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This invention relates to the art of breakwater 
and like construction, as for instance sea-Wall, 
jetty, pier or wharf. 

Heretofore, in Such construction, there have 
been usually employed Wood or concrete, and in 
Some instances they have been formed exclu 
Sively of rock. Such construction has, however, 
involved considerable labor and inconvenience 
especially in those cases requiring the use of coffer 
dams. Also, these structures have required the 
expenditure of considerable time and money. 
AS is Well known, it has been common practice 

to build Such structures entirely at the place of 
their actual location, and the objectionable fea 
tures above noted are obvious to any one Who is 
familiar With this old practice. 
There has also been made Some attempt to 

build such structures of pre-formed concrete 
unitS Which may be floated to the point of loca 
tion and then Sunk and anchored into permanent 
position, With the Sections or units connected 
together. Again, however, the use of concrete 
requires considerable time, labor, and expense in 
the forming of the units, and this practice is also 
open to the same Serious objection as is the Still 
older practice above referred to, namely, the lack 
of durability. 

Accordingly, the object of the present invention 
is to devise a construction of the class above 
referred to, Which consists entirely of metal and 
which may be conveniently and quickly fabricated 
at the shop and which may then be transported 
in the form of units to the place of permanent 
location and there COnveniently assembled. 
More specifically, my present invention con 

templates the construction of a plurality of units 
each comprising a skeleton frameWork of metal 
bars which define a, botton and Side and end 
Walls, and to which are then Secured sheet metal 
plates so as to entirely enclose each unit excepting 
the top thereof. 
The joints of each unit may be Sealed in any 

Suitable manner so as to render the same substan 
tially Water-tight. The units may then be floated 
to the point of final location and then connected 
together in any Suitable Inanner, and Sunk to 
permanent position. This is accomplished by the 
admission of Water to the inside thereof and the 
filling of the same With earth and rock through 
the top. 
The purpose contemplated by this invention is 

therefore to provide a structure of this character 
which possesses greater durability and which may 
be fabricated and Set in place at a comparatively 
reduced cost and With increased Convenience, and 
with a range of Variation in strength permitted 
by the possible substitution or addition of light 
or heavy structural brace members or other parts 
of the individual units. 
Another object of this invention is to provide 

(C. 6-4) 

a convenient and efficient means for supporting 
2nd bracing a Sectional conduit for use as a water 
intake or as a means of discharging sewage. 
Other objects will be apparent from the fol 

lowing description and claims when considered 5 
together With the accompanying drawing. 

Fig. 1 is a perspective view of a breakwater 
Constructed in accordance with my invention; 

Fig. 1 is a transverse sectional view thereof; 
Fig. 1 is a sectional detail view of Fig. 1 to 10 

show the joint; 
Fig. 2 is a perSpective view of a jetty con 

Structed in accordance with my invention; 
Fig. 2 is a transverse sectional view thereof; 

Fig. 2 is a sectional detail view of Fig. 2 to show 15 
the joint. 

Fig. 3 illustrates another form of construction 
embodying my invention. 

Fig. 3 is a transverse sectional view thereof; 
Fig. 3 is a sectional detail view of Fig. 3 to 20 

show the joint; 
Fig. 4 is a perspective view of another form of 

breakwater constructed in accordance with my 
in Vention; 

Fig. 4 is a transverse sectional view thereof; 25 
and 

Fig. 4 is a sectional detail view of Fig. 4 to 
Show the joint. 

In all of the several forms of construction 
herein illustrated, there is provided a plurality 30 
of unitS which are fabricated in the shop and 
which are later connected together at the point 
of permanent location, as above indicated. Each 
unit comprises the skeleton frame-work which is 
made up of metal bars of angle or T-form or 35 
any other Suitable form and which are arranged 
SO as to define a bottom and sides and ends as 
Well as a top. I have provided also the interiorly 
arranged brace bars 2 of metal which may also 
be of any suitable form and which extend across 40 
the inside of the frame-work of each unit and are 
connected to the other bars of the skeleton 
frame-Work. In all cases, the metal bars are 
Secured together by means of riveting, bolting, or 
welding, and these bars may be provided at any 45 
interval desired according to the size and strength 
CCIntein plated for the unit. 
Secured to the bottom, sides and ends of the 

skeleton frame Work of each unit, are metal plates 
Of comparatively heavy gauge, these plates being 50 
riveted, bolted Or Welded to the flanges of the 
Anetal bars. In case the Size of a unit should 
require more than a single plate to enclose the 
335ton or Side Or end, then the intermediate 
bars 2 may be of T-form so as to afford double 5 
Width of flange Surface for engagement of the 
abutting edge portions of the adjacent plates 
Which are applied to a given bottom, side or end. 
The joints at he edges of the metal plates may 

be sealed in any Suitable manner so as to render 60 
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2 
the same Water-tight. The top of the skeleton 
frame Work of each unit will remain open, at least 
until the units have been Set in permanent posi 
tion. 
In each of the several forms of construction 

herein illustrated, the bottom is provided with a 
Valve 3 for closing an opening therethrough. This 
valve may be opened by means of the rod 4 which 
extends up through the unit so as to be accessible 
from the top thereof. 
The form of breakwater illustrated in Figs. 1, 

1a and 1b, has both sides 5 inclined and may ex 
tend in a direction substantially normal to the 
Shore line, or in any other direction desired, ac 
Cording to prevailing conditions in any given case. 
This form of construction may be utilized as a 
means for positioning and housing a conduit 6 
Which may be employed for either the discharge 
of S3Wage or as an intake pipe for water supply. 
A Section of this pipe will be placed in each unit 
of the breakwater and will be held in position be 
tween the brace bars 2. Upon securing the 
breakwater units together, the adjacent ends of 
the pipe will be connected together by means of 
any Suitable form of pipe joint, as indicated in a 
general Way by reference numera, 6a. The inner 
end of this Sectional pipe will of course be con 
nected to the proper point in the sewage system 
Or in the Water Supply System, as the case may 
be, and the extreme outer end of the pipe will be 
Open. This pipe will preferably be of cast iron 
Or galvanized sheet metal, although any kind of 
pipe may be employed, as for instance concrete, 
Wood, or tile. 
The ends of this form of breakwater are indi 

cated by reference numeral 7 and the bottom by 
reference numeral 8, while the top thereof re 
mains open until filled with earth and rock, as 
above explained. 
The bottom bars of the end units, and the 

other units also if so desired, are extended as in 
dicated at , for engagement by piles as a means 
of Securing the breakwater in set position. 
The form of breakwater illustrated in Figs. 2, 

2 and 2 is intended for use along the shore line, 
With the inclined side 9 facing outwardly. In 
this case, the Outer side 9 is inclined to a com 
paratively greater degree, so as to permit sand 
and Silt to be Washed over the jetty and deposited 
back of the upright rear side O. This is for the 
purpose of building up a beach or shore at the 
rear of the jetty. The ends of the jetty are in 
dicated by reference numeral and the bottom 
by reference numeral 2. The extension a is in 
dicated upon the outer side of the jetty. 
In the form of construction illustrated in Figs. 

2, 2, and 25, also, the top of each unit is left 
Open. So as to permit the unit to be filled with 
earth and rock. If so desired, in any or all of 
the various forms of construction herein ill 
lustrated, the top may be closed with metal plate 
Or in any other manner desired. 
In the Wharf construction illustrated in Figs. 3, 

3 and 3b, each unit is of rectangular form, with 
the bottom 3, front side f4, rear side 5, and ends 
6. Here too, the bar projections at the bottom 

are indicated by reference numeral fa, as in all 
of the other forms herein illustrated. After the 
units of the Wharf construction have been con 
nected together and anchored in place by filling 
the same with earth and rock, the top through 
out the entire length thereof will be closed With 
concrete or in any other manner desired, as for 
instance creoSoted timbers, so as to provide a 
floor thereupon, as indicated at 7. This form 

2,014,116 
of structure is well adapted also for use in the 
construction of a foundation for a light house. 
The form of breakwater illustrated in Figs. 4, 

4a and 4b is adapted to extend along the shore 
With the outer inclined side 8 thereof facing the 
water. This outer wall 8 may extend at any 
angle desired and is provided at the upper part 
thereof with an outwardly over-hanging portion 
f 9, preferably of curved form, adapted to deflect 
the Water outwardly, this portion 9 being given lo 
proper form to cause Such deflection of the Wa 
ter. Without Substantial resistance and heilce 
Without Serious Strain upon the Over-hanging 
portion. This form of breakwater has the bot 
tom 20 and the upright back 2. In the form lis 
Of device illustrated in FigS. 4, and possibly in 
that of Fig. 2, the Wave may be omitted in case 
the structure should be located upon the Shore 
or at the water's edge so that it is not necessary 
to float the units out to their point of location. 20 

In all of the several forms of construction, the 
ends of each unit are provided with bolt holes 22 
near the top thereof for the bolts 22, for the pur 
pose of bolting the units together. This may be 
done either immediately prior to or after sinking 25 
the units to set position. Any other means may 
be employed for connecting the units together, as 
for instance interlocking joints formed in the 
end Walls of the units. 

Also, in all of the several forms of my inven- 30 
tion, the valve rod Will be removed so as not to 
extend above the construction after being com 
pletely anchored in permanent position. For this 
purpose, the upper part of the rod 4 may be made 
removable. 35 

If found necessary or if desired, there may be 
employed brush mats on the bottom of the body 
of water in which the units are placed so as to 
afford a better surface to receive the same in set 
position. Also, the Outer sides of the units, in 40 
all of the several forms except that shown in 
Fig. 1, may be made of increased height and the 
bottoms inclined accordingly so as to better adapt 
the units to be accommodated to the inclination 
of the bottom of the body of water. In this way, 45 
there will be ensured effective engagement of the 
aSSembled structure with the bottom of the body 
of Water so as to thereby ensure the same against 
dislodgment by the force of the water therebe 
neath. Likewise, if so desired, the shape and 50 
dimensions of the units disclosed in Fig. 1 may be 
Varied according to the inclination of the bottom 
of the body of Water so as to ensure proper en 
gagement of the breakwater thereWith. Such 
Variation can be estimated for any given set of 55 
Conditions. 
In all of the above forms of breakwater orjatty, 

the Outer or exposed sides of the structures, after 
being finally Set in fixed position, may be pro 
Wided With lip rap Stone or rock along the base 60 
thereof as a means of breaking the waves and 
thereby reducing the destructive force of the 
Same upon the entire Structure. 
AS above indicated, my present invention means 

a decided Saving in time and labor and hence cost 65 
in construction, and a still further saving because 
of the long life of the metal structure. It also 
pOSSesses a high degree of efficiency. Further 
more, by virtue of the hollow, metal construction, 
there will be realized a certain degree of yield- 70 
ability or flexibility in the walls against which 
the force of the water is impinged, with the re 
Sult that there is less danger of the structure 
being destroyed or dislodged by such force. 

It is to be understood that all of the several 75 
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2,014,116 
forms of device herein disclosed may be referred 
to as breakwater construction and it is in this 
Sense that this generic expression is employed 
in the following claims. 
What I claim is: 
1. A breakwater construction comprising a 

Series of buoyant, hollow, metallic bodies, each 
body consisting of bottom, side and end walls of 
flexible sheet metal and having an open top, 
neans within each body for bracing the Walls 
thereof, said brace means being spaced at suffi 
cient intervals to afford substantial uninterrupted 
extent of flexible side Walls, means provided upon 
each body for admission of Water thereinto, and 
means for connecting the bodies together, where 
by Said bodies may be floated in era.pty condition 
to approximate position and then connected to 
gether and filled with water and other material 
So as to anchor the same in Set position, the side 
Walls having Sufficient uninterrupted extent be 
tween the brace means and possessing sufficient 
fiexibility to absorb the force of the water there 
against. 

2. A breakwater construction comprising a 
Series of buoyant, hollow, metallic bodies, each 
body consisting of a skeleton framework of metal 
bars so arranged and connected as to provide 
bottom, Sides and ends, flexible sheet metal Se 
cured to said framework So as to enclose the 
bottom, sides and ends thereof, the top of each 
body remaining open, means provided upon each 
body for admission of water thereinto, and means 
for connecting the bodies together, whereby said 
bodies may be floated in empty condition to ap 
proximate position and then connected together 
and filled With Water and other material So as 
to anchor the same in set position, the side walls 
having sufficient uninterrupted extent between 
the bars and possessing sufficient flexibility to 
absorb the force of the Water thereagainst. 

3. A breakwater construction comprising a 
series of hollow, metallic bodies, each body con 
sisting of a skeleton framework of metal bars 
So arranged and connected as to provide bot 
tom, sides and ends, and the metal bars of the 
botton of Some of said bodies extending beyond 
the sides thereof So as to provide projections for 
engagement by piles to Serve as positioning means 
for the bodies when in fixed position, sheet metal 
secured to said framework So as to enclose the 
bottom, sides and ends thereof, the top of each 
body remaining Open, and means for connecting 
the bodies together, whereby said bodies may be 
connected together and filled With Water and 
other material So as to anchor the Sane in set 
position. 

4. A breakwater construction comprising a 
series of Unitary hollow, metallic bodies, each 
body consisting of botton, side and end walls of 
sheet metal and having an open top, means with 
in each body for bracing the walls thereof, said 
bracing means Serving also to Support within each 
body a Section of COnduit lengthwise thereof and 
substantially coterminous therewith, and means 
for connecting the bodies and conduit sections to 
gether, whereby Said bodies may be connected to 
gether and the conduit Sections may also be con 
nected together, and the bodies may then be filled 
With Water and other material So as to anchor the 
Same in Set position. 

5. A breakWater construction comprising a 
Series of hollow metallic bodies, each body con 

3 
sisting of bottom, side and end walls of flexible 
sheet metal and having an open top, means With 
in each body for bracing the Walls thereof, said 
bracing means being spaced at Sufficient inter 
vals to afford substantial uninterrupted extent 5 
of flexible side Walls, means provided upon each 
body for admission of water thereinto, and means 
for connecting the bodies together, whereby said 
bodies may be connected together at the point of 
permanent location and filled with Water and 10 
other material SO as to anchor the same in Set 
position, the side Walls having sufficient unin 
terrupted extent between the brace means and 
possessing sufficient flexibility to yield to and 
absorb the force of the Water thereagainst. 5 

6. A breakwater construction comprising a 
Series of hollow metallic bodies, each body con 
sisting of botton, side and end walls of flexible 
sheet metal and having an open top, means within 
each body for bracing the walls thereof, said 20 
bracing means being spaced at sufficient inter 
Walls to afford Substantially uninterrupted extent 
of flexible side walls, and means for connecting 
the bodies together, whereby said bodies may be 
Connected together at the point of permanent lo- 25 
cation and filled with suitable material so as to 
anchor the same in set position, the side walls 
pOSSessing Sufficient flexibility to yield to and ab 
SOrb the force of the Water thereagainst. 

7. A breakwater construction comprising a 30 
Series of buoyant, hollow, metallic bodies, each 
body consisting of bottom, side and end walls of 
Sheet metal and having an open top, at least one 
of Said side walls being flexible, means Within 
each body for bracing the walls thereof, said brace 35 
means being Spaced at sufficient intervals to af 
ford Substantial uninterrupted extent of the flexi 
ble Side Wall, and means for connecting the bodies 
together, whereby said bodies may be connected 
together and filled with suitable material so as to 40 
anchor the same in set position, the flexible side 
Wall in each instance having sufficient uninter 
rupted extent between the brace means and pos 
Sessing Sufficient flexibility to absorb the force of 
the Water thereagainst. 45 

8. In a breakwater construction, a hollow me 
tallic body consisting of bottom, side and end 
Walls of sheet metal and having an open top, 
Whereby said body may be filled with suitable ma 
terial So as to anchor the same in set position, 50 
means Within Said body for bracing the Walls 
thereof, at least One of the side walls having its 
brace means Spaced at sufficient intervals to 
afford Sufficient uninterrupted extent between the 
brace means and thereby possess sufficient flexi- 55 
bility to absorb the force of the Water there 
against. 

9. A breakwater construction comprising bot 
tom, Side, and end walls and including a front 
Wall against which the force of the water is adapt- 60 
ed to be impinged, all of said walls consisting of 
sheet metal and at least said front wall being 
flexible, Said construction being open so as to 
permit filling of the same with anchoring ma 
terial, means within the construction for bracing 65 
the Walls thereof, said brace means being spaced 
at Sufficient intervals to afford substantial un 
interrupted extent for the front wall and thereby 
afford the same Sufficient flexibility to absorb the 
force of the water thereagainst. 70 

GEORGE W. POWERS. 


