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NONSINKABLEjBOAT CONSTRUCTION:

Application filed November 16, 1925 Serial No. 68;458.

This invention relates to non-sinkable
Doats and .in particular to a boat construc-
tion- embodying - a plurality of chambered
keels which will -offer less resistance to the
passage of the boat through the water than
has heretofore been accomplished in boat
construction. s ,

A particular object of the invention is.to
provide a-boat with a plurality of chambered
keels, which, in the event of accident, such as
a collision, oniy those chambers of the dif-
ferent keels which are damaged will be ren-
dered useless, the chambers being so ar-
ranged that any accident thereto would not
impair the buoyancy. of the boat.

A farther object of the invention is to so
arrange the keels that they are separated so
that:any accident which results-in the break-
age of any particular part-of one of the keels
will not result in damage to the other; the
keels being separated and so arranged that
they will prevent sinking of the boat.

A further object of the invention is to ar-
range a plurality of compartments between
the keels which will not interfere with the
progress of the boat. but: rather will be so
arranged ‘as to offer very little resistance to
the passage of the boat through the water.

In order to provide a boat having air-
ight chambers which go to make up a plu-
“rality of keels, having compartments or bulk-
heads therebetween, which are - themselves
water-tight, it is necessary to embody in a
boat of this character, a peculiar-under struc-
ture, the exact form of the structure being
such that the:lower part of the boat is sub-
stantially water-tight in each and every com-
partment and yet so arranging the com-
partments that they do not offer an obstruc-
tion to the passage of the boat through the
water, . :

A further particular object of the inven-
tion is to provide a keel for a boat which is
made up of a plurality of water-tight cham-
bers, placed end to end and secured together
to form what is ordinarily the backbone of
the whole structure, the keel chambers them-
selves, being so shaped that they will give
an added buoyancy to the boat. -

- Referring to the drawings, wherein I have
shown a preferred embodiment of my inven-
tion, _

Figure 1 is a top plan’ view of a small .

boat showing a possible seating arrangement
and motor arrangement. - ' .
Figure 2 is a bottom plan view of the

boat as seen in Figure-1, the position of the-

propellers and rudders being cléarly shown.

Figure 8 is an-enlarged top, plan view"

of the boat hull with the flooring. thereof

removed to show the interior construction. .

Figure 4 is a vertical section through the

boat showing the.position of the centerskeel,

the flooring and upper part of the vessel.

Figure 5 is a sectional view taken on the
line 5—5 of Figure 8 and shows the arrange-
ment of the compartment, fuel tank and up-
per structure of the boat. ’

55

60

65

Figure 6 is a fragmentary top. plan view

of the laminated bow keel piece, showing its
connection with the starboard, port and cen-
ter keel runners. 3

Figure 7 is a cross section.taken on the
line 7-—7 of Figure 5. showing the relative
position of .the keels and bulkheads and up-
per part. of the boat construction. -
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Figure 8-is a fragmentary section taken

on the line 8—8 of Figure 7 showing the
rear end construction of the vessel. ,
Figure 9.is'a vertical cross section, taken
through one of the keels showing the relative
position of the keel chamber, keel rib, hull
planking and keel rudder. . : Lo
Figure 10 is a fragmentary cross section,

taken on the line 10—10 of Figure 9.and.
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shows the. relative spacing of the keel cham-

ber.and position of the keel runner.and.:
Figure 11 is a view in perspective showing
th . construction. of the keel chamber and a
spacing member used therewith. T
Referring to the drawings in detail and in
particular to Figures 1 to 5 inclusive, the nu-

meral ‘5 indicates:the deck and 6 the pit of

a boat, having the usual flooring 7, seats 8
and propelling motors- 9, the forward : part
of the boat being provided with a keel tank
10, having at its forward end a curved chan-
nel piece-11, which rests-on the bow keel piece
12, which consists: of a series of laminated

wood pieces, arranged so that they may be
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bent as is usual in .the bow. construction of -

ships. . While I have illustrated and de-
seribed my construction as applied to small

passenger boats, it is to be understood that
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this construction hereinafter described, can
be applied to any boat, whether it be ocean
liners, freighters, or small pleasure boats.
In Figure 6 it will be noted that this
laminated bow keel piece is connected at

- 1ts rear end to the forward end of a timber-

“like, keel runner 13, the keel rumner being

suitably rabbeted into the rear end of said
bow keel piece and the forward end of two
other keel runners 14 and 15, it into said bew
piece and are bolted to the sides of the bow

piece as by the bolts 16. These keel runners’

" are provided with an upstandine flange 17
tol gl b

15

the lower portion of the keel runners being
formed to provide a chock 19 of substantially
triangular formation, having outwardly ex-
tending edge portions 19. The bottom por-

“tions 18 of said keel runners, for the pur-
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poses of protection, are covered with a steel
plate 20 and it will be particularly noted

- that the extended portions 19 thereof func-

tion to prevent the lifting of the veszel out
of the water in heavy seas. Upon these
three keel runners, namely, the port run-
ner 14, the starboard runner 15 and center
runner 13 are built air-tight keels, which
form the entire bottom construction of the
boat and which prevent its sinking, in the
event of an accident. The keels themselves,
are made up of a series of keel chambers 21,
formed of steel and having their bottoms
channeled as at 22 to fit over and rest upon
the upstanding flange 17 of the keel runner.

Into the outer ends of these keel chamber
sections 21 is fitted a flanged head 23, the
flanges thereof projecting out beyond the
sides of the keel chamber, as at 24 and being
provided with bolt holes 25 through which
may be passed, suitable bolts to bind the
chambers together, there *being positioned
between these flanges 24, the wooden, cham-
ber or keel spacers 26, these spacers also
acting as cushions to prevent buckling of the
chamber walls in collisions. It will be evi-
dent that the lower end of these spacers must
be cut so that they also fit over the flange 17
of the keel runner and will also act to com-
pletely seal each keel chamber. It is evident
that once the bolts are drawn up, the bolts
being numbered 27, that all of the keel
chambers will be fixed together and that each
individual chamber will be rendered air-

- tight. In order to fix the keel chambers or
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the keel, as a whole, in place in the vessel,
use is made of a plurality of ribs 28 which

-extend from alongside the flanged portion

17 of the keel runner up and around the keel
chamber 21. These ribs 28 are shown in

‘Figures 3 and 9 and are in turn; fastened to

the ribs 30 which form the side braces of the
hull construction and to which are fastened
the hull planking 81. On the opposite side,

-as shown in Figure 9, thece ribs 28 are se-

cured to the ribs 82. which, as shown in

1,616,404

Figure 7, form the foundation for the plank-
ing- 33, which forms the bottom of the boat
and incidently the compartments which are
spaced to begin at a point distant from the
rear ov stern of the vessel. The center keel
will, of course, be positioned between the
ribs 32, which form a part of the compart-
ments disposed between the central keel and
the port and starboard keels. ’
Use is also made in making up the com-
partments of a plurality of ribs 34. These
ribs 34 are held in place by the medium of
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longitudinal strips 85, which are in turn,. -

secured to the planking 33, which form the
upper wall of the compartment. To these
ribs 84 is cecured the planking 386, which
forms the bottom of the compartment.
Referring in particular to Tigure 5, it
can be seen that the forward compartment.
37 extends further down and is deeper than
the compartment 38, or the one to the rear.
The object of having the rear compartment
narrower than the forward bulkhead is so
that a volume of water will reach the pro-
peller 39, which is driven in the usual man-
ner from the motor 9, and also, when the
boat has attained a high speed, the driving
force of the propeller 39 will raise the for-
ward ‘end of the boat so that it will more
or less travel in that portion adjacent the
corners of the rear ends of the compartments,
thus, only & small portion of the bottem sur-
face of the compartments will be in actual
contact with the water and for this reason;
friction will be reduced and the operation

“of the boat through the water will not be

greatly hindered as is the case in the boats
employing the usual method of construction.

The ribs 28, which surround the keel cham-
bers at spaced intervals are connected to-
gether by the longitudinally = extending
stringers 40, these stringers also resting upon,
the flanged portion of the keel chambers,
and in turn, supporting the sleepers 41 to

which the floor is secured, the: floor being

indicated by the numeral 7.
It will be evident,.-upon inspection of Fig-
ure 5, that the rear end of the compartment

38 is closed by a suitable wall 42 and the

front ‘end thereof, is separated from the
bulkhead 37 through the medium of a wall
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43, it being understood that there are two .

compartments 38 and two compartments 37,
one ot each being disposed between the cen-
tral keel and the port and starboard keels
respectively. :

It will be noted upon reference to Figures
4 and 5 that the compartments and the keels
terminate at the rear wall 44 of the bow
shaped, water-tight keel tank 10 while the
keel runners extend thereunder to their en-

~120

gagement with the laminated bow keel piece, -

betfore referred to. “Adjacent the sides of this
keel piece, there is provided the suitable ribs
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45" to--which the bow: planking 46-is secured
i the-usual manner. o
In Figure-8, it will be noted that the rear
walls 47 of the rearmost: keel ‘chambers 48,
will be shaped to ceincide with the shape of
the stern of ‘the boat as-designed and, in-this
particular instance, I malke uce of a number
of ‘vertical ribs 49, which extend upwardly
and are fastened to -an upper stern beam
50, across the back of ‘the boat, these ribs 49
having attached thereto the stern planking,
which finishes the rear portion of ‘the boat.

In Figure 7; it will be noted that I have

provided, along-the sides of the boat, the
déck beams or rails 51, which are suitably se-
cured to the vertically disposed hull rib- 30,
and ‘which, in turn, supports the deck plank-
ing of the boat. This deck planking is in-
dicated as at 52. Particular attention is
drawn to the fact that the three keel runners
are rigidly held in position and it therefore
follows that the air keels are also secured in
position -and converge at the forward part
of the boat to form the prow thereof. These
keels, forming, for the great part the buoy-
ant-agency of the boat and being separated,
as they are, as has beenbefore described,
each constitute a plurality of air tight cham-
bers, which may be damaged -to a consid-
erable extent without impairing the buey-
ancy of the boat. '

Of:course it-is- under-stood that in ocean
liner construction, these compartments and
keel chambers will be provided with suitable
manholes so that they can be painted in-
teriorly to prevent corrosion. In order that
the body of the vessel may be suitably rein-
forced, I provide the steel transverse plate
members 53 which conform to the interior
shape of the vessel and are suitably secured
to the ribs and superstructure of the vessel.
I have provided two of these steel reinfore-
ing plates, but any number may be em-
ployed, depending upon the length and
beam  of the boat. '

Tt will be evident therefore, that through
the medium of my improved construction, I

have provided a seagoing vessel which is.

practically non-sinkable in view of the fact
that the keel itself or those parts which keep
the boat in npright position are made of a

" geries of water-tight chambers, these cham-

(51
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bers being of sufficient length to insure of
a plurality being embodied in one single
keel. so that should the boat meet with an
accident, a minimum number of chambers
will - only be destroved or broken into to
admit the water. It is evident that the
oreater majority of these chambers would
have to be filled with water before the boat
would sink below its normal water line due
to the fact that the great buoyant effect of
the other non-injured compartments will
prevent the boat from sinking, even though
it has taken on a great quantity of water in

2

many injured keel chambers. In the event
of 2 leal, the water can only enter-the leak-
ing compartment and there will be no leaks,

with the exception of those caused by acci- -

dents or corrosion and the air-tight lkeels be-
ing -constructed of steel, will withstand the
action of the water for an indefinite period.

While I have illustrated and described my

invention in a particalar manner, I am -

aware of the fact that various altérations in 7

the constiuction thereof may  be incorpo-
rated and it is understood thercfore that I
vezerve the right to change the form of the
details of construction or otherwise alter the

arrangement of the parts without departing-

from the spirit of the invention or the scope.
of the claims submitted. ' :

Having thus-described my invention, what
I claim is:— - o

1. A boat comprising a plurality of keels,

said keels consisting. of spaced water-tight

chambers, and keel runners common to said
chambers for supporting the same in align-
ment. o T

keels,
a plurality of water-tight keel. chambers,
leel srunners -on which’ said "chambers are

2. A boat comprising a plurality of spaced :
is.- each of said keels being-made-up of -

89

mounted, and a bow chamber at which said -

keel chambers terninate, said chamber being
shaped to conform to the shape of the boat

bow.
9

[N

A boat comprising a keel runner, a plu-

rality of chambers mounted on said runmer,

spaces between said chambers, means for ren-
dering caid chambers water-tight, and means
for securing said chambers to said keel run-
ner. ' )

4, A boat comprising a plurality of keels,
water-tight compartments connecting said
keels, one of said compartments being deeper
than the other compartment, and means as-
sociated with said compartments for retain-
ing said keels in position.

5. A boat comprising a plurality of tanks
forming a water-tight keel, a runner form-
ing a bottom closure for saild keel tanks,
and means on said keel for resisting an up-
ward movement of the boat out of the water.
6. A boat comprising a plurality of air-
tight keels, a keel runner in each of said
keels, compartments separating said keels,
vibs extending about said keels and about
said compartments, a central keel bow piece

~to which said leels are secured, and a keel

tanlk supported on said keel bow piece. .

7. A boat comprising a plurality of keels,
éanch of which is composed of a number of
water-tight chambers, spacers between said
chambers adapted to act as cushions, end
plates for said chambers, between which the
spacers are positioned and means in said
end plates and said spacers for securing the
chambers together.

8. A boat comprising a plurality of air-
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tight keels, front and rear compartments be-
tween the keels, and the front compartment
being. of greater depth than said rear com-
par tment.

9. A Dboat comprising a keel runner, a
plurality of chambers mounted on said run-
ner, spacers between saild chambers, means
for rendering sald chambers water-tight,
means for securing said chambers to said keel
vunner, said chambers constituting water-
tight neels and said keels (,011\7610111.2 at the

bon of the boat.

A boat comprising a keel runner, plu-
1'ahty of chambers of substantially pear

shaped formation in cross section mounted -

on said runner, spacing members for the
ends of sa id chambers and means for join-
ing-all of said chambers to each other and
to said keel runner whereby a water-tight
keel is provided for substantially the 1en0th
ot the: boz

" 11. A boat comprising a longitudinally
extending keel, having a vertically disposed
rib portlon, chambers mounted on said ver-
tically disposed portion, having an inwardly
disposed flange adapted to form a groove
into which the vertical portion of the keel
runner is adapted to fit and said keel cham-

ber being- larger in -its upper portion than

in the lower portion,
12.- A boat comprising a keel runner, a
plurality of chambers mounted on said run-
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ner, spaced Walls joining said keel chambels
and forming water-tight
therebetween and means for securing sald
cha.nbels to said keel runner.

13. A boat comprising ‘a plurality of
keels; water-tight compartments connecting
said keels, keel runners disposed at the lower
portion of said keels and arranged to have
converging connections at the front of the
boat with & keel bow piece, and a bow tank
supported on said bow piece. ‘

14. A boat comprising a keel runner, a

plurality of chambers mounted on said run-

ner, spaces between said chambers, means
for’ rendering sald chambers water-tight,
means for sec
keel Tunner; and said keel runner having a
lower edge substanmally triangular in cross
section Whereby raising of the boat out bf
the water is resisted.

15. A boat comprising a plurality -of

compartments '

11n0 sald chambers to &ud‘
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spaced keel runners, tanks mounted on said

leel runnets and ]omed together end to end
longitudinally of the boat to constitute
water-tight keels, compartments between
said keels, a bow piece to which said keel
runners arve secured and a bow tank mount-
ed on said bow piece at Wlnch said” keel
chambers terminate.

In testimony whereof T affix my s1onatu1e.

GEORGE ARNOLD.
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