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UNITED STATES PATENT OFFICE. 
WAITER BUT, ER, OF ST. PAUL, MIN N Eso T.A. 

sUBAGUEous Found ATION AND STRUCTURE. 

0.643. specification of letters attent, 

Application fled March 6, 92, Serial No. 8866, 
Patented Oct. 28, 1913. 

Zo attanion it anay concery 
Be it known that , WALTER BUTLER, of 

St. Paul, Ramsey county, Minnesota, have 
invented certain new and useful Improve 
ments in Subaqueous Foundations and 
Structures, of which the following is a speci 
fication. 
My invention relates to sub-aqueous foun 

dations and sub-aqueous structures and also 
to foundations and structures above water 
where it may or may not be necessary or 
desirable to employ piling. 
The object of my invention is to provide 

an apparatus by means of which a concrete 
bed or structure can be formed on support 
ing piling or other supports, the concrete 
bed or structure being either entirely be 
low the surface of the water, or entirely 
above, or extending partially above and be 
low the water surface, according to the char 
acter of the work to be done. 
The invention consists generally in pro 

viding a grillage Ef to rest on the 
C of piles or other supports and which 
will be embedded in and protected by the 
concrete entering into the strueture, 

Further, the invention consists in sus 
ending a flexible fabric beneath the gril 
age which will sag down below and around 
the tops of piles or other supports when 
the grillage is placed upon them and will 
conform to any inequalities in the heights 
or level of the supports, thus permitting the 
concrete to conform to any irregularities of 
the supporting surface and form a perfect 
bearing for the structure to be built there 
on, and, further, supporting the concrete 
while in plastic form, so that when the con 
crete is set it will inclose the upper ends of 
the piles and effectually lock E. inst 

protect the metal grill 
lage against the action of any deteriorating 
agencies. - , , 

In the accompanying drawings forming 
part of this specification, Figure i is a per 
spective view illustrating the manner of fill 
ing the form supported by the piling, with 
concrete, Fig. 2 is a similar view, looking 
at the bottom of the concrete bed and illus 
trating the manner of filling the form with 
concrete and the manner in which the con 

tional view showing the construction of the 
form and the manner of resting the grill 
age bars upon the tops of the piles, and 
the locking of the piles between the depend 
ing sections of the concrete bed, Fig. 5 is a 
detail sectional view showing the pile sup 
ports, steel grillage, walls and partitions of 
the form, also the concrete A. which 
surrounds the rods forming the gif and 
protects them against deterioration. It 
also shows the flexible fabric sagging down 
from the load of concrete and surrounding 
the tops of the piles, Fig. 6 is a perspective 
view looking at the bottom of a portion of 
the grillage, showing the flexible fabric at 
tached to and supported from it. 

In the drawings, 2 represents the appa 
ratus employed for feeding the plastic con 
crete through suitable pipes 3 to the form 
resting upon the piling beneath the sur 
face of the Water. This method, employed quite generally in subaqueous construction, 
is known as the “Tremie’ system. The 
piles 4 having been driven in the usual way, 
are cut off below the surface of the water 
at the desired grade or level and the form 
5 is lowered until it rests on the top of the 
piling. This form is preferably divided by 
partitions 7 into a series of spaces or cham 
bers, the walls of which confine the plastic 
concrete and prevent it from flowing out 
and becoming absorbed by the water. The 
concrete flowing down through the pipe 3 
under a head equal to the height of the col 
umn of cement will work upwardly from 
the bottom, as indicated in Fig. 2, and be 
ing confined by the wall, and partitions of 
the form will gradually fill the form with 
out exposing the concrete to the washing 
action of the water while being deposited, 
as plainly shown in Fig. 2. 
The bottom of the form is open and pro 
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vided with a grillage consisting, preferably, 
of bars 8 and 9 arranged longitudinally and 
transversely, (though any other arrange 
ment may be employed) and secured by suit 
able means to the walls and partitions of the 
form and resting, when the form is lowered 
to its proper position, upon the upper ends 
of the piles or other supports. Beneath the 
grillage provide a means for retaining the 

crete embraces and embeds the upper ends concrete until it is set, comprising a flexible 
of the piles, Fig. 3 is a plan view of a fabric of suitable material, consisting, pref 
portion of the form and the metal grillage erably, of an upper wire mesh iO, a lower 

56 embodying my invention, Fig. 4 is a sec- or outer mesh ia and an intermediate flexi 
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ble canvas or cloth 12, the whole being se 
cured to the bars of the grillage in such a 
way that the fabric will sag or EE down 
in loops below the bars of the grillage, as 
plainly indicated in Fig. 2, the loops de 
pending between the PE ends of the piles 
or other supports and gig the surface 
of the piles, as shown in Fig. 5. When the 
plastic concrete is allowed to flow down into 
the form it will pass down between the bars 
of the grillage and fill the Egg loops of 
the fabric and cause them to hug the upper 
ends of the piles or supports, and when the 
concrete has become set the piles or other 
supports will be securely locked againstos 
cillation and the grillage bars resting on the 
tops of the piles, or supports will be con 
cealed and protected against the deteriorat 
ing action of the water or agencies therein. 
In time the fabric exposed to the water may 
rust or wear away, but this will be immate 
rial, as the concrete will then have set and 
the fabric will have served its purpose as 
soon as the concrete has become hardened 
sufficiently to remain in place around the 
upper ends of the piles or supports. The de 
E. portions of the concrete bed will 
not only lock the piles or other supports 
against oscillation, E. the bed Se 
curely locked on the piles or supports against 
displacement from any cause. 

e introduction of the concrete into the 
form fills the flexible bottom, causing it to 
sag at all points and conform to the pile 
heads or other supports and makes it possi 
ble to provide a suitable foundation on 
which to rest sub-aqueous foundations 
or. Superstructures, particularly where cer 
tain grades are desirable and the natural 
sub-aqueous formation is irregular and un 

It will also be found 
valuable in structures resting on piling or 
other supports above the water. 
The form may be divided into areas of 

any suitable size, according to the local con 
ditions, and the grillage may be composed 
of bars of any suitable size and arranged a 

t, according to the 
character of the foundation and the load. 

do not wish to be confined in this appli cation to the arrangement of the partitions in 
the form or the arrangement of the grillage. 

- bars with respect to one another, or the ma 
55 

terial EY for retaining the plastic 
concrete unti 

... the head of the piling or other support, as 
various modifications will sug 
selves to any one skilled in this art and still 
be within the scope of my invention. . . 

ric being so disposed relative to said grill 

it has set around the bars and 
gest them 

1076,748 

I claim as my invention:- 
combination a series of piles, a form up ported thereby, and having a grillage bot 
tom, a fabric supported by said grillage bot 
tom, and concrete filling 
bottom that the concrete supported by 
fabric passes through the grillage bottom 
and surrounds the head of each pile, there 
by locking said piles against oscillation 
when said conerete has set. 2. A sub-aqueous foundation including in 
combination a series of piles, a form sup 
ported thereby, and having a grillage bot 
tom composed of metal bars resting upon the 
upper ends of said piles, a fabric supported 
by said gril bottom, and concrete filling 
said form, said fabric being so disposed rel 

the grillage bottom and surrounds the head of each pile, thereby locking said piles 
against oscillation when said concrete has 
set. 

3. A sub-aqueous foundation including in 
combination a series, of piles, a form sup 
ported thereby and having ar bot ng of an up tom, a flexible fabric consisti 

r and lower wire mesh, and an interme 
iate suitable textile mesh, and concrete fill 

ing, said form and resting on, said fabric 
said fabric being so disposed relative to sai 
Ege bottom that the concrete supported y the fabric passes through the gills 
bottom and surrounds the head of each pile, thereby locking said piles against oscilla 
tion when the concrete has set. 

said form, said fab-, 
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4. A sub-aqueous foundation, including in 
combination a series of piles, a g: cos posed of metal bars resting upon the flat 
tened upper ends of said piles and support 
ed thereby, a form inclosing said gri 
and comprising upright side and end w 
a flexible fabric suspended in loops from 
said grillage bottom, said flexible fabric 
consisting of an upper and lower wire mesh, 
and an intermediate suitable textile mesh, 
and concrete filling said form, and extend ing through said grillage bottom into con 
tact with said fabric, whereby said concrete. is provided with pockets engaging and sur 
rounding the upper end of each pile. 

In witness whereof, I have hereunto set 
my hand this 20th day of March, 1912, 
Witnesses: 

GENEVIEve E. SoRENSEN, 
Edward A. PAUL. 

WALTER BUTLER, . 
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