being carried aft of said 
fairing portion independently of Said upper hull 
side portions, thereby permitting independent 
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lower hull submerged and upper hull surface de 
sign aft of said for Ward fairing portion. 

6. A ship hull having, in combination, an upper 
hull having metal bottom plating, and a lower 
metal hull extending fore and aft a major por 
tion of the Water-line length of the ship and 
Welded to the upper hull, the cross-sectional junc 
ture between said hulls athwart said ship being 
substantially a straight line throughout the 
length of said juncture, said lower hull having 
its maximum beam for Ward of the maximum 
beam of said upper hull and tapering aft and for 
Ward of its maximum beam, With upper edges of 
the forward side portions of the lower hull merg 
ing and becoming coincident with the chine lines 
of said upper hull, and With said lower hull for 
ward side portions fairing together With forward 
side portions of the upper hull, thereby providing 
desirable entrance characteristics for the Combi 
nation hull, and said lower hull side portions be 
ing carried aft of said fairing portion independ 
ently of said upper hull side portions, thereby 
permitting independent lower hull submerged and 
upper hull surface design aft of said for Ward 
fairing portion. 

GORDON MUNRO. 


