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My invention relates to bridges and simi 
lar structures and has for its object to pro 
duce a new bridge material, especially for 
bridges for military use, permitting such 
bridges to be easily taken apart and trans 
ported. According to my invention, I pro 
vide floating units which may be connected 
together in various ways, either for the pur 
pose of forming movable floating bodies of 
larger size, or so as to form permanent. Sup 
ports for the bridge flooring. 
The improved bridge material according 

to this invention is formed of floating units 
consisting of a completely closed and water'- 
tight hollow metallic body of prismatic 
shape, each of said units being provided 
with means for the connection with adja 
cent units both in longitudinal and in trans 
verse direction without intervening spaces, 
the invention being characterized by the ar 
rangement and shape of the said connecting 
leaS. 
Another feature of my invention consists 

in this that the floating units can be made 
unsinkable by means of special cellular 
structures placed inside said units. 
In the annexed drawing schematically il 

lustrating the invention, - . 
Figs. 18 and 1 when placed side by side at 

the line a--a are a side view of a floating 
body formed of five units, Fig. 2 is a per 
spective view of an intermediate unit, Fig. 
3 a perspective view of an outside unit, Fig. 
4 a perspective view of the connections be 
tween the several parts of a bridge under 
construction, Fig. 5 a perspective view of a 
type of structure used to make the hollow 
units unsinkable. Figs. 6 and 7 are top views 
schematically showing the arrangement of 
the piers and a number of units connected 
with each other, Figs. S. 9, 10 show several 
forms of connections for the piers: Figs. 
11 to 14 show another kind of connection 
of the floating units. 
As will be seen from the drawing, the 

bridge is made up of a certain number of 
hollow floating units 1, suitably connected 
with each other. The number of said float 
ing units both longitudinally and trans 
versely (Figs. 1 and 4) can of course be 
changed to suit the existing conditions. 

Each unit consists of a metal sheet body 
of prismatic shape. Its walls are either 
soldered or riveted so as to produce a staunch 
structure. 
The end units 2 forming the stern and 

s 

other. 

the bow of the floating structure preferably 
are rounded SO as to improve their naviga 
tion qualities and to lessen the resistance of 
the stream when the ficating structure is 
anchored. . . . . - 

The several units are connected together 
in any suitable Inanner to form floating 
structures of any desired size and shape. 

In the embodiment shown in Figs. 1 to 
4, each unit has along its upper and lower 
Surface two continuous Walls provided witi, 
two lateral projections 3 and two sides pro 
vided with a central lateral projection 4 
adapted to enter the space between the two 
pi'ojections 3 of an adjacent unit. The pro 
jections are all made like steps. 
The side walls provided with the projec 

tions 3 have ribs 6 while the walls provided With the projections 4 have corresponding 
grooves 5, which arrangement permits the 
units to be quickly and surely connected to 
gether as shown in Fig. 4. . 

In order to ensure a fair distribution of 
the load upon the units of each floating 
structure, the units carry, a flooring made 
of metal beams 7 of suitable cross-section, 
e. g. channel shaped, which beams extend 
Over the upper surface of each unit being 
fastened thereto by means of screw boits 1.5. 
After the floating units have been con 

nected, the whole structure is enclosed be 
tween four hard timber beams 8, extending 
through iron straps 9 carried by the outside 
units. 

Each outside unit is provided with a cer 
tain number of adjustable bolts 18 which 
can be lengthened or shortened at willi, by 
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means of a sleeve 10 having two threads of 
opposite pitch. . 

Figs. 11 to 14 show another kind of con 
nection between the units, by means of cen 
tral rods, outside beams and the eventual 
addition of clamping projections and join 
ing plates. 

In Fig. 11 is shown in front view an isolat 
ed floating unit while Fig. 12 shows a num 
ber of outside units connected, each one of 
them being traversed by two tubes 20 and 21 
extending at right angles to each other and 
placed at a suitable distance one from the 

The tube 20 connects the front wall 
of the unit with the back Wall and is sol 
dered at its end to said walls. Tube 21 con 
nects in a similar manner, the lateral walls 
of the unit. -: 
Within said tubes are provided two rods 
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22 and 23 which serve for the connection of 
a certain number of adjoining units. Te 
outer ends of said rods project. On the olt 
side of the structure formed by said units, 
and by means of an outer screw nut two 
U-shaped irons 24 are secured, which form 
a peripheral belt of the structui'e about the 
middle of the structure's height. 

In order to uniformly distribute the 
weight on the floating structure, there is 
provided on its upper surface a pianking 
41 i'etained in place by transverse irons 42 
having holes through which pass pins 43, 
projecting from the upper surface of each 
unit and oil to which pins the locking nuts 
44 alie Screwed. 

According to Figs. 13 and 14, the edges 
of each unit are reinforced by frames 26 
of angle irons to which are attached the 
plates forming the walls of the unit, while 
on the upper and lower faces are fixed some 
"-shaped irons 27. The pi'oiecting Web 28 
of said irons acts as a connecting membe!' 
with the adjoining unit. - 
The upper and lower surfaces of each 

group of four units reinforced in the afore 
said manner, are connected together by 
means of plates 29, secured to a pianking 41 
and supplied each with four holes to re 
ceive one of the four connecting pins 30 
fixed on the stiffening frames near their 
vertices. The plates 31 fol' connecting the 

i. 
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one hole only. 
terminal units have, instead of two holes, 

Near their bases, the units ai'e connected 
21, rods 23 together by means of tubes 20 

and J-shaped irons 24 similarly to what 
has already been described with reference 
to Figs, 11 and 12. Some pins 30 are longer 
than others and serve for their connection 
with the irons intended to hold the plank 
ing of the bridge and of the raft. 
A floating structure built from the sin 

gle units being connected togethe' in any of . 
the aforesaid manners, may be used as a 
life-saving raft or landing-raft, or barge, 
or lighter for the conveyance of materials 
or passengers upon the water for which pur 
pose it may be supplied with cat's or a 
motor suitably fitted on the outside. 
The structure may also be used as a sup 

porting pier for a bridge planking intend 
ed for the crossing of a stream. In that 
case, it will be supplied with anchors or 
cables to moor it, and, instead of a rectan 
gular shape, the structure is given a point 
ed shape fore and aft so as to lessen the 
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resistance of the water. 
The pointed shape given to the pillar, 

and which is necessary when the current is 
strong, can be obtained, as shown in Fig. 
6, by one unit 12 and two half units 13 being 
cut, along a diagonal line, or, as shown in 
Fig. 7, by means of a unit 12 having two 
guard plates 14 for cutting the water, 
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As soon as such structures have been an 
cho;'ed or moored, it is necessary to look 
after their connection with the planking, 
for which purpose, in case the structure has 

Figs. 1 to 4, there been made according t 
is placed on the frame formed by the beams 
her 

11. 
The beams 11 

beams by means of the same connecting & 

pins 15, onto whose threaded ends are 
screwed the nuts 17. 

another wooden frarie formed by beams 
are connected with the 

Other connecting forms of the piers or 
floating structures are shown in Figs. 8, 9 
and 10 wherein may be seen that the pier's 8 
can be joined together by means of Wooden 
girders 47 (Fig. 8) upon which is after 
Wrds placed the planking 48, or by means 
of iron girders 49 (Fig. 9), or by means of 
two girders 50 and 51 (Fig. 10) placed one 
upon the other. Through the latter ar 
rangement especially the cential part of the 
bridge which may be reserved for the pas 
sage of very heavy loads is reinforced. 
The connecting girders, whatever their 

shape, instead of resting directly on the pil 
lars are supported by interposed contriv 
; : (es 2 
ridge in a horizontal, vertical or circular 

direction. - 
As has already been stated, one of the 

chief features of the invention consists in 
this, that the single units 1 can be rendered 
unsinkable by filling the inside space of the 
units with blocks of a light material, such as 
cork, for instance, india-rubber froath or 
even a cellular structure of a very thin 
metal plate. - . . 
In practice, where such bridges are ex 

posed to the enemy's fire, it will be better to 
fill the units 1 with blocks of a mixed struc 
ture, formed, as shown in Fig. 5, by large 
cells 59 to fill the lower and submerged part 
of the unit, with Smaller cells 57 in the inter 
mediate part and by layers of cork 58 in 
the upper part which, always remaining 
R the water surface, is most exposed to 
shots. 
In some cases it may be necessary to have 

resting on the bottom of a stream. For this 
purpose, a certain number of units without 
cellular cork but with a hole in the upper 

fitted to allow the movement of the 

() 
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part are made, which hole can be closed by 
a screw cover 16 (Figs. 2 and 3), or in any 
other way. Through the holes, the unit can 
be filled with sand or gravel in order to 
sink them in the spot where they are to 
remain permanently to be used as supports. 
It is obvious that when the bridge later is 
broken up, these elements can be emptied 
and therefore recovered. 

it will be seen that with the above de 
scribed units, suitably grouped either side 
wise or lengthwise, floating bodies of any 
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i. such supporting structures submerged or 
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size whatsoever can be constructed, capable 
of Supporting heavy artillery guns, ar 
moured tanks or any other heavy weights 
which could not be borne by the pontoons of 
an ordinary pontoon-bridge. 
The sizes of the units are selected in such 

a way, for instance 1 cubic meter, so that 
each one of them may be easily transported, 
for which purpose the upper face is supplied 
with a suspension ring 16 to hang it up, 
while for carrying them over a long dis 
tance they can be 
ing little space. 

It is to be understood that the prismatic 
shape of the units and the means of connect 
ing them have been described only by way 
of example, and that both the shape of the 
units and the means of connecting them may 
vary while remaining within the scope of the 
invention. 
Thus, for instance, the units may be made 

collapsible by means of folding walls so 
to occupy the least place possible and offer 
ing the least resistance to the air, which is 
particularly important when the units must 
be carried on mules' backs, or by airplanes. 
The inside of the collapsible units may 

be occupied by an india-rubber air-chamber, 
or by permanent layers made of light 
material. 

placed on lorries occupy 
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I claim: 
1. In a floating structure, the combination 

with a plurality of floating units each com 
prising a completely closed, Water tight hol 
shape, of means connecting adjacent units 
both in longitudinal and transverse direc 
tions, to form a compact structure, and 
means comprising a rigid girth Surrounding 
the floating structure to better keep the : 
assembled units together and to secure 
greater stiffness. - 

2. A floating structure as specified in 
claim 1, in which the means for connecting - 
the adjacent units both in longitudinal and 4 
titansverse directions consists of spaced pro 
jections provided along the upper and lower 
surface of each unit and mutually engaging 
grooves and ribs 
walls of said units. - 

3. The combination as Specified in claim 
1, comprising blocks of cellular construction 
in their lower portion, their upper portion 
being formed of layers of cork or simila: 
material, said blocks filling the inner space 
of said hollow units. 

In testimony whereof I affix my 
this 15th day of July, 1925. 

ITALO CARONI. 

provided on the lateral 

signature 

low metal body of rectangular prismatic 3. 


