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This invention relates to a ship construction particu 
larly adapted for small sailing boats, which embodies a 
collapsible or retractable structure by means of which 
a separate, weighted, generally horizontal, elongated keel 
member may be selectively spaced vertically below, or 
alternately immediately adjacent, the undersurface of a 
shallow hull of a vessel. It is recognized as highly de 
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sirable to have a heavy keel in order to steady or balance 
a boat against easy rocking transversely to its longitudinal 
axis. For the same reason a boat not carrying cargo, 
places ballast as deep in the hull as possible. In addition, 
it is desirable-in order to reduce a sailboat's tendency to 
make leeward when tacking-for the boat to possess a 
rigid, dependent, more-or-less streamlined structure which 
projects downward a considerable distance into the water, 
such as may be exemplified by an extensible centerboard 
on a light sailing craft. However, such a slot-mounted 
centerboard can be projected but a comparatively short 
span below a hull; even when of shallow depth, its mount 
ing and manipulation is not too convenient; and it does 
not, so to speak, carry a heavy weighted keel down with it. 
However the problem of handling a small boat which 

permanently carries a deep keel, becomes acute when it 
is desired to transport such a boat on an auto trailer; in 
addition, it cannot be withdrawn and easily replaced in 
very shallow water which lacks a channel of Sufficient 
initial depth to accommodate the vertical span of the 
keel. 
Now by the present invention there is provided, typi 

cally, a small sailing craft which can be easily loaded 
and unloaded to and from an auto trailer with about the 
same ease as though it had a flat bottom; and which sim 
ilarly can be launched and withdrawn from a shore line 
or shallow water of initial depth capable merely of float 
ing only a flat hull or raft. After the hull is afloat and 
moved into deeper water, the collapsed and locked keel 
and connecting structure can then be released from its 
retracted position and readily lowered to a rigid, extend 
ed position beneath the hull. In taking the boat out of 
the water, particularly to load it on a highway trailer, the 
procedure is reversed; that is, the extended keel is drawn 
up against the underface of the hull and there secured 
while the boat is still in the water, such procedure being 
readily effected from on deck. In addition, whenever 
it is desired to move the floating boat over a shallow reef 
or sandbar, the keel can be temporarily drawn up for 
such time, the separate keel and interconnecting structure 
being receivable in a botton-opening housing recess or 
cavity along the underface of the hull. 

Preferably the intervening extensible and retractable 
structure is encased in a foldable sheath or capsule (such 
as flexible, waterproof fabric) which sealingly connects 
the hull and keel and can be inflated (from the hull) 
with any suitable fluid so as to position it rigid in the 
water and (in conjunction with its inclosed, extensible 
connecting structure) resistant to transverse deformation 
by force of wind or current as it moves through the Water. 
Although particularly designed for sailing craft, the con 
struction can also be adapted to small power vessels. To 
increase the buoyancy of the vessel, the capsule can be 
inflated with air or cither gas (including carbon dioxide, 
helium, “Freon,” etc.), or alternately it can be filled with 
liquid (including sea water) which is maintained under 
pressure to ensure the rigidity of the capsule. The in 
flated capsule, first loosely positioned by the extensible 
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2. 
skeletal structure within, presents an external stream 
lined surface maintained taut by internal fluid pressure 
during operation, and foldable in generally horizontal 
creases along the vertically collapsed inner frame upon 
deflation. 

Other objects and advantages will become apparent as 
the description proceeds, having particular reference to 
the accompanying drawings illustrating a presently pre 
ferred form of my invention wherein 
FIGURE 1 is a perspective view from beneath, of a 

sailboat equipped with my extensible keel construction 
shown in collapsed or storage position; 
FiGURE 2 is a transverse vertical sectional view 

through the hull and dependent structure, particularly 
showing the connection of the deck winch and cable to 
the lowered keel; 
FIGURE 3 is a longitudinal vertical section, partly in 

elevation, through the structure of FIGURE 2; and 
F:GURE 4 is a horizontal sectional view taken through 

the collapsible positioning structure along the line 4-4 
of FGURE 3. 
The exemplified embodiment of the invention shows 

the extensible keel and collapsible understructure par 
ticularly adapted for employment with small, compara 
tively flat-bottom or shallow-hull sailing boats of a size 
which can be transported overland on an auto trailer, so as 
to be launched (and withdrawn) at will in any accessible 
lake or inlet. The special advantage for such use is that 
the collapsed understructure allows the hull to be han 
died readily on the trailer as well as to be floated and 
retrieved from a body of water which lacks appreciable 
shoreside depth or docking facilities. In comparison, the 
same size boat with a rigid, permanently immobile keel 
would require such special transport equipment as well 
as dock and launching facilities, as to make its utilization 
both inconvenient and expensive (if such facilities were 
available) or in most cases practically impossible (in the 
absence of such special facilities). However, as already 
noted, the present construction need not be limited to 
small sailing craft or boats intended to be hauled on 
highways. 
There is here depicted a small sailboat 8 having a shal 

low hull 16 of the class having a length on the order of 
about ten to sixteen or twenty feet, and a single mast 22 
carrying fore and aft sails 4, 16. For simplicity, the 
hull may be represented as having an approximately flat 
deck 18 and more-or-less parallel bottom walls 20 joined 
by downwardly converging or bowed sides 22, 24 which 
may be formed integral with the flat bottom or otherwise 
connected so as to inclose a watertight bulkhead 26 
which can be compartmented for safety reasons if de 
sired. A somewhat inwardly slanted, downwardly ex 
tending, lateral apron 23 forms the side peripheral wall 
for a botton-opening housing recess or cavity 30 adapted 
to receive therein (or as a bottom closure therefor) the 
dependent keel 32 and intermediate understructure when 
the latter is collapsed against the bottom of the boat be 
tween the hull 20 and keel 32. In such event, the hull 10 
when removed from the water can then be Supported upon 
the rim or blunt edge 34 of the housing, as when the lat 
ter is placed on a dolly or trailer (not shown) for moving, 
or upon a pair of sawhorses or analogous frame for 
Storage. 
The separate keel 32 is formed by an elongated, more 

or-less horizontally disposed slab or weighted member, 
centered in longitudinal alignment beneath the hull and 
permanently adjustably secured to the hull by a vertically 
telescoping unit 36. The latter is axially traversed by a 
cable 38 having its distal end 40 fastened to the keel and 
its upper end wound on the drum of a deck winch 42 
which may thus be operated by a hand crank 44 to elevate 
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the dependent keel 32 against the underface of the hull 
concurrent with retraction or vertical compacting of the 
extensible bracing structure. The latter, in addition to 
the telescoping unit 36, consists of vertically stacked 
pairs of medially outwardly bowed (FIG. 4) longitudinal 
rods 46 pivoted to each other in the manner of "lazy 
tongs' and having their respective upper and lower 48, 
56 (ultimate) terminals hingedly attached to the under 
face of the hull bottom 20 (within the housing recess 30) 
and to the keel 32 along horizontally transverse axes. 

Surrounding the composite bracing structure 35, 46, in 
close proximity to the pairs of pivoted cross rods 46 when 
the latter are fully extended, is an enveloping capsule or 
envelope 52 sealingly affixed respectively to the under 
face of the hull and to the keel, being tied or otherwise 
loosely fastened to the fore and aft ends of successive 
pairs of pivot rods 46 as by short cords 54 so as to facili 
tate folding of the sheet material in more-or-less horizon 
tal creases when the bracing structure is vertically col 
lapsed. 
A foot operated bellows 56 on deck serves to inflate 

and raise the fluid pressure within the thus-rigidified en 
velope 52 through the air line 58. When it is subsequently 
desired to collapse the bag, release of the inlet valve 60 
allows the air (or water) to flow out of the capsule under 
pressure from the rising keel. 
The central, vertically telescoping unit 36 consists of 

an uppermost, tubular section 62 anchored firmly between 
the deck 18 and bottom 20 walls of the hull 10. Axially 
centered within the larger tube 62, in sliding registration 
with each other, are successive tube segments 64, 65, 66 of 
decreased diameter which upon maximum extension 
(FIGS. 2-3) are sufficiently incompletely separated 
lengthwise as to remain laterally unbending. Upon re 
traction, distal peripheral footing flanges 67, 68, 69, 7i. 
are disposed in mutual registration as the keel 32 is drawn 
up by the cable 38 and winch 42 operation. The cable 
can then be fastened in wound position by the lock 76 and 
the raised keel latched to the edge of the underhousing 
28 by the catch 72. It will be observed that the interior 
of the envelope 52 is sealed to the atmosphere, with ac 
cess only by the supply line 58 from the pump 56. The 
interior of the telescoping unit 36, which carries the cable 
33, is open to the atmosphere. However in the absence 
of such telescoping unit 36, the cable 33 would traverse 
a flexible tube having its opposite ends sealed at 67, and 
2, thus forming a dependent conduit of conventional 

design beneath the bottom of the hull so as to maintain 
the closed nature of the inflated capsule 52. In practice, 
it is convenient to allow the encircling wall or inflation 
chamber 52 to fill itself by air when the keel 32 is first 
dropped, then to manually increase the pressure a mod 
erate amount by use of the pump 56, and then to con 
nect a cylinder of high pressure gas (such as compressed 
air, nitrogen or carbon dioxide) to the supply line 58 to 
further build up (and hold) the pressure therein to a de 
gree sufficiently in excess of that of the external Water 
to maintain the capsule 52 rigid. 

In addition, the envelope 52 may be reinforced by suc 
cessive, vertically separated, generally curved or oval 
frames 76 conforming to and serving to maintain the 
external shape of the capsule at different horizontal levels, 
the frames 76 corresponding generally to the number and 
end locations of the lazy tongs units 46, to which they 
may be attached by the cords 54. Such frames 76 also 
facilitate longitudinal (horizontal) folding of the fabric 
or plastic bag 52 upon retraction of the keel; alternately 
they may be enclosed in the fabric wall. 

It will be obvious to those skilled in the art that various 
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A. 
changes of construction and operation may be made with 
in the inventive concept without departing from the spirit 
and scope thereof and accordingly this disclosure is not 
to be restricted by the precise details shown in the draw 
ings or particularly described in the specification by way 
of example, but it is the intention to hereafter claim the 
invention broadly in its distinction from the prior art. 

claim: 
1. In combination with a floatable hull having a sep 

arate keel disposed therebeneath, and intermediate con 
necting means for vertically raising and lowering the keel 
toward and away from the hull when the latter is afloat: 
a flexible and longitudinally foldable, encircling wall 
mutually connecting the hull and keel, forming a closed 
chamber therebetween, and presenting an external stream 
lined surface (when the keel is lowered) to a body of 
water which floats the hull, said chamber having aperture 
and closure means adapted for selective reception, reten 
tion and expulsion of chamber-filling fluid, whereby the 
thus-inflated chamber may have its flexible wall disposed 
substantially rigid against the pressure of external Water 
which floats said hull. 

2. In combination with a floatable hull having a sep 
arate keel disposed therebeneath, and intermediate con 
necting and bracing means for positioning the keel al 
ternately adjacent and spaced beneath said hull when the 
latter is afloat: a flexible and longitudinally foldable, en 
circling waii disposed about said last means and mutually 
connecting the hull and keel, forming a closed chamber 
therebetween, and presenting an external stream-lined 
surface (when the keel is lowered) to a body of water 
which floats the hull, said chamber having aperture and 
closure means adapted for selective reception, retention 
and expulsion of chamber-filling fluid, whereby the thus 
inflated chamber may have its flexible wail disposed sub 
stantially rigid against the pressure of external water 
which floats said hull. 

3. The combination of the preceding claim 2 wherein 
said connecting and bracing means include a vertical se 
ries of longitudinally-directed members, hingedly con 
nected to adjacent members of the series with the ultimate 
members connected to the hull and keel respectively, the 
axes of said hinged connections being generally horizon 
tally transverse to the longitudinal axis of the hull and 
keel. 

4. The combination of the preceding claim 1 wherein 
the encircling wall of the chamber carries a vertically sep 
arated series of generally horizontally directed, curved 
frames conforming generally to the inflated configura 
tion of said chamber at their particular level, and serving 
as fold-axes for said wall upon retraction of the keel. 

5. The combination of the preceding claim 4 wherein 
the curved frames are connected to a vertical series of 
longitudinally directed bracing members, hingedly inter 
connected to adjacent members of the bracing series with 
the ultimate members connected to the hull and keel re 
spectively, the axes of said hinged connections being gen 
erally horizontally transverse to the longitudinal axis of 
the hull and keel. 
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