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My invention relates to breakwaters and has 
for its general object to provide a practically 
indestructible and comparatively inexpensive per 
forate breakWater for breaking the force of Water 
adjacent exposed shore lines of lakes, oceans and 
other bodies of water. 
A further object of the invention is to form 

a breakWater of a plurality of interchangeable 
Spaced and readily removable units or blocks so 
that the breakwater can be easily built and as 
easily removed, or the heighth thereof readily 
increased or decreased to meet changing condi 
tion.S. 
Another object of the invention is to provide 

a breakwater which will effectively break the 
force of incoming water as it passes therethrough 
in one direction, and slow down the receding body 
of Water, passing therethrough in the opposite 
direction, to Such, an extent that the maximum 
deposit of Sand and gravel. Will take place be 
tWeen the breakWater and the shore. 
A still further object of the invention is to so 

form a breakWater having interstices therein at 
regular intervals, that the size of the interstices 
can be readily varied. 
Other objectS and advantages of the invention 

Will be apparent as the description is considered 
with the accompanying drawing, in which: 

Figure 1 is a plan view of a breakwater emi 
bodying my invention; 

Figure 2 is a rear fragmental view of a portion 
of the improved breakwater showing seven tiers 
Or layers, of blocks; 

Figure 3 is a vertical sectional view on the line 
3-3 of Figure 1; 

Figure 4 is a perspective view of a breakwater 
showing the blocks of each tier as being parallel 
to each other and extending at the same angle 
to blocks of the next adjacent tier or course; 

Figure 5 is a perspective view, partly broken 
away, of one of the reinforced concrete blocks; 
and 

Figure 6 is a detail sectional view through one 
of the pipes showing the method of anchoring 
the pipes in place. - 

Referring more particularly to the drawing 
denotes a breakwater positioned in the Water 2, 
a short distance from the shore line 3 which the 
breakwater is designed to protect. The embodi 
ment illustrated comprises a plurality of rein 
forced concrete blockS 4, connected together and 
anchored in the clay bottom 5, by means of iron 
pipes 6, which paSS loosely through openings 7, 
formed in opposite ends of the blocks. These 
blocks are identical one With the other but ob 
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viously their weight and dimensions will depend 
largely upon the conditions under which they 
are used, that is, the nature of the stains and 
stresses to which the breakwater will be sub 
jected. While rectangular blocks are preferable, 
because of the facility with which they can be 
in olded and handled, blocks having rounded cor 
ners will function equally as Well. 
In practice two rows 8 and 9 of pipes 3 are 

a richored in the clay bottom. , the pipes of one 
row being preferably but not necessarily Stag 
gered with respect to the pipes of the other row. 
Warious nethods of sinking the pipe are avail 
able but I have found that Water under pressure 
jetted to the bottom of the pipe interiorly there 
of as by means of a nozzle O quickly forms an 
excavation beneath the pipe into which the latter 
can be readily forced by an appropriate rocking 
movement, the lower extremity of the pipe being 
formed with serrations , to facilitate this op 
eration. The pipes lean or incline slightly away 
from the shore line for a purpose presently de 
Scribed. . . . 

After the 'OWs of pipe have bee: Saitably 
anchored the blocks are laid in tier's Cr courses 
by placing the biocks in interwoven Sornewhat 
loose relation over the pipes. It will also be 
noticed that individual blocks are connected to a 
pipe of each row of piping and that each block 
With the exception of the endinost block of each 
'tier is connected at its ends () two adjacent 
blocks. The diameter of tile holes of openings 
in opposite ends of the blocks are considerably 
greater than the diameter of the pipes to provide 
a loose connection between adjacent blocks and 
courses and to facilitate assembly. These open 
ings are provided With metal sleeves O' iinings 2, 
which reduce wear at these points. The lower 
net work 3 of reinforcing rods 4, for the coin 
crete blocks 4, are Welded together and to the 
sleeve - 2 before the concrete is poured in the 
molds, not shown, and the Upper layer O' net, 
Work 5 of previously joined reinforcing rods 
is then placed in the mold after the lower layer 
of rods is covered and the pouring is then coa 
tinued and the block permitted to set. 

After one or more courses of blocks have been 
assembled the partially completed breakwater is 
permitted to rest until the bottom most course 
has settled through the sand 6 and comes to rest 
upon the Solid clay bottom 5. However the set 
tling process being a very rapid one, these opera 
tions can be carried out with practically no in 
terruption or delay. The topmost courses or 
layers of blocks are preferably tied together by 
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readily removable straps or the like T. Should 
any Slight pivotal or vibrational or other move 
ment of the blocks be caused by the action of 
Water or ice, the same will be distributed to and 
absorbed at the respective loose pivotal connec 
tions between the blocks and supporting pipes. 
The angular relationship between adjacent 

blocks can be varied to Suit conditions encoun 
tered at any particular point in the breakwater 
as indicated in Figure 1. Thus the relative an 
gularity of those blocks at the left of Figure 1 is 
much greater than those at the right of this 
figure. However, it will be understood that the 
angularity may and probably will be uniform 
throughout the entire length of any particular 
breakWater, in most instances. If the angle is 
obtuse or opened up, as illustrated in the left 
hand portion of Figure 1, less resistance is of 
fered to the flow of water between the blocks 
and the build up of deposited sand and gravel 
back of the breakwater will be less and damage 
to the shore line will be greater, under most con 
ditions, than would be the case where the angu 
larity is more acute, as the closing of the angle 
between adjacent blocks results in a reduction 
in the capacity or size of the interstices 8, and 
a corresponding increased resistance to the un 
interrupted flow of waves therethrough. It is a 
comparatively simple matter to completely or 
partially disassemble the parts of the breakwater 
for the purpose of changing the relative angul 
larity of the blocks or for moving the breakwater 
away from or toward the shore line as experience 
dictates. Or having answered its purpose, the 
breakwater can be economically disassembled 
and shipped to a distant point or stored for fu 
ture use. 
By inclining the pipes 6, forwardly or away 

from the shore line, the concrete blocks 4 will 
slope correspondingly and water Surging through 
the interstices f8, will be directed upwardly and 
consequently will not have a tendency to dig 
into the beach or shore line with excavating ef 
fect. The most effective slope for a particular 
location can be quickly determined by varying 
the inclination of the pipes at different places 
throughout the length of the breakwater for pur 
poses of observation. Any change in the slope 
of the blocks which experience indicates as be 
ing advisable can be readily made without injury 
to the blocks or pipes. 

Observation over a period of several Weeks, Of 
a breakwater constructed in accordance with the 
present invention and placed some distance from 
the beach in several feet of water, has proven 
that the washing away of a considerable length 
of shore line was not only quickly checked, but 
that the beach was actually extended Several 
feet, almost to the breakwater, by the deposit of 
sand and gravel carried through the interstices 
f3 by the waves or water 2 from, outside the 
breakwater and deposited by the subdued or re 
ceding body of water 2' as the latter recedes from 
the beach toward and outwardly through the 
breakwater. 

2,191,924 
Water is excluded from the pipes 6 by filling 

the latter with cement, with or without reinforc 
ing rods, not shown, but sand will effectively ann 
Swer this purpose and prevent bursting of the 
pipes in most climates. Contraction and expan 
Sion due to changes in temperature is compen 
Sated for by reason of the angular arrangement 
of the blocks and the loose and more or less piv 
otal connection between adjacent blocks of each 
tier of blocks. 
When the prevailing wind is in a direction ob 

lique to the shore line littoral currents set up 
between the shore line and the breakwater will 
have a tendency to offset the beneficial effects 
of the breakwater. To overcome this, I provide 
at One or both ends of the breakwater, a jetty 9 
Constructed in the Same manner as the break 
water . 

Having thus described my invention, what I 
claim is: 

1. A breakwater comprising tiers of superim 
posed blocks, certain of the blocks of a tier ex 
tending in Substantially the same parallel di 
rection, and certain of the blocks of the next 
adjacent tier extending substantially parallel to 2 
each other but at an angle to said first mentioned 
certain blocks, and means for loosely connecting 
the blocks of one tier with each other and with 
the blocks of the next adjacent tier. 

2. A breakwater comprising substantially hori- : 
ZOntally disposed layers of blocks arranged sub 
Stantially parallel to the shore line, the blocks 
of one layer being angularly arranged with re 
Spect to each other and to the blocks of the next 
adjacent layer to form openings, and common 
means for Connecting said blocks together and 
for anchoring the breakwater in place, and at 
least certain of said blocks being inclined from 
a horizontal plane downwardly and rearwardly 
toward Said shore line. 

3. A breakwater comprising tiers of superim 
posed blocks, the blocks of each layer being 
Spaced from the next adjacent blocks of that 
layer, each block of one layer, except the end 
blocks thereof, resting at its ends upon the ends 
of the block of the next adjacent layer there 
beneath, the blocks of one tier having end open 
ings adapted to register with corresponding 
Openings in the blocks of the other tiers, and 
means extending loosely through said openings 
for connecting the blocks of each pair together 
for relative pivotal movement with respect to 
each other and for anchoring the breakwater in 
place. 

4. A breakwater comprising tiers of superim 
posed blocks, the blocks of each tier being spaced 
apart from each other and the blocks of one 
tier being angularly arranged with respect to the 
blocks of the next adjacent tier to form inter 
Stices, all of Said blocks being inclined upwardly 
and rearwardly from the horizontal, and means 
for readily detachably and pivotally securing said 
tiers of blocks together and for anchoring the 
breakwater in place. 

HARVEY J. HUMPHREY. 

U 

lS 

20 

40 

45 

50 

55 

60 

65 


