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The present invention relates to improvements in port-
able folding trussed craft units and, in particular, to im-
provements relating to the subject matter disclosed in
my copending application Ser. No. 226,822, filed concur-
rently herewith, now Patent No. 2,669,960. Reference
is made to said application for a complete discussion of
the details of a trussed craft unit to which the improve-
ments of the present invention may conveniently be ap-
plied.

The most important object of my invention is to pro-
vide conveniently operable and relatively inexpensive
means for stiffening an assembly of several buoyant deck
grids joined serially by hinges so that an assembly of
such deck grids may be relatively rigidly held in posi-
tion against articulation about the hinges when subject
to load stresses of various kinds.

Another important object of the invention is to pro-
vide a plurality of hinged deck grids combined with
stiffening means rendering the grids capable of being
easily assembled into comparatively rigid structures use-
ful as bridges, ramps, and the like.

These and other objects and features of the invention
will be more readily understood and appreciated from
the following detailed description of preferred embodi-
ments thereof selected for purposes of illustration and
shown in the accompanying drawings, in which:

Fig. 1 is a view in side elevation of a pair of deck
grid sections illustrating the position of the pontoons
in their collapsed state and the truss members parallel
to the grid sectionms,

Fig. 2 is a ‘view in side elevation of a deck grid as-
sembly with inflated pontoons and lowered side trusses,

Fig. 3 is a view in perspective, with parts cut away
for clarity, showing the construction of one form of
deck grid,

Fig! 4 is a view in perspective showing rather diagram-
matically one form of stiffening employed in conjunction
with a pair of deck grids,

Fig. 5 is a view in perspective showing another form
of cable and strut stiffening for deck grids,

" Fig. 6 is a diagrammatic view in perspective showing
several deck grids coupled together and stiffened,

Fig. 7 is a view similar to Fig. 6 but showing the deck
grids assembled as a catenary bridge,

“Fig. 8 is a view in perspective illustrating the assembly
of several deck grids into an arched bridge, and

Fig. 9 is a view in side elevation showing the as-
sembly of a plurality of deck grids as a suspension bridge.

For the details of construction of one form of deck
grid, or trussed craft unit, suitable for use in conjunc-
tion with the present invention the reader is referred
to' my copending application, but I have shown in Figs.
1-3 the essential elements thereof, and an inspection
of these figures will show that each deck grid or trussed
craft unit is composed ‘of a tubular skeleton frame in-
cluding two long side tubes 19, a central longitudinal
tube 11 and shorter end tubes 12. The area within
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the outer tubes may conveniently be covered by a grating
16 in which is included a removable manhole section
18; or the deck may be a solid sheet of wood or steel
or other suitable material. The ends of the side tubes
10 and the center tube 11 are provided with heavy hinge
plates 14 which are offset vertically and arranged in
alternation so that at one end of each unit the hinge
plates 14 extend downwardly, while at the opposite end
they extend upwardly. Consequently a plurality of deck
grids may be hinged together in series and folded in
accordion fashion to form a compact stack. A stout
stiffening strap 20 extends from each hinge plate casting
along the top or bottom of the longitudinal tubes of the
frame. Hinged to each of the side tubes 10 are heavy
bars 24, the outer ends of which are secured to long
tubular members 22 at the end of each of which are
hinge plates 26 and which may be swung down at right
angles to the deck section and secured in place by
hinged struts 25 to serve as side trusses lending strength
and rigidity to the deck grid.

Beneath each deck grid is a number of rows of cylin-
drical collapsible inflatable pontoons or bags 28, to the
bottom of each of which is secured a metal shoe 3.
At its upper end each bag is suitably secured to the deck
in any convenient manner, as recited in my dbove-
named co-pending application. The pontoons 28 col-
lapse for storage and rest within the deck grid as shown
in Fig. ‘1, while upen inflation they extend down. into
the position shown in Fig. 2. I comtemplate the provi-
sion of as many as 24 pontoons with each deck grid,
but for the sake of clarity in the drawings I have shown
each deck grid as provided only with six pontoons 28
in'a manner similar to that shown in Fig. 4. The princi-
ple of operation, however, is' the same, regardless of
the number of pontoons. I provide means (not shown)
for inflating the pontoons, the description illustrative of
the inflating means being omitted here because it has
been fully and entirely explained in my copending appli-
cation above identified. Moreover, the inflating means
per se forms no part of this invention as claimed. Al-
though for many uses sufficient rigidity is incorporated
into a string of deck grids by means of the side truss
members 22 and their associated hinges and struts, I
have devised a less cumbersome and expensive method
of trussing a plurality of units as shown in Figs. 4 and 5
where vertical struts are served by longitudinally running
cables. In the embodiment shown in Fig. 4 there is in-
cluded a pair of deck grids 48 and 42 (shown diagram-
matically) hinged at 41, each grid being provided with
six . pontoons 44. Each pontoon has at its bottom .a
metal shoe 46 suitably secured to the body of the pon-
toon and provided at each side with an eye 48. There
are six cables 45, each of which is secured at one end
to the end of the deck grid and runs down beneath both
of the grids 46 and 42, being secured at the far end of
the adjacent deck grid. Each cable passes through two
of the eyes 48 on the pontoon shoes 46, skipping the
row of pontoons nearest the far ends of the two sections
40 and 42. 1In Fig. 6 T have shown six deck grids, 40,
4y, 40”7, 42, 42, and 42”. Tt will be observed that
each end of each deck grid is served by cables but that
they are arranged in alternation so that each cable spans
two deck grids. While the cables, as shown in the draw-
ings, span but two grids, it is contemplated that each
cable may span more than two grids, since the principle”
of operation is not affected by the number of grids served
by each cable.

When the pontoons are collapsed, .the cables 45 are
slack; thus the deck sections may be folded into a stack
without interference from the cables. However, when
the stack is unfolded and the pontoons are inflated, the



cables are placed under tension and the pontoons, or
rather the confined air columns within them; serve as
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-vertical struts said pontoons and confined air columns .

within them acting as compression members in the fruss-
ing system. ~An advantage of this form of stiffening is
the fact that the inflated pontoons 44 are not incompressi-
ble. - ‘Consequently if an unduly heavy load is suddenly
applied, the deck grids will articulate to a limited extent
_ about the hinges and the cables will not snap. There-is
the further advantage that as the ‘pontoons are com-
pressed in response to the action of the cables under these
circumstances, thé resistance increases because the pres-

sure within each pontoon increases simultaneously un-

der compression. - As soon as the unduly heavy load has
been reduced, the action of the pontoons and cables is
to restore the deck grids to level position, Tt should be
pointed out.that each pontoon is served by cables run-
ning along both sides, the result being that there is no
tendency to displace the pontoons laterally, each being
held securely between two cables.” The normal tendency
of a load on a string of deck grids is to push-down the
“hinges, but the upward pressure of the flexible air-filled
pontoons against the underside of the deck structure will
be beneficial in counteracting such ‘transverse sagging.
It will also be readily seen that the resistance of the
- cables 45 and their trussing comes into play gradually
. ‘with some small motion at the hinge so that the two deck
grids  will ‘be heeled toward each other. This fiexibility
which permits the slight heeling of the deck grids thus
brings into play the natural resistance of these sections

to heeling, i. e. the metacentric stability of the bucyant:

structure. Furthermore if there are more than two grids,

_as shown in Fig. 6, they also will normally be heeled by
the heeling of the two grids bearing the load, and these
other grids will contribute further to the stability of the
string. Consequently - the forces -which the cable and
strut elements have to carry are reduced. -

In Fig. 5 there is illustrated another form-of the in-
vention in which the pontoon struts are replaced by en-
‘tirely rigid “strut- members.. In this instance there are
shown two deck grids 60 and. 62, with portions of ad-
jacent grids 60’ and 62’ hinged thereto. The: grid 60
is. provided at-its four corners with studs: 64 on which
are pivoted sturdy bars or struts 66 in the end:of each
of which. there is a through-and-through -hole for the
passage of a cable 68 running from the outer end ofthe
grid - 60 through the upwardly extending struts 66 and
to the far end of the grid 62. The grid 62 is similarly
provided with pivoted strut. members 76, two being shown
in the flat-storage position and two others being swung

" downwardly to -receive cables 74 which span the grids
60 -and.62. Thus, the two grids 60 and 62 are trussed
against .articulation either up or down, the cable 74

serving to prevent a depression of the hinge and the cable

68 with the struts 66 serving to prevent upward articula-
tion about the hinge joining the two grids. When it is
desired to fold the grids into a stack, the struts 66 and
70 are swung parallel with the decks and the cables thus
slackened sufficiently to permit folding. If desired the
struts may_be pinned in either position to prevent ac-
cidental displacement thereof. o o
In Fig. 7 there are six hinged deck grids hung like
a suspension chain between two abutments indicated at

50 and capable of providing the horizontal and vertical -
forces needed to keep the bridge deck in this suspended.

position when subjected to its intended live loads. The
cable and strut construction is of the type shown in Figs.
4 and 6, which is adequate to insure adequate local dis-
tribution of concentrated loads so that the local bending
of the deck structure at its various hinged joints is kept
within limits sufficient to prevent interference with the
movement: of traffic over. the bridge. . The action of the
cable and strut elements reduces the horizontal forces
applied to the abutments. - L

_In Fig. 8 the cable and strut construction of Fig. 5
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is shown as applied to six grids assembled-to form an
arch bridge. The six deck grids are divided into units
of three, each unit being provided with trussing both be-
low and above the deck. Furthermore there is provided
a pair of tie cables 92 joining the ends of the arch
to reduce the thrust upon -the abutments 80. In this
form each unit consists of three grids 82 provided with
upwardly extending struts §4 served by "cables 86 and
downwardly extending struts 88 served by cables-96.
For a short span the whole:length may be trussed ‘as
a single unit, just as each half is trussed in Fig. 8. )
In Fig. 9 there is shown a suspension bridge formed
from three units of the type shown in-Figs. 1-3. -This
bridge includes a pair of cable anchors 100 which serve
one of the two main suspension cables 102, each of which -
runs to a pair of posts 104 mounted in position cn the
opposite ends of the bridge.. The bridge is composed of
three deck grids 10 hinged at 14 and provided with side
truss members 22 hinged together as shown diagrammati-
cally ‘at 26. -Suspender cables 112 connect the main
suspension cable 102 with the bridge deck at the hinge
points 14. Although the suspension bridge has been
shown -as constructed of deck grids with the rigid side
truss elements as shown in Fig. 2, such a bridge may be
construéted with equal facility from deck grids. provided
with the strut and cable stiffening shown in Fig. 4 or 5.
In any application of the cable and strut stiffening to
folding bridge decks, the deck structure may either be
floated into place or transportéd by rail, overhead cables,
or the like. - If it is to be floated into position, the neces-
sary buoyancy is provided in-the grids themselves; the
tubular frames thereof; or by pontoons or- auxiliary floats.
This is also true when the structure is used ‘as a barge,
lighter, floating or beached causeway, dry ‘dock, or-other
waterborne device.’ : ) e
It will be evident that if the effective length of the out-
board edge of each side truss panel, of the type shown at
22 in Fig. 2, is the same as the effective length of ‘the
deck grid to which it is attached, the deck will be stiffened
in @ straight or plane form, but if the -ontboard edge of
the truss is longer or shorter than the effective length
of the deck grid to which it is connected, the latter “will
not lie in a plane but will approximate a curved surface;:

the surface curving one way or the other depending upon -’

whether the effective ‘length -of the truss is shorter or
longer than that of the deck. grid. - This fact may be taken
into account in constructing-arched and catenary’ forms
of deck bridges as shown in Figs. 7and 8, = - -7 o

.Although in Figs. 6 and 7 .to. promote clarity -of pres-
entation only one row of pontoons has ‘been illustrated,
it is to be understood that :the arrangement is to be-the :
same as that shown in Fig. 4.- Obviously the exact num-
ber of pontoons to be employed will be dictated-by the
application intended for the -appliance. : - As-indicated
above, the use of as many as.24 pontoons with each grid -
is contemplated. e R

Moreover, although the structure -illustrated in Fig. /9
does not carry pontoons, it-may prove desirable to em- -
ploy pontoons if the structure must be floated to the par-
ticular site of use. After the structure is- secured in-posi-
tion, the pontoons may be removed or collapsed and re-
tained in' place to reduce wind ‘loading.. The latter is -
particularly desirable if the bridge is to be later moved
to another site.- o :

Having now described and ,i]iilstrated a preferred-em- . ..

bodiment of my invention, what I claim as new and.de-
sire to secure by Letters Patent of .the United States is:
1. A trussed structure comprising a plurality of deck
grids- hinged in series, a plurality of inflatable members
secured beneath each deck grid, and a plurality of cables,
each cable being. secured to one end of one of said deck :
grids, engaging a plurality of:said inflatable members un-
der at least two deck grids and being secured-at its other

" end to the end of another deck grid, whereby: inflation of

said member will tension said.cables. <o ¢
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2. A trussed structure comprising a plurality of deck
grids hinged in series, a plurality of rows of inflatable
members disposed beneath cach of said deck grids, a
shoe secured to the bottom of each of said members, and
cables secured to the far ends of adjacent grids and en-
gaging the shoes on at least one of said inflatable mem-
bers under each grid.

3. A trussed structure comprising a plurality of deck
grids, fastening means fixed to the ends of each of said
grids for joining said grids in series relationship, cables
spanning two grids and secured at their ends to said grids
adjacent said fastening means, and collapsible compres-
sion members projecting from said grids and engaging
said cables.

4. A trussed structure comprising a plurality of buoy-
ant deck grids, fastening means fixed to the ends of each
of said grids for joining said grids in series relationship,
cables spanning two grids and secured at their ends to said
grids adjacent said fastening means, and collapsible com-
pression members projecting from said grids and engag-
ing said cables.

5. A trussed structure comprising a plurality of deck
grids, fastening means fixed to the ends of each of said
grids for joining said grids in series relationship, a plu-
rality of inflatable collapsible pontoons disposed beneath
each grid, and a cable spanning at least two of said grids,
secured to alternate ends of adjacent grids adjacent said
fastening means and engaging said pontoons.

6. A bridge comprising a plurality of deck grids hinged
in series, a first cable spanning the entire series and con-
nected to the end of the series, said cable being shorter
than said series, pivotally mounted strut members se-
cured to each of said grids movable to a substantially
vertical position, and a plurality of cables spanning at
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least two of said grids secured to alternate ends of ad-
jacent grids and engaging said strut members to stiffen
said grids in arched position.

7. A trussed structure comprising a plurality of deck
grids hinged in series, a plurality of cables secured at
each end to and running longitudinally along said grids
beneath said series of grids, and inflatable collapsible
members secured to said grids and to said cables inter-
mediate the ends of said cables, said members being in-
flated to tension said cables.

8. A trussed structure comprising a plurality of deck
grids hinged in series, a pluraiity of cables spanning two
adjacent grids and running longitudinally along said
series, and movable struts secured to said grids and to
said cables positioned to temsion said cables and being
adapted to be moved to a position to permit relative
pivotal movement of said grids.
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