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, PLANING BOAT
George G. Eddy, Manistee, Mich.
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6 Claims. (CL 114—68.5)

This invention relates to bosts, including pon-
toons, and particularly to boats of ‘the type hav-

ing a semi or grester plening action on the wa~

ter, the principal object being the provision of
8 & new and novel type. of planing surfaces for
boats of such types which include what are con-~
monly known as V bottom boats and hydroplanes.

An object of the invention is to provide & novel’

form of planing surface for & boat of the type
-3¢ described by the use of which the area of wetted
surface is considerably reduced, as compared to
conventional constructions, during movement of
the boat -over the water.
Ano'her object is the provision of & planing
16 surface or surfaces for a boat of the class de-
scribed by the use of which the entrance wave
is prevented from contacting with those surfaces
which -it is not actually reacting against to pro-
duce an upward thrust.

Another object is to provide a planing surface
construction for boats and the like so constructed
as to utilize whatever water effort is required,
and no more. i :

Another object is to provide a planing surface
25 for a boat which will so condition the water over

which the boat passes as to reduce the frictional
resistance to the movement of the boat over the
water. i
Another object is to provide a planing surface
30 for a boat by means of which air will be mingled
with the water over which the boat is passing
and thus provide an aerated layer of water for
supporting the boat. _ ‘
Anocther object is to provide a planing surface
35 for & boat in which the tendency to compress the
water against the planing surface or any part
contiguous thereto during this movement out-
wardly from the keel is largely eliminated.
Ancther object is the provision of a boat plan-
40 ing surface so constructed as to eliminate the
packing of solid water agalnst any part of the
bottom surface of the boat. i .
Another object is to provide a boat planing sur-
tace so constructed as to convey air to those re-
45 gions of the surface normally contacting with the

20

water, and such that the water in having a rela-

tive lateral flow with respect to such surface will
draw such air witk: it and will cause it to be inti-
mately mixzed therewith to provide an aerated

50 cushion of water for supporting the boat dur-
ing movement through the water. .

Another object is to provide & novel form of
planing surface for a hydroplane of the stepped
type and so constructed as to greatly eliminate

556 the disadvantages occurring in com_'entional con-

_displaced from the adjoining ones in an upward

_of the hull.

s.ructions due to the formation of a low pressure
ares immedietely back of such step or sfeps.

Another object is to provide g planing surface
for boais of the class described having spscial pro-
vision for reducing the area of water contact in 69
accordance with the weight and speed of the
boat without impeiring the ability of the boat to
make turns without undue danger of tipping over.

" Another cbject is the provision of a boat of the
class deseribed in which a series of longitudinally €56
extending outwardly and upwardly extending
stepped surfaces are provided in the bottom sur-
face thereof. ’ :

Another object is the provision of a boat of the
class described having & planing surface of the 70
above described type in which the longitudinally
extending steps on opposite sides of the keel ex-
tend in generally converging relationship toward
the stern end of the boat. ;

Another object is the provision of a boat of 76"
the class described having a planing surface com-
posed of a plurality of relatively narrow planing
surfaces extending longitudinally of the hull, each
of the latter planing surfaces being vertically
80
direction laterally from the keel, whereby to form
& jog or step between each of said latter sur-
faces, and which surfaces may be conveniently
provided. by suitably lapping the bottom planks
‘ 85

The above being among the objects of the pres-
ent invention the same consists in certain features -
of construction and combinations of parts to be
hereinafter described with reference to the ac-
companying drawings, and then claimed, having
the above and other objects in view.

. In the accompanying drawings which illustrate
suitable embodiments of the present invention
and in which like numerals refer to like parts

throughout the several different views: 95

Fig. 1 is a side elevational view of a semi-dis-
placement or semi-planing type of boat, common-
ly known as a V bottom boat, in which a suit-
able embodiment of the present invention is in-
corporated. '

Fig. 2 is a hottom view of the boat shown in
Fig. ‘1. ‘ . .

* Pig. 8 is a transverse sectional view of the boat
shown in Figs. 1 and 2, taken as on the line 3—3
of Fig. 2. : :

Fig. 4 is a transverse sectional view of the boat
shown in the previous figures taken as on the line
4—4 of Fig. 2.

" Fig. 5 is a side elevational view of a boat of 119
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the single step hydroplane type, embodying the
present invention.

Fig. 8 is & bottom view of the boat shown in
Fig, 5.

Fig. 7 is & transverse sectional view ot the boat
shown in the previous two figures taken on the
line 7—7 of Fig. 6.

Fig. 8 Is o transverse sectional view taken on
the line §—8 of Fig. 8.

Theoraticelly & boat bottom, consisting of one
or more flat or nearly fiat planing surfaces, when
propelled st speed on the water, would move over
the surface of the water rather than through it.
Due, however, to the fact that the water is not
& solid, and the boat has weight and, therefore,
g tendency to displace water in relation to iis
weight, true planing, that is, where the planing
surfece or surfaces pass directly on and over
the true surface of the water, never actually
ccecurs. The degree to which actual planing oc-
curs is dependent upon the relationship between
the weight and speed density of the water. In
the practical application of the plane theory, In-

© cluding variations from & flat planing surface in
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-where the keel first impinges on the water.

the thwertship sectional design, either in g Vv,
convex or other shape of boat bottom design, the
theory is always used in an attempt to relate the
displacement or weight factor to the degree of
lift created by the relation of the speed and the
water density factors.
It is also irue that in practically all construc-
tions an entrance wave is created at the p%lx;t
s
wave Is deflected by the force of forward move-
ment of the boat hull outwardly, upwardly and
rearwardly, as related to the direction of move-
ment of the hull. This wave, therefore, contacts
with the bottom of the planing surface or sur-
faces and in conventional constructions follows
the contour of the hull or planing surfaces clear
1o the outer edges of the same. The lift or plan-

“ing moment crested by this wave gdiffers con-

siderable from the planing moment created by
the displecement speed and water density fsc-
tors end the true theoretical surface of the water.
It is my theory thet this weve factor is of greater
import in the action of planing bost surfaces
on and in the water, becouse lis outward, up-
ward and rearward action not only lifts, which
is o pisning sid, but because its rearward move-
ment £ats up o reterding frictional resistance thet
reteards the speed of planing surfaces through and
over the waber.

1t is also true that ag the speed of & hydroplane
increases, legs end less planing surface is required
to maintain 2 glven weight of hydroplane &t or
near the maximium efflclent planing point. I
have taken adventage of this fact, In accordance
with the present invention, by so designing the
planing surfaces of the boat hull that as such
planing surfeces epproach the surface of the
water, a8 the spead of the boat incresses, the
ares of such planing surfaces In coatact with
the entrance wave (which wave ig diverted
throughout the bottom planing surfaces from the
point of entrance resrwardly therefrom) is re-

duced, thercby reducing the frictional drag on-

the boat hull which would otherwise be present
due to the greater area of wetted surface.
In other words, one theory of my invention is

to s¢ form the plsning surfaces as. to utilize-

whatever water efforis are required to mainiain
the boat hull at the proper planing location with
respect to the surface of the water, and no more,
and to eliminate as far as possible any contact
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of the hull with the water not divectly utilized
for lifting purposes. Specifically, the manner in
which I have accomplished this result is to form
each planing surface of a multiplicity of smaller
planing surfaces whose greatest lengths lie in a 80
forward and aft direction and the lowest of which
surfaces are located at the keel or centerline of
the boat and the highest of which surfaces are
located at the widest portion of the boat or at
the bilge proper. It is important that these sur-
faces be either substantially horizontal or else
incline upwardly away from the keel for a pur-
pose which will hHereinafter be described. Fur-
thermore, these surfaces are separated vertically
from each other so as {o form lateral steps or jogs &0
at their adjacent edges and which steps or jogs-
extend upwardly from the outer edge of each of
these smaller planing surfaces to the inner edge
of the next adjacent planing surface lsterally
outwardly therefrom as respects the keel of the %8
boat.

The gction of such & construction in the water
is considerably different than constructions here-
tofore proposed. Upon impinging at the keel
or centerline and being deflected outwardly, up- 100
wardly and rearwardly, the water, by its own
momentum, is freed from the planing surfsce
of the boat at the point or points where these
breaks, steps or jogs occur, which therefore re-
duces the frictional resistance of the boat plan- 106
ing over and through the water, by eliminating
contact of the entering wave with the planing
surfaces except at those points where it actuslly
produces & material lifiing force. With such con-
struction at certain speeds the deflected water 110
will leave the jog and flow outwardly and up-

85

‘wardly again contacting with the next laterelly

outward . plening surface and, leaving the next
break or jog and flow cutwardly and upwardly
contacting with the next outwardly located sur- 118
face, this action continuing theorsticelly wuntil
such time as the boat plane attsing sufdcient
speed and rises sumciently high toward the true
surface of the water, that the water iz diverted
with such force that it is only in centact with the 120
first and lowest bottom planing section, whick
point of operation is, therefore, the theoretical
meximun point of efficiency. Ordinarily, in the
actual operation of the present imvention, where
the central sections are of relatlvely marrow 128
width, the boat will seldom, If ever, ride wholly

on the central section, but will ride on two or
more when at speed. However, where the central
planing surfaces are of a width comprising & ma-
terial proportion of the width of the boat, this 180
theoretical condition may actually be reslized in
practice.

In the ordinary type of stepped hydroplane
construction as conventioneally practiced, the for-
weard motion of the boat plane creates o suction 185
back of the step or steps and the transom or stern.
This suction, In attempting to relieve itself draws
both air and water into the space behind such
step or steps or stern, creates a drag on the boat
and tends to draw the surface water up into con- 140
tact with the bottom of the boat, thereby creat- -
ing an undesired drag, to & much greater degree -
than would occur were this suction eliminated.
The present invention is of material adventage
in this respect as the longltudinal steps or jogs 145
above referred to, in combination with the rear-
ward end outward sction of the water relative
thereto as above explained, creates a series of
hollows between the boat bottom and the water,
including each step or jog, and running in a fore 15¢
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and aft direction.  These hollows form passages

" petween the boat bottom and the water through -

which air may readily flow from the forward por-

tion of the hull to the step or steps or to the
& transom, as the case may be, and I have found

that this largely eliminates the suction above re-

ferred to. 'The elimination of this suction drag
- is an important factor in the speed of the hull
‘and the actual effect thereof is similar to the
releasing of the brakes on an automobile.

In connection with the above.described pas-
sages' extending longitudinally of the boat be-
+ween the bottom and the water at each jog or

10

lateral step, another important result is ob-
tained in connection with the present invention.

15
In this respect it is well understood that when-a
conventional type of planing or semi-planing
boat reaches a .certain raised or lifted position
and planing angle with respect to the surface
of the water, while at speed, the amount of power
which must be expended in increasing the speed
of the boat beyond the speed at which such con-
dition is first obtained, is considerably out of
proportion, in a detrimental sense, to the power
necessary to bring the boat up to such speed.
‘The reason seems to be that the speed density
of the water increases so rapidly after such point
(which may be referred to as the critical point
or speed) is reached, and that a corresponding
incresse in frictional resistance is built up be-
tween the boat bottom and the water.

I heve found that if it is possible to prevent
the speed density of the water from building up
as fast as it commonly dees in connection with
35 conventional boat bottom designs, the ratio of

~ incressed speed to increased power beyond the
critical point is raised considerably. I have also
found that this may be accomplished if the wa-
ter through snd over which the boat is planing,
conteins & materiel amount of air in the form of
small bubbles, so that the boat is actuslly sup-
ported on & mass of acrated water, It is not es-
~ sential that more than a relatively thin layer or
blankes of such aerated water contact with the
wetted surinces of the boat bottom to obtain the
beneficial results of such condition,
. In thé comstruction of & boat bottom in ac-
cordance with the present invention as above de-
.soribed, such a layer of serated water is- pro-
duced for the hull to ride on. This layer is
produced for the following reasens: When the
hoat is up to speed, that is, effecting a planing
action on {he water, air is carried rearwardly
elong the bottom of the hull es previously de-
ceribed in the pockets formed at each lateral step
wetween the bottom .of the beat and the water.
Because of the displacement of the water by the
bont, the water, in its relative flow towards the
atern of the bost also flows outwardly, and.in
Aowing outwerdly picks up and cerries with it
part of the alr from each of the pockets referred
to. The water, in Aowing over each lateral step
or joz, hes s more-or-less turbulent action and
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in picking up afir from the pockets causes the-alr
to be intimotely mixed with the boundary layer

86
of water confocting with the hull, and conse-
quently forms o layer of aerated water for the
noat to ride on. In fact, such aorated layer of
water is plainly discernible by looking over the
edge of & boat built in accordance with the pres-
ent invention, when the boat is'at speed on the
water. ) i

The production of the above described layer of

T

: aerated water is enhanced, I have found, if the -

.75 longitudinal jogs or lateral steps in the plan-

- 1,085,622

_ 3
ing surfaces of the boat, taper inwardly towards
the keel of the boat in the direction of the bow
towards the stern, or in other words, the corre-
sponding jogs on opposite sides of the keel con-
verge towards the stern. This convergence of
the jogs or steps, however, has an additional
function in the action of the hull on the water
that will be more fully described. It may be
noted here, however, that the amount of air
which is picked up and mingled with the water
to produce the aerated layer above described,
does not seem to affect the .use of the- lateral
steps or jogs in carrying a sufficient amount of
air to the longitudinal step of a stepped type
of hydroplane, to eliminate any suction which
might otherwise be apparent back of such ion-
gitudinal step as previously discussed.

In connection with these lateral steps or lon-
gitudinal jogs in the planing surfaces of the
poat hull I have further found it very important
that corresponding steps or jogs on opposite sides
of the keel converge gradually towards each
other in the direction of the stern of the boat in
order to obtain satisfactory steering qualities in
the boat.

Where the longitudinal steps or jogs run lon-
gitudinelly of the boat in parallelism with the
keel, upon attempting to turn the boat I have
found that such resistant pressures are brought
to bear on the vertical surfaces of the steps or 105
breaks as to endsnger capsizing of the boat at
higher speed, as such steps or jogs then function
on that side of the boat on the outside of the
turn in more-or-less the manner of a center-
board, against which solid water tends to build 110
up, and act to resist such turning effort. How- )
ever, where such steps or Jogs converge inwardly
toward the keel from the bow to the gtern, the
water in passing over such steps or jogs always
fiows outwardly over the same zciative to the 116
keel end thereby eliminates any keel-like effect
as above described which might otherwise be
apparent, This inwardly end resrwardly con-
vergence of the steps or jogs accordingly elim-
inates any resistance to the turning of the boat
as well as enhances the formation of the aerated’
layer of water previously discuased.

Referring now to the drawings and particularly
to Figs. 1 to 4 inclusive, it will be noted that I
have shown in these figures & boat of the semi-
displacement or semi-planing type, devold of any
transverse steps, the particular type of beoat
shown being what is commonly Znown &s & v
bottom bogt. - Iin the usual construction of this
type of boat the bottom surfaces of the bow sec- 180
tion are usually arranged in v-formation and
generally flatten out as they approach the stern
gection which is usually approximately flat or at

100

120

126

least is & very fiat V. The boat shown in Figs. 1

to 4 Inclusive is of this general type in that its 138
jower surfeces in the bow. sections are arranged
in generally ¥ relation and the gtern sections are
approximetely flat elthough, as will hereinafter
be more specifically pointed out, the lower sur-
face of the stern sections in accordance with the 149

. present invention are never absolutely flat nor are

they ever of & concave formation. The boai
shown includes sides 10, deck 11, sfern or fransom
12 and & bottom indicated generally as at 13.
As indicated in Figs. 3 and 4 the boat is prefer- 145
ably provided with & keel 14 or equivalent struc- -
ture snd ribs or frame members 15 and 16 of a
suitable nature. .

Each side of the bottom 13 on cpposite sides

of the keel 14 is identical to the other side ex- 130
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cept reversed in position and both sides are sym-
metrically arranged with respect to the keel and
to a vertical plane passing through the keel lon-
gitudinally thereof. Each half of the bottom
surface 13 on opposite sides of the keel 14 is
formed of o plurality of smaller planing surfaces
18, 19, 20, 21 and 22, each of which is located
in elevated relation with respect to the previous
one in the order in which they extend from the
keel 14 to the bilge 25. Each of the surfaces 18

to 22 inclusive extends longitudinally of the bost:

over the full length of the corresponding incre-
ment of pottom width thereof and each of these
surfeces is separated from its adjacent surface
by an upward step or jog 26 of & length com-
mensurate with the corresponding surface.

In the drawings, in accordance with my pre-
ferred embodiment of the present invention, it
will be noted that the longitudinal steps or jogs
26 on opposite sides of the keel 14 tend tc con-
verge towards each other in the direction of the
stern 12,

It is to be noted that the surfaces 18 to 22 in-
clusive are spaced vertically from each other by
'a material amount and which amount may, in
actual practice, be equal to the thickness of the
bottom planks 28 to 32 inclusive which corre-
spond to such surfaces, and the utilization of
which thereby offers a simple and ready means
for effecting the desired result. It is also to be
noted that the plane of each of the surfaces 18
to 21 inclusive in the stern sections, if extended
outwardly froin the keel 14 would never inter-
sect the plane of the next adjacent surface out-
wardly of the keel therefrom within the latersl
confines of the hull. In other words, while the
surface of each individual planing surface may, in
some portions of the bottom, be substantislly
horizontal, and in other portions incline up-
wardly and outwardly away from the keel, they
never incline outwardly and downwardly rela-
tive to the keel. ,

From the operation of the above described boat
and referring particularly to Fig. 2, let it be as-
sumed that the bost at speed will first contact
with the water at the keel at a point such as A.
The contact of the boat with the water at this
point will cause what is commonly known gs &
bow wave to be produced and this. bow wave
will have & relative flow along lines such as B
and C rearwerdly, outwardly and upwardly with
respect to the bottom of the boat. In conven-
tional constructions this bow wave, which neces-
sarily spreads as it {ravels rearwardly, outwardly
and upwardly, will wet the bottom of the boat
for the full width of the wave end for the full
distance from the keel to the outer edge of the
bilge, even when such edge is well above the

_corresponding level of the surface of the water.
The reason this occurs in conventional construc-

tions is that the bottom of the boat is flat and
the adhesion of the water to the bottom of the
boat carries the water on up the bottom until
it is finally freed at the outer edge of the bilge.
Now in accordance with the present invention
when incorporated in a boat of the type shown

in Figs. 1 to 4 inclusive, when the boat attains its.

speed the bow section will tend to lift and to
have a planing action on the water. According-
ly, due to the fact that in this construction the
bottom of the boat at the outer edges of the
bilge is relatively higher than the bottom at the
keel, there will be certain portions of the bottom
where the outer edges of the bilge are above the
normal surface of the water over which the boat

1,085,628

is passing. Inm such a case there will be s reaction

between the bottom of the bost and the water
;};gh as is illustrated on the léft .hand side of

Referring to Fig. 3 it will be noted that due to
the outward movement of the water relative to
the bottom of the boat, and particularly when
the boat is at speed, the water in passing outward-
1y over the outer edge of the surface 18 will not
strike the surface 198 until it reaches g point there-
on materially spaced from the longitudinel step
26 separating these two surfaces, and consequent-
ly will form a pocket such as 40 between the wa-
ter on the one hand and the surface 19 snd the
step 26 separating it from the surface 18, on the
other hand. The size of the vocket 40 will, of
course, depend not only upon the verticel dimen-
sions of the step 26 but also the speed of the boat.

This wster having g relative outward flow with

respect to the bottom of the boat will then flow
outwardly over the surface 12 until it reaches the

step 26 separating the surface 19 from the surface

20, at which point the water will break away from
the surface 18 and will contact with the surface
20 at & point thereon spaced from the step 26 be-
tween the surfaces 19 and 20 thus forming an-
other pocket 40.

This action will continue as the water fSows

_outwardly relative to the keel until the water

reaches the outer edge of the bottom, as mey al-
ways occur in many cases at the stern of the hoat,
or, until the water reaches such point or ares of
the bottom which, at the perticular moment, is
located above the normal surfece of the water
upocn which the boat is riding. In Fig. 3 as g
matter of illustration of this last point, it is con-
sidered that the surfaces 21 and 22 are located
above the level of the surface of the surrcunding
water in which case the water, after it leaves the
surface 20, because of the fact that it is no longer
under the direct displacing effect of the bosat,
will flow directly outwardly without contacting
with the surfaces 21 and 22 and consequently will
not wet such surfaces or burden them: with its
drag. Consequently, in the condition assumed in
Fig. 3, the only wetted area of the bottom of the
boat in the section which this figure represents
will include only the surfaces 18, 19 and 20, and

&6

160

108

110

118

the wetted area of the bottom of the boat will -

consequently be materially reduced over the cor-
responding wetted area of hosts having bottoms
of conventional construction. )

It may be here noted that although, as previ-
ously mentioned, the water in flowing outwardly
over the bottom will usually contact with all of
the surfaces 18 to 22 in the extreme stern section,
and particularly so in & boat of the type shown
in the figures under discussion, it is entirely pos-
sible that in certain types of hydroplanes the
width of wetted area of the boat bottom may be
mafterially reduced, at least in theory, throughout
the entire length of the boat.

It will, of course, be understood that the bow
wave is not the only water contacting with the
bottom of the boat that has a relative flow out-
wardly away from the keel, but that all of the
water which contacts with the bo.tom of the
boat has such outward movement because of the
displacement characteristics of the hoat. Conse-
quently, the pocket 40 previously referred to
formed between adjacent surfaces of the boat
bottom and the various longitudiral steps 26
will continue to be formed throughout the entire
length of water contact area of the boat bottom.
The maintenance of such pockets 40 is materially

128
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150
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" The construction illustrated entirely overcomes

aided in the particular construction illustrated
due to the fact that the corresponding steps 26
on opposite sides of the keel 14 converge toward
each other in the direction of the stern 12, thus
exaggerating the effect of the outward flow of
the water over the same.

An important result of the construction - pro-

vided by the present invention is that the pockets -

40, which are open to the atmosphere at least in
the bow section, are constantly filled with air,
and the water in flowing outwardly relative to the

keel 14 picks up air from these pockets in the’

form of small bubbles which are intimately mixed
with a boundary layer of water which contacts
with the boat bottom. Due to the fact that this
boundary layer passes over successive steps 26 in
flowing outwardly away from the keel, larger and
larger amounts of air-are picked up by the water

" until & maximum amount of air is carried there-

20

86

&8

€0

‘by at the time it reaches the outer edges of the
. bilge of the boat. At the same time it will‘be ap-

parent that the boundary layer of water whch

‘flows, under the stern .12 of the boat will have a

certain amount of outward movement and will
alsc contain a material amount of -air mixed
therewith.

The result of this mixture of air with the
boundary layer of water is that the boat sub-
stentially rides upon an serated layer of water
which offers very little resistance to the passage
of the boat over it. It is my theory that this

presence of an acrated layer of water for the boat’

to ride on is one of the reasons that boats built
in accordance with the present invention are
capable of attalning & greater incresse in speed
with & corresponding incresse in eng.ne power
than boats built in accordance with conventional
constructions.

Referring now to the second reason for con-
verging the corresponding steps 28 on opposite
gides of the keel towards the stern, it is well known
that boats of the planing or semi-plmmg type
heve o tendency (o, and actually do si’'d when
making & turn, toward the outside of the turn.
If & bost iz provided with & bottem having lon-
gitudinel steps, for instance o8 in the construc-
tion shown, the boat in turning and at the same

time skidding, will tend to pile up solid water

adijacent the steps presented ocutwardly. thereto
during the turn. Conseguently, I these longi-
tudingl steps ere perallel to the keel the solid
water in building up sgainst such steps will offer
co much resistence to the skidding motion as o
endanger tipping over of the boat. I have found
however, that when these steps converge toward
the stern as dezeribed, the forweard component of
the movement of the boat is sufficiently great &s
to insure ot all times the water Sowing over the
gteps in o direction from the keel outwardly, and
concsguently this action cfectively prevents the

- formation of o solid wall of water against those

stops focing outwardly on the turn end this effec-
tively eliminates any denger of tipping over of
the boat durlng o turn except m extzeme and
unususl conditions.

Furthermore, In eonstructions where the ’l«mg'
tudinel steps are such as to permit the bullding up
of o body of solid water egainst the longitudinal
gteps. during & turn, I heve found that the steps
then oot to o greater or lesger extemt in the
manner of & centerboard, and thus resist any

" thus not only make the boats dangerous in &

{3

furn but extremely difficult to make a turn with,

\

B

these difficulties.
" Referring now to Figs. 5 to 8 mclusive of the

drawings, it will be noted that in these figures.

a full planing type of boat is illustrated of.the
single step type, that is a boat having a single
transverse step. The boat shown includes sides
50, stern 51, deck 52 and a hottom including two
major planing surfaces indicated generally as at
53 and 54 separated from each other by a trans-
verse step 55. Each of the bottom sections 53
and 54 closely follow the general construction of
the stern sections of the boat described in con-
nection with Figs. 1 to 4 inclusive. In other
words, the bow section 53 is formed of a series
of planks 56 to 59 inclusive symmetrically ar-
ranged on -opposite s'des of the keel 64 and ar-
ranged with their adjacent edges in overlapping

80

85

90

relation, each of the planks being positioned at a -

higher elevation with respect to the next adjacent
plank nearer the keel 64 so as to present a vertical
step 65 separating each adjacent substantially
horizontal planing surface 60 to 83 inclusive, and

extending in the general direction of the length

of a boat a distance commensurate with the cor-
responding planks. The various corresponding
planks 58 to 59 inclusive on opposite sides of the
corresponding longitudinal step 65 on opposite
sides of the keel 64, in extending rearwardly, con-
verge toward each other in the same manner for
the same purpose as the corresponding steps 28
converge in the d'rection of the stern of the boat
previously discussed in connection with Figa. 1
to 4 inclusive. -

Similarly the bottom section. 5¢ is made up of
a. plurality of planks 70 to 73 inclusive sym-
metrically arrenged on opposite sides of the keel
64 to present corresponding hor'zontal vertically
displaced planing surfaces 75 to 78 inclusive each
of which is vertically displaced upwardly with re-
spect to the next adjacent surface inwardly to-
weards the keel therefrom so as to present a ver-
tical jog or step 79 therebetween extending in

the general direction of the length of the boai

and corresponding of which on opposite sides
of the keel 84 converge towards each other In
the direction of the stern B1.

In general the bottom of this boat in passing

‘over the water effects the same result s in the

construction nreviously described in that the
water hos & relative flow resrwardly, upwerdly
and outwardly with respect to the keel, and be-
cause of the relative outward movement it breaks
at each step 65 or 79, as the case may be, to pro-
duce &'t pockets such as 80 (see Flg. 7) between
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each step and the plening surfsce next adjacent -

thereto outwardly from the lkeel. Likewlse the
water in flowing relatively outward with respect
to the keel over ench of the various longitudinal
ateps picks up eir therefrom which is mixed with
o boundsry layer of water to provide an aerated
blenket of water for the boat to ride on. Par-
ticularly in th's types of boat the outer planing
surfaces 62 and 78 for instence mey, at higher
apeads, be entirely clear of water when the boat s
running in & substantially stralght line.

In this type of bost as previcusly mentioned,

138
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the reaction of the bost on the water when at 2

speed tends to create & low pressure ares Immedi-
ately to the rear of the step 85, and this low pres-

b

gure area tends to draw the water up into contact -

" with the bottom rear section 54 at a point much
turning movement of the boat whatsoever, and

closer to the step 65 than would otherwise be the

case, the result of such tendency, when unchecked, -

being to increase the wetted area of the boat bot-
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tom and corresponidingly decrease its speed.

‘Where the bottom of the boat is constructed in ac-

cordance with the present invention the pockets

such as 80 formed between the bottom and the wa-

g ter along each longitudinal step or jog in the for-

ward section 53 of the boat bottom carries suifi-

cient air rearwardly along the boat bottom to the

area back of the transverse step 65 to largely

eliminate the low pressure area at this point, and

10 this action consequently eliminates the detrimen-

tal effects which such low pressure ares would
otherwise have. )

It will of course be obvious that in the con-

struction shown in Figs. 5 to 8 inclusive the same

15 beneficial results of converging the various lon-

gitudinal steps or jogs in the direction of the stern

result the same as in the construction first de-

scribed.

Although I have shown but two specific exam-

90 ples of the present invention in connection with

the drawings, it will be apperent that the teach-

ings herein will be sufficient to permit one skilled

in the art to adapt the inventive thought to like

devices of different types of construction, and

28 accordingly it is to be understood that formel

changes may be meade in the specific embodi-

ments of the invention described without depart--

ing from the spirit or substance of the broad in-
vention, the scope of which is commensurate with
3¢ the appenhded claims.

I claim:

1. A boat of the planing or semi-planing type
having substantially all of that portion of the
bottom thereof adapted for continuous water

g5 contact when at speed comprised of a multiplicity
of longitudinally extending transversely separate
planing surfaces extending continuously forward-
ly and upwardly towards the bow of said boat
from o vertically directed surface thereof, each
40 of said planing surfaces having & complementary
planing surface on the opposite side of the keel
of the boat, each of said planing surfaces being
substantially flat in transverse section and being
located at e greater elevation, with respect to said
46 keel, than the next adjacent planing surface on
that side thereof towards said keel by a distance
not greater than twenty-five percent of the width
of said surface, and substentially all of said plan-
ing surfaces extending rearwardly in generally
60 converging relationship with respect to said keel.

2. A boat of the planing or semi-planing type
having substantially all of that portion of the
bottom thereof adapted for continuous water
contact when at speed comprised of a plurality

56 of longitudinally extending distinct planing sur-
faces ‘positioned on each side of the keel of the
boat, said surfaces being vertically upwardly off-
set from each other from said keel toward the
sides of said boat and being separated from each

60 other by relatively sharp jogs, said jogs and said
surfaces terminating sharply at their rear end in
at least one upwardly extending surface of said
boat and said jogs on opposite sides of said keel
extending rearwardly of said boat in converging

65 relationship.

3. A boat of the planing or semi-planing type
having substantially the entire bottom surface
thereof comprised of a plurality of longitudinally
extending planing surfaces arranged in comple-

70 mentary relation on opposite sides of the keel of
said boat, each of said planing surfaces being
located at a greater elevation with respect tu said
keel than the next adjacent planing surface
toward said keel, each of said surfaces heing

substantially fiat in transverse section, each of
said planing surfaces terminating sharply at
that margin thereof more remote from said keel
in s surface approximately perpendicular thereto,
all of said planing surfaces terminating at their
rearward ends in at least one vertically directed
surface of said boat, and said perpendicular sur-
faces extending rearwardly of said boat in con-
verging relationship with respect to said keel.

4, A boat of the planing type having substan-
tially the entire bottom ares thereof adapted for
continuous water contact when at speed formed
of g plurality of longitudinally distinct planing
arees generally inclined upwardly toward the
bow of the boat, each of said ereas comprised of &
plurality of longitudinally extending planing sur-
faces arranged in complementary relation on op-
posite-sides of the keel of said boat, each of said

planing surfaces being located at & gregter ele-

vation with respect to said keel than the next ad-
jacent planing surface toward said keel, each of
said surfaces being substantially flat in trans-
verse section, the included engle between the
plane of the bottom surface of any such section
and s plane extending vertically upwardly from

and including said keel being 90° or less, all of

said planing surfaces termineting at their rear-
ward ends in at least one vertically directed sur-
face of said boat, and the laterally outer edges
of said planing surfaces extending rearwardly of
seid boat in generally converging relationship
with respect to the keel.

5. A boat of the planing type having substan-
tially all of that portion of the bottom ares there-
of adapted for continuous water contact when &t
speed formed of & plurslity of longitudinally dis-
{inct planing areas generally inclined upwardly
toward the bow of the boat, each of sald areas
comprised of & multiplicity of longitudinally ex-
tending transversely separate planing surfaces
extending continuously forwardly and upwardly
towards the bow of said boat from & vertically
directed surface thereof, each of said planing sur-
faces having a2 complementary planing surface on
the opposite side of the keel of the boat, each of
said planing surfaces being substentially flat in
transverse section and being located at a grester
elevation, with respect to said keel, than the next
adjacent planing surface on that side thereof
towards said keel by a distance not greater than
twenty-five per cent of the width of said surface,
and said planing surfaces being closer to the keel
of said boat at the stern end thereof than at &
section taken transversely of said boat forwardly
of said stern end. i

8. A boat of the planing type having substan-
tislly all of that portion of the bottom aresa there-
of adapted for continuous water contact when at
speed formed of a plurality of longitudinally dis-
tinct planing areas generally inclined upwardly
toward the bow of the boat, each of said areas

20

98

100

108

110

118

120

126

136

138

comprised of & plurality of longitudinally extend-

ing -distinct planing surfaces positioned on each
side of the keel of the boat, said surfaces being
vertically upwardly offset from each other from
said keel toward the sides of said boat and being
separated from each other by relatively sharp
jogs, sald jogs and said surfaces terminating
sharply at their rear ends in at least one upward-
ly extending surface of said boat and said jogs
on opposite sides of said keel extending rearward-
1y of said boat in converging relationship.

GEORGE G. EDDY.
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