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2 Claims. 
1. 

The invention relates to boats of the type con 
structed of sheet material, such as plywood, thin 
metal or alloy sheet, plastic sheet or plastic in 
pregnated fabric or other material, which is 
arched or curved to form the skin or shell of the 
craft, at the same time providing some at least 
of the necessary rigidity to resist deformation. 
More particularly, but not restrictively, the in 
vention relates to boats of this type which are col 
lapSible. 
One object of the invention is to provide a new 

and simple method of constructing Such boats 
without the use of any subsidiary frameWork, 
either temporary or permanent, for forming, 
shaping or bracing the boat. 
Another object of the invention is to provide 

a method of constructing a boat, at One Stage of 
which a complete assembly of the constructive 
elements of the boat is provided in the form of a 
substantially flat, readily transportable unit. 
A further object of the invention is to pro Wide 

a sub-assembly of boat constructing elements 
which can readily be converted into a boat by 
simply arching the Sub-assembly. 
Yet another object of the invention is tG pro- ; 

vide a collapsible boat of the type set forth, Which 
can readily be collapsed flat, by unlocking inter 
engaging parts, and can be re-erected by flexing 
the parts until the interengaging parts interlock. 
A Stiil further object of the invention is to pro 

wide a collapsible boat of this kind, which inay 
readily be folded when collapsed. 
A subsidiary object of the invention is to pro 

vide a for in of joint for use in the construction 
and erection of collapsible boats of the type set 
forth. 
The invention accordingly provides a method 

of constructing a boat, in which the principal 
constructive elements are assembled together in 
substantially one plane, and the assembly is 
thereafter flexed to boat shape and the elements 
secured in their operative positions. 

In accordance with Gre feature of the inven 
tion, the boat hull is prefabricated in one plane 
into a single flat, unit, from a skin of resilient 
Sheet, Materiai ad members which are Sub 
sequently to form a framing for the hull. The 
boat is then erected by flexing the coinposite unit 
within the elastic linit of the component parts 
to cat shape, aid then Securing appropriate 
frame inenbers together to for in a rigid stressed 
St1ructure. Seams Which are thaus formed at ad 
joining end parts of the unit are rendered water 
tight, preferably by means of soft rubber or like 
strips which are pressed together between the 
Seans on erection. 
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Another important feature of the invention re 
sides in the fact that the flexing of the skin or 
skin portions to the desired compound curvature 
during erection of the hull is controlled by frame 
members, which are preferably unstressed when 
in the flat position, but are so shaped and of such 
resilience that they co-act with the inherent 
SpringineSS of the skin material to produce the 
neceSSary three dimensionalled boat shape, Syn 
imetrical about the vertical fore and aft plane. 
When the fraine members are in the flat position, 
they serve to maintain the resilient skin portions 
flat and avoid buckling. 
A constiructional embodiment of the invention 

as applied to a collapsible canoe is illustrated by 
Way of eXannple in the accompanying drawings, 
in Which 

Figure 1 is a perspective view of the canoe when 
erected for USe. 

Figure 2 is a perspective View of the canoe in 
the folded condition for transport. 

Figures 3, 4, 5 and 6 are views showing the 
canoe in successive stages of erection, Figures 3, 
5 and 6 being in perspective, While Figure 4 is es-- 
Sentially a plan view. 

Figure 7 is a Sectional View on an enlarged scale 
of a securing clip taken on the line VII-VII in 
Figure 2. 

Figure 8 is a sectional view on an enlarged 
Scale of a detail of construction taken on the 
line WII-VIII in Figure 4. 

Figure 9 is a Sectional view on an enlarged scale 
of another detail of coinstruction taken on the 
line IX-X of Figure 4. 

Figures 10 and 11 are side elevation and end 
Sectional elevation views, respectively, on an en 
larged Scale, Of a detail of the construction, the 
Section of Figure 11 being taken on the line 
XII-XII of Figure 10. 
Figure 12 is a perSpective view, on an enlarged 

Scale of the means for securing the abutting end 
portions of the cance together. 

Figure 13 is a Sectional transverse elevation on 
an enlarged scale of the boat, taken amidships 
On the line XIII-XIII in Figure 1. 

Figure 14 is a Sectional view taken on the line 
XIV-XIV of Figure 13. 

Figure i5 is a partially sectional perspective 
View of a buoyancy element, and 

Figure 16 is a sectional view on an enlarged 
Scale taken substantially on the line XVI-XVI of 
Figure 12 showing one end of the boat, in as 
Sembled Condition. 

Referring to the drawings, the eanoe is con 
Structed of a skin consisting of two panels of 
sheet metal Such as aluminium, magnesium or 
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alloy, , 2, each of which when flat is of the 
roughly rectangular shape shown in Figure 4. 
These panels are arranged so as nearly to abut 
at their inner edges 3a and 3b as shown, and at 
their outer ends they are formed with shallow 
curved V notches as shown in Figure 4. 
The longitudinal edges of the sheets and 2 

are bowed outwardly slightly as shown and are 
reinforced with gunwale stringers 4, 5, and 6, 7, 
respectively, these stringers being each formed as 
shown in Figure 15 of two lengths of wood 5a and 
5b each of substantially half round section dis 
posed one on either side of the sheet and riveted 

... and screwed together through the sheet as shown 
at 8. These gunwale stringers are Substantially 
cylindrical in form at the centre of the boat, but 
taper towards the ends and serve to reinforce the 
edges of the sheets and prevent buckling when 
the boat is erected. 
The pairs of gunwale stringer halves 4, 6, and 

5, 7 are hinged together at their abutting inner 
ends as shown in Figures 3, 4 and 13, by hinges 
9 and 0 respectively, so that the sheet can be 
folded over on to the sheet 2 as is shown in 
Figure 2, or can be opened out flat as shown in 
Figure 4. 
In order to lock the gun Wale stringer halves 

4, 6, and 5, 7, in alignment, slotted tubular ele 
ments and f2 are slidably mounted respectively 
on the gunwale stringers 6 and 7, and are adapted 
to be slid over the hinges 9 and 19, to engage 
also the stringers 4 and 5, the hinges 9 and 0 
being recessed into the stringers as shown in Fig 
ure 13 to permit easy movement of the elements. 
The elements and 2 are connected together 

by a telescopic tie rod comprising a tubular mem." 
ber 3 in which engages a sliding rod 4. The 
tubular member is hingedly connected to a lug 5 
projecting from the slotted element f2 and the 
opposite end of the rod f4 is similarly connected 4: 
to a lug 6 on the element ! l. 
The tubular member 3 is long enough to ex 

tend between the slotted elements and 2 when 
the boat is erected, and the rod 4 is long enough 
to engage the tubular member 3 when the boat 
is knocked down flat as shown in Figure 4. Near 
its hinged end, the tubular member 3 is pro 
vided with a spring catch, in the form of a Spring 
wire i7 (see Figure 13) which is Secured on the 
tube at one end Ta and extends at its other end 
Tb through a transverse hole in the tubular men 
ber to form a locking catch which engages a slot 
8 in the rod 4 in the erected position of the 

boat. The rod 4 and tube f3 when locked to 
gether thus constitute a tie rod which serves to 
keep the gunwales in their correct relative Spaced 
position when the boat is erected and also dur 
ing erection. Alternatively it serves as a strut if 
neCeSSary. 
The outer ends of the sheets and 2 are formed 

with shallow curved W notches as shown in Figure 
4, and these curved edges are reinforced with 
flanged aluminium strips 9, 20, 2 and 22 re 
spectively, one of the strips, 9, being shown in 
section in Figure 8. Each strip is of El-Section 
and between the flanges are accommodated Strips 
of rubber 23, 24, 25 and 26 respectively of the 
cross section shown in Figure 8. At their inner 
ends, the rubber strips are joined to rubber pads 
shaped as shown at 9a and 2d. in Figure 4. 
The pairs of strips 23, 24, and 25, 26 are ar 

ranged to abut when the ends of the boat are 
drawn together, as shown in Figure 11. 

Reinforcing strips of wood 3, 32, 33, and 34, 
35, 36 respectively are secured on the under sides 
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4. 
of the sheets f and 2, the strips 32 and 35 ex 
tending along the longitudinal axis of the abut 
ting sheets and serving to form a keel member, 
The other strips 3, 34, and 33, 36, constitute bilge 
keelS. 
In order to avoid the metal of the sheets 

and 2 being folded too sharply at the ends, cen 
tral recesses are formed in the ends, and, aS 
shown in Figures 4 and 9, sheets of Soft rubber 
27 and 28 are secured in these recesses by a Suit 
able Waterproof adhesive or by any other con 
venient water-tight means, metal cover plates 29 
and 39 respectively being arranged over the rub 
ber inserts and secured therethrough to the keel 
members 32 and 35 respectively. 
A covering panel 37 is provided to form a 

water-tight joint where the ends of the sheets 
and 2 adjoin at 3a, 3b. The covering panel is 
of rectangular shape and is slightly less in width 
than the width between the gunwales 6 and 7. 
When the boat is knocked down, the covering 
panel is accommodated in the position shown in 
Figure 4, but when the boat is to be erected the 
panel is slid axially in the direction of the arrows 
38, 39, until it is centrally disposed as indicated 
by the chain dotted lines 40 and 4. 
The under side of the panel 37 is fitted cen 

trally with a transversely extending flat strip of 
soft rubber 42 as shown in Figures 13 and 14, 
which becomes pressed out at 3 between the abut 
ting ends 3d, 3b, of the sheets and 2, as shown 
in Figure 4. In its central position the side edges 
of the covering panel 37 are engaged by the inner 
sides of the slots in the slotted tubular elements 

and 2, as shown in Figure 13, with the edges 
abutting against the inner or under sides of the 
gunwales, so that when the sheets and 2 are 
arched in erecting the boat, the side edges of the 
covering panel 37 are pressed tightly against the 
gunwales. This tangential pressure causes the 
rubber 42 to be forced radially between the ad 
joining edges 3d, 3b, of the sheets and 2 as 
shown in the fragmentary sectional view, Figure 
14, over the whole length of the rubber strip 42. 
At their lower ends, the pairs of metal strips 

9, 20 and 2 f, 22, are hinged as shown in Figures 
10 and 11 to the Outer ends of the half keel 
members 32, 35. The hinge pins 43 and 44 are 
arranged side by side and extend longitudinally 
of the keel member 35 in a metal shoe 45, one 
of which is Secured at the end of each half keel 
member so as to constitute a part of the keel 
member. At their upper ends, the metal rein 
forcing strips are provided with Securing means 
such as are shown in Figure 12 on the strips 2, 
22. The strip 22 supports a latching member 46 
which is adapted to engage a slotted member 47 
on the strip 2 and be secured therein by a 
spring locking rod 48 which is slidable axially 
of the boat and engages a slot 49 in the latch 
ing member 46 to lock the reinforcing strips 
together, with the rubber strips 25 and 26 held 
in water-tight engagement With one another. 

In order additionally to Secure the strips 2 and 
22 together, the strip 2 is provided with a pro 
truding apertured lug 50 Which in the assem 
bled position overlaps an aperture 5f in the strip 
22 and the aligned apertures are engaged by a 
pin 52, connected by a captive cord 53 to the end 
of the latching rod 48. The cord also serves to 
pull the rod 48 out of engagement with the latch 
46. 
The boat is provided on either side with buoy 

ant blisters or elements comprising inflatable 
rubber tubes 54 within Canvas casings 55. These 
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casings are secured to the sides of the boat under 
the gunwales by means of turn fasteners 56 
which engage slotted Securing members 5 to 
which the ends of the canvas casings 55 are 
secured. The turn fasteners are spaced so that 
the rubber tubes are stretched somewhat when 
secured, thus ensuring that the blisters fit Snugly 
against the side of the boat. 
The covering panel 37 is provided centrally 

with twe Iongitudinal extending bearer members 
58 and 59 which are connected at their central 
portions only to the panel and support at their 
ends transverse stretchers 60 and 6 to which 
are secured strips of canvas 62 and 63 respective 
ly. These strips of canvas may be tucked under 
the stretchers when the boat is knocked flat, and 
when the boat is erected they may be untucked 
and secured at their free ends to tubular struts 
S4 and 65 extending athwart the boat between 
the central tie rod 3 and the ends of the boat. 
The free ends of the strips are wrapped around 
the struts and are secured thereto by in Wardly 
projecting clip members under which the can 
was may be tucked. Pads of soft rubber are se 
cured to the ends of the canvas strips in Order 
to cushion the rods, and the strips 62 and 63 thus 
provide deck chair types of Seats facing in Op 
posite directions. If it is desired that the seats 
should face the same direction the strip 62 can 
be secured at its free end to the central tie rod 
3 as shown by the dotted line in Figure 1. 
The struts 64 and 65 comprise tubular elements 

which are hingedly attached respectively to the 
gunwales 4 and T and are telescopically engaged 
by rods 66 and 67 respectively, which are hinged 
ly connected to the gunwales 5 and 6. The rods 
66 and 6 are long enough to remain in tele 
scopic engagement with the tubular elements 
when the boat is knocked down flat, so that the 
tubular elements are automatically guided dur 
ing erection of the boat. ?? 
When the boat is folded flat, the sheets and 

2 are held together by a pair of U-shaped clips 
68 and 69 (Figures 2, 3 and 4) which engage re 
spectively the inner and outer adjacent ends of 
the sheets as shown in Figure 7, the ends of the 
keel halves 32, 35 being provided with upstand 
ing pips which engage corresponding recesses 
in the clips to retain them in position. A de 
tachable handle is formed with slots which 
engage upstanding headed pins On the side of 
the keel member 32, to provide the means where 
by the folded boat may be carried, as shown in 
Figure 2. A captive cord if attached at one end 
to the cover plate 30 (Figure 3) passes through 
holes in the clips 68 and 69 and the handle 70. 
This cord serves as a painter when the boat is 
erected, and the clip 68 may be used additionally 
as securing means at the end of the painter. 
In order to erect; the boat it is first laid flat 

and the clips 68 and 69 removed together with 
the handle TO. The upper sheet f is then lifted 
as shown in Figure 3 and laid flat as shown in 
Figure 4, with its inner edge 3d adjoining the 
inner edge 3b of the sheet 2. The covering panel 
37 is then slid to its position as indicated by the 
dotted lines in Figure 4, so that the rubber strip 
42 covers the joint at 3. In order to ensure cor 
rect positioning of the panel 37, indicating marks 
74.75 are provided on the sheet f or on the gun 
Wales. 
The slotted tubular members. and 2 are 

then slid along to stops 2 and 73 respectively in 
the gunwales 4 and 5 so that the tie rod 3, 4 
becomes disposed over the joint 3d, 3b, and the 
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6 
gunwale halves 4, 6 and 5, are Securely locked 
in alignment. The slotted tubes and 2 are 
rotated slightly outwardly until the outer edges 
of the covering panel 3 are engaged in the in 
ner sides of the slots, so as to ensure the sides 
of the covering panel being kept in close engage 
Ient With the inner sides of the gun Wales. The 
Composite sheet is now ready to be curved to 
boat shape, and although this can be accom 
plished by the single operation of bringing the 
nating end portions together at each end, it is 
preferable to carry out the operation in two 
stages. In this, the composite sheet is first 
arched as shown in Figure 5 by raising the sheets 
on to the gun Wales 5 and 7 and pressing the 
tubular member downwardly until the telescop 
ing rod 4 is engaged by the latch 7. 
The boat, is then rolled on to its keel, and the 

ends of the boat are joined together by bringing 
the reinforcing strips at the ends into engage 
ment until the catches are secured as shown at 
One end in Figure 6. The pins 52 are inserted 
into the aligned holes 5, 52, and finally the 
Seats are secured to the supports 64 and 65, or 
3. 
In order to collapse the boat, the reverse pro 

cedure is adopted. 
The pins 52 are first pulled out, and then the 

catch 8 is released by pulling the captive cord 
53, thus allowing the ends of the boat to spring 
Open under the resilient action of the sheets. 
The latching member 7 is then raised to release 
the tie rod 3, and in order to do this it may 
be necessary to force the gunwales towards each 
other slighty. The boat is then allowed to fall 
flat. The covering panel 3 is slid along to the 
position shown in Figure 4, and the slotted tubes 

and 2 are slid along to the position shown in 
Figure 4. The sheet is then folded over on to 
the sheet 2 and Secured in position by the clips 
68 and 69. The handle I) is then attached, and 
the collapsed boat is ready for transport. 

It Will be evident that the above described forn 
of canoe constitutes a light, robust and simple 
form of collapsible boat which can be manufact 
tured Without elaborate tools or forning means, 
and can be erected and knocked down readily 
and simply without demanding particular skill. 
When erected, the boat is well shaped and found 
ed, and of attractive lines and general appear 
ace, 

While the invention has been described in de 
tail when applied to a specific form of collapsible 
canoe, this example is illustrative only, and is 
not given as a limitation. It will be apparent 
to those skilled in the art, that the canoe de 
scribed is susceptible of considerable modifica 
tion. Within the Scope of the invention, which is 
to be understood as limited only as indicated 
in the appended claims. 

claim: 
1. A composite structure for erection to a boat 

by flexure, Comprising a pair of correspond 
jing units hinged together about a transverse axis 
so as to be foldable one on the other, each of 
said units comprising a substantially rectangular 
Skin portion of flexurally resilient sheet na 
terial, having one end inwardly notched, and 
having secured thereto frame constituting mem 
bers comprising gunwale Stringers, a keel men 
be, end reinforcing Strips connected to the 
notched end and hinged at their inner ends to 
the keel member, and frame interconnecting 
means comprising latching means connected to 
the outer ends of the reinforcing strips, strips 



2,600,757 
7 

of soft rubber attached to the engaging faces of 
the end reinforcing strips and adapted to form 
a watertight joint when the strips are latched 
together, and a panel slidable between opposite 
gunwale stringers over the joint between the 
skin portions of the unit when the units are un 
folded, having a strip of soft rubber for engag 
ing the joint, and adapted for engagement at 
its longitudinal sides with the gunwale stringers 
to force the rubber strip into intimate engage 
ment with the joint on erection of the boat. 

2. A structure according to claim 1, in Which 
a portion at the centre of the end of the re 
silient sheet which becomes sharply folded on 
erection of the boat comprises a sheet of re 
Silient waterproof material, watertightly in 
Serted in a recess in the sheet. 

3. A boat constructing unit according to claim 
1, in which each of the latching means COm 
prises a hook secured on one of the reinforcing 
strips, adapted to engage a corresponding re 
cess in the other reinforcing strip, and a manual 
ly releasable Spring member sliding in Said re 
cess to engage the hook. 

4. A boat constructing unit according to claim 
1, in which one reinforcing strip is provided with 
an apertured lug which aligns in the latched 
position. With an aperture in the other strip, 
and including a pin adapted to engage both 
apertures whereby the strips may be locked to 
gether. 

5. A collapsible boat-forming structure com 
prising a skin of file:Xurally resilient material haW 
ing a normally flat state when unstressed and 
capable of being bent to boat shape without 
stressing the material beyond its elastic limit, 
Said skin being divided into bow and stern Sec 
tions along a transverse line intermediate its 
ends, means hingedly connecting said bow and 
Stern Sections together adjacent their side edges 
So that said sections may be folded one on the 
other, the adjacent end edges of said sections 
being otherwise unconnected, a strip of soft rub 
ber overlying the joint between the adjacent 
end edges of Said bow and stern sections when 
the latter are unfolded into the same plane, and 
means for forcing a portion of said strip into 
Said joint to render the latter water-tight when 
the skin is bent into boat shape. 

6. A collapsible boat-forming structure com 
prising a skin of flexurally resilient material 
having a normally flat state when unstressed and 
capable of being bent to boat shape without 
stressing the material beyond its elastic limit, 
Said skin being divided into bow and stern sec 
tions along a transverse line intermediate its 
ends, means hingedly connecting said bow and 
Stern Sections together adjacent their side edges 
So that said sections may be folded one on the 
other, the adjacent end edges of said sections 
being otherwise unconnected, a strip of resilient 
Water-impervious material overlying the joint 
between the adjacent edges of said bow and stern 
Sections when the latter are unfolded into the 
Sane plane, a juxtaposed covering panel of 
flexurally resilient material, and means for pre 
Venting movement of the sides edges of said 
panel relatively to the side edges of said skin sec 
tions when the latter are bent into boat shape. 

7. A collapsible boat-forming structure com 
prising a skin of flexurally resilient material hav 
ing a normally flat state when unstressed and 
capable of being bent to boat shape without 
stressing the material beyond its elastic limit, 
Said skin divided into bow and stern sections 
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8 
along a transverse line intermediate its ends, a 
plurality of normally unstressed frame mem 
bers permanently Secured to each of Said skin 
Sections including gunwale members extending 
along the side edges thereof, means hingedly 
Connecting the gun Wale members of Said Skin 
Sections together So that said Sections may be 
folded one on the other, the adjacent end edges 
of Said sections being otherwise unconnected, 
and means for forming a water-tight joint be 
tween the adjacent end edges of said sections 
When the boat is erected including a panel of 
file:Xurally resilient material slidable lengthwise 
of Said skin Sections With its side edges in en 
gagment With Said gunWale members, the trans 
Verse width of Said panel being only slightly 
leSS than the distance between said gunwale 
members when the skin sections are in flat state, 
and a strip of resilient water-impervious ma 
terial mounted on said panel between the latter 
and the skin, whereby said panel and strip may 
Slid Over the joint between the skin sections 
When the latter are unfolded into the same plane 
and the material of said strip may be forced 
radially into the joint betwen the skin sections 
When the gunwale members are moved toward 
One another during bending of the skin into boat 
shape. 

8. A boat of the character described compris 
ing a pair of skin sections of flexurally resilient 
material having a normally flat state when un 
Stressed and capable of being bent to boat shape 
Without stressing the material beyond its elastic 
limit, Said skin sections being adapted to form 
the bow and Stern parts, respectively, of the boat, 
a plurality of normally unstressed frame mem 
bers permanently secured to each of said skin 
Sections including a transversely extending cross 
bracing member adjacent one end of each sec 
tion and a pair of post members at the opposite 
end, means for releasably securing said pairs of 
post members together to close the ends of the 
boat when the skin sections are bent to boat 
shape, and means for connecting the skin sec 
tions together. 

9. A boat of the character described compris 
ing a pair of skin sections of flexurally resilient 
material having a normally flat state when un 
stressed and capable of being bent to boat shape 
Without stressing the material beyond its elastic 
limit, Said skin sections being adapted to form 
the bow and stern parts, respectively, of the boat, 
a plurality of normally unstressed frame mem 
bers permanently secured to each of said skin 
Sections including a transversely extending 
Cross-bracing member adjacent one end of each 
Section and a pair of post members at the op 
posite end, means for releasably securing said 
pairs of post members together to close the ends 
of the boat when the skin sections are bent to 
boat shape, and means for connecting said sec 
tions together in alignment with one another. 

10. A collapsible boat-forming structure com 
Prising a skin of flexurally resilient material hav 
ing a normally fiat state when unstressed and 
capable of being bent to boat shape without 
stressing the material beyond its elastic limit, 
Said skin being divided into bow and stern sec 
tions along a transverse line intermediate its 
ends, a plurality of normally unstressed frame 
members permanently secured to each of said 
Skin Sections including gunwale members ex 
tending along the side edges thereof, means 
hingedly connecting the gunwale members of 
Said skin Sections together so that said sections 
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may be folded one on the other, the adjacent 
end edges of said sections being otherwise un 
connected, a pair of rigid sleeve members longi 
tudinally slidable on the opposite gunwale mem 
bers and each of a length sufficient to simultane 
ously engage the hingedly connected ends of the 
gunwale members on one side of the skin SO aS 
to lock said members in alignment with each 
other, and means for forming a water-tight joint 
between the adjacent end edges of Said bow and 
stern sections when the latter are unfolded into 
the same plane and then bent into boat shape. 

11. A collapsible boat-forming structure ac 
cording to claim 10 including a transversely ex 
tending telescopic croSS-bracing member con 
nected at its ends to said sleeve members. 

12. A collapsible boat-forming structure ac 
cording to claim 10 wherein each of Said skin 
Sections includes a transversely extending tele 
scopic strut member connected at its ends to the 
gunwale members intermediate the ends of the 
latter. 
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