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This invention relates to boats and more particularly 
to a new and improwed form of high performance hull 
of the planing type. This application is a continuation 
in-part of my copending application Serial No. 209,604 
filed July 13, 1962. 
The development of engines of greatly increased power 

for pleasure boat use has heightened the need for a boat 
hull that will provide improved performance character 
istics at high Speeds, and under higher load conditions in 
a Variety of sea conditions. Boat hull designs in the past 
have generally been of distinct types "which offer some 
desirable performance characteristics with a definite sacri 
fice of others. . For instance, the extreme high speed plan 
ing hull such as a hydroplane with a substantially fiat bot 
tOm is motoriously unseaworthy, while the round bottom 
hull is very Seaworthy but, like all displacement hulls, 
has a 'hull speed''' beyond which it cannot be driven re 
gardleSS of the power available. Many variations have 
been tried but even the best developments leave much to 
be desired in all around performance. 
The primary object of the present invention is to pro 

Wide a new and improved hull form for water craft which 
Will prowide characteristics of seaworthiness and speed 
Which result in all around performance of a degree here 
tofore unattainable with previously known hull forms. 
Another object of the invention is to provide a boat hull 

as aforesaid which will give a very high strength-to-weight 
ratio and may be constructed from any of the more popu 
lar hull building materials in use today including wood, 
aluminum or Other metals and fiberglass. 
Other objects and advantages of the hull form of the 

present invention will appear from the detailed descrip 
tion hereinbelow and the accompanying drawing wherein: 
FIG.1 is a side elevational wiew of a boat hull incorpo 

rating the design features of the invention; 
FIG 2 is a transwerSe Sectional wiew taken substantially 

along line II-II of FIG. 1; 
FIG. 3 is a transwerSe sectional view taken Substantially 

along line III-III of FIG. 1; 
FG. 4 is a rear elevational view of the craft of FIG. 1; 
FIG. 5 is a bottom plan view of the craft of FIG. 1; 
FIG. 6 is a side elevational wiew of a boat hull con 

Structed according to Table I; 
6 7 is a bottom plan Wiew of the hull shown in FIG. 

; an 
? FIGS. 8-12 are cross sections of the hull taken at war 
ious stations as indicated by section 1ines VIII—VIII, 
lX-IX, X--X, XI—XI, XII--XII in FIG. 6. 
AS a general description the new hull design of the 

invention might be described as a hard-chined, V-bot 
tomed hull with longitudinally extending generally paral 
lel steps. 
AS Seen in FIG. 1, the keel line 10 of my hull is gen 

erally flat relative to the horizontal from the transom 
forward through the first half of its length, and then 
SWeeps upWardly in a relatively gentle arc. As seen in 
the Sectional wiews at jFIGS. 2, 3 and 4, the bottom of 
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the boat comprises a generally V-shaped bottom 15 which 
meets the topsides 17 at the hard chine 19. The bottom 
Surface comprises a series of vertically stepped generally 
horizontal planing SurfaceS 16 connected by longitudinal 
|ly running, substantially wertical risers 18 which are car 
ried substantially parallel to the center line of the craft 
throughout their lengths.. in the embodiment shown here 
in, I provide two risers on each side of the keel and this 
results in a hull hawing three generally flat plaming Sur 
faces 16 on each side of the hull with the two inboard 
surfaces which meet at the keel forming a relatively nar 
row center V-sectioned portion as best seen in FIGS. 2-4. 
The number and vertical dimensions of the vertical risers 
may be varied and the amount of dead rise of each bottom 
plane 16 may be Varied, but it is an important feature 
of the present invention that each planing surface 16 
has less dead rise than the next inboard planing Surface 
and more dead rise than the next outboard planing Sur 
face. 
The risers 18 are of Substantially constant height 

throughout the midship portion of their lengthS So that 
the surfaces 16 are wertically spaced at constant distance 
throughout most of their lengths. However, as the panels 
16 approach the bow of the haull, they curve upwardly and 
are faired into the chine 19 which also curves upwardly 
but on a curve of a larger radius than the keel. The 
chine 19 makes one smooth curwing line from the stem 
while each of the panels i6 drop away from the chine 
on a somewhat steeper curve until the desired vertical 
step is achieved, after which all surfaces run aft in Sub 
stantially parallel manner. 
The effect of the design of my hull is that at slow, dis• 

placement speed, the water will part at the bow and flow 
along the bottom as in conventional craft. As speed is 
increased, the bow shape imparts substantial dynamic lift 
to the hull and this lift will be imparted to all surfaces 
that are not wertical. AS the speed increases further the 
inboard planing Surfaces begin to Support the weight of 
the boat without the full assistance of the outboard plan 
ing Surfaces and, at high speed the outboard planing Sur 
faces may rise out of contact with the Water. Thus at 
high Speeds the boat will be Supported only on the more 
inboard planing Surfaces, and this in effect, increases the 
length-to-width ratio of the hull and permits the hull to 
ride on the panels which have the greatest amount of dead 
rise. This gives a Softer ride and less drag because of 
less skin contact Surface. 
When the boat is being driven at high speeds in rough 

Or choppy Seas, and comes down in a trough or penetrates 
a Wave, the Outboard planes are again brought into con 
tact With the Water and thereby contribute to buoyancy 
and dynamic lift. The wertical stepping of the planing 
SurfaceS greatly easeS pounding effects on the hull because 
the Warious planeS contact the water successively, resulting 
in a Series of Small shockS rather than a single, severe and 
jolting Shock as would be the case in other hulls. The 
Smaller shockS are easily absorbed by the weight mass 
and the reSult is a relatively soft, cushioned ride. 
Due to the generally V-shape of the bottom, water 

flows laterally as well as rearwardly in relation to the 
boat. The lateral movement acts to release back pres 
Sure forces as the Water fiows off the edges of the steps, 
and this also reduces skin friction as the water skips the 
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vertical surfaces 18 and portions of the next adjacent plan 
ing surfaces 16. Because the planing Surfaces 16 have 
progressively less dead rise additional lift will be imparted 
to the hull, because of the greater degree of defiection of 
the Water at the outboard planing surfaces than at the 
inboard planing Surfaces. Thus this difference in dead 
rise obtains maximum lift from the water as it moves out 
board and loses its inertia. The mixing of air with water 
as it tumbles off the steps and defiects from the planes 
16 also assists in decreasing pounding shock effects and 
parasitic drag. 

This hull design provides a very dry boat to ride in, and 
the relatively deep, narrow center section of the hull 
greatly increases the performance of the boat by making 
it easy to maintain a straight course at all speeds; by per 
mitting only a Small amount of slippage in tight turns; 
and by offering high resistance to any broaching 
tendency. It will also be apparent that the hull design of 
my invention inherently provides a hull of high strength 
to-weight ratio because of the stiffener effects of the verti 
cal rise 18. 
With reference now more particularly to FIGS. 6, 7, 

the hull shown therein will be seen to include a pair of 
Similar side members, one of which is indicated by the 
reference character 209. The lower edges 22 of these side 
members define the chines of the hull which extend gen 
erally horizontally forward from the transom 24 to the 
bOW. The inboard panels 26 are of substantially uniform 
Width from the tranSom to the points (as at 28) where 
they interSect the chines and are tapered from these for 
Ward to join their respective chines, as shown. The inner 
edgeS 30 : of these inboard panels are joined at the keel 
and each angles upwardly from the keel outwardly by a 
predetermined amount. It will be seen from Table I 
hereinbelow, the amount of angularity is of least amount 
at the tranSom and progressively increases from there 
forward to the chine. It is to be understood, however, 
that these inboard panels may have the same or substan 
tially the Same angularity throughout their lengths so long 
as their angularity does not decrease going forward of the 
hull. In most instances, however, particularly when the 
power plant or plants are mounted aft or at the transom, 
the inboard panels will be relatively fiat adjacent the 
tranSom and will increase substantially in angularity to 
Ward their points of interSection , with the chine. 
The vertical riser panels 32 are joined along the outer 

edgeS 34 of the inboard panels 26 and thus extend sub 
Stantially parallel to the hull center line or keel. The 
center panels 36 are joined along their inner edges 38 to 
the riser panels 32 in stepped relation above the respective 
Outer edges 34 of the inboard panels 26. The center 
panels, like the inboard panels, are of substantially uni 
form width from the tranSom forward to the points 4{} 
at which they interSect the chines and taper forwardly 
thereof. Also, like the inboard panels, the center panels 
may have the Same or Substantially the same angularity 
throughout their lengths, provided that the inboard panels 
are Similarly fashioned. In any, event, the center panels 
are of leSS angularity, at any station, than are the inboard 
panels, and any change in angularity of the center panels 
along their lengths will be Similar to the corresponding 
change in angularity of the inboard panels. This latter 
effect is illustrated in Table I, 
The vertical riser panels 42 extend along the outer edges 

44 of the center panels 36 parallel to the risers 32 and the 
inner edges 46 of the outboard panels 48 are joined to 
the riser panels 42 in stepped relation above the outer 
edges 44 of the center panels, as shown. The outer edges 
of the outboard panels are coincidental with the chines or 
lower edges 22 of the side members 20 and thus are of 
generally tapering shape from the transom forward. The 
angularities of the outboard panels are less than the 
angularities of the center panels and are, in general, of 
Very little angular variation along their lengths, even 
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4 
though substantial angular variation occurs in the inboard 
and center panels. This is illustrated in Table I. 

TABLE I 

Deadrise int degr¢¢? 0ff horizoratal 

Jimboard panel Center panel Outboard parmel 

ig. 47 89 l------------------------ 
ig. 34 27 14 
ig. 25 17 10 
ig. 22 15 10 

fig• 12- -------- 21 13 

It will be appreciated that three or more panels may be 
provided on each side of the keel, disposed in symmetrical 
relation with respect thereto. It will also be appreciated 
that wariation in deadrise may be accomplished by either 
Varying the angularity of the panels, . or by varying the 
widths, or by a combination of both. Also, the heights 
of the vertical risers may be Varied to achieve greater 
or lesser Stepping effect to accommodate for the aforesaid 
Variations in deadrise. In this respect, the vertical heightS 
of the risers may be as little as about 34 ° or may be as 
great as about 6''. In any event, it is to be understood 
further that the abowe combinations of wariables will be 
Such that the imboard panel as well as the center panel 
display an increase or a maintenance of fixed angularity 
from stern to bow to the exclusion of a decrease in angu 
|larity in this direction. Generally speaking, the same is 
true of the outboard panel but some circumstances may 
dictate that the outboard panels have forward portionS 
which are reversed as to angularity, that is, below the 
horizontal. 
While only one specific embodiment of the boat hull 

of the inveration has been shown and described in detail, 
it Will be understood that warious changes and modifica 
tions may be made therein without departing from the 
Spirit of the invention and the Scope of the appended 
claims. 

I claim: 
1. . A power boat hull comprising, in combination, 
a pair of opposite side members having lower edge 

|portions defining a chine extending generally hori 
Zontally from stern to bow, 

a pair of inboard panels joined along their inner edgeS 
to define the keel of the huil and extending from 
the stern to Said chine, said inboard panels being 

of Substantially uniform width from the stern to said 
chine and each being angled upwardly from the 
keel outwardly to provide a predetermined amount 
of deadrise, 

a wertical riser along the outer edge of each inboard 
panel, 

a plurality of panels outboard of each vertical riser 
commencing at Such wertical riser in stepped rela 
tion above the outer edge of said inboard panels, 
with Successive outboard panels being stepped up 
'wardly by interwening wertical risers, 

and said panels being of successively less angularity 
from the keel outwardly at all stations along the 
length of the hull. 

2. The hull as defined in claim 1 wherein there are 
three panels on each side of said keel. 

3. The hull as defined in claim 2 wherein the inboard 
panel on each side inCreases in angularity from the tran 
som forwardly. 

4. The hull as defined in claim 3 wherein the center 
panel On each side increases in angularity from the tran 
Som forwardly. 

5. The hull as defined : in claim 4 wherein the outer 
most panel On each side increases in angularity from 
the tranSom forwardly. 

6. A power boat hull having sides and a bottom, 
said bottom being formed of , a series. of vertically 

Stepped panels disposed Symmetrically on either side 
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of the hull center line, wertical risers joining the 
adjacent edges of said panels and extending Substan 
tially parallel to the hull center line, said panels 
being angled upwardly from the horizontal outward 
ty of the hull center line but with such angularities 
decreasing between. Successive panels in the outboard 
direction at all stations along the length of the hull, 
the angularities of each said panels increasing from 
the stern toward the bOw. 

7. The hull as defined in claim 6 wherein there are 
three panels on either side of said hull center line. 

8. The hull as defined in claim 7 wherein the inboard 
panel on each side increases in angularity from the tran 
Som forwardly. 

9. The hull as defined in claim 8 wherein the center 
panel on each side increases in angularity from the tran 
Som forwardly. 

10. The hull as defined in claim 9 wherein the outer 
most panel on each side increases in angularity from 
the transom forwardly. 

11. The hull as defined in claim 7 wherein the angu 
larities of said panels are as follows at equidistantly 
spaced stations on said hull from bow to stern thereof 
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commencing with station 1 Spaced rearwardly from the 
bow by an amount equal to the Spacing between StationS: 

Inb0gard C&nf&r Out;b0ard 
Parnél Pangl Panel 

Station l----------~~~~~~------------ 47° 8** l------------ 
Station 2-------------------------- 84° 27? 14° 
Station 3------------------------- 25° 17° 10° 
Station *-------------------------- 22° 15° 10° 
Station 5- -------------------------- 21? 18° 10° 
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