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IMPROVED COLLAPSIBLE BOAT

Attorney Docket: 07723-12

This invention relates to improvements in boats
of small size and, more particularly, to a collapsible
boat which can be folded into a substantially flat
condition for carrying on the side or top of a vehicle.

BACKGROUND OF T NVE IéN

Collapsible boats are well known in the boating
field. Disclosures of collapsible boats are found in the
following U.S. patents: '

| 4,911,095;°2,346,081; 2,353,013;

3,032,784; 3,108,295; 3,139,634;

3,228,042; and 3,648,309.

A main aspect of collapsible boats is the
transom area of the boat. It is important that the
junction between the transom and the bottom and side
panels of the boat is leak-proof. Also, it is important
that provision be made to mount an outboard motor on the
transoms. This is true, for the most part, because most
small boats are powered by such a motor rather than by
the use of cars. | | .

Because of the contiﬁuinq need for boats of
this type for sportsmen and the like, improvements are
always sought, and the present invention'provides several
improvements in the field of collapsible boats which
represent distinct advances over the prior art.

OF o]
The present invention is directed to an
improved collapsible boat having several different
improvements which render the boat especially suitable
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boaf'mhich can be folded into a substantially flat condition for
carrying on the side or top of a vehicle. 10

BACKGROUND OF THE | NVENTION -2 - Col | apsi bl e boats are well
known in the boating field. Disclosures of collapsible boats are
found in the following U S patents: 15 4,911, 095;
2, 346, 081; 353,013 3,032, 784; 3,108, 295; 9, 634;

3, 228, 042; ‘35%4‘8”3%1 types of water Courgesysiugeah B‘r‘tESP %psu bl e
boats is E) heotor r?]théfaﬂﬁaﬁl 2aes . of 'Ihhe;it%’ﬁera&tlmﬁemﬁi)ﬁﬂtaﬂést a?t tpe ﬁo
junction the transon1an ton1 nd_ s anels of the
boat is |e§iW§$g%ﬁv DHg PALL, |§% ﬁ%erconnected 1owB8"8r

bottom panels and a pair of 51de panels hinged to
5 respeétiye bottom or lower pahels, there being a flexible
| or yieldable diaphragm or flexible transom which uses a
unique seal for connecting the diaphragm or flexible
transom to the panels of the boat.
The improvements further include the provision

10 of a motor mount which is associated with a rear seat
board wherein a metallic plate having several angles is
attached to the seat and projects rearwardly therefrom
and beyond the diaphragm to present a vertical block or
support to which the motor can be removably attached.

15 The features and improvements of the present
invention can also be used with a sailboat having a
rudder controlled by a tiller with the tiller being
rotatably mounted in some suitable manner on the
yieldable or flexible diaphragm.

20 Another version of the shiftable motor mount is
one in which the transverse cross section of the motor
mount is triangular and the mount can be rotatably
mounted in one of two positions on the sides of the boat
so that, when the mount is in one position, it serves as

25" a seat directly forwardly of the diaphragm and, in the
other position, it serves as a mounting panel for the
essential part of the mount while the forward parts of
the member also serve as a seat as well. The diaphragm
can be made to accommodate rigid panels which fold with

. 30 the diaphragm itself and which rigidify and stabilize the
~diaphragm such as when it is desirable to mount a motor
on the diaphragm.
Another aspect of the invention is the
_ provision of a rigid transom which can be lowered into .
35 position on the bottom of the boat and then shifted
X’\
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t hat provision be made to nount an outboard notor on the transons.

This is true, for the nost part, becaysg nost smal | boats are
powered by such a notor rather than by 25 t he use of oars.

Because of the continuing need for boats of this type for sportsnen
and the like, inprovenents are al ways sought, and the present

Ib nvent :Agn ﬁzréawwd BfVE€bathat tonguieBPob2V Te%ﬁlfbﬂéworfl'@ﬁél péagol | apsible
TV UMt S T QU LS M M NG
directed t amh received nnpsea&dngokbaamﬂdnsﬂﬁynwithnf@rﬂ@v&lgl di fferent
facing open end grooves or slots on the bottom and side
5 panels of the boat. Thus, in a two step process, the
- transom can be lowered into place, and then moved
rearwardly. The tongues on the transom can be of
yieldable or resilient material, such as rubber or the
like, so as to make a liquid tight fit which is
10 waterproof and which can withstand long periods of time
in the water for keeping the interior of the boat
substantially dry at all times.
The primary object of the present invention is
to provide an improvéd collapsible boat which has a
15 diaphragm which can be flexible as well as rigid and
which accommodates motor mounts which can project
rearwardly from the diaphragm yet the boat is
substantially sealed at all locations to prevent leakage
of water into the boat so as to render it sea worthy
20 notwithstanding the simplicity of the construction of the
seals at the sides and bottoms of the boat.
Other objects of the present invention will
become apparent as the following specification
progresses, reference being had to the accompanying
25 drawings for an illustration of the invention.

IN _THE DRAWINGS
Fig. 1 is a perspective'view of an improved
collapsible boat of the present invention: '

30 _ Fig. 2 is a fragmentary, perspective view of
the boat showing.the foldable diaphragm at the rear of
the boat:

Fig. 3 is a schematic view of the rear of the
boat, showing the way in which the panels are hinged or

35 -folded to collapse the boat;
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35 + inprovenments which render the boat especially suitable

2 2- for use on all types of water courses using an outboard

nmot or rather than oars. The present™ ihvention uses a boat having a
pai r of hingedly interconnected | ower or )

Fig. 4 is an enlarged, cross-sectional view
taken along line 4-4 of Fig. 1; |

Fig. S5 is a rear elevational view of the boat;

Fig. 6 is an enlarged cross-sectional view of

5 one junction between a bottom panel of the boat and a
side panel of the boat:; '

Fig. 7 is a perspective view of a foam plastic
insert for forming a seal at the central parts of the
bottom panels of the boat;

10 Fig. 8 is a view similar to Fig. 5 but showing
an improved motor mount for the foldable diaphragm at the
rear of the boat;

Fig. 9 is a top plan view of the motor mount
and boat of Fig. 8:°

15 Fig. 10 is a cross-sectional view taken along
line 10-10 of Fig. 9;

Fig. 11 is a view similar to Fig. 5 showing the
dlaphragm supported by rigid panels yet the diaphragm is
foldable in the manner shown in Fig. 3;

20 Fig. 12 is a schematic side elevational view of
another embodiment of the motor mount of the present
invention, the motor mount being a rotatable seat-like
member in a Storage position; .

Fig. 13 is a view similar to Fig. 12. but

25 showing the member in a motor mount operating position
with respect to the rear diaphragm; '

Fig. 14 is a top plan view of the motor mount
member in Fig. 13 as attached by a pivot axis to the sxde
panels of the boat near the diaphragm.

30 - Figs. 14A and 14B are vertical section and
perspective views of another embodiment of a motor mount
similar to the motor mount of Figs. 12-14; _

Fig. 15 is a perspective view of the
collapsible boat when used as a sail boat:;

x\%
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bottomrpanels and a pair of side panels hinged to 5 respective bottom

or |lower panels, there being a fledill & or vyieldabl e di aphragm or
fl exi bl e transom whi ch uses a uni que seal for connecting the
di aphragm or fl exible transomto the panels of the boat.

The i nprovenents fur%ﬁ&L fH”i&“atéquﬁfwﬁ509gw18g mhereg a notor nount

whi ch is associ at ed a rear i a nmetallic plate
havi ng sevénbstangiiadliys rigid transemhforta chdlspsibiadbped] dat s

rear war d ywhaehefth@ﬂtransom Vﬁd:héwpéw éﬂeodtﬁahbaq%hogaha%nto@ verti cal

bl ock or suppor t the notor_can be renovahly attached. 15
The featurEEeaP&QQnﬁﬂﬂuﬁﬁﬁﬂSFQ¥GQYEF$F¥QEQ%Y into a Fﬁ?&ﬁpﬁbn can al so be

used with aoewlhl@oa:telfaac&dﬁsrmp with thedoeatcpoteom addbxide iller with
the tiller gg
Fig. 17 is a cross-sectional view of the
transom before it is moved laterally into locking
relationship with the bottom panels of the boat;

10 Fig. 18 is a view similar to Fig. 17 but
showing the transom locked to the bottom panels of the
boat;

Fig. 19 is an elevational view of one side of
the boat, showing the way in which the transom is moved

15 into position'lockiﬂg a side panel of the boat to the
transom; '

Figs. 20 and 21 are fragmentary top plan and -
rear elevational views of a boat with another type of
transom; and

20 Fig. 22 is an enlarged, fragmentary view of the
attachment means for the transom of the boat of Figs. 20
and 21.
DES "ION WINGS
25 A collapsible boat of the present invention is

broadly denoted by the numeral 10 and includes a rear,
foldable diaphragm 12 which serves somewhat as a '
yieldable transom in certain applications as herelnafter
described. Boat 10 further includes a pair of side

30 panels 14 and 16 which have means forming hinge lines 22
and 26 connecting respective bottom panels 18 and 24, to
side panels 14 and 16, and means for forming a hinge line
24 interconnecting panels 18 and 20. The boat collapses
in the manner shown in Fig. 3 in that panels 14 and 16

35 overlie respective panels 18 and 20 and panels 14 and 16
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rotatably nounted in sone suitable manner on the yi el dabl e or

fl exi bl e di aphragm 20 =~ 6 Mot her version of the shiftable
not or nmount is one in which the transverse cross section of the
not or mount is triangular and the nount can be rotatably

mounted i n_gne of ¢ ositions on t sjdes. of the boat. so that,
ann t heI nBARt PREYUES IOe i’p‘tﬁﬁl I ?$o’r{‘f¥‘? {}s’é%#’?/e%lﬁﬁe 5posz.%1gn§e&y directly
forwardly wirthe difafiheagringetl ¢onndwtions 22 anHdel6position, it serves as
a mounting panel -for g, ' t gt jl e the
forward parts of t3%3%€%%§§§§?%%ﬁé%$€é'agigbgggg%gghdgg. The

di aphr agm foldable; aiang reihes PhMeAkRRRS c12agi 42PaAdKds 1246 &S fold with -

305 t hen@waPimAFidd Sel farh Whidend | &'bﬂiaysaaq ghabiddate dafif be
d|aphragnlggggfga\ykﬂgIéoéggé¥5léé%géggéag?fg f?agD%%%dition on the
'
side or top of a vehicle. |
To assemble the boat, panels 14 and 16 are
moved apart with respect to panels 18 and 20 and board
10 seats 13, 15 and 17 are put into place spanning the side
panels 14 and 16 as shown in Fig. 1 so as to hold the
sides panels 14 and 16 apart. Each of the board seats
has 'a leg or strut 19 which is secured to the underside
of the board seat and extends downwardly and snugly fits
- 15 into the crevice fo;med by the connection of panels 18
' and 20 along a longitudinal fore and aft hinge line 24.
Foam panels 21 can be used on the inner side surfaces of
sides 14 and 16 for buocyancy purposes. The board seats
. may have foam pads 23 for this same purpose. A block 25
20 is shown in the central opening 27 (Fig. 3) of diaphragm
12 to illustrate how a motor mount block would look from
the rear of the boat if the mount were put into place in
some suitable manner.
Hinge lines 22, 24 and 26 are all essentially
25 of the same construction as shown in Fig. 4. Hinge line
24 is formed from a pair of central flanges 29 and 31 on
ﬁottom panels 18 and 20. A double backed adhesive tape
33 is placed between flanges 29 and 31 and the flanges
are pressed together by fastener means 35 which may be
30 staples, bolts or the like. Thus, flanges 29 and 31 and
tape 33 form a watertight seal extending lengthwise of
the boat and substantially to the ends of the boat. The
seals are formed at hinge lines 22, 24 and 26. A boot 37
is placed in surrounding relationship to each hinge line,
35 respectively, to enhance or at least cover the watertight

R
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on the:di aphragm Anot her aspect of the invention is the

provision of a rigid transom whi ch-cen-be [ owered into 35 position on
the bottom of the boat and then shifted
-3-

seal formed as described above. Boots 37 are at other
locations on the boat as shown in Figs. 2 and S.
A seal 28 is formed between diaphragm 12 and
the side panels 14 and 16 and the bottom panels 18 and
5 20. To this end, diaphragm 12 has a lower flange 30 and
a pair of side flanges 32, lower flange 30 overlying two
tape strips 34, the tape strips being of double backed
adhesive tape and the tape strips being in engagement
with bottom panels 18 and 20, respectively. Fasteners
10 36, such as staples, bolts or the like, clamp the flange
30 to bottom panels 18 and 20.
At the center of the boat; bottom panels 18 and
20 have flanges 18a and 20a which are secured by
fasteners 36 to each other and to a compressed foam seal
15 38 shown in an uncompressed state in Fig. 7. Foam member
38, when compressed to the configuration shown in Fig. 5,
seals the junction between flanges 18a and 20a of bottom
panels 18 and 20. A pair of double backed adhesive tape
segments l19a are between the seal 38 and the adjacent
20 flanges 18a and 20a. Seal 38 is in the range of 1" to 2"
in length and initially has a wedge-shape configuration
as shown in Figqg. 7.
Fig. 6 shows the detail of the hinge line 22
which is the same as hinge line 26. To this end, side 14
25 has a flange 14a adjacent to a tape'segment 40a which is
also adjacent to the flange 32 of diaphragm 12. Flange
32 has a segment 32a which engages tape segment 40a on
one side and with a segment 42 of double backed adhesive
tape on the other side. Flange 30 of diaphragm 12 has a
30 flange 30a which engages segment 42 on one side and with
flange 44a of tape 34 between flange 30 and the bottom
panel 18. Fasteners 46 secure the assembly of flanges
and segments in place. The structure of Fig. 6 provides
a watertight joint at each of hinge lines 22 and 26, yet
35 allows the boat 10 to fold in the manner shown in Fig. 3.
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rearwardly so that tongues or projections on the rear surface
portions of the transom can be nowed rearwardly .and received in
sealing relationship with forwardly faci ng open end grooves or
slots on the bottom and side 5 panel s of the boat. Thus, in a two
step process, the transom can be lowered into place, and then noved
rearwardly. The ton@&gg o8 -fRe shown @omot®r mowit assembly é8dfbkeaor

resilientpdpd e1hah h r ylgb . b 0 tq nmake a
liquid tight fit E& hﬁie 4 %rov\rg{egtr ?ﬁ(ﬁeg‘nd whi léﬁuc'ineé\naf hgt and | ong

peri ods ofe3¥% 9 removablynspﬁgsmgggf HEtanas i hpEvern | sidesot4ornthe boat

subst ant i pd | yndlr yrasenths blﬁﬁilzontal flat surface 9@ PFL?BFZO pbrect of

\%e presewtléﬁlvaegtggalea metalllc m%%\%\grd%lancal.n ré)vsegcﬁg aBS| bl e boat.

e hasfasteners 5§2. The member 51 is located centrally of seat
49 and extends upwardly and rearwardly therefrom through
hole 27 and to a right angle extension 52 at the rear end
of member 51. A wooden block 53 is secured to and

10 extends vertically from the upper portion of member 51.
Block 53 is used to mount an outboard motor on boat 10.
Fasteners 54 secure the extension 53 to member 51.

To strengthen diaphragm 12 of boat 10, the
diaphragm can be progided with rigid panels $5, 56, 57

15 and 58 as shown in Fig. 11. These panels are
substantially of the same shape as the diaphragm parts to
which they are secured. These pahels fold with the
diaphragms when the boat is to be collapsed. These
panels do not interfere with the hinging of the diaphragm

20 along its lines of weakness 12a, 12b and 12c. Fasteners
' 59 can be used to secure the panels 55-58 to the
diaphragm.

To rigidify the diaphragm when the boat is
expanded into its operating condition, a rigid board 60
5 can be removably coupled by fasteners 61 to the diaphragm
to strengthen the connection between the panels 55-58 and
the diaphragm. The board 60 can be of wood or metal and
can quickly be taken off and placed on the diaphragm to
allow the diaphragm to collapse or expand.
30 Another type of motor mount is shown in
' Figs. 12-14 in which a seat member 70 having a first
panel 71 is hingedly secured to a second panel 72 to form
a right angle connection between the panels 71 and 72. A
shaft 73 is secured to member 70 at the junction of
15 panels 71 and 72 and the ends of the shaft are pivotally
I R
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15 * di aphragm whi ch can be flexible as well as rigid and whi ch
accommodat es notor nounts whi ch can-psoject : rearwardly fromthe

di aphragm yet the boat is substantially sealed at all locations to
prevent | eakage of water into the boat so as to render it sea

wort hy 20 notw t hstandi ng the sinplicity of the construction of the
seal s  at tHeSH¥RA HRJSEBEt SHétableh@apsger to the sides 14 andQlfepf

obj ects of ¢he wégeendb hBVEAbWANiIW IFig. 14. Dbecone apparent as the
foll owi ng specificatign esses, reference being had to the

rQgr
acconpanyi ng 25 Hheni ﬁg.S“’FSg' &% notu&a Re e, (MREPER AP 6f. 1IN0
I N THE DRAWRéSoperative position shown in Fig. 12 in which the

5 upper surface of member 71 can serve as a seat. The
' hole 27 in diaphragm 12 is not used.
When it is desired to mount the_motor on
boat 10, member 70 is rotated in a clockwise sense when
viewing Fig. 12 in a quarter turn into the position shown
10 in Fig. 13. A motor can then be attached to ranel 71.
One or more braces 74 can be provided to prevent movement
of the member 70 while a motor is secured to the
panel 71. Fig. 14 shows that panel 71 is adjacent to
opening 27 so that a motor can readily be attached to
15 panel 71 and project rearwardly from the diaphragm 12.
| Figs. 14A and 14B show a seat 72a for a boat 10
having a transom 12. A leg 73 supports seat 72a on the
bottom of the boat. A seat board 71a is mounted by a
pivot 75 on board 72a so that board 7la can moved either
20 from the dashed line position shown in Fig. 14A to the
full line position. In the dashed line position, the
seat 71a can serve as a motor mount. ‘In the full line
position of Fig. 14A, the seat 7l1la can serve as an
" additional seat which is superimposed on seat 72a.
25 Fig. 15 shows boat 10 in use as a sailboat
. having a sail 81 mounted on a mast 82 secured at the base
of the mast on a seat 83. Other seats 83 can be provided
on the interior of the boat, there being a tiller 84 for
controlling a rudder 85. Diaphragm 12 may or may not be
30 reinforced in the manner shown in Fig. 11. A tiller can
be mounted in any suitable manner on diaphragm 12 such as
by the motor mount shown in Figs. 8-10 or the motor mount
shown in Figs. 12-14. | '
Figs. 16-19 show a boat 10 having sides 14
35 . and 16 and bottom panels 18 and 20 with hinge lines 22,
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Fi'g. 1:is a perspective view of an inproved hiS II S|ble boat of the.
present invention: 30 Fig. 2 is a ﬁﬁﬁi ’El sfbect Ive

vi ew of t he boat show ng the 9 oT dabl e di aphr r
t he boat; Fig. 3is a schenatlc r of t he
boat, showing the way in which the panels are hinged or 35 folded to

collapse tHg 2RA'26. A diaphragm or transom 12 has a front lower
edge provided with a projection 80 which fits within a
grobve 82 on elongated member 84 which is bonded to the
upper surfaces of the bottom panels of the boat.

5 Member 84 is split fore and aft to accommodate
the presence of hinge line 24 so that the boat with
member 84 attached to it can articulate into the
configuration shown in Fig. 3. Likewise, member 84 is
split fore and aft to accommodate hinge lines 22 and 26.

10 Member 84 has its slot 82 facing forwardly and extending
from one side 14 to the opposite side 16 and similarly, a
member 88 can extend upwardly along each of sides 14
and 16, respectively, and present a slot or groove 90 at
each side for receiving a tongue or projection 92 on

15 diaphragm 12.

Figs. 16, 17 and 19 show the position of the

diaphragm 12 when it is desired to lower the diaphragm
into place aligned with bottom slot 82 and side slots 83.
Thus, to couple the diaphragm 12 to the boat, the

20 .diaphragm is lowered into position as shown in Fig. 17
until the bottom of flange 80 engages the upper surface
of the bottom panels 18 and 20. This lowering of the
diaphragm is denoted by the numeral 85 in Fig. 17.

Once in this position, the diaphragm 12 can

25 then be pushed rearwardly so that flange 80 of diaphragm
12 will shift into slot 80 (Fig. 17) until the member 80
is in the position shown in Fig. 18. In this position,
projection 80 is releasably received in slot 80 and in
sealing relationship with the inner surface defining the

30 slot 80. The projections 92 on diaphragm 12 at the two
sides thereof are also in sealing relationship to inner
surfaces defining slots 90. While the division of the
members 84 and 86 must neéessarily cross the hinge lines
22, 24 and 26, suitable sealing means, if necessary, can

35 be provided where the hinge lines cross the mounting



-4- ' Fig. 4 is an enlarged cross-sectional view

taken along line 4-4 of Fig. 1; - 11 - Fig. 5is a rear
el evational view of the boat; Fig. 6 is an enlarged
cross-sectional view of 5 one junction bet ween a bott om panel of the

b d d he boga
oA AN 2 mepanrs; 84 SpACAR s ook Lnid¥hice ; dlable ackedh adbestivh ot

the centraltyapetseghenhlte could be hsmuomthuén;mémbémsb@&tandoas and
Fig. 8is apgﬁgfgsigllag tQSFh%d éobUt show ng
Figs. 20 and 21 show another embodiment of the
S boat 10 in which a rigid transom 12a can be placed ahead
of transom 12 which is yieldable as described above with
respect to Figs. 1 and 2. Transom 12a has a pair of side
edges along with a foam seal strip .90 is secured for
engagement with the inner surface of the adjacent side

10 and bottom wall of the boat. Similarly,.the opposite

' side of the transom 12a has a foam strip 90, and the
bottom has a foam strip 91 as shown in Fig. 21.

To retain transom 12a in:place as shown in
Fig. 20, a pair of living hinges 93 shown in detail in

15 Fig. 22 is secured_ﬁy fasteners 94 to the adjacent side
wall 14 of the boat 10. Hinge 93 has a hole 96 for
receiving a threaded bolt 97 carried by transom 1l2a.

A nut is threaded onto the bolt 97 to secure the living
hinge to the transom 12a.

20 The present invention provides an improved
collapsible boat in which a flexible diaphragm can be
folded with the boat and can be used to mount a motor on
the boat at the rear thereof without interfering with the
ocperation of the boat or the occupants of the boat.

25 ' Where suitable, such as in bonding plastic
materials together, the Hellerbond process is preferably.
ﬂéed. This process operates to join materials without
depending upon the heat inducted from exterior surfaces.
Rapid bonds of weld strength are accomplished with this

30 process. Heat is generated directly at the interface by
a magnetic field which reaches through the materials
being joined, eliminating the need for heat transfer.
This interior heat generation is particularly valuable
for bonding thick, reinforced, dissimiiar, heat-sensitive

35 oriented materials. For instance, this process is
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an'inproved notor nount for the foldable diaphr a0 s Rheel 118 Been Replaceq '-€2F Of
t he boat; Fig. 9 '13 a top plan ﬁ tor nmount
and boat of Fig. 8; 15 Fi g. 10 is naI Vi ew
t aken al ong line 10-10 of Fig. 9; 11 is a
viewsimlar to Fig. 5 show ng the di aphr agm supported by rigid

panel s yet sdia:achmhf.@ﬁnbbﬁdmg membef8! dabaad B herignerssioyn t8 Fi g.
3; 20 ena i,c side e evatl onal vi ew of

t su Jr‘]%c 3ﬁ€ 2e various
anot her enSSHARSAL FuF ﬁ%t or “hBht 8Fa Fons: ek i nventi on,
t he not or reonbvdimemys adistchbsblecaboue- thkealso be abbabes be bosdedage

POSItION. yith the Hellerbond froddskS @ vViewsimlar to Fig. 12 but |



25 * showing the nenber in a notor nount operating position

with respect to the rear diaphragm - 13 - Fi 14 is a top

pl an view of the notor nount menber in F|6_533?2§%7iffaéhed_by

pivot axis to the side panel s of the boat q

Figs. 14A and 14B are vertical section and mﬂmm m Qilm}s .
mD unt of

anot her enbgsi mTEE o¥fa g0t or nount simlar tofthe
Figs. 12-14; Fig. 15 is a perspective view of the
col | apsi bl e boat when used as a sail boat;

1. In a collapsible boat having a pair of
bottom panels and a pair of side panels hinged to
5 respective bottoms panels, each panel having a rear
margin:
a flexible diaphragm having fold lines to allow
the diaphragm to fold into a substantially compact .
condition, the diaphragm having a bottom rear flange and
10 a pair of Side rim flanges: .
means for coupling the flanges of the diaphragm
to the rear margins of respective panels; and
means for sealing the junctions between the
rear margins of the panels and the flanges of the
15 diaphragm to prevent leakage across said junctions while
allowing the boat to collapse or expand.

2. In a collapsible boat as set forth in
Claim 1, wherein the sealing means includes a foam
20 element between the flanges of the diaphragm, and
fastener means for clamping the flanges together.

3. In a collapsible boat as set forth in
_ Claim 2, wherein said sealing means includes a strip of
25 double backed adhesive tape between said foam element and
each flange, respectively.

_ 4. In a collapsible boat as set forth in
Claim 1, wherein said sealing means includes a strip of
30 double backed adhesive tape between the flanges.

_ 5. In a collapsible boat as set forth in
Claim 1, wherein is included a number of rigid panels
secured to the diaphragm between adjacent fold lines
35 therecf to stabilize the diaphragm.
_’//’_ H
as Been Re‘\aced '

\\\\\\\\\\\\\\\\\\\\\\ |



-5- : Fig. 16 is a top plan vie

substantially rigid transomfor a €ol&apsible boatnm m Lu m t he
transomis |lowered onto the bottom panel s of ' ' " ﬂ”’mu he

noved rearwardly into a sealing, 5 | ocki ng relatlonshlp W th the boat
bott om and si de . panel s; Fig. 17 is a

cross-sectional viewéof tHa a collapsibkenboators seti foxphedn aterally
into lockigfaim 1, wHe¥dAld Ui HaldTk {ife PRAGETORARBLE Bhdl R L0t ;

substantially complemental to respective panels of the

diaphragm.
5
7. In a collapsible boat as set forth in
Claim 5, wherein the sealing means includes a resilient
foam element, said foam element being initially wedge-
shaped, the foam element being in the range of 1" to 3"
10 in length. .

. 8. In a collapsible boat as set forth in
Claim 5, wherein is included a motor mount having a front
end and a rear end, .there beinq a seat in the boat near

15 the diaphragm thereof, said motor mount including an
elongated member for attachment at one end to the seat
and at the other end to the motor.

_ 9. In a collapsible boat .as set forth in

20 Claim 8, wherein the diaphragm has a hole therethrough
and the member being provided with a pair of spaced,
generally pafallel elements, a front element adapted to
be secured to the seat and a rear element adapted to
extend through the opening of the diaphragm, whereby a

25 block can be placed on the rear element to thereby secure
a motor thereto.

10. In a collapsible boat as set forth in
Claim 1, wherein said diaphragm has a hole therethrough,
30 and a seat having a pair of surfaces at right angles to
each othér, means pivotally mounting the seat on the boat
for movement of one of the surfaces from a position
generally horizontal to a position generally vertical
across said hole of the diaphragm, whereby the first
35 surface can be used as a seat when the member is

nR laced !

i,



10° ' Fig. 18 is a viewsinmlar to Fig. 17 but ~ show ng

the transom | ocked to the bottom panels ef the :
Fig. 19 is an el evational view of one side of ”mﬂgmcm”"MM ng the
way in which the transomis noved 15 into positiorf | dckkngsa &I de
panel of the bgat to_the transom Figs. 20 and
21 are fraghRRt&PPtadp andathghFurface cansexyevasi anBPLOreWOUSt a boat
wi th anot hewnéppehef member id rdNINE Wk £8al position. Fig. 22 is an
enl arged, fragnmentary view of the attachnent neans for the transom
of the boat of Figs. 20 and 21.
: 11. In a collapsible boat as set forth in
5 Claim 10, wherein is included one or more braces for

releasably attaching the second surface across the
opening of the diaphragm.

12. In a collapsible boat as set forth in
10 Claim 1, wherein said boat has a sail mast and a sail on
the mast, there being a rudder pivotally mounted on the
transom, and a tiller coupled to the rudder.

13. In a collapsible boat as set forth in
15 Claim 1, wherein is included a first seal means on the
bottom of the diaphragm and second and third seal means
on respective sides thereof, each of said first seal
means, said second seal means and the third seal means
including an elongated projection and means defining an
20 elongated slot for receiving each projection,
respectively.

14. In a coilapsible boat as set forth in

Claim 13, wherein said first seal means includes an

25 ‘elongated member secured to the bottom panels of the
boat, said projections for the first seal means being on
the bottom margin of the diaphragm, each of said second
and third seal means including an elongated member
secured to a respective side panel of the boat, said

30 projections for the second seal means and the third seal
means being on respective side panels of the boat.

This Sheet Has Been Replaced

AR



DETAI LED DESCRI PTI ON OF THE DRAW NGS 25 A col | apsi bl e boat

of the present invention is - lreadl y denoted by the nuneral 10 and
i ncl udes a rear, - foldabl e di aphragm 12 whi ch serves somewrat as a
yi el dable transomin certain applications as hereinafter .. ChI .
Boat 10 further includes a pair of side 30 panel s 14Thlsse as BeRe ﬁ%@
means form ng hinge |ines 2ZMPROVED COLLAPSIBLENBOATNg rtrag u ﬂﬂ
panels 18 and 24, to si de panels 14 and 16, and g
a hinge line 24 interconnectin& %anels 18 and 20. The boat :
col | apses in the nABBTRAGEORE THEFDFSCIQSVURHat panels 14 and 16
35 ~overlie respective panels 18 and 20 and panels 14 and 16

- A boat having bottom and side panels. A

Yieldable diaphragm has a seal between the diaphragm and
the panels. A motor mount on a rear seat board projects
rearwardly and beyond the diaphragm to present a support
for a motor. A sailboat has a rudder controlled by a
10 tiller. Another motor mount is rotatably mounted on the"
sides of the boat so that it serves as a seat or a
mounting panel for a boat. A diaphragm can be placed on
the bottom of the boat and then shifted rearwardly so
- that tongues or projeCtions of rubber on the bottom and
1s sides of the diaphragm can be moved rearwardly and
received in sealing relationship with forwardly facing,
open end slots on the bottom and side panels of the boat.
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-'6- are naturally biased intJ fﬁeir cl ose

L&Mhb\ym
virtue of the hinged connections 22 and 26. ' en boat 10

is collapsed, diaphragmi12 is f ol dabl e al on@hib SheetHa®BeNR s 12a,
12b and 12c as 5

shown in Figs. 1 and 2. -Wen é’lhb‘md(s)at can
be carried in a conpact, substantially flat i,zm '1e
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side or top of a vehicle. 2/7 1o assenbl e the boat, panel s 14
and 16 are

10 seats 13, 15 and 17 are put into place spannlng t he s

panels 14 and 16 as shown in Fig. 1 so as to hoId 'm“PESB&“ %‘panels
14 and 16 apart. Each of the board seats I HIH t 19
which is secured to the underside of the bo t ends
downwardly and snugly fits 15 into the crevice forned by the
connection of panels 18 and 20 along a longitudinal fore and aft

hi nge |ine 24. Foam panel s 21 can be used on the inner side -
surfaces of sides 14 and 16 for b ancy purposes. The board seats
may have foam pads 23 for thls same pur post A bl ock 25 20 i s shown
in the central opening 27 e - Y — \\__/,_2

"-..--...
’ e ...‘..‘
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12 to i 11 ustrat e how-a—mwtor_mount bl ock3vdll d | ook from the rear

of the boat if thg.hms)unt were put into place in sone suitable
manner . ' heetHaSB*tan ckd Nnes 22, 24 and 26 are all essentially 25
of the sane constr ”Emﬂﬁl in Fig. 4. H nge line 24 s
formed froma pair nges 29 and 31 on bott om panel s
18 and 20. A doubl e backed adhesive tape 33 is placed between
flanges 29 and 31 and the flanges are pqﬂssed t oget her by fastener
means 35 which nay be 30 staples, bolts o e like. Thus, flanges 29
and 31 and tape [33 Torm a wat erLIgRI_Zeal ext endl ng T ehgt hwi se of

t he boat and substantéa& y ggal s are
formed at hinge |ines- 22, hced~ n
surrounding rel ationship t
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35 ' respectively, to enhance or at4lleast cover tight
-7- _ seal forned as descri bed above. Boots 37 are at ot her
| ocations on the boat as shown in Figs. 2 and 5. * This Sheet Has
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the si‘de panels 14 and 16 and the bottgfﬂbanels 18 and 5 20. To this
end, diaphragm 12 has a | ower flange 30 and a pair of side flanges
32, lower flange 30 overlying two ' tape strips_34, the tape strips
bei ng of doubl e backed adhesive tape and the tape strips being in
engagenent wi th bottom panel s 18 and 20, respeGhis8ikyHas BasiRegioes 10
36, such as staples, bolts or the Iike, clanp the flang
bottom panel s 18 and 20. _ At the cent e?‘ w‘IHl!IJ mm
bott om panel s 18 and i1~ J\ 20 have flanges 18a and 20a Ich a ured
by fasteners 36 [o{edch other and to a conpressed foam seal 15

+ 38 shown in an unconpresged shNate'in Fig. 7. Foam nenber 38, when
conpressed to the configprgtion, showmn in Fig. 5, seal s the junction

bet ween fl anges 18a and p0g of Dpttom

— FIG.I5
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panel s 18 and 20. A pair of double back&f &dhesi ve t ape segnent.s
19a are between the seal 38 and the adjacent 20 : :
Seal 38 is in the range of 1" to 2" ~in lengt ipitially has a
wedge- shape confi guration as shown in Fig. YHh%ryﬁeetﬂaSBee“Re laced
Fig. 6 shows the detail of the hinge |line 22 “wh IIUH,H m as
hinge line 26. To this end, side 14 25 has a flan t to a
t ape segnent 40a which is al so adjacent to the flange 32 of
di aphragm 12. Fl ange 32 has a segnent 32a whi ch engages tape
segnent 40a on one side and with a segnent 42 of doubl e backed
adhesi ve tape on the other side. Flange 30 of diaphragm 12 has a
30 fl ange 30a whi ch engages segnent 42 on one side and with
fl ange 44a of t-ape 388betl;\gn fl ange %04 and ttlsbottom 88

T\ = —
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NIy _ T[T 4] 90
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panel “18. Fasteners 46 secure the assen%(; of flanges and segnent s
I n place. The structure of Fig. 6 provides a matertlght 10|nt at
each of hinge lines 22 and 26, yet 35 al | ows t he bokis Sht@ HaoBdenR '

t he manner shown in Fig. 3.
Figs. 8-10 show a notor nount assenbly 48 for a
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boat 10 having hole 27 formed therein. To this end, a Qeatroldd
repovabl y spans the distance between sides 14 and 16 andsrpg esents a
hori zontal «flat surface 50 (Fig. 10) to 5 whi ch an angled, netallic
menber 51 can be secured by fasteners 52. The nmenber 51 is |ocated
centrally of seat - 49 and exteudi upwardly and rearwardly therefrom
t hr ough hole 27 and to a right angle extension 52 at the rear end
of menber 51. A wooden bl ock 53 is secured to and 10 . ext ends
vertically fromthe upper portion of menber 51. ' Bl ock 53 is used to
‘nount an out board notor on boat 10. Fasteners 54 secure the

extension 53 to nenber 51. IMPROVED COLLAPSIBLE! Beaqt hen di aphragm 12 of
boat 10, the di aphragm can be provided with rigid panels 55, 56, 57

15 ~and 58 as shown in Fig. 11. These panels are
: 'This invention relates to improvements in boats

of small size and, more particularly, to a collapsible
boat which can be folded into a substantially flat
condition for carrying on the side or top of a vehicle.

BACKGROUND OF THE INVENTION

Collapsible boats are well known in the boating
field. Disclosures of collapsible boats are found in the
following U.S. patents:

4,911,095;°2,346,081; 2,353,013;

3,032,784; 3,108,295; 3,139,634

3,228,042; and 3,648,309. '

A main aspect of collapsible boats is the
transom area of the boat. It is important that the
junction between the transom and the bottom and side
panels of the boat is leak-procf. Also, it is important
that provision be made to mount an outbocard motor on the
transoms. This is true, for the most part, because most
small boats are powered by such a motor rather than by
the use of oars. :

Because of the continuing need for boats of
this type for spoftsmen and the like, improvements are
always sought, and the present invention provides several
improvements in the field of collapsible boats which
represent distinct advances over the prior art.

SUMMARY OF THE INVENTION
The present invention is directed to an
improved collapsible boat having several different
improvements which render the boat especially suitable

REPLACEMENT SHEETS SG
[ Description : paged .\... 40 paged .12
B Claim(s) :paged .13 fo paged .5,
B Drawing{s) : paged . 4o paged Th.
& Abstract  : paged .. to peged...
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REPLAG:"E8T SHEF
substantially of the sane shape as the diaphragmparts to REPL ""'\/Uh'ic“hﬁ“&'T
they are secured. These panels fold with the diaprrdgns when the |-
boat is to be collapsed. These panel s do not inteirf¢rel GiREBt19¢7
hi ngi ng of 't he di aphragm 20 along iits lines of weakng¢sg 12a, 12b and
12c. Fasteners 59 can be used fo~secure the panelfs 55-58 to the
di aphragm To rigidify the di aphragm when-the hoat js

‘expanded into its operating condition, a rigid board 60 5 can be

S Com B LRIl L9 Ll AR yeing s tER

t he connecti o

etween t aphragm

board 60 can BRL@F Wabhesr theraloaxmsd The presgntuinkepthent ukes off and
placed on thepda8PhAQERY! & pair of Hird¥diRe HEPRESAARERRONbAREE S

expand.

bottom panels and a pair of side panels hinged to
respective bottom or lower panels, there being a flexible

. or yieldable diaphragm or flexible transom which uses a

unique seal for connecting the diaphragm or flexible
transom to the panels of the boat.

The improvements further include the provision
of a motor mount which is associated with a rear seat
board wherein a metallic plate having several angles is
attached to the seat and projects rearwardly therefrom

‘and beyond the diaphragm to present a vertical block or

support to which the motor can be removably attached.

The features and improvements of the present
invention can also be used with a sailboat having a
rudder controlled by a tiller with the tiller being
rotatably mounted in some suitable manner on the
yieldable or flexible diaphragm.

Another version of the shiftable motor mount is
one in which the transverse cross section of the motor
mount is triangular and the mount can be rotatably

mounted in one of two positions on the sides of the boat

so that, when the mount is in one position, it serves as
a seat directly forwardly of the diaphragm and, in the
other position, it serves as a mounting panel for the
essential part of the mount while the forward parts of
the member alsoc serve as a seat as well. The diaphragm
can be made to accommodate rigid panels which fold with
the diaphragm itself and which rigidify and stabilize the
diaphragm such as when it is desirable to mount a motor
on the diaphragm.

Another aspect of the invention is the
provision of a rigid transom which can be lowered into
position on the bottom of the boat and then shifted
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30 Anot her type of notor nmount is shown in Fl-gs
12-14 in which a seat menber 70 having a first pargls F2- BT SHEET
hihgedly secured to a second panel 72 to form a i ght—angte
connection between the panels 71 and 72. A - shaft 7F b%ﬁﬁgﬁ%$ﬁﬁ t
menber 70 at the junction of 35 panels 71 and 72 and|the he
shaft are pivotally -3 - 9

o

rearwardly so that tongues or projections on the rear
surface portions of the transom can be moved rearwardly
and received in sealing relationship with forwardly
facing open end grooves or slots on the bottom and side
panels of the bocat. Thus, in a two step process, the
transom can be lowered into place, and then moved
rearwardly. The tongues on the transom can be of
yieldable or resilient material, such as rubber or the
like, so as to make a liquid tight fit which is
waterproof and which can withstand long periods of time
in the water for keeping the interior of the boat
substantially dry at all times.

The primary object of the present invention is
to provide an improved collapsible boat which has a
diaphragm which can be flexible as well as rigid and
which accommodates motor mounts which can project
rearwardly from the diaphragm yet the boat is
substantially sealed at all locations to prevent leakage
of water into the boat so as to render it sea worthy
notwithstanding the siﬁplicity of the construction of the
seals at the sides and bottoms of the boat.

Other objects of the present invention will
become apparent as the following specification
progresses, reference being had to the accompanying
drawings for an illustration of the invention.

IN THE DRAWINGS

Fig. 1 is a perspective view of an improved
collapsible boat of the present invention:

Fig. 2 is a fragmentary, perspective view of
the boat showing the foldable diaphragm at the rear of
the boat:

Fig. 3 is a schematic view of the rear of the
boat, showing the way in which the panels are hinged or

j folded to collapse the boat;



[

secured in sonme suitable manner to the sides 14 and 16 of ‘g,,w wnmﬁsg@gf
10 as shown in Fig. 14. When a notor i s} npt—te—be—bsed;
menber 70 is in t he operative position shown in FHg ké) % whi ch
the 5 upper surface of menber 71 cap serve as a seat| |T FEB 1997
hol e 27 in diaphragm 12 is not used. Wienlil is _desire
to mount the notor on boat 10, menmber 70 is rotated in a clockw se
sense when viewing Fig. 12 in a quarter turn into

shown 10 in Fig. Lorig A §0i8r afadnh Begehe a%g%é&mﬂvz&w

One or nore brages gggan rOV|ded to prevént novenent of the
menber 70 whi I ngsléﬁ uteh P8 FRE. 1: panel 71. Fig. 14 shoms

that panel 71 is adjacerrigp 5 is a rear elevational view of the boat;

Fig. 6 is an enlarged cross-sectional view of
one junction between a bottom panel of the boat and a '
side panel of the boat;

Fig. 7 is a perspective view of a foam plastic
insert for forming a seal at the central parts of the
bottom panels of the boat;

Fig. 8 is a view similar to Fig. 5 but showing
an improved motor mount for the foldable diaphragm at the
rear of the beoat; |

Fig. 9 is a top plan view of the motor mount
and boat of Fig. 8:°

Fig. 10 is a cross-sectional view taken along
line 10-10 of Fig. 9;

Fig. 11 is a view similar to Fig. 5 showing the
diaphragm supported by rigid panels yet the diaphragm is
foldable in the manner shown in Fig. 3;

Fig. 12 is a schematic side elevational view of
another embodiment of the motor mount of the present
invention, the motor mount being a rotatable seat-like
member in a storaée position;

Fig. 13 is a view similar to Fig. 12 but
showing the member in a motor mount operating position
with respect to the rear diaphragm:

Fig. 14 is a top plan view of the motor mount
member in Fig. 13 as attached by a pivot axis to the side
panels of the boat near the diaphragm; :

Figs. 14A and 14B are vertical section and _
perspective views of another embodiment of a motor mount
similar to the motor mount of Figs. 12-14:;

Fig. 15 is a perspective view of the
collapsible boat when used as a sail boat;
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opening 27 so that a notor can readily be attached to 15
project rearwardly fromthe diaphragm 12.

14B show a seat 72a for a boat 10 having a transo 2. Aleg
supports seat 72a on the - bottom of the boat. A seat| b@{ Hgglg '73
nounted by a pi vot 75 on board-78a-so that board {7l}a_can nov 8

ei ther 20 fromthe dashed |ine position shown in Fijg. 14

full line position. In the dashed |ine position, the eat 7la can

serve as a notor nmount. In the full line . position of Fig. ,
seat 7la can serve as anfFig. 16 iszadtPPoRdansdeWyi%iR iBe&Xiperi mposed on

seat 72a. 25 substantially FigidlBrafReewm Fea altdIndiseimPe apsat! baat
heavi ng a sai l 81l¥%5ﬂ%ed on a " mast 82 secured at .th t he

t base of
mast on a seat"Bs rtEangengis IAvET et GRtRefhe ‘botton panels of

the boat and then moved rearwardly into a sealing,
locking relationship with the boat bottom and side
panels; .

Fig. 17 is a cross-sectional view of the
transom before it is moved laterally into locking
relationship with the bottom panels of the boat;

Fig. 18 is a view similar to Fig. 17 but

. showing the transom locked to the bottom panels of the
boat;

Fig. 19 is an elevational view of one side of
the boat, showing the way in which the transom is moved
into position lockiﬁg a side panel of the boat to the
transom;

| Figs. 20 and 21 are fragmentary top plan and
rear elevational views of a boat with another type of
transom; and

Fig. 22 is an enlargéd, fragmentary view of the
attachment means for the transom of the boat of Figs. 20
and 21.

DETAIL DESCR ON OF THE DRAWINGS

A collapsible boat of the present invention is
broadly denoted by the numeral 10 and includes a rear,
foldable diaphragm 12 which serves somewhat as a .
yYieldable trahsom in certain applications as hereinafter
described. Boat 10 further includes a pair of side
panels 14 and 16 which have means forming hinge lines 22
and 26 connecting respective bottom panels 18 and 24, to
side panels 14 and 16, and means for forming a hinge line
24 interconnecting panels 18 and 20. The boat collapses
in the manner shown in Fig. 3 in that panels 14 and 16
overlie respective panels 18 and 20 and panels 14 and 16
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on the interior of the boat, there being a tiller 84 for

AUET QU
controlling a rudder 85. D aphragm 12 nmay or may not be 30 ﬁF&fc%ﬁhT
in the manner shown in Fig. 11. Atiller can be upted in any

- sui tabl e manner on di aphragm 12 such as by the not ¢r | mRiIBtFER 99y
.in Figs. 8-10 or the notor nount - 6 =shown in Figs. 12{14.
Figs. 16-19 show a boat 10 having sides 14 35 ~and 16 apd bottom panet
18 and 20 with hinge lines 22,

‘are naturally biased into their closed positions by

virtue of the hinged connections 22 and 26.
When boat 10 is collapsed, diaphragm 12 is
foldable along lines of weakness 12a, 12b and l2c as

" shown in Figs. 1 and 2. When collapsed, the boat can be

carried in a compact, substantially flat condition on the
side or top of a vehicle.

To assemble the boat, panels 14 and 16 are
moved apart with respect to panels 18 and 20 and board
seats 13, 15 and 17 are put into place spanning the side-
panels 14 and 16 as shown in Fig. 1 so as to hold the
sides panels 14 and 16 apart. Each of the board seats
has a leg or strut 19 which is secured to the underside
of the board seat and extends downwardly and snugly fits

'into the crevice formed by the connection of panels 18

and 20 along a longitudinal fore and aft hinge line 24.
Foam panels 21 can be used on ﬁhe inner side surfaces of
sides 14 and 16 for buoyancy purpoées. The board seats
may have foam pads 23 for this same purpose. A block 25
is shown in the central opening 27 (Fig. 3) of diaphragm
12 to illustrate how a motor mount block would loock from
the rear of the boat if the mount were put into place in
some suitable manner.

Hinge lines 22, 24 and 26 are all essentially
of the same construction as shown in Fig. 4. Hinge line
24 is formed from a pair of central flanges 29 and 31 on
bottom panels 18 and 20. A double backed adhesive tape
33 is placed between flanges 29 and 31 and the flanges
are pressed together by fastener means 35 which may be
staples, bolts or the like. Thus, flanges 29 and 31 and
tape 33 form a watertight seal extending lengthwise of
the boat and substantially to the ends of the boat. The
seals are formed at hinge lines 22, 24 and 26. A boot 37
is placed in surrounding relationship to each hinge line,
respectively, to enhance or at least cover the watertight
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- 10- | 24 and 26. A diaphragmor transom 12 has" A’ TF - l-OWBF
sidven

edge provided with a projection 80 which fits within a foF LAV an
elongat ed nenber 84 which is bonded to the upperi s rfaces of theg
bottom panels of the boat. 5 Menber 84 i s| spl R0 FEBe199Rd |afit
t o accommodat e the presence of Ringe line 24 so thiat the boat wifth
menber 84 attached to it can articulate into the configuration
shown in Fig. 3. Likew se, nenber 84 is split foye and aft to

acconmodat e h| e |nes 22 a d 26. S its 82 faci ng
forwardly and%ft ehefFmgd as escFP8ﬁ80ﬁ9°§Fde@%Pq £€.%5%0§ Eﬁaé 16
and sinilaH;Aocatlons on the boat as shown in Figs. 2 and S.

A seal 28 is formed between diaphragm 12 and
the side panels 14 and 16 and the bottom panels 18 and
20. To this end, diaphragm 12 has a lower flange 30 and
a pair of side flanges 32, lower flange 30 overlying two
tape strips 34, the tape strips being of double backed
adhesive tape and the tape strips being in engagement
with bottom panels 18 and 20, respectively. Fasteners
36, such as staples, bolts or the like, clamp the flange
30 to bottom panels 18 and 20.

' At the center of the boat, bottom panels 18 and
20 have flanges 18a and 20a which are secured by -
fasteners 36 to each other and to a compressed foam seal
38 shown in an uncompressed state in Fig. 7. Foam member
38, when compressed to the configquration shown in Fig. 5,
seals the junction between flanges 18a and 20a of bottom
panels 18 and 20. A pair of double backed adhesive tape
segments 19a are between the seal 38 and the adjacent
flanges 18a and 20a. Seal 38 is in the range of 1" to 2"
in length and initially has a wedge-shape configuration
as shown in Fig. 7.

Fig. 6 shows the detail of the hinge line 22
which is the same as hinge line 26. To this end, side 14
has a flange 1l4a adjacent to a tape segment 40a which is
also adjacent to the flange 32 of diaphragm 12. Flange
32 has a segment 32a which engages tape segmeht 40a on
one side and with a segment 42 of double backed adhesive
tape on the other side. Flange 30 of diaphragm 12 has a
flange 30a which engages segment 42 on one side and with
flange 44a of tape 34 between flange 30 and the bottonm
panel 18. Fasteners 46 secure the assembly of flanges
and segments in place. The structure of Fig. 6 provides
a watertight joint at each of hinge lines 22 and 26, yet
allows the boat 10 to fold in the manner shown in Fig. 3.



=
b d

e

menber 88 can extend upwardly al ong each of sides 14 Q“EBSHEPY

respectively, and present a slot or groove 90 at st-ce—for

reecei ving a tongue or projection 92 on 15 . di aphr ag

Figs. 16, 17 and 19 show the position of the" di é@Q#ﬁQBJﬂ%% t
©.is desired to |l ower the di aphragm = 8 =into place al|g ed with botto

sl ot 82 and side slots 83. Thus, to couple the |aphragn112 to the

boat, the 20 di aphragmis | owered i nt o position as
until the bottom of fl e 80, e es the_upper_surfa f

bott om panel s 18 and 23&9 158Tg&egvﬂ Br ™ PE mount %%S%ﬂﬁ¥¥nﬁ§)f n%ted
by the. nuner dload5 i Hawindg 7hole 27 formed thereimce T tiliis parsdiian, the

g; ZBH ggm 12 LA % remotdSly PEpRHSNEfler 8IEARLY Rt 18898 80aRb

16 and presents a horizontal flat surface 50 (Figqg. 16) to
which an angled, metallic member 51 can be secured by
fasteners 52. The member 51 is located centrally of seat
49 and extends upwardly and rearwardly therefrom through
hole 27 and to a right angle extension 52 at the rear end
of member 51. A wooden block 53 is secured to and
extends vertically from the upper portion of member 51.
Block 53 is used to mount an outboard motor on boat 10.
Fasteners 54 secure the extension 53 to member 51.

To strengthen diaphragm 12 of boat 10, the
diaphragm can be provided with rigid panels 55, 56, 57
and 58 as shown in Fig. 11. These panels are
substantially of the same shape as the diaphragm parts to
which they are secured. These panels fold with the
diaphragms when the boat is to be collapsed. These
panels do not interfere with the hinging of the diaphragm
along its lines of weakness 12a, 12b and 12c. Fasteners
‘59 can be used to secure the panels 55-58 to the
diaphragm.
_ To rigidify the diaphragm when the boat is
expanded into its operating condition, a rigid board 60
can be removably éoupled by fasteners 61 to the diaphragm
to strengthen the connection between the panels 55-58 and
the diaphragm. The board 60 can be of woocd or metal and
can quickly be taken off and placed on the diaphragm to
allow the diaphragm to collapse or expand.

Another type of motor mount is shown in
Figs. 12-14 in which a seat member 70 having a first
panel 71 is hingedly secured to a second panel 72 to form
a right angle connection between the panéls 71 and 72. A
shaft 73 is secured to member 70 at the junction of '
panels 71 and 72 and the ends of the shaft are pivotally
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12 will shift into slot 80 (Fig. 17) until the member 80 | {i

ER $iheT

“position shown in Fig. 18. In this position, proj e¢t fon '

rél easably received in slot 80 and in sealing rela i)n;né%égtklth
i nner surface defining the 30 sl of 80_ The projectiohs]9 1997

di aphragm 12 at the two 'sides thereof are also inj sealng
relationship to inner surfaces defining slots 90.f Wiile the

di vi sion of the ‘menbers 84 and 86 nust necessarily Cross—the-hinge
| i nes s@durdd 2Adsdfie sUitable sRAndly tBAe sideecessand, 16235

be provi ded WigLg L MBI LSS 05% {1 fpPunt e

When a motor is not to be used, member 70 is in
the operative position shown in Fig. 12 in which the
upper surface of member 71 can serve as a seat. The
hole 27 in diaphragm 12 is not used.

When it is desired to mount the motor on
boat 10, member 70 is rotated in a clockwise sense when
viewing Fig. 12 in a quarter turn into the position shown
in Fig. 13. A motor can then be attached to panel 71.
One or more braces 74 can be provided to prevent movement
of the member 70 while a motor is secured to the
panel 71. Fig. 14 shows that panel 71 is adjacent to
opening 27 so that a motor can readily be attached to
'panel 71 and project rearwardly from the diaphragm 12.

Figs. 14A and 14B show a seat 72a for a boat 10
having a transom 12. A leg 73 supports seat 72a on the
bottom of the boat. A seat board 7la is mounted by a
pivot 75 on board 72a so that board 71a can moved either
from the dashed line position shown in Fig. 14A to the
full line position. In the dashed line position, the
seat 71la can serve as a motor mount. In the full line
position of Fig. 14A, the seat 7la can serve as an
additional seat which is superimposed on seat 72a.

Fig. 15 shows boat 10 in use as a sailboat
having a sail 81 mounted on a mast 82 secured at the base
of the mast on a seat 83. Other seats 83 can be prdvided
on the interior of the boat, there being a tiller 84 for
controlling a rudder 85. Diaphragm 12 may or may not be
reinforced in the manner shown in Fig. 11. A tiller can
be mounted in any suitable manner on diaphragm 12 such as
by the motor mount shown in Figs. 8-10 or the motor mount
shown in Figs. 12-14. _

Figs. 16-19 show a boat 10 having sides 14
and 16 and bottom panels 18 and 20 with hinge lines 22,
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nenbers 84 and 86. For instance, double backed adhesive

segnents coul d be used between nenbers 84 and 86 and | ~—pa * -4B,

18 and 20. Figs. 20 and 21 show anot herj enbodlnent of qh
5 boat 10 in which a rigid transom 12a can be pl aced dhedd’FQB 1997, df |
transom 12 which is yieldable as described above with bl respect tot f
Figs. 1 and 2. Transom 12a has a pair—-ofOside edges “al'ong wWtha i
foam seal strip 90 is secured for engagenent mnth_Lhe.LnnngggLfa ﬁ

of the adjacent side

24 and 26. A diaphragm or transom 12 has a front lower
edge provided with a projection 80 which fits within a
groove 82 on elongated member 84 which is bonded to the
upper surfaces of the bottom panels of the boat.

Member 84 is split fore and aft to accommodate
the presence of hinge line 24 so that the boat with
member 84 attached to it can articulate into the
configuration shown in Fig. 3. Likewise, membér 84 is
split fore an& aft to accommodate hinge lines 22 and 26.

- Member 84 has its slot 82 facing forwardly and extending
from one side 14 to the opposite side 16 and similarly, a
member 88 can extend upwardly along each of sides 14

~and 16, respectively, and present a slot or groove 90 at
each side for receiving a tongue or projection 92 on
diaphragm 12.

Figs. 16, 17 and 19 show the position of the
diaphragm 12 when it is desired to lower the diaphragm
into place aligned with bottom slot 82 and side slots 83.

" Thus, to couple the diaphragm 12 to the boat, the
diaphragm is lowered into position as shown in Fig. 17
until the bottom of flange 80 engages the upper surface
of the bottom panels 18 and 20. This lowering of the
diaphragm is denoted by the numeral 85 in Fig. 17.

Once in this position, the diaphragm 12 can
then be pushed rearwardly so that flange 80 of diaphragm
12 will shift into slot 80 (Fig. 17) until the member 80
is in the position shown in Fig. 18. In this position,
projection 80 is releasably received in slot 80 and in
sealing relationship with the inner surface defining the
slot 80. The projections 92 on diaphragm 12 at the two

_ sides thereof are also in sealing relationship to inner
surfaces defining slots 90. While the division of the
members 84 and 86 must necessarily cross the hinge lines
22, 24 and 26, suitable sealing means, if necessary, can
be provided where the hinge lines cross the mounting



10 and bottomwall of the boat. Sinilarly,.the opposjt - FERT SHERT

of the transom 12a has a foamstrip 90, and the bof tpm has a foam
strip 91 as shown in Fig. 21. To retain tf a@<bREB21997Nn
pl ace as shown in Fig. 20, a pair of living hinges} 93 shown in
detail in 15 "Fig. 22 is secured by fasteners 94 to tHhe adjacent sSide
wall 14 of the boat 10." H nge 93 has a~hdte™96 for Lving a

t hreaded bolt 97 carried by transom 12a. A nut is threaded-onto the
bolt 97 to secure the living +hinge to the transom 12a. 20

e PSS | THBI WOUAER &0 B Hilhns , goBALTBIERAR Tedfle,
used to nount #%apet Gegments could e bosed dvretwWeencrembeysc8d wndh@f and
interfering wih{A& 14, 16, 18 and 20.

Figs. 20 and 21 show another embodiment of the
boat 10 in which a rigid transom 1l2a can be placed ahead
of transom 12 which is yieldable as described above with
respect to Figs. 1 and 2. Transom l2a has a pair of side
edges along with a foam seal strip 90 is secured for
engagenent with the inner surface of the adjacent side
and bottom wall of the boat. Similarly,.the opposite
side of the transom 12a has a foam strip 90, and the
bottom has a foam strip 91 as shown in Fig. 21.

To retain transom 12a in place as shown in
Fig. 20, a pair of living hinges 93 shown in detail in
Fig. 22 is secured by fasteners 94 to the adjacent side
wall 14 of the boat 10. Hinge 93 has a hole 96 for
receiving a threaded bolt 97 carried by transom 1l2a.

A nut is threaded onto the bolt 97 to secure the living
hinge to the transom 12a.

The present invention provides an improved
collapsible boat in which a flexible diaphragm can be
folded with the boat and can be used to mount a motor on
the boat at the rear thereof without interfering with the
operation of the boat or the occupants of the boat.

Where suitable, such as in bonding plastic
qgterials together, the Hellerbond process is preferably
used. This process operates to join materials without
depending upon the heat inducted from exterior surfaces.
Rapid bonds of weld strength are accomplished with this

] process. Heat is generated directly at the interface by
a maénetic field which reaches through the materials
being joined, eliminating the need for heat transfer.
This interior heat generation is particularly valuable
for bonding thick, reinforced, dissimilar, heat-sensitive
oriented materials. For instance, this process is

v
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operation of the boat or the occupants of the boat. 25

Where suitable, such as in bonding plastic mat er ilal-s - ogefher ;. the
Hel | erbond process is preferably. used. This process. opsrates to
join materials wthout dependi ng. upon the heat inducted from
exterior surfaces. Rapi d bonds of weld strength gre ag&ohphi®ted
with this 30 process. Heat is generated directly atf tihe interface by
~a magnetie field which reaches through the nmaterials ) bei ng j ol ned,
elimnating the need for heat transfer. Thi s intieriqr _heat
generation is particularly val uabl e for bonding thick, reinforced,
di ssimlar, heat-sensitive 35 orignted materials. For instance, this
process is

suitable for bonding members 84 and 88 (Figs. 16-18), to
adjacent surfaces. Other locations on the various

- embodiments disclosed above can also be able to be bonded
with the Hellerbond process.
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Hﬂmﬁ Htlm ﬁﬂ lMﬂl bonded with the Hellerbond grdcess.
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surtabte for bondi ng menbers 84 and 88 (Fi gs

N _THE CILATIMS

1. In a collapsible boat having a pair of
bottom panels and a pair of side panels hinged to
respective bottoms panels, each panel having a rear
margin:

a flexible diaphragm having fold lines to allow

the dlaphragm to fold intoc a substantially compact

condltlon, the diaphragm having a bottom rear flange and
a pair of side rim flanges; -

means for coupling the flanges of the diaphragm
to the rear margins of respective panels; and

means for sealing the junctions between the
rear margins of the panels and the flanges of the
diaphragm to prevent leakage across said junctions while
allowing the boat to collapse or expand.

2. In a collapsible boat as set forth in
Claim 1, wherein the sealing means includes a foam
element between the flanges of the diaphragm, and
fastener means for clamping the flanges together.

3. In a collapsible boat as set forth in
Claim 2, wherein said sealing means includes a strip of
double backed adhesive tape between said foam element and
each flange, respectively.

4. In a collapsible boat as set forth in
Claim 1, wherein said sealing means includes a strip of
double backed adhesive tape between the flanges.

5. In a collapsible boat as set forth in
Claim 1, wherein is included a number of rigid panels

. secured to the diaphragm between adjacent fold lines

thereof to stabilize the diaphragm.
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IN THE CLAI MS 1. Ina:coliapsibhe:

boat haV|ng a*parr—ﬁ+—~—-——___hgiton1paners and a pair of; Slde h&ﬁehs»-Mﬂ
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6. In a collapsible boat as set forth in
Claim 1, wherein said panels are made of wood and are
substantially complemehtal to respective panels of the
diaphragm.

7. In a collapsible boat as set forth in

-Claim 5, wherein the sealing means includes a resilient

foam element, said foam element being initially wedge-
shaped, the foam element being in the range of 1" to 3"
in length. _ -

8. In a collapsible boat as set forth in
Clainm 5, wherein is included a motor mount having a front
end and a rear end, there being a seat in the boat near
the diaphragm thereof, said motor mount including an
elongated member for attachment at one end to the seat
and at the other end to the motor.

9. In a collapsible boat as set forth in
Claim 8, wherein the diaphragm has a hole therethrough
and the member being provided with a pair of spaced,
generally parallel elements, a front element adapted to
be secured to the seat and a rear element adapted to
extend through the opening of the diaphragm, whereby a
block can be placed on the rear element to thereby secure
a motor thereto.

10. In a coilapsible boat as set forth in
Claim 1, wherein said diaphragm has a hele therethrough,
and a seat having a pair of surfaces at right angles to
each other, means pivotally mounting the seat on the boat
for movement of one of the surfaces from a position
generally horizontal to a position generally vertical
across said hole of the diaphragm, whereby the first
surface can be used as a seat when the member is



mar gi n: a flexible diaphragm having fol d I;
the diaphragmto fold into a substantially conpact i G

di aphragm havi n | ange and 10 . a pair df iside rim ,
fl anges: Hlﬁl[?ﬁl[fﬂli”ﬂﬁﬂ for coupling the flanges |off t36 FEBPRORQ!
to the rear margins of ré&spéctfve panel 35 and . i means for

sealing the junctions between the rear margi ns of |t he panetrsamd
the flanges of the 15 di aphragm to prevent | eakage adrqss said

=

junctions while | allowing the boat to coll apse or expand.
2. In a coIIQBﬁHQQ?qiinaQQ;%Rﬁ Fuxface rcan serve as a motor mount

when the member is in the vertical position.

11. In a collapsible boat as set forth in
Claim 10, wherein is included one or more braces for
releasably attaching the second surface across the
opening of the diaphragm.

12. 1In a collapsible boat as set forth in
Claim 1, wherein said boat has a sail mast and a sail on
the mast, there being a rudder pivotally mounted on the
transom, and a tiller coupled to the rudder.

13. In ;lcollapsibie boat as set forth in
Claim 1, wherein is included a first seal means on the
bottom of the diaphragm and second and third seal means
on respective sides thereof, each of said first seal
means, said second seal means and the third seal means
including an elongated projection and means defining an
elongated slot for receiving each projection,
':espectively.

14. In a collapsible boat as set forth in
Claim 13, wherein said first seal means includes an
elongated member secured to the bottom panels of the
boat, said projections for the first seal means being on
the bottom margin of the diaphragm, each of said second
and third seal means including an elongated member -
secured to a respective side panel of the boat, said
projections for the second seal means and the third seal
means being on respective side panels of the boat.



Claim1, wherein the sealing neans includes a foam 20 el enent bet ween

the flanges of the di aphragm and fastener neans for_clanping-the
flanges t oget her. 3. Ina coIIapS|bIe‘b®apLa§_ﬂﬁﬁ SHEET
forth in : Claim 2, mheﬁeln said %allng neans i ncl udes,-a- stfrpwvf """
.doubl e backed adhesive tape between sai & foam el enent and i é _ §

fl ange, respectively. 4. In a collapsiple Edaf 'sﬁ§Zt;
forth in Claim 1, wherein said sealing nmeans |ncludes a §LLLp“oi

doubl e backed adhesive tape berypapved: ddIdNIRSrBLE BOAT

ABSTRACT OF THE DISCLOSURE

A boat having bottom and side panels. A
yieldable diaphragm has a seal between the diaphragm and
the panels. A motor mount on a rear seat board projects
rearwardly and beyond the diaphragm to present a support
for a motor. A sailboat has a rudder controlled by a
tiller. Another motor mount is rotatably mounted on the
sides of the boat so that it serves as a seat or a
mounting panel for a boat. A diaphragm can be placed on
the bottom of the boat and then shifted rearwardly so
that tongues or projections of rubber on the bottom and
sides of the diaphragm can be moved rearwardly and
received in sealing relationship with forwardly facing,
open end slots on the bottom and side panels of the boat.
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I ncl uded a nunber of rigid panels secured to the di
adj acent fold lines 35 thereof to stabilize the diaphr
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6. In a collapsible boat as set forth in ‘daimi,: wher iifi s &IrgET -

panel s are made of wood and are: substantially cor;rp'l;-'e-nfe-nt"a 0
réspecti ve panels of the di aphragm 5 | I . :

col | apsi bl e boat as set forth in daimb5, wherein thei@e%ﬂ?égd’% n
i ncl udes a resilient foam el enent, ,said foamele | :
initially wedge- shaped, the foam € enent being ijn the range of 1"
to 3" 10 i n |ength. 8. In a collapstbtehoal as

set forth in




Claimb5, wherein is included a notor nount having a front
rear end, there being a seat in the boat near 15 t he di
t Hereof , said notor nount including an el ongat ed nent
attachment at one end to the seat .and at the other er
not or . ' . Ina colgl apsi bl e boat as set
Claim8, wherein the di aphragm has a hole thereth
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menber being provided w tf_a_gai rof spaced
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a notor thereto. 10. In a col |l apsible boat as set

forth in Claiml1l, wherein said diaphragm has a hol e therethrough,
30 and a seat having a pair of surfaces at right angles to

each other, neans pivotally nmounting the seat on the boat for
novenent of one of the surfaces froma positiqp_ general ly

hori zontal to a position generally verti cal across said hol e of
the di aphragm whereby the first 35 . surface can be used as a seat when

‘the nenber is
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when the nenber is in the vertical position.

Cl ai m 10, wherdi RE r,snamm,fra‘g?‘

rel easably attaching the secgn

col'l apsi bl e boat as set forth in 5
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12. In a coll apsible boat as set forth in 10 Cla|n11 wherein said

boat has a sail nmast and a sail on t he mast, ) prdder
pi‘'votal |y nounted on the transom and a tiIIer Pgﬁ%ﬁﬁﬁjﬁ.gﬂif
rudder . 13. In a col |l apsi bl e boat} gs set forth id 15
Claim1, wherein is included a first seal means on tHe | 20 FEB0E97om qf

t he di aphragm and second and third seal neans n respective dides
t hereof, each of said first seal -Gneans, said Jsecond seal neans |and
the third seal neans ' i ncl udi ng an el ongat ed ' | S

defining an 20 el ongated sl ot for receiving each projection,
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réspectively. 14. In a collépsible boat as set forth in

Claim13, wherein said first seal means includes an 25 el ongat ed

. menber secured to the bottom panels of the boat, said projections
for the first seal neans being on the bottom margin of the
di aphragm each of said second arp-third seal neans including an
el ongat ed nenber secured to a respective side panel of the boat,
said 30 projections for the second seal neans and the third seal
nmeans bei ng on respective side panels @Zttgaobcﬁag 0
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