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8 Claims.

The invention described herein, if patented,
may be manufactured and used by or for the
Government for governmental purposes, without
the payment to me of any royalty thereon.

My invention relates to collapsible boats and
more particularly to frames for the same. Such
boats are well known, and it is contemplated that
the frame of the invention will have secured
thereover either permanently or detachably a
flexible cover of any suitable waterprcof mate-
rial. Thus, the frame and cover may be folded
and unfolded as a unit. It is contemplated that
the boat according to the invention will be readily
portable, whereby- it ‘is particularly adapted for
use by explorers.

With the foregoing in view, it is an object of
my invention to provide an improved-collapsible
boat.

A further object is to provide an improved
frame for a collapsible boat.

A further object is to provide in an improved
frame for a collapsible boat, novel means for
maintaining the frame in an extended or opera-
tive position.

A further object is to provide an improved
frame for a collapsible boat, which includes col-
lapsible floor boards, and novel means for main-
taining such floor boards in an extended or floor-
providing position.

Gther objects and advantage reside in the par-
ticular structure of the invention, combination
and arrangement of the several parts thereof, all
of which will be readily understood by those
skilled in the art upon reference to the attached
drawings and following specification, wherein
the invention is shown, described and claimed

In the drawing:

Figure 1 is a perspective view of the invention,
the same being shown in the operative position;

Figure 2 is a longitudinal vertlcal sectional
view thereof;

Figure 3 is a fragmentary longltudmal vertical
sectional view showing a portion of Figure 2 with
the parts in the partially collapsed position;

Figure 4 is a longitudinal vertical sectional view
showing the parts in the fully collapsed position;

Figure 5 is a transverse vertical sectional view
on a slightly enlarged scale and taken substan-
tially on the planes of the line 5—5 of Figure 2.

Referring specifically to the drawings, wherein
like reference characters designate like parts
throughout the several views, 10 indicates gener-
ally ‘a collapsible frame for the boat according
to the invention. The frame 10 is covered with
a waterproof flexible cover Il of any suitable
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. legs of a U-shaped transverse rib (4.

material. The cover 11 is secured to the frame
10 in any suitable manner as by the lacing 12.

The frame {0 comprises a pair of side plates {3,
which are fixedly secured to the upper ends of the
The side
plates 13 are disposed in laterally spaced paral-
lel relation and cooperate with the rib 14 to form
the base for the frame about which the other
frame parts are moved to and from the collapsed
and extended positions.  Thus, the side plates 13
have pivoted thereto the free ends of the legs of
two graded sets of hull-providing resilient ribs 15,
I6, 17, 18 and 19. The ribs of each set are gradu-
ated so that each is of a.different length. As the
ribs of each set are identical, it will suffice to
describe but a single set. Thus, the uppermost
ribs 18 when in the extended positions, provide
the gunwales of the boat as shown in Figure 1.
In such positions, the legs of the ribs 15 are siib-
stantially aligned and extend from the side plates
{3, in opposite directions. The second or next
lowermost ribs 16 are slightly shorter than the
ribs 18, and the webs thereof, when in the ex-
tended positions, are disposed' substantially in-
termediate the gunwale and the keel. The third
or next lowermost ribs 1T are still shorter and
extend from the side plates 13 to the keel at the
bow and the stern of the boat. The remaining
fourth and fifth ribs 18 and 19 of each set under-
lie the keel intermediate the bow or stern:and
the side plates (3. As best seen in Figure 4, the
sets of ribs are substantially parallel to each
other when the frame 10 is in the folded position.

Certain-of the ribs of each set are folded and
extended by means now to be described.” Thus,
each second rib 16 has slidably mounted on each
leg thereof a toggle slide 20. Also, each leg of
each second rib 16 has fixedly secured in any suit-
able manner a stop 21, to limit sliding movement
of the slide 28 in one direction. Each toggle slide
20, has pivotally secured thereto in any suitable
manner, the inner ends of a pair of toggle links
22 and 23. ' The toggle link 22 extends upwardly
from the slide 20 and the toggle link 23 extends
downwardly ‘therefrom. The outer ends of the
links 22 and 23 are pivotally secured to ears 24
and 25, which in turn are rigidly secured to the
legs of the uppermost ribs 15 and third ribs 17.
In Figure 1, the toggle links 22 and 23 fogether
with-the slides 20 have been moved to the extend-
ed position, whereby to force the ribs (5 and (7
away from the intermediate rib 16. 'This move-
ment is away from the side plates 13, and is lim~
ited by the engagement of the slldes 20 with the
stops 21. :
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The stops 21 are so located that the slides 20
and links 22 and 23 have passed their dead cen-
ters when the slides abut the stops 21. There-
fore, the toggles are locked in the extended posi-
tion by the resilient pressure of the legs of ribs
i5 and 17 in a well-known manner. As best seen
in Figure 3, wherr the slides 28 are:slid away from:
stops 21 toward the side plates 13, the toggles are:
collapsed after passing their dead centers and as
this movement is continued, the ribs {5, 18 and %
are thereby drawn into juxtaposed substantially
parallel relation. Thereafter, all ribs of each
set may be swung downwardly on the side plates
{3 to the fully collapsed position of Figure 4,
wherein all ribs are substantially parallel.

Preferably, the bow and the stern of the hoat
are each provided with an additional toggle gen~
erally indicated at 25, which are effective to: flex
the front and rear portions of the ribs ¥ up-
wardly, whereby to provide a raised bow and
stern,. as well as to provide: zeinforcements: fox
the. Yow and stern. Each toggle 2%, comprises
an upper section 2¥ and:a lower section 28, which
are hingedly cennected together by any suitatle
binge 29. The upper end of the wupper section
21 ig formed with: a- notch or groove 38, in which
is' received the web' of the upper rib 5. The
lower end of the lower section 28 is pivotally se-
cured: by any.suitable: nmeans 31 to: the web 32
of the: rib: 1. Movement. of the toggle sections:
it the extending direction is limited by the en=-
gasement of one of the sections with the web
of the intermediate rib 16, as clearly seen .in
Figure 2. The parts are so arranged that this
engagement. oecurs: after the sections hizve passed
the: dead cexnter whereby the sections are resil-
jently locked in: the extended position by ribs U5
and (T.

The wehs 32 of the ribs T have pivotally or
hingedly secured. thereto by any suitable hinge-
providing members 38, the outer ends of & pair of
floor boards 34 and 35. The inner ends of floor
boards 34 and 35 are hingedly connected to-
gether by suitable hinges 36. The hinges 36 ex-
tend transversely of the hull and fold upwardly
so that the: floor beards may ke collapsed from
the extended position ef Figures I and 2 to the
folded or face-to-face position of Figure 4. Also,
it should be noted that the web of the center rib
14 underlies the floor boards in the region of
hinges 36 seo as to limit movement of the floor
boards in the unfolding or extending direction o
the flush position of Figs. 1 and 2. As aforesaid
the cuter endg of the floor boards 38 and 3% are
supported by the webs of the ribs (7. Interme-
diate portions of the floar hoards 34 and 3% are
supported by the webs of the shorter ribs ¢ and
19, the webs of which underlie the floor boards.

To maintain the floor boards 34 and 3% in the
extended position, whereby to give longitudinal
rigidity to the beat, there has been provided the
structure now to be described. Thaus, a latch bar
3% is hingedly secured to one leg 3T of the center
rib +4 by any suitable hinge 42. The lateh bar
39 may comprise a single section or, as shown,
a pair of sections 40 and 41 hingedly connected
together in end-to-end relation by any suitable
hinge 43. The latch bar 39 is so dispesed as to
overlie the joint between the floor boards 34 and
35, whereby to clamp such joint and boards
against the web of the center rib 14. The oppo-
site leg 38 of the center rib 14 is provided with
& suitable latch 44, which is engagsable with a
latch detent 45, carried by the free end of the
section 41 of the latch bar.

Preferably, the de- .

10

15

20

25

30

4

4

tent 45 and/or the free end of the latch bar sec~
tion 4{ is provided with a pair of furcations 48,
which straddle the leg 38 of the rib {4 when the
lateh bar is extended across the floor boards.
This arrangement prevents horizontal swinging
of the lateh kar, but permits vertical swinging
thereof and/or collapsing thereof on the hinges
42 and 43. It is understood; of course, that the
hinge 43 is provided merely to permit collapse of
the latch bar 39, and is not necessary for the
proper operation of the latch- bar. As clearly
seen in Figure 5, the abutting ends of the latch
bar sections 49 and 4f limit downward swinging
of the sectons to the aligned position, and also
prevent accidental upward collapse of the hinge
43. Thus, the latch bar 39 securely clamps the
hinge joint of the floor boards 34 and 35 against
the web of the center rib 4.

The sequence in which the several toggles and
the latch bar are actuated in extending or col-
lapsing the frame is unimportant. It is under-
stood, of course,.that all toggles must be collapsed
and the latch bar released before the frame cen
be collapsed te the Figure 4 position.

It is-contemplated that the keoat according to
the invention, will ke provided with one or more.
suitable seats 59, Figure 5. Such seats 50, form
no part of the present invention. :

While I have shown and descrihed what is now
thought teo. be the preferred embodiment of the
invention, it is to be understoed that the same is
susceptible of other forms. and expressions. Con-
sequently, I do not. limit: myself to the preeise
structures shown and described hereinabove, ex-
cent as hereinafter claimed.

I claim:

1. In a frame for a cellapsible hoat, including
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a. connscting web, said
legs including free ends piveted to said pair of
side plates for pivotal movement to and from ex-
tended positions in which corresponding ribs of
each set extend from said side plates in similar

5 angular relation but in ownposite directions and

folded positions in which all of said ribs depend
from said side plates in substantially paraliel re-
lation, each set of ribs including an uppermost rib
and subjacent second and third riks; the im-
provement comprising a pair of floor beards for
said. frame adapted to. be supported or the webs
of some of said ribs between the legs thereef,
hinge means hingedly eonneecting adjacent endas
of said boards together for folding movemsant with
said ribs to and from extended and folded posi-
tions wherein said koards are disposed. respect-
tively in end-to-end relation and face-to-face
relation, a center rib of U-shaped form having two
upstanding legs fixed to and depending from said

3 side plates between said sets of ribs, said center

rib having s web underlying said hinge means, a
latch bar pivoted to. one leg of said center rib
for vertical swinging mevement, into and out ¢f &
locking position overlying said adjscent ends of
said floor boards and clamping the same. to said
web of said center rib, and means on the other
leg of said center rib for latching said latch bar
in said locking position, whereby to pravent fold-
ing movement of said flocr boards.

2. In a frame for a collapsible boat, including
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a connecting web, said
legs. including free ends pivoted to said pair of
side plates for pivotal movement to and from
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extended 'positions.in which corresponding ribs
of each set extend from said side plates in simi-
lar angular relation but in opposite directions
and folded positions in which all of said ribs de-
pend from side plates in substantially parallel
relation, each set of ribs including an uppermost
rib and subjacent second and third ribs; the im-
provement comprising g pair of floor boards for
said frame adapted to be supported on the webs
of some of. said ribs between the legs thereof,
hinge means hingedly connecting adjacent ends
of sald boards together for folding movement
with said ribs to and from extended and folded
positions wherein said boards are dispcsed re-
svectively in end-to-end relation and face-to-
face relation, a center rib of U-shaped form hav-
ing two. upstanding legs fixed to and depending
from said side plates between said sets of ribs,
said center rib having a web underlying said
hinge means, a latch bar pivoted to one leg of
said center rib. for vertical swinging movement
into and out of a lecking position overlying said
adiacent ends of said floor boards and clamping
the same to said web of said center rib, a spring
latch mounted on the other leg of said center rib,
said latch bar having a free end operatively en-
gageable with ‘said spring latch for releasably
latching said latch bar in said locking position
whereby to prevent folding movement of said
floor boards. ‘ } :
3. In a frame for a collapsible hoat, including
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a connecting ‘web, said
legs including free ends pivoted to said pair of
side plates for pivotal movement to and from
“extended positions in which corresponding ribs
of each set extend from said side plates in similar
angular relation but in opposite directions and
folded positions in which all of said ribs depend
from said side plates in substantially parailel re-
lation, each set of ribs including an uppermost rib
and subjacent second and third ribs; the im-
provement comprising a pair ¢f floor boards for
said frame adapted to be supported on the webs
of some of said ribs between the legs thereof,
hinge means hingedly connecting adjacent ends
of said boards together for folding movement
with said ribs to and from extended and folded
positions wherein said boards are disposed re-
spectively in end-to-end relation and face-to-
face relation, a center rib of U-shaped form hav-
Ing two upstanding legs fixed to and depending
from said side plates between said sets of ribs,
said cenfer rib having a web underlying said
hinge means, a latch bar pivoted to one leg of said
center rib for vertical swinging movement into
and out of a locking position overlying said adja-
cent ends of said floor boards and clamping the
same to said web of said center rib; a spring latch
mounted on the other leg of said center rib, said
latch bar having a bifurcated free end adapted to
straddle said other leg of said center rib, said
free end of said latch bar being formed with a
latch detent operatively engageable with said
spring latch for releasably latching said latch bar
in said locking position whereby to prevent fold-
ing movement of said floor boards.
4. In a frame for a collapsible boat, ihcluding
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a connecting web, said
legs including free ends pivoted to said pair of
side plates for pivotal movement to and from
extended positions in which corresponding ribs
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of each set extend from said side plates in simi~
lar angular relation but in opposite ' directions
and folded positions in ‘which all of said ribs de-
pend from said side plates in substantially par-
allel relation, each set of ribs including an up-~
permost rib and subjacent second and third ribs;
the . improvement comprising a pair of floor
boards for said frame ‘adapted to be supported
on the webs of some of said ribs between the legs
thereof, hinge means hingedly connecting adja-
cent ends of ‘said boards together for:folding
movement with said ribs to and from- extended
and folded positions wherein said boards are dis-
posed - respectively in ‘end-to-end relation and
face-to-face relation, a center rib of U-shaped
form 'having two upstanding -legs fixed to and
depending from wsaid side plates between said
sets of ribs, said center rib having a web under-
lying said hinge means, ‘a latch bar pivoted to
one leg of said center rib-for vertical swinging
movement into and out of a locking position over-
Iying said adiacent ends of sald floor beards and
clamping the same to said web -of said center
rib. a spring latch mounted on the other leg of
said center rib, said latch bar having a free end
oreratively engageable with faid spring latch for
releasably latching said lateh bar in said lock-
ing position whereby to prevent folding move-
ment of said floor boards, said latch bar compris-
ing a pair of sections, means hingedly connect-
ing said sections together, and said spring latch
comprising "means for locking said sections
against hinging movement.

5. In a frame for a collapsible boat, including
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a2 connecting web, said
legs. including free ends pivoted to said pair of
side plates for pivotal mevement to and from ex-
tended positions in which corresponding ribs of
each set extend from said side plates in similar
angular relation but in opposite directions and
folded positions in which 21l of said ribs depend
from said side plates in substantially parallel re-
lation each set of ribs including an uppermost
rib and subjacent second and third ribs: the im-
provement comprising four toggle slides, there
being two of said slides longitudinally slidable
on the legs of said second rib of each set, an up-
per and a lower toggle link of each slide, said
links having inner ends pivoted to said slides,

' said upper and lower links having outer.ends piv-

oted respectively to said uppermost and third ribs
of each set, said toggle slides being slidable away
from said side plates to extend said uppermost,
second and third ribs of each set from said folded
to said extended positions; a pair of floor boards
for said frame adapted to be supported on the
webs of 'some of said.ribs between the legs there-
of, hinge: means hingedly connecting adjacent
ends of said boards: together for folding move-
ment with said ribs to and from extended and
folded positions wherein said boards are disposed
respectively in end-to-end relation and face-to-
face relation, a center rib of U-shaped form hav-
ing two upstanding legs fixed to and depending
from said side plates between said sets of ribs,
said center rib having a web underlying said

‘hinge means, g latch bar pivoted to one leg of

said center rib for vertical swinging movement
into and out of a locking position overlying said
adjacent ends of said floor boards and clamping
the same to said web of said center rib, and means
on the other leg of said center rib for latching
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satd latch bar in said locking position, wherehy to
prevent folding movement. of said floor board.

6. In a frame for a collapsible boat, including
a pair of laterally spaced and epposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a connecting weh, said
legs including free ends pivoted to said pair of
side plates for pivotal mavement to and from
extended positions in which corresponding ribs.
of each set extend from said side plates in simi-
lar angular relation but in opposite directions
and folded positions in which alt of said ribs
depend from said side plates in substantially
parallel relation, each set of ribs including an
unpermost rib- and subjacent second and third
ribs; the improvement comprising four toggle
slides, there being two of said slides longitudi-
nally slidable on the legs of said second rib of
each set, an upper and a lower teggle link for

each slide, said links having inner ends pivoted 2

to.said slides, said upper and lower links having
outer ends pivoted respectively fo said uppermost
and third ribs of each set, said toggle slides being
slidable awsay from said side plates to extend said
uppermoss, second and third ribs of each set.from
said folded to said extended positions, a pair of
floor boards for said frame adapted to be sup-
ported on the webs of some of sald ribs hetween:
the legs thereof, hinge means hingedly connect-
ing adjacent ends of: said boards together for
folding movement with said ribs to and from
extended and folded positions wherein said
boards are disposed respectively in end-to-end
relation and face-to-face relation, a center rib
of U-shaped form having two upstanding legs
fixed to and depending from said side plates be-
tween said sets of ribs, said center rib having a
web underlying said hinge means, a laich bar
pivoted to one leg of said center rib for vertical
swinging movement into and out of a locking
position. overlying said adjacent ends of said
floor boards and clamping the same to said web
of said center rib, means on the other leg of said
center rib for latching said lateh bar in said
locking position, whereby to prevent folding
movement of said floor boards, said floor boards
having outer ends, and means pivotally connect~
ing said outer ends to the webs of said third ribs
whereby to anchor said outer ends of said floor
boards to said frame.

7. In a frame for a collapsible boat, including
a pair of laterally spaced and opposed side plates
and two sets of graded U-shaped ribs, each rib
including two legs and a connecting web, said
Jegs including free ends pivoted to said pair of
side plates for pivotal movement to and from
extended ‘positions in which corresponding ribs
of each set extend from said side plates in simi-
lar angular relation but in opposite directions
and folded positions in which all of said ribs’
depend from said side plates in substantially
parallel relation, each set of ribs including an up~
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8
permost rib and subjacent second and third ribs;
the improvement comprising four toggle slides,
there being two of said slides:longitudinally: slid-
able on the legs of said second rib of each set,
an upper and a.lower toggle link for each: slide;
said links having inner ends pivoted to said slides,
said upper and lower links having outer ends
pivoted respectively to said uppermost and third
ribs of each set, and said toggle slides being slid-
able away from said side plates to extend said
uppermost, second and third ribs of each set from:
said folded to said extended positions, a pair of
floor boards for said frame adapted to be sup-
ported on the webs of some of said ribs between
the legs thereof, hinge means hingedly connect-
ing adjacent ends of said boards together for
folding movement with said ribs to and from
extended and folded positions wherein said
boards are disposed respectively in end-te-end
relation and face-to-face relation, means for
locking said floor boards in said extended posi-
tion, said floor boards having outer ends, and
means pivotally connecting said outer ends to
the webs of said third ribs whereby to anchor

- said outer ends of said floor boards to said frame.

8. In a frame for a collapsible beat, the com-
bination with a rigid base and oppositely directed
collapsible frame portions pivotally secured there-
to, of a pair of floor boards for said frame, there
being a floor board supported by each frame por-
tion, hinge means  hingedly connesting said
boards together in end-to-end relation for feld-
ing movement with said frame portions to and
from extended - and collapsed peositicns, said

. boards in the region of said hinge means being

supported by said base, a latch bar pivoted to said
base for vertical swinging mevement intc and
out.of a locking position overlying said hinge
means and clamping both of said boards teo said
base, and means for releasably locking said latch
bar in said loecking position, whereby to prevent
folding movement of said floor beards.

FINN RONNE.
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