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This invention is concerned with boats, and is particu 
larly concerned with a novel design for the bottom of a 
boat which reduces the drag in the water at high speeds, 
to thereby increase the speed of the boat and provide 
geater stability of the boat at high speeds. 

In pleasure and speed boats it is generally agreed that 
at high speeds the width of the running bottom which 
contacts the water should be less and less in order to 
reduce the drag of the boat against the water, while at the 
same time maintaining the necessary lift to support the 
hull of the boat. On the other hand, at low speeds, the 
beam of the boat which contacts the Water should be 
greater in order to maintain the necessary lift to support 
the hull at low speeds. 
The present invention is intended to provide a design 

for the lower surface of the hull of a boat wherein the 
surface thereof contacting the water is progressively re 
duced as the speed of the boat increases, thereby reduc 
ing the drag in direct relationship to the increase in speed 
of the boat. 

This is accomplished by the provision of diagonal and 
transversely disposed steps in the rear portion of the bot 
tom of the hull. It has been found by experiment that 
this construction does not materially affect the overall 
stability of the boat, but permits considerable increase 
in speed and stability of the boat at higher speeds, due to 
the fact that the rear portion of the bottom of the hull 
contributes very little to the general lift and stability of 
the hull, but contributes a great deal to the increased 
drag resistance of the hull at high speeds. 

Therefore, by progressively reducing the drag of the 
bottom of the hull as the speed increases, the overall 
speed of the boat is increased, and at the same time greatly 
improves the stability and riding characteristics of the boat ' 
at higher speeds. 
Another feature of the present invention is the provi 

sion of a transverse step at the rear of the bottom of the 
hull, providing a recessed area at the rear of the bottom 
of the hull which spaces the bottom of the hull from the 
water sufficiently that at high speeds the suction caused 
by the propeller at the rear of the boat does not have a 
tendency to suck the rear of the boat under the surface 
of the water to increase the drag on the hull. 

Other and further objects of the invention will become 
apparent upon reading the detailed speci?cation herein 
after following, and by referring to the drawings an 
nexed hereto. 
A suitable embodiment of the invention is shown in the 

attached drawings wherein: 
FIGURE I is a side elevational view of a boat incorpo 

rating the novel hull bottom design; 
FIGURE II is a bottom plan view of the boat incorpo 

rating the novel design; 
FIGURE III is a diagrammatic view illustrating the 

surface depression formed in the water surface by pro 
peller as it progresses through the water; 
FiGURE IV is a transverse, cross-sectional view taken 

on the line IV—IV of FIGURE 1; 
FIGURE V is a transverse, cross-sectional view taken 

on a line V—V of FIGURE 1; 
FIGURE VI is a transverse, cross-sectional view taken 

on the line VI—VI of FIGURE 1; 
FIGURE VII is a transverse, cross-sectional view taken 

on the line VII—VII of FIGURE I; and 
FIGURE VIII is a fragmentary, cross-sectional view 
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showing the diagonal step in the bottom of the hull taken 
on the line VIII—VIII of FIGURE II. 
Numeral references are employed to designate the vari 

ous parts shown in the drawings, and like numerals in 
dicate like parts throughout the various ?gures of the 
drawings. 
The numeral 1 generally indicates the hull of the boat, 

and the numeral 2 indicates the bottom of the hull. 
The forward chine lines which separate the upper part 

of the hull from the lower part thereof are indicated by 
the numeral 3. The forward chine lines 3 curve arcu 
ately backwardly longitudinally of the hull and merge 
into the rear chine lines 4. 

Diagonally disposed steps 5 are formed in the bottom 
of the hull which are intersected by transverse step 7 
which intersects and terminates the keel 6 at a point 
spaced from the rear end of the boat. 
The diagonally disposed steps 5, provide triangular 

shaped depressed areas 9 at each side of the bottom of the 
hull. The lateral stepped edge 7 joins with diagonally 
disposed stepped edges 8 to form recessed area 10 at the 
rear of the boat which is bounded by the transverse wall 
7 and diagonally disposed walls 8. It will be observed 
that the bottom wall of the recess 10 is also diagonally 
disposed to provide a diagonal trailing edge 10a in the 
recessed areav 
The stepped walls 5 provide a progressively narrower 

bottom area 11, which terminates with the transverse step 
7. 
The numeral 12 indicates the approximate forward ex 

tent of the water contact with the bottom hull 2 of the 
boat, when the boat is moving at high speed. Preferably 
this line is spaced forwardly of the intersection of the di 
agonal steps 5 with longitudinal chines 3 for the purposes 
which will be hereinafter mentioned. 
As shown diagrammatically in FIGURE 111, a propeller 

13, driven by an outboard motor 14 attached to the rear 
of the boat, runs underneath the surface of the water as 
the boat is propelled forwardly therethrough. Normally 
the propeller has a tendency to draw water therethrough 
from the surface, forming a surface depression indicated 
at 16, forwardly of the propeller. Said surface depression 
has a tendency to provide a suction to suck the rear of the 
boat lower into the water, increasing the drag of the boat. 

This phenomena is compensated for in the present con 
struction wherein the depressed area 10 at the rear of 
the boat, spaces the diagonal trailing edge 10a above the 
surface depression 16, sufficiently that the bottom of the 
boat is not depressed into the water to provide a drag, 
thus overcoming this shortcoming. 
The operation and function of the boat incorporating 

the novel bottom hull design described herein, is as fol 
lows: 
When the boat is not in motion, the water line is indi 

cated by the numeral 17, it being noted that the bottom 
hull 2 is submerged in the water including the diagonal 
steps 5, the depressed areas 9, the transverse step 7, di 
agonal steps 8, and the depressed area 19. 
As the boat is accelerated forwardly, a displacement 

type of operation takes place, which raises the hull of the 
boat from the water from front to rear as the speed in 
creases. At about 15 to 18 miles per hour, the bottom of 
the hull enters the planing condition at which the front 
end begins to lift from the water. As the speed accelerates 
to about 22 miles per hour, the depressed area 10 begins 
to separate from the water, substantially reducing the drag 
of the boat, allowing the boat to rapidly accelerate to about 
28 miles per hour. At approximately such speed, the de 
pressed areas 9 begin to separate from the water, and they 
will be completely separated from the water at approxi 
mately 38 miles per hour. This also substantially re 
duces the drag, allowing further rapid acceleration of the 
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v"boat to around 50 miles per hour at about 100 horsepower. 
It'will be noted thatat this speed the wetted area of the 
bottom of the boat is that outlined by the diagonal line 
5, transverse line 7 and the diagonally disposed water lines 
12, and that this area converges rearwardly. 
The diagonally disposed lines 12‘are imaginary lines 

which'are intended to designate the beginning of solid 
'water ?ow underneath the hull at high speed. This line 
moves forward of the location shown on the drawing as 
speed decreases and when the speed is increased 'to ap 
proximately 55'miles per hour, then the lines 12 will move 
somewhat aft of the location shown on FIGURE I. How 
ever, it is desirable that the point Where the solid water 
lines 12 intersect the forward chines 3 should be approxi 
mately 12 to 18 inches ahead of the point where the 
stepped diagonal chinesS'intersect the forward chines 3. 
Such is desirable in order to prevent'spray from being 
thrown back behind the steps 5 so that the water will be 
sucked up into the recessed area 9. It is important that all 
spray be directed outwardly to clear the side of the hull 
before it reaches the recessed area 9. 
At high speed the solid water wetted surface is bounded 

by the stagnation lines 12 and is bordered at the rear by 
the diagonal stepped chine lines 5 and the transverse 
stepped line 7. The con?guration of the diagonal stepped 
chines 5 and the location of the transverse stepped wall 7 
may be calculated in order to maintain the center of pres 
sure location at high speed more or less in the same area 
to thereby maintain a balanced attitude of the hull, both 
at high and low speeds. 

In tests it has been found that a propeller running under 
neath water causes a depression ahead of its path by rea 
son of the acceleration of water approaching the propeller 
forwardly thereof. This acceleration causes a dip in the 
surface underneath the rear hull of the boat, which causes 
a suction at'the rear end of the boat, thereby tending to 
lower the stern in the water and raise the bow, increasing 
the drag. This condition becomes more and more pro 
nounced as speed increases. The transverse step 7 and di 
agonal steps 8 are so arranged and spaced from ‘the rear 
of the boat to provide a recessed area 10 directly over the 
depression formed by the propeller, as to remove the bot 
tom of the hull from the water surface ahead of the pro 
peller in order to avoid the suction on the rear of the hull, 
as hereinbefore described. This greatly increases the speed 
and stability of the boat at higher speed. 
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Another advantage of the design hereinbefore described 

is that upon making turns the boat is much more stable, 
because when the boat is turned, the recessed area 9 on 
the side toward the turn immediately contacts the water 
and contributes to the general stability of the hull as the 
turn is being negotiated. 
The upward sloping stern surface 10a also contributes 

to an easier low drag condition at low speeds, because the 
water is able to come up to the surface from underneath 
the boat much quicker than it normally would. Further 
more, the provision of such recessed surface with a sloping 
~Wall will also prevent the boat from’being subject’ to a 
falling wave condition, which causes a boat to yaw at 
lower speeds of around 18 to 20 miles per hour. 

It will thus be sen that I have provided means for 
progressively reducing the drag of the bottom of the hull 
of a boat as the speed thereof increases, thereby decreasing 
the drag and permitting ‘higher speeds at a given power 
application. I have also'provided means for stabilizing a 
boat at higher speeds to prevent yawing and porpoising. 
Having described my invention, I claim: 
1. In a boat‘ having a bottom hull de?ned by longi 

tudinally extending chine lines at each edge thereof; 
a pair of inwardly converging diagonally extending steps 
in the bottom hull one of each said steps beginning at 
one of the chine lines extending angularly inwardly along 
the bottom toward the rear of the boat; anda transversely 
extending step formed in the hull bottom spaced from the 
rear of the boat, terminating and joining the diagonally 
disposed steps, providing a recessed area at each side of 
the bottom hull adjacent the diagonal steps, and a recessed 
area rearwardly of the transverse step. 

2. The combination called for in claim 1 wherein the 
diagonally extending steps begin at a'point rearwardly of 
the center of the longitudinal length of the hull. 

3. The combination called for in claim 1 wherein the 
recessed area rearwardly of the transverse step has out 
wardly diverging diagonally disposed side walls beginning 
at the rear ends of the diagonally disposed steps and termi 
nating at the rear end of the recessed area rearwardly of 
the transverse step, and an upwardly sloping bottom 
Wall. 
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