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[571 ABSTRACT

A disposable inner mould or form for the construction
of a boat hull, such mould comprising a hollow hull-
shaped form made of flexible non-stretch plastic sheet
material tailored in the shape of the inner surface of
the boat hull, and means for securing such form in an

" inverted position on a base member, means for inflat-

ing said form to adopt its predetermined non-stretch
tailored hull-shape as aforesaid, and contour control
means for supporting portions of the form to retain it
in its tailored hull-shape, and a method of building
decked or partly decked boat hulls using flexible
forms.

10 Claims, 6 Drawing Figures
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DISPOSABLE INNER MOULD FOR BOATS AND
METHOD OF MANUFACTURE

The invention relates to a disposable inner mould for
the construction of boats formed of glass reinforced
plastic resin material, and to a method of boat building.

BACKGROUND OF THE INVENTION

The construction of boats of fibreglass has usually in-
volved the building of an inner form or male mould.
The surface of this inner form was then highly polished,
and a female mould, i.e., an outer form was constructed
on the inner form. This outer form was usually con-
structed in two longitudinal halves, and when assem-
bled, the boat was then built by laying up successive
layers of glass material, the outermost layer of the arti-
cle being in fact in contact with the inside surface of the
mould. In this way, the boat was constructed with a per-
fectly smooth exterior surface, and with an interior sur-
face which was somewhat rough and unfinished. How-
ever, usually this interior roughness did not matter
since it would be concealed.

The construction of an inner form followed by the
construction of an outer mould is an extremely expen-
sive and time consuming operation and greatly in-
creases the construction costs of such articles.

New glass reinforced building techniques have been
developed in which the boat was built from the inside
out. In this form of construction all that is required is
to build the inner form, and then start laying up the
glass material from the inside of the boat hull. In this
way, it is unnecessary to provide a very high degree of
finish on the surface of the inner form, since the inner
surface of the hull would in any event be concealed.
The 'use of this technique resulted in the development
of new construction materials and techniques including
so-called “‘sandwich” material such as plastic foam
sheet, and balsa wood and the development of a suit-
able form of material or filler for forming a smooth ex-
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terior surface such as talc, or a specially developed .

filler material known as ‘“‘micro-balloons.” By the ‘use
of these techniques, it is possible to build a boat having
a glass reinforced inner shell, an intermediate layer of
sandwich material such as plastic foam or balsa wood
and an outer glass layer, the outer glass layer being fin-
ished with a layer of resin material and filler such as
talc or micro-balloons which could then be sanded
down very easily to a satisfactory finish.

However, even this form of construction, while being
a great improvement over the old form of construction,
still requires the production of an accurate inner form
which is usually built of wood.

As a result of the requirement for building the inner
form, it is usually found that these improved techniques
are not available to the average home boat builder. In
most cases, he cannot build the inner form himself, and
it is uneconomical for a manufacturer to build the inner
plug and supply it to the home builder. As a result, the
usual practice in the trade is to build the boat hulls in
a factory, and a hull will then either be finished in the
factory, or shipped to the new owner’s home where he
may finish it himself. In either case, the finishing costs
or the shipping costs are very considerable and greatly
increase the basic cost of the hull, and the factory labor
portion of the cost of the hull itself also adds substan-
tially to the end price. '
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It is therefore desirable that some means should be
provided whereby a home boat builder can actually
erect the inner plug or mould in his home and then
build the hull on it. In this way, the greatest degree of
economy is achieved, leading to increased sales of glass
and resin and sandwich core materials, and a wider in-
terest in boating, and the home building of boats, and
a more profitable utilization of the leisure time of the
individual home builder.

Portable moulds or forms for hollow articles or struc-
tures have been proposed in the past, usually based on
the principle of an inflated body of some kind. Such in-
flatable moulds have been relatively crude and clumsy,
however, and suitable only for building structures hav-
ing simple, regular geometric contours. Such prior sys-
tems have not been suitable for the construction of
boats, since boat hulls have complex convex and con-
cave compound curves, that must be built to close tol-
erances, in order to perform in accordance with the
specifications of the designer.

BRIEF DESCRIPTION OF THE INVENTION

The invention therefore seeks to provide a disposable
inner mould or form for the construction of a boat hull,
such mould comprising a hollow hull-shaped form
made of flexible non-stretch plastic sheet material tai-
lored in the shape of the inner surface of the boat hull,
and means for securing such form in an inverted posi-
tion on a base member, means for inflating said form
to adopt its predetermined non-stretch tailored hull-
shape as aforesaid, and contour control means for sup-
porting portions of the form to retain it in its tailored
hull-shape.

More particularly, it is an objective of the invention
to provide a disposable inner mould or form having the
foregoing advantages in which the contour control
means takes the form of inner bracing means mounted
within the inflated form, and supporting the same from
the interior.

It is a further and related objective of the invention
to provide a disposable inner mould or form of the type
described, in which the contour control means takes
the form of a base member, to which the form is at-
tached, the base member being deformed into a prede-
termined contour, to control the contours of the form.

More particularly, it is an objective of the invention
to provide a disposable inner mould or form having the
foregoing advantages, in which the contour control
means comprises both inner bracing means, as de-
scribed, and also comprises the contoured base mem-
ber as described, whereby to provide a flexible and dis-
posable form which, when inflated is secured in its pre-
determined designed contours, whereby to insure faith-
ful and accurate reproduction of the design contours of
the boat hull.

It is a related objective to provide a method of manu-
facturing boat hulls, employing inflatable,-disposable
moulds.

The foregoing and other objectives will become ap-
parent from the following description of a preferred
embodiment of the invention which is given here by
way of example only with reference to the following
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective illustration of a mould for a
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boat hull according to the invention, shown erected
and inflated on a base member, with a portion thereof
being cut away to reveal the interior; -

FIG. 2 is a section along the line II—1II of FIG. 1;

FIG. 3 is a section along the line III—II of FIG. 1;

FIG. 4 is a perspective illustration of a boat hull, with
a deck mould for forming a portion of the deck shown
mounted in position thereon;

FIG. § is a perspective illustration of a boat hull with

a further form attached thereto for making a further

portion of the deck, and,

FIG. 6 is a perspective illustration of a boat hull with
a further mould for making the cabin top.

DESCRIPTION OF A PREFERRED EMBODIMENT

Referring now to the illustrations it will be seen that
the invention comprises a flexible boat shaped form 10
formed of non-stretch plastic material.

The form 10 is perferably formed of a plurality of
panels 12, and panels 12 are cut and seamed together,
preferably by heat sealing or ultrasonic welding tech-
niques but alternatively may be sealed together by
stitching or some form of adhesive bonding. The cut-
ting and fastening of the panels 12 is carried out in ac-
cordance with a predetermined pattern whereby the
shape of the form 10 is tailor made to adopt the hull-
shape as shown in FIG. 10, conforming to the interior
dimensions and contours of the hull of the boat to be
built. The plastic material is of the non-stretch plastic
sheet type such as is used for other forms of inflatable
shelters such as are used as tempoarry buildings at con-
struction sites and the like, such material being avail-
able in a variety of different thicknesses depending
upon the size of structure to be built. '

The form 10 is provided with a peripheral lip or
flange 14, and the lip or flange 14 is itself fastened to
a base board or mounting board 16. Preferably, a paper
pattern will be supplied to the home builder showing
the outline of the deck plan of the boat, and the home-
builder will then mark or scribe the base board 16 with
this outline so as to insure that the flange 14 of the form
10 is fastened accurately in position. :

Preferably, the base board or mounting board 16 is
of a bendable ply wood material or alternatively may be
of some other form of bendable panel forming material
such as a plastic or hard board panel.

The base board 16 is mounted on a series of spaced
apart transverse cross members 18. The cross members
18 are themselves supported on longitudinal support
frames 20. The cross members 18 are arranged with
different heights, decreasing in height from the stern of
the boat to the bow. The base member 16 is fastened
to the cross member 18, and at the bow of the boat the
base member 16 is fastened directly to the longitudinal
frames 20 or to any other suitable cross member (not
shown). In this way, the base member 16 is formed into
a continuous curve, to provide the shear line of the
gunwhale of the boat. The form 10 is tailor made to fit
the curvature of the base member 16, so that by sup-
porting the base member 16 in this predetermined con-
tinous curve as shown, the form 10 is supported and re-
tained by the base member 16 in its predetermined tai-
lored hull like shape. :

Preferably, the home builder will be supplied with a
set of templates showing the exact height of each of the
cross members 18, and another set of templates or
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guides or patterns showing exactly how far apart they
are to be spaced in relation to the length of the support
frames 20.

The construction of the form 10 is such that the stern
end of the form 10 is open, that is to say there is no
plastic panel forming part of the form 10 which would
correspond to the stern or transom of the boat.

This portion of the form 10 is provided by a panel 22
of wood or the like material provided with a profile,
corresponding to the profile of a pattern or template
supplied to the home builder, which profile will con-
form exactly to the profile of the stern portion of -the
form 10.

The stern panel 22 is fastened in a predetermined lo-
cation on the base panel 16, and in form 10 is fastened
around the stern panel 22 in any suitable manner such
as by nails, (not shown), or staples, or mastic or the
like.

The side flange 14 of the form 10 is preferably fas-
tened to the base board 16 as shown in FIG. 2, by
means such as the fastening bolts 24 passing through
the wooden hold down strip 26, whereby to procure a
good air tight seal between the flange 14 and the base
board 16. .

In order to inflate the form 10, any suitable means
may be provided such as the fan 28, attached to the
opening 30 in the stern panel 22. The fan 28 should
preferably be provided with a motor of sufficient ca-
pacity that it can be run continuously for several days
if necessary and the fan 28 must be of sufficient size so
as to maintain the form 19 in a stable, relatively rigid
condition during the initial lay up of the first glass layer.

In order to further control the contours of the form
10, interior support means are provided.in the form of
the inner support ribs 32 mounted on support brackets
34 which are themselves fastened in pairs to transverse
spacer members 36. Each spacer member 36 and its
pair of support brackets 34 are mounted at spaced
apart stations along the length of the base board 16 in
accordance with a predetermined pattern provided to
the home builder.

In order to support the bow portion of the form 10,
and hold it secure in its predetermined tailored con-
tour, a further contour support member 38 is provided
which has a predetermined contour conforming to the
interior contour of the bow portion of the form 10, the
contour supporting member 38 being further supported
by means of the support bar 40 fastened to one of the
spacer members 36 as shown.

In practice, it is found that this degree of interior
support, many. boats of varying sizes may be con-
structed without difficulty. However, in some cases,
depending upon the particular contours of the hull-
shape of the boat for example or in the cases of larger
boats, it may be desirable to provide an extra further
interior support rib, such additional optional support
rib being shown in phantom form in FIG. 2 as rib 42.
Rib 42 will run along the interior of the median of the
form 10 from bow to stern, being supported at spaced
intervals on support members shown in phantom as
4.

It will, however, be understood that the additional rib
42 and support members 44 are optional, and are not
strictly speaking necessary in the majority of cases.

In operation, the home builder will receive inflatable
form 10, a fan 28, and a series of support brackets 34,
and may also receive a stern panel 22, He will also re-



3,832,745

5

ceive a complete set of the patterns or templates for
marking out the positions of the fastenings for the vari-
ous other members. ‘

He will then obtain a supply of lumber or other suit-
able material and with the use of the templates or pat-
tern he will then mark out the exact position for the fas-
tening of the various members on the base board 16,
and will also prepare the appropriate cross members 18
of the appropriate size and mark out their exact posi-
tion on the support frames 20. He will then fasten the
various members together, and fasten the ribs 32 in po-
sition on the support brackets 34. He will then fasten
the form 10 in position over the ribs 32, and secure the
flanges 14 of the form 10 along the predetermined
markings which he has already marked out on the base
board 16. '

He will then install the fan 28, fasten the form 10 to
the curved portion of the stern panel 22, and operate
the fan to inflate the form 10.

The form 10 immediately inflates and adopts its pre-
determined tailored hull-shape, and will remain in that
shape so long as the fam 28 is running. Obviously, there
will be some degree of leakage of air, but so long as the
fan 28 remains running this will create no problem and
the form 10 will be for the purpose of boat building at
least substantially rigid or at least sufficiently rigid to
lay up the first glass layer. Once this inner layer has set
of course it will usually have sufficient inherent rigidity
that the form 10 is no longer necessary, and the fan 28
can be switched off. However, for safety sake it will
usually be preferable to continue operation of the fan
28 during the layup of the sandwich layer of plastic
foam or other material. For this purpose, the use of the
plastic foam sandwich material for this type of con-
struction is considered preferable to other materials.
Other sandwich materials such as balsa wood and the
like may be suitable if sufficiently flexible. Some mate-
rials are too stiff and have to be held in position by
some special form of securing means, and this of course
creates difficulties with the form 10 which is a hollow
inflatable structure. On the other hand, when using the
specialized foam plastic sandwich materials, these ma-
terials can be rendered sufficiently flexible that they
may simply be placed in position over the inner glass
layer, and bonded to the inner glass layer by additional
resin material. The outer glass layer is then laid up on
the sandwich material, and when it is set it can then be
finished with a layer of resin and filler.

When completed, the boat hull can then simply be
lifted off the form 10, and the form 10 can then, if it is
no longer required, simply be thrown away, or in some
cases, if it has not become damaged in the removal of
the hull, it can be reused.

Completion of the hull will, of course, involve inser-
tion of a suitable shaped panel in the transom of the
hull, and any other finishing work which will normally
be required in the boat building process.

It will thus be seen that by the practice of the inven-
tion an economical simple form of the inner boat
mould is provided, which may be packaged and sold for
example through the mails or in department stores or
in any other location, and which may be used by even
a relatively unskilled home boat builder with a mini-
mum of difficulty to produce a boat hull having a high
standard of accuracy and finish with a minimum of spe-
cialized tools or knowledge.
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At the same time, great flexibility of design is
achieved since the shaping of the form 10 is controlled
entirely by the tailoring of the panels 12, and the layout
and bending of the base board 186, stressing and estab-
lishing the contours for the mould, and also by the inte-
rior supporting ribs 32. Thus it is possible to experi-
ment with a wide variety of different designs with a
minimum of mould cost.

In accordance with further embodiments of the in-
vention, it is possible to build the deck and cabin top
of a boat in various stages, these stages being shown
successively in FIGS. 4, 5, and 6. ‘

As shown in FIG. 4, a boat hull is shown as 50, and
the forward deck portion of the deck may be con-
structed by means of the inflatable form 52 attached
around the forward and midship portion of the hull 50
by the attachment flange 54 and any suitable fastening
means such as nails, staples or the like.

In order to close off inner portion of the hull 50, a
wooden bulk head 56 is fitted within the hull 50, and
aft portion of the deck form 52 is attached thereto by
means of the attachment flange 57. A suitable hole or
opening (not shown) is cut in the bulk head 56, and the
fan 28 is mounted in connection therewith so as to blow
air into the closed forward portion of the hull 50. In this
way, the form 52 is inflated into the desired shape, and
glass reinforced resin may then be laid up as before, to-
gether with sandwich materials. Since it will be desir-

-able to form the forward deck portion of the hull 50

with a cabin top, the form 52 is provided with a suitable
marking or indicator 58, and the deck of the hull 50
will be glassed only up to the limits of the marking 58.
Once completed, the glassed portion of the deck shown
in FIG. 5 as 60 will then be lifted off the form 52, and
the form 52 can then simply be stripped off and dis-
posed of. The forward deck portion 60 is then placed
back in position in contact with the hull 50, and by
means of any suitable jointing means, such as, for ex-
ample, glass reinforced resin material, the deck and
hull are attached to one another.

In order to complete the rearward portion of the
deck, or a suitable combing around the cockpit portion
of the boat, the bulkhead 56 will remain in position and
the fan 28 is simply removed from the rearward side of
the bulk head 56 and attached to the forward side. A
further form 62 is then fastened in postion by means of
attachment flanges 64, and the same procedure is car-
ried out once more. Again, since it is not desirable to
fill in the entire cockpit area, a suitable marking 66 is
provided on the form 62 to indicate the limits to which
glassing should be carried out. When this has been
completed the glass portion, shown in FIG. 6 as 68 is
then removed, the form 62 is stripped off and disposed
of, and the deck portion or combing 68 is then replaced
and attached in position as described before.

In order to complete the cabin top the fan 28 is once
again removed from the forward portion of the bulk
head 56 and attached to the rearward side. An addi-
tional bulk head portion 70 is then attached to the top
of bulk head 56, shaped to define the profile of the
cabin top. A further inflatable form 72 is then attached
around the edge of the forward deck portions 60, and
around the additional bulk head portion 70. The fan is
then operated once more, and the cabin top may then
be glassed in over the form 72. The fan 28 is then re-
moved, and a suitable doorway or companion way may
then be cut into the bulk head §6 and additional bulk
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head portion 70, and a portion of the cabin top (not
shown). It is then possible to obtain access to the inte-
rior of the hull once again, and the form 72 can then
be simply stripped off from the underneath of the cabin
top.

Thus, it will be seen that by the practice of the inven-
tion it is possible to build both a boat hull, and deck,
and cabin top, in successive stages, using inflatable
moulds, by means of sealing off various different por-
tions of the hull and inflatable mould at different stages
in the construction.

Clearly, if desired for construction of larger boats, for
example, a greater number of stages could be intro-
duced in order to provide for a greater variety of deck
and cockpit formations, and to provide, for example, a
center cockpit layout with forward and aft cabins, for
example, and .any other variations in the construction
that might be desirable.

While in connection with the embodiment of FIGS.
1, 2, and 3, the inflatable form 10 is shown as fastened
to a rectangular base board 186, according to a prede-
termined marked outline on the base board 16, it will
of course be appreciated that for some forms of con-
struction this system can be slightly modified. This type
of construction will tend to produce a flange or rib ex-
tending outwardly from the boat hull around the shear
line or gunwale. In some forms of boat or boat huil this
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may be undesirable. Accordingly, in order to avoid this

the base board 16 can itself be cut in the shape of the
plan outline of the hull, and the form 10 can simply be
attached around the edge of such base board 16 which
is then bent over the cross members 18 in the manner
shown and described. In this way, the upper edge of the
boat will not be defined by an outwardly directed
flange and this may be an advantage in certain forms of
hull.

It is believed that such a modification is self evident
from the illustrations and this description and further
illustration is not required.

The foregoing is a description of a preferred embodi-
ment of the invention which is given here by way of ex-
ample only. The invention is not to be taken as limited
to any of the specific features as described but compre-
hends all such variations thereof as come within the
scope of the appended claims.

What I claim is:

1. A disposable inner mould for the construction of
a boat hull, said mould comprising;

a hollow, hull shaped form made of ﬂexnble non-
stretch plastic sheet material tailored into the
shape of the inner surface of the boat hull and de-
fining an open end corresponding to a stern portion
of said hull;

means for securing said sealing said sheet materlal of
said form in an inverted position on an air tight
base member leaving said open end of said form
free of attachment to said base member;

arigid panel member formed in the shape of the stern
portion of said hull and having a profile corre-
sponding to said open end of said form, for mount-
ing on said base member;

means for securing and sealing said open end of said
form around said profile of said panel member,
thereby providing an air-tight enclosure within said
form and said panel member and said base mem-
ber;
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means for inflating said form to adopt its predeter-
mined non-stretch tailored hull shape as aforesaid,
and,

contour control means for supporting portions of the

form whereby to retain it in its tailored predeter-
mined non-stretch hull shape.

2. A disposable mould as claimed in claim 1 wherein
said contour control means comprises at least two inner
bracing members mounted within said form spaced at
a predetermined elevation above said base member,
and adapted to contact the interior of said form for sup-
porting the same and controlling the contours there-
from.

3. A disposable mould as claimed in claim 1 wherein
said base member provides said contour control means,
said base member being curved into a predetermined
shape, whereby to stress said form and control the con-
tours thereof and support it in its predetermined hull
shape. ‘

4. A disposable mould as claimed in claim 3 includes
means supporting said base member at spaced intervals
along the length of said form, said support means hav-
ing varying dimensions whereby to maintain said base
member in its curved formation.

5. A disposable mould as claimed in claim 1 including
opening means formed in said panel member, and fan
means in communication with said opening means for
inflating said form as aforesaid.

6. A disposable mould as claimed in claim 1 wherein
said base member is curved into a predetermined con-
tour, said form being fastened to said base member,
and substantially pneumatically sealed thereagainst,
said rigid panel member being located at one end of
said base member and mounted in an upstanding man-
ner, and. having a profile shaped to conform to the
transverse section of said form at the stern end thereof,
said form being fastened around said profile portion of
said panel member and substantially pneumatically
sealed thereto;

inner bracer members mounted on said base member

within said form, and located to contact the inte-
rior of said form when the same is inflated whereby
to locate portions of said form, and maintain them
in their predetermined tailored hull shape when in-
flated;

opening means in said panel member, and fan means

connected to said opening means for inflating said
form as aforesaid.

7. A method of manufacturing a boat hull having at
least a partial deck in successive stages, said method
comprising;

forming a hull, said hull havmg an undecked open top

defining a free edge extending therearound;
fastening an air tight bulkhead in said boat hull at an
intermediate point along its length said bulkhead
defining a free edge extending from said hull;
fastening a flexible non-stretch form from the free
edge of a portion of said boat hull to said bulkhead,
and fastening the same around the free edge of said
bulkhead, and substantially pneumatically sealing
the same thereby forming an air tight enclosure be-
tween the hull portion, the bulkhead and the form;

inflating the interior of said boat hull enclosed by said
bulkhead and said flexible form, whereby to inflate
said form and cause it to adopt a predetermined
non-stretch shape;
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forming an upper portion of said boat over at least a

portion of said flexible form, and,

subsequently removing said flexible form.

8. A method as claimed in claim 7 including the step
of fastening a further flexible form between the stern of
said hull and said bulkhead, inflating the same, and
forming at least a portion of the upper portion of said
boat over said form, and removing said form.

9. A method as claimed in claim 7 including the fur-
ther step of fastening an additional bulkhead member
to said bulkhead, and fastening a further flexible form
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to said further bulkhead member, and to said newly
formed top portion of said hull, inflating said further
form, forming a further top portion of said boat on said
further form, and removing said further form.

10. A method as claimed in claim 7 including the
steps of removing said newly formed upper portion
from said flexible form, removing said form, and re-
placing said newly formed upper portion in position on

said hull and fastening the same thereon.
* * * * *



