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UNITED STATES PATENT OFFICE. 
wATERWAY CONCRETE AND REINFORCED CONCRETE CONSTRUCTION. 

Specification of Letters Patent. Patented Jan. 21, 1913. 
Application fled March 3, 1909. Serial No. 481,070. 

To all whom it may concern: ; :... 
Be it known: that I, Joseph SrokEs WIL 

IIAMs, a citizen of the United States, resid 
ing at Riverton, in the county of Burling 
ton, State of New Jersey, have invented a 
new and useful Waterway Concrete and Re 
inforced Concrete Construction, of which the following is a specification. 
My invention is intended to be applied in 

the construction forming an establishment 
of bulk heads, dykes, shore or levee walls, 
sea walls, wharves, piers, foundations, and 
all other structures in or on waterway beds 
and constructions. 
The purpose of my invention is to facili 

tate the construction of these various water 
way structures and to improve their sta 
bility, efficiency and economy. 
A further purpose of my invention is to 

make use of forms, or molds which can be 
cheaply and conveniently placed and re 
moved, which are capable of successive uses 
and which present, or provide large units of 
construction in their capacity. 
A further purpose of my invention is to 

provide for establishing large completed 
sections or units of construction successively 
and progressively along the lines of con 
struction to completion. 

30 A further purpose of my invention is to 
float guides or forms for such concrete con 
structions to place, to aline the same, and to 

35 

anchor them securely in alinement while in 
use as forms, 
A further purpose of my invention is to 

sink the floatable and floated guides or forms 
in a lined position or vary their ballast to 
secure anchorage in alined position along 

40 

45 

i 
i 

i 

: one or both sides of the construction to be completed. . . . 
A further purpose of my invention is to 

make use of guides or forms for concrete 
construction which are floated to place and 
sunk or lowered to alined operative posi 
tion, to float the same again free from the 
construction for which they have acted as 
forms, and to successively use the same in 
the construction of other sections of the same 
concreting or in other work of similar na 

50. . . . . . . ture. . . . . . . . . . . . . ." 
A further purpose of my invention is to 

I make use of the surface, as for example, side 
of a vessels or of a framework or member carried or supported thereby as a guide or 

form in concrete construction along or in 
waterways. 
A further purpose of my invention is to 

make use of the surface or interior of a ves 
sel (whose side or frame or member at 
tached thereto is being used as a guide or 
form) for the receipt and support of the 
materials and apparatus of which the con 
crete is being formed or by which the con 
crete is mixed or distributed. 
A further purpose of my invention is to 

provide a space between a movable guide or 
form and another movable guide or form or 
fixed wall as the case may be, close the ends 
of the space so provided and fill the space 
with concrete to any desired height below, 
up to or above the surface of the water. 
A further purpose of my invention is to 

provide a surface for a removable form in 
tended to be used in concrete construction 
beneath the water, which surface reduces or 
prevents adhesion of the concrete thereto. 
A further purpose of my invention is to 

provide a floatable guide or form capable 
of being sunk beside or along the line of 
construction whether the bed be graded or 
alined or not, which floatable form when 
sunk shall extend above the surface of the 
water. 
A further purpose of my invention is to 

provide a floatable and sinkable form or 
guide for concrete construction which when 
sunk shall extend above the surface of the 
water and support a working platform or 
provide such platform for carrying on gen 
erally the operations of construction and 
receiving material and placing or discharg 
ing same in the chambers formed thereby. 
A further purpose of my invention is to 

provide in one construction a form or guide 
for limiting concrete work, giving definite 
form and shape thereto, a working platform 
for receiving, mixing and distributing the 
same, and a dock for use of vessels supply 
ing the materials. 
A further purpose of my invention is to 

provide for variant or variable contour of 
concrete structure with the same floatable 
and sinkable guide or form therefor by se 
curing the form adjustably angularly upon 
or against the side of the floatable structure. 
A further purpose of my invention is to float adjustable or detachable forming or 

contouring surfaces for concrete to place, 
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vary the ballast of the supporting structure 
or the relative positions of the form and 
floating support therefor until the form is 
in alined position for use and, either by the 

5 same act or separately, to anchor the form 
floatable support or both in the required 
position. . 8. 
A further purpose of my invention is to 

dredge, excavate or otherwise prepare the 
structure is to be placed, to float limiting 
walls or forms or such structure to place, to 
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10 base or foundation upon which a concrete 

aline the same and sink or otherwise anchor 
them in operative position, to close the ends 
of the space thus formed and to fill the 
space to the desired height with concrete. 
A further purpose of my invention is to 

provide a form or mold for concrete con 
struction to place suction apparatus either 
in the form or mold where it is separate 
from the floating structure or in the float 
ing structure itself or sides or ends thereof 
but preferably in the bottom of one or both 
of these, sink the form or mold or the float 
ing structure or both to approximate posi 
tion in alinement, dredge the space if not 
previously excavated beneath the form or 
mold or beside it or beneath or beside the 
floatable structure by means of the exhaust apparatus so supplied, doing this exhaust 
ing either locally or generally beneath or 
beside the form or mold or floatable struc 
ture until the required position and stability 
have been reached or requisite excavation 
shall have been made, complete the aline ment if necessary and fill in the concrete 
against the form or mold. 
A further purpose of my invention con sists in forming the sides and closing the 

ends of a space intended to contain concrete 
and part of which is below the surface of 
the water, in filling the same with concrete, 
in shifting the side. limiting walls of the 
form or mold progressively to include an adjoining corresponding space with or with 
out removal of the limiting end wall of the 
section, last completed, and in filling the 
second space with concrete against the end 
of the first space or the form comprising the 
limiting end wall thereof. 
A further purpose of my invention con 

sists in successively forming side, and end 
walls about spaces in line with each other, 
parts of which lie beneath the surface of 
the water, and in filling the said spaces suc 
cessively with concrete. . . . . 
A further purpose of my invention, con 

sists in floating side walls of concrete form 
ers to place anchoring them in alined op 
erative position, placing the concrete be 
tween them to complete the section, refloat 
ing said walls, and moving them to alined positions with their trailing ends lappin 
the portions, of the concrete already forme 
in the previous position of the walls and 

1051,043 

repeating the operation to successively and 
continuously establish the concrete construc 
tion with the precise and predetermined 
contour represented by the faces of the 
formers. 
A further purpose of my invention con 

sists in providing floating docks and plat 
forms with Estable sides capable of movement angularly, vertically and other 
wise with respect thereto, of adjusting these 
sides to the angle or position required for 
a concrete construction of the desired sec 
tion in floating them into place in aline 
ment and sinking them to anchorage with 
the adjustable sides in position to act as 
formers for this concrete, in closing the ends 
of tile space thus formed, in filling the space 
with concrete to the desired height, in mov 
ing the docks and platforms with the sides 
connected therewith to a new position with 
the sides overlapping the section of con 
crete previously constructed in anchoring 
the sides in alinement overlapping said sec 
tion, inclosing the remaining or open end 
of the space formed between the sides in 
their new positions, in filling this space with 
concrete, and in repeating the operation for 
the purpose of obtaining continuity of con 
crete construction. 
A further purpose of my invention is to 

provide floatable forms or guides for con 
crete construction and means for anchoring 
them in position to receive and provide the 
contour for the concrete wall. 
A further object of my invention is to 

provide floatable forms or guides for con 
crete construction having the forming sur 
face angularly disposed, and means for an 
choring these forms in operative position to 
determine the contour of the concrete con struction. 
A further purpose of my invention is to 

accommodate the floats and the forming 
members thereof or thereon in size, angle 
and contour to meet the requirements of the 
particular structure or side of concrete 
structure to which they are to be applied. 
A further purpose of my invention is to 

provide a pair of floatable and sinkable ves 
sels or members to be placed one on each 
side of the concrete structure in contempla 
tion, which vessels, or members shall com prise or support the forms by which the 
sides of the concrete structure are deter 
mined. 
A further purpose of my invention is to 

make use of suitable excavation or dredg 
ing and channeling to provide a base or bed 
for concrete construction, and to place the 
concrete by forcing it into the path exca 
vated. 
A further purpose of my invention is to 

establish single or multiple lines of wall 
construction in or along a bed of a water 
way or a dredged, graded or alined chan 
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nel, thereof, by means of floatable, sinkable 
and refloatable apparatus for concrete cham 
bering and wall formation, which shall be 
capable of continuous and repeated use in 
terchangeably for the several purposes.in 
tended, which shall force the concrete into 
the chamber provided through the passages 
S; which the excavation has been accom 
plished and which shall receive the exca 
wated material and supply the concrete upon 
or from a platform carried thereby. 
A further purpose of my invention is to 

supply a construction and method of exca vation, dredging, channeling and alining 
beds for concrete construction, with or with 
out the use of the shore line or a fixed abut 
ment to limit one surface of said construc 
tion. . . . . 
A further purpose of my invention is to 

supply a method or process of concrete con 
struction upon beds or foundations beneath 

: the surface of the water and in which float 
able formers or supports for formers for 
one or both sides of the concrete are an 
chored in position with the forming surface 
or surfaces in the requisite location to act as 
limiting surfaces determining the conforma 
tion of the concrete. 
A further purpose of my invention is to 

supply a method and apparatus for forming 
or contouring concrete upon a subaqueous 
base or foundation bed or in such a bed by 
means of floatable molds or mold-carrying 
supports, which supports may carry the 
molds for both sides of the concrete or be 
the molds for one side of the concrete and 
if desired, carry the mold for the other side 
thereof. 
A further purpose of my invention is to 

40 protect the sides of a subaqueous excavation 
during the time of cutting the same or after 
cutting and before or during the filling of 
the same with concrete or both. 
A further purpose of my invention is to 

progressively excavate and fill with concrete 
within a subaqueous bed and to a prede 
termined depth and level. . 

25 

30, 

35. 

45: 

A further purpose of my invention is to 
supply a construction and method of exca 50 vation, dredging, channeling and - alining 
beds for concrete construction, with or with 
out reinforcement, and of employing float 
able, sinkable and transportable concrete 
chambering, receiving and forming vessels 

55 or members in suitable alinement along the 
line of construction, so that hundreds or 
thousands of tons of concrete construction 
can be accurately, and expeditiously placed 
and contoured in each position or shift of 

60; the chambering and forming members and 
equipments. : : . . . . . . . . . . 

In the use 
tend here to include also the various forms 
of reinforcement thereof, which may be de 65 sirable in all or any of the constructions to 

of the term “concrete” I.in 

3. 

which I have referred above or do herein 
after refer. It is my purpose also to nake 
use of such fillers as may be useful in indi 
vidual cases, especially in large construct 
tions, where the cost is materially reduced 
thereby without corresponding loss in value. 

For the purpose of illustrating my inven 
tion I have shown in the accompanying 
drawings several forms of my invention 
which are at present preferred by me for the 
reason that they present safe, reliable and 
economical methods and means of accom 
plishing the result and attaining requisite 
standards of stability with complete uni 
formity and reliability, but it is to be under 
stood that the various elements and instru 
mentalities of which my invention consists 
can be variously arranged and organized 
and that my invention is not limited to the precise arrangement and organization of 
these instrumentalities or to the precise man 
ner or method of operation thereof herein 
shown and described. . 

Figure.1 is a perspective, partially inter 
rupted, illustrating one form of my inven 
tion. Fig. 2 is a perspective, partially inter 
rupted, showing a modified form of my in 
vention. Fig. 3 is a perspective interrupted 
in part of a further hodified form of my in 
vention. Fig. 4 is a perspective of a further 
modified form of apparatus used in my in 
vention. Figs. 5, 6, 7, 8 and 9 are perspec 
tives interrupted in part of a few of the 
forms of concrete construction which my 
methods and apparatus are intended to pro 
duce. Fig. 10 is a EEE partially in terrupted, of a further modified form of my 
invention. Fig. 11 is a perspective, partially 
interrupted, showing a further form of my 
invention. Fig. 12 is a perspective of a 
modification of the form shown in Fig.11. Fig. 13 is a perspective, Eily inter 
rupted, showing a further form of my in 
vention. Fig.14 is a perspective, partially 
interrupted, of another embodiment of my 
invention. Fig. 14' shows a perspective and 
sectional view of means for placing concrete. 
Fig. 15 is a perspective of a construction of 
the type intended to be made by the appa 
ratus shown in Fig.11. Fig.16 is a perspec 
tive, partially interrupted of a still further 
form of my invention. Figs. 17 and 18 are 
sectional and perspective views of the con 
struction shown in Fig. 16 and the result of 
the method of its operation. Fig. 19 repre 
sents a perspective showing a modified form 
of sheathing. 

Similar numerals of reference indicate 
corresponding parts in the figures. 

Referring to the drawings:-1 designates 
a concrete construction, by which as above 
indicated, I intend throughout to include 
any of the permissible forms of reinforced 
concrete, whether this reinforcement be by longitudinal, transverse, diagonal or vertical 
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surfaces 11, end walls 12, side walls 13 14 

50 

s 

Fig. 1 as duplicates, but it is not necessary 

sink them totally or to any desired degree 

: them to this position 
comprising posts 18 and flexible connections: 

4. 
members, or bars or piles or by EY other 
suitable means. I intend also to include all 
of the permissible variations in base or mix 
ture, material or proportion thereof. In the 
illustration of Fig.1, I have shown this con 
crete; construction as tapered uniformly 
from a natural or excavated bed 2 thereof 
along sides 3 and 4 extending from a point 
beneath the water beyond the surface 5 of 
the water and formed with a top 6. Evi 
dently it may be either straight or tapered 
and may taper in either direction, having 
the top either smaller or slightly larger in 
width than the bottom thereof, as for rein 
forcement within the bed. It may also be 
stepped or curved and the two sides may dif 
ferin any desired way as to contour or slope. 
The concrete may also terminate beneath E. 
surface of the water or at any required 
height above it. 

In Fig. 1, I have indicated the concrete 
structure 1 as set along an excavated channel 
shown in dotted lines at 7, which excavation 
may be continuous or interrupted according 
to the nature of the bed or alinement re 
quired. In the structure shown in Fig. 1, I 
liave preferred to make use of boulder con 
crete in the lower portion at 8 and a normal 
mixture in the upper portion at 9 though 
evidently either of these might be used for 
the entire structure. While I have shown a 
portion of this concrete structure completed 
for the purpose of better illustration of my 
process and of the use of the apparatus illus 
trated, I will describe the same as beginning 
upon the first section of concrete to be con 
structed and Ef from that point to the 
adjoining section illustrated as under con 
struction in Fig. 1. In this form Imake use 
of floatable structures 10, comprising top 
and bottom walls 15. Because the slopes of 
the two sides of the structure 1 are equal 
these two floatable structures are shown in 

that this should be the case. Upon each of 
the floatable structures I place ballast pipes 
or water valves 16 for the purpose of per 
mitting water to flow into the structures to 
and upon each of them. I place a pump, as 
shown in Fig. 2 for the purpose of empty 
ing the water out of them for reflotation 
and otherwise for filling the chambers above 
the water level. Evidently this could be ac complished by an independent pumpin 
mechanism carried by a separate vessel. 
For convenience inholding these two struc 
tures in fixed relative FEEE have shown means 
19 and screw couplings 20 with suitable ter 
minals thereof. Any other suitable spacing 
means or blocks may be used to assist in the purpose of securing the correct spacement 

105.1048. 

21. Evidently any well known means might 
be employed for bringing these floatable 
structures into desired relation and main 
taining them there. The side walls 14 in 
this structure of Fig. 1 are intended to con 
stitute forms or molds to limit the concrete 
and determine the contour of its sides. They 
form a chamber or space within which the 
concrete is placed and coöperate with means 
hereinafter described closing the ends there 
of. In Fig. 1 the end closures of the space 
22 are respectively the end 23 of the section 
of concrete already constructed and the 
sheet piling at 24. 
I provide for the mixing of the concrete in 

any suitable manner as by a mixer 25 and I 
mount any such form of mixer upon a truck 
26 rolling upon the surface 11 of one or both 
of the floatable molds or formers or upon 
tracks thereon so as to move substantially 
parallel with the line of construction. I may make use of a distributing hopper 27 and 
discharge pipe 28 which latter may be flexi 
ble or telescopic or otherwise adapted to ap 
ply the concrete to the surface of the con 
struction already laid to secure uniformity 
of distribution and opportunity for as well 
as uniformity in setting. 
In starting a concrete construction with 

apparatus of the general type indicated in 
Fig. 1, I excavate or dredge or otherwise alie the bed where this is necessary, float 
the forms to approximate position and aline 
and anchor, them. I much prefer securing 
my anchorage by sinking the floatable forms 
and do that by allowing the water to enter 
them and by pumping in water above water 
level. I determine the position and aline 
ment of the forms by any suitable survey 
means and where necessary guide them to 
their sunk position as by the means shown 
in Fig. 2, making use of the posts, flexible 
connection, screw and spacing block shown 
or of other means for determining and 
maintaining the relative position of the two 
forms where this is found necessary. 

Side lines of piling may be made use of to 
tentatively determine the position of the 
forms and to guide them in longitudinal 
movement for the purpose hereinafter de 
scribed throughout the line of construction. 
Such piles, are shown in Fig. 3, I prefer 
ably sink the forms by altering their ballast 
through valves or pipes 16 letting the water 
flow therein to any required extent. In this 
manner I form a space between these two 
forms which so far as thus described is open 
at the ends. In the first section constructed 
I close both ends with sheet piling such as is 
shown at 24 or in any other suitable manner 
unless I chance to begin my structure where 
I already have a closed end as against a dock 
or pier. The closure for the ends could of 
course be another floatable and sinkable con 
struction or mold. An advantage of the 
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metal sheet piling lies, in the corrugated or 
ribbed conformation of the end thus ob 
tained and the consequent interfitting of the 
parts of adjoining sections. This advantage 
could of course be obtained in other ways. As thus described I have a space lying be 
tween the forms and closed at its ends in any 
suitable manner. This space need not be 
emptied of the water normally therein. The 
surface of the forms is entirely suitable for 
docking purposes to act as decks and plat 
forms for the receipt and storage of the ma 
terials and for the complete operation of 
handling the same from the time of their 
delivery by the vessels to their distribution 
as concrete. Reinforcement may be effected 
at any desired stage or stages in the con 
struction either along the bed or within the 
chamber at AYANE and at any height as 
previously suggested. 
When the concrete has been filled in to 

the desired height either above or below the 
surface of the water as the completion of 
the work may require and has set sufficiently 
the floatable forms are freed from water 
sufficiently to float the same and are towed 
or moved along the line of construction to 
such a position that their trailing ends lap 
the forward end of the construction already 
completed when they are alined and sunk 
to form a chamber having the forward end 
of the last construction as a limiting end 
wall and the same side walls as before, 
namely the sides of the floatable forms or 
molds. The remaining end of the chamber 
is closed by means of sheet piling or other 
suitable means and the operation of mixing 
and filling is repeated to complete a dupli 
cate as nearly as may be required of the pre 
vious construction. Continuity of construc 
tion with precision is thus obtained. 

It will be noted that I make use of flota 
tion to transport and locate the main molds 
for the concrete and that I may float all of 
the molds to place using all of the same gen 
eral character, i.e. supported upon, or part 
of a float, and capable of being set by sink 
ing... the float and removed by reflotation 
thereof. It will be further noted that the 
number, character and size of the molds to 
be used will be determined by the individual 
circumstances of the construction required. 
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For example, where the shore line, a pier. 
or some other formation is to be faced or al 
ready performs the function of the inner or 
a boundary wall or form but one other such 
form will be required, unless it be necessary 
or desirable to close the ends by floatable 
and sinkable means, which means can of 
course be corrugated, ribbed or otherwise 
shaped freely as of course is, also the case 
with: any of molds or forms, which may 
differ both in detail and in general contour. 

It will be apparent that any form of valve 
65 mechanism, for allowing water to enter my 

55 

60 

floatable support may be made use of and 
that any kind of pump and connections 
may be applied to reduce the ballast and 
float the support. Any type of mixer may 
be used an 
such supports or of drawing or maintaining 
them in relative 
A variety of guiding means may also be 
made use of to insure accurate placing of 
the supports when they have been sunk in 
position or are being so sunk, and tugs, 
shore lines or any other means of transpor 
tation or placing before or after sinking 
would of course come within my invention. 

the means of spacing several 
osition may be applied. 

I contemplate securing the mold face to 
my support by any suitable means, making 
it integral with one of the sides thereof, 
separate but secured thereto rigidly, de 
tachably or adjustably, or in any other suit 
able manner by which it becomes operative 
in connection with said support. 
In Fig. 2 my floatable supports 10 are 

shown with one side 29 of each perpendicu 
lar to the surface of the water, which side 
in one case is shown as carrying the mold 
face in operation against the concrete at 
with the other sides 30 and 31 at an angle 
with respect to the perpendicular, the side 
30 being tapered as an integral part of the 
support and in this instance shown as carry 
ing the operative mold face of this particil 
lar support, and the side 31 being upon a 
part 32 initially separate therefrom but at 
tached thereto temporarily or permanently 
according to the requirements of the par 
ticular case. Of course either side or either 
end of any of these supports could be made 
use of for the molding operation, 
In the form in Figs. 1 and 2 I show tubes 

33 which are extended vertically or if re 
quired, at an angle thereto, through my float 
able supports for the purposes of fluid exca 
vation or hydraulic dredging. It is my pur 
pose to make use of these by connection with 
any suitable pump such as 34, which I pref 
erably connect detachably therewith as by 
a hose 35, but evidently a rotary pump and 
connections can be permanently attached to 
these tubes or any standard fluid dredging 
apparatus mounted upon a separate vessel 
or support may be connected therewith. As 
my invention does not reside in the char 
acter of this pump nor in the specific con 
nections by which it is operatively joined 
with these tubes, I have shown it by conven tional showing only. 

I make use of a pump of any suitable 
character which may be the same pump 34 
if desired to withdraw the water ballast 
from my floatable support or supports 
in order to refloat them and for that pur 
pose connect any such pump of any char 
acter by hose or piping 35 to water ballast 
chambers, see Fig. 2. I have shown aper 
tures 37 in the ends of my supports to indi 
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cate that the fluid excavating means may be 
applied to any other surface of my floatable 
supports whether side or end for use in lat 
eral excavation as may be required 
Where fluid excavation of the bed is suit 

able by reason of the character thereof or 
desirable for any reason, either to provide 

; for proper foundation for the concrete or 

20 

25 

30 

more secure placing of the support when 
sunk I sink the support or supports until the fluid excayating apparatus is in operative 
relation with the bottom or side which is to 
be removed in whole, or in part, connect the pump and complete the excavation to the re 
quired extent, following up as E. be neces 
sary by the continued sinking of the support 
or lateral or end movement thereof. When 
this excavation has been completed or when 
desired without excavation, preliminary or 
otherwise, I may make use of the tubes 33 as 
guides for the placing of piles by any suit 
able pile driver mounted upon or in prox 
imity to my support. To avoid confusion of 
the drawing I have not illustrated this pile 
driver even conventionally. Pile drivers are 
well known in the art. 
For convenience in placing my support or 

supports it is often desirable to guide them 
in their movement while being sunk to place. 
A large variety of guides would prove suit 
able for this purpose and in illustrating the 
form in Fig. 2 where posts 39 fit within 
grooves 40 it has not been my purpose to sug 

i gest that these are the only or even markedly 
35 the best guides which may be made use of. 

They are effective for the purpose and the 
posts 39 can be readily and quickly set in the 
bed after the surveyor other means has de 

40 

50 

termined the location of the supports. 
In Fig. 2, I have shown the two supports 

as sunk to different levels, as may evidently 
at anytime be permissible and desirable 
where there is natural inequality in the bed. 
For additional bracing of the supports when 
in place as well as when being set I may 
make use of piles 41. 
In the form shown in Fig. 8 I have re 

moved a portion of the sheet piling closing 
the open end of the space between the forms 
or molds, in this case comprising separate 
wings or frames 42 pivoted to the supports 
at 43 and held in position by means of 

55 upon each wing 
screws 44 attached to these wings or frames 
rotatively at 45 and arranged to operate 

or frame in unison by 
means of member 46 and gearing 47 which 

60. 

causes the screws to turn within the nuts 48. 
In this Fig. 3 the valve at 49 by which water 
ballast is let into my support or supports 
through pipe 50is shown in greater detail. 
The trailing ends 51 of my mold have been 

shown as overlapping the section of concrete 
just previously constructed which is conven 

65. ient though not essential if they fully meet this completed section so that it affords clos 
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ing means for the end or if other provision 
be made for uniting the two ends adjoining. 
I have also preferred to withdraw the clo 
sure to the open end or ends of the space be 
tween the molds, preferably sheet piling as 
before stated, but the piling or other closure 
might of course be left in place where the 
expense of its withdrawal, the additional 
anchorage given to it or other reason makes this desirable. 
I have considered my method and appa 

ratus as operating upon a subaqueous bed 
whether this bed be a natural one or be 
dredged or otherwise prepared, and my 
method and apparatus provide for the 
dredging where necessary with either subse 
quent or coincident placing of concrete with 
in the same. In the structure in Fig. 3 I 
have shown means for varying the angle of 
the sides of the finished concrete throughout 
wide limits with the same apparatus, and in 
most of the constructions illustrated by me 
it is immaterial whether the completed con 
crete be intended to terminate below, at or 
above the surface of the water. 
In Fig. 4, I have shown floatable supports 

10 of the type having one of the sides of the 
support act at the forming surface for the con 
crete and with that nomenclature prefer to 
call the surfaces 52 ends, notwithstanding 
that in this particular illustration they might 
be called sides with equal propriety. It is 
immaterial whether a side or end act as the 
forming surface or carry it. I have pre 
ferred to have these ends approximately per 
pendicular to the side acting as the former 
or mold in proximity thereto but slope them 
away either in tapered or curved form as at 
53 for the purpose of relieving the pressure 
of the current or diverting it to avoid exces 
sive strain upon the support both when in 
flotation and when sunk. 

In Figs. 5 to 9 inclusive I illustrate vari 
ous cross sections of wall capable of con 
struction by the apparatus which I have de. 
scribed, as an illustration of their variety 
but without intention to suggest much less 
assert that these are all of the contours or 
types since such is evidently not the case. 
In Fig. 5 I illustrate a double taper upon a 
dredged bed having a preponderance of rock 
at the bottom thereof at 54, transversely re 
inforced at 55 and in effect vertically rein 
forced as well as additionally anchored by 
pile 56. In Fig. 6 illustrate a wall also of 
double taper upon a dredged base which 
has been reinforced or strengthened by piles 
57 upon which reinforced base and initial 
preponderance of rock 54 is used. In Fig. 

I illustrate a wall of rectangular cross 
section upon a dredged base and laterally 
reinforced by rock at 58. In eaclh of the 
forms of Figs. 7, 8 and 9 there is also a pre 
ponderance of rock at the bottom at 54. In 
Fig. 8 the cross section is tapered with a 
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greater: slope near the bottom than at the top in order: to lower; the center of gravity 
and relatively increase, the width of base. 
The taper at 59 may bear any desired rela 

stion to the taper at 60 in such a form, but as suggested, the tapers of 60 should pref 
erably; be more nearly is vertical than the 
taper at 59.3%In the form shown in Fig. 
9 the same general effect may be attained 

10 as in the other figures but by means of steps: 
61.3. The height and width of the steps there: 
shown is the same for each step as for every 

nearly to: other step corresponding more. 
Fi; 6. than to Fig. 8. 

ls in: 

the bed as reinforced by piles at 63. One 
end 64 of the floatable support 10' acts as a 

20 mold for the concrete upon one side and the opposite side is molded by the wing or 
frame 65 pivoted in a frame 66 which is ver 
tically movable in guides 67. After the 
height is set the angular position of the wing 

25 65 can be adjusted by means of arm 68 and 
adjustment 69 acting upon bolts 70 and 71 
attached respectively to these arms and to 
anchorages 72. I have shown sheet piling 
at 73 for the purpose of reinforcing the bed. 

30 The guides are supported by any suitable 
frame work 4. 
I recognize that the result attained in Fig. 

10 where both molds are carried by the same 
floatable structure and one at least is ad 

35 justable angularly and vertically with re 
spect to the support could be attained by a 
variety of other constructions and that some 
advantage might result without either or 
both of the adjustments for the wing, but 

40 in this latter case some of the advantage in 
flexibility of the system would be sacrificed 
as it would not meet the variety of shapes 
required in general use without reconstruc 
tion and as it might be difficult to free it 

45 from the concreto after construction, par 
ticularlv if the taper of the wall or walls 
were slight. Of course the construction 
shown in Fig. 10 could be used with a float 
whose main former face was also angularly 

50 adjustable to taper both sides. 
In the form shown in Fig. 11 I have 

shown a floatable support 10" whose under 
surface is grooved as shown in end elevation. 
at 75, 76. and 77 to the shape of the concrete 

55 construction which is to be formed. The 
contour or under surface indicated therefore, 
in this type, constitutes the mold or form 
for the concrete and the pipes or tubes 33 
and 37 constitute excavating tubes or permit 

GO the insertion of tubes by, which the material 
of the bed may be removed to the required 
extent vertically or laterally. While I have 
shown these tubes or passageways as cover 
ing bit a small portion of the top and end 

65 surfaces, it will be evident that they may be 

Fig. 10, I have shown a wall or abut 
ment 62 in proximity to which the concrete 
construction is to be built and have shown 

7 

spread over as much of either surface as may 
be required to provide for either vertical 

4 or horizontal feeding or both. The passages 
78 provide entrance for concrete along the 
top 76 of the space formed by the dredging 7 
operation. Concrete can be inserted through 
all of these passages and the surface. be 
smooth and made uniform by slight longitu 
dinal movement of the mold if this prove 
necessary in individual cases. always be required. 
In Fig. 15 I have shown the structure re 

sulting from the operation of the device 
illustrated in IFig. 11 when operated by the 
method described. In these side walls 79 8 
and 80 are formed integrally with the con 
necting base 81 which is firmly placed upon 
a dredged channel. 

In Fig. 12 I show a construction capable 
of operation to form or mold a single wall 8 
of the type indicated at 79 and 80 and in 
which the excavation can be made by 
hydraulic means through the passages 78 or 
through pipes or tubes 33, 37 (see Fig. 11) 
which I have not considered it was neces- 9 
sary to here illustrate. In both of the forms 
11 and 12 the form or mold should be rested 
in position after the concrete has been com 
pletely formed in order that it may be sup 
ported while setting. In both of the illus. 9. 
trations 11 and 12 the channel is show in 
ahead of the floatable mold or former as 
dredged preliminary by any suitable form 
of dredge or excavator though the two struc 
tures operated by the method described are ( 
capable of doing their own dredging. In 
both cases also when doing their own dredg 
ing they could be sunk to a lower dredging 
position and afterward raised to mold and 
finish, or the dredging can be done by ad- lo 
justable members through the tubes, passage 
ways or channels with molding and finishing 
as above stated. This raising could be inc 
complished by variation in ballast, by Hepia 
rate mechanical means or by closing the pas- lj 
Bages 78 and putting pressure on the con 
crcte and bed. 
In Fig. 13, I have shown two floats 10" 

sunk into a linement on the bed with a cen 
trally located member 82 between them, ll 
which can be raised and lowered thereto by 
varying the ballast or by any other suit 
able means, for excavating thereunder and 
for raising and lowering the working or 
gans 83 for sub-pier or wall and bed excava- 1: 
tion and concrete reception and formation. 
Both the side or float members are adapted 
to be lowered and raised by varying water 
ballast and otherwise as in the other cases 
and are provided with fluid excavating ap- 12 
ES for use where needed. The mem 
er 82 is also provided with bottom and end 

excavating means and may be of any re 
quired or desired contour for excavating 
and forming or molding purposes. The 13 
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sides of the side members 10 as well as of the 
member 83 may be used for forming pur 
poses and 83 or 82 and 83 together may be 
moved along their sides vertically and 
otherwise to coöperate in the molding or 
forming process for establishing concrete on 
one or more sub-walls of the foundation; 
and if desired a concrete bed between can 
be laid by raising the member 82 sufficiently 
to provide a determined depth over bed and 
to form construction similar to that shown 
in Figs. 11 and 15. 
In Fig. 14 I have shown removable wear 

ing plate surfaces 94.adapted for use on my 
various forms. In the form shown in Fig. 
16 I make use of one or more excavators, of 
which I have shown two on each side there 
of, namely, conveyers 85 and fluid excava 
tors 86 in line with channel ways 87 for the 
concrete, and have shown in the form a 
trailer or former at 88 for limiting, leveling 
and receiving the concrete as the structure 
there shown is moved forward either con 
tinuously or step by step to cut and con 
crete a channel or a multiple of such chan 
nels. Fig. 17 shows a section of one of these 
cutting and concreting organs as will be 
seen from similar figures of reference on 
Fig. 16, and Fig. 18 shows a pair of walls 
such as could be formed by the structure 
seen in Fig. 16, said walls being numbered 
respectively 89 and 90. Traveling excava 
tors, of course, may not be used in many 
locations as the suction would be effective, 
operating along the faces in substitution 
of or in conjunction with the traveling or 
gans as will be understood by reference to 
Figs. 16 and 17. 
In the forms shown in Figs, 13, 14 and 15 

I have illustrated methods and apparatus 
of constructing continuous walls with defi 
nite, predeterminable E. for foundation 
or other purposes, preferably subaqueous but 
not necessarily so, by means of spaced sheet 
piling, tubular piling side by se and jux 
taposed, or other hollow structures in which 
successive palrs or mating sections are sunk 
EE or otherwise excavated, an 
filled with concrete, the piling being re 
moved to allow contact ini jointing of the 
soft concrete when the required filling has 
been attained. I. illustrate tubular piling 91 of preferably rectangular-section, using 
cutting face, or hollow cutting point 92 and 
guide.93 and juxtaposed in any manner 
such as shown in Fig. 14. . Interlocking 
may be used to insure close union or aline 
ment. But two parallel rows are shown. 
Evidently these could be indefinitely multi 
plied in any direction to provide continu 
ous, solid formation of concrete below the bedor in the bed or adjoining but separate 
walls of ESSEEE In Fig. 14 I have used two rows of sheet piling 94 
spaced laterally and formed into temporary 

adapted to be raised and lowered. 
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sections for excavating and filling purposes 
by structural shapes or piling here shown as 
95. Any transverse member would answer 
this purpose. I also show interior longi 
tudinal reinforcement by piles 96. In Fig. 
13, I have shown floatable and sinkable 
structures 10' with member 103 centrally 
alined between them and also floatable and 

The 
member 103 is shown equipped with and 
carrying the guide members 97 and fram 
ing 98 with downwardly projecting operat 
ing 99. W. the fits 9S andl members 99 can be adjusted vertically along 
the horizontal lines of work. These also 
operate the suction and concrete laying 
organs indicated at 100 and 101, respectively, 
similar to arrangements shown in Figs. 16 
and 17. The constructions illustrated in 
Figs. 14 and 14 could of course be used 
between the plates 99 and would then con 
stitute suction tubes or passages for the pur 
pose there illustrated. In Fig. 13 I show 
also guides 102 for sheet piling such as for 
example are illustrated in Fig. 14. 
The combined cutting, excavating and 

concrete laying apparat's of Fig. 13 is simi 
lar to the structure of Fig. 16 in its purpose 
from most standpoints. Each differing 
from the other in some important features. 
The side supporting members 10° in Fig. 13, 
floatable and sinkable along the line of con 
struction and supporting the intermediate 
dredge 103 or alining the same also adds 
stability and flexibility to the system there 
shown. The hydraulic piston 104 provides 
for quick and reliable adjustment of the 
height of the cutting members and the exca 
vating and filling means carried thereby or 
associated therewith. 

In Fig. 19 at 105 I have shown side 
sheathin 
any of the floatable and sinkable structures 
which I have illustrated and replaceable 
when worn out or when sheathing of a dif 
ferent character is desired. 
It will be seen that the several means 

which I have shown for carrying out the 
purposes indicated constitute but a few of 
a number of possible means therefor and 
that other methods of construction are also 
applicable without departing from my in 
vention. Evidently there must be some limit 
to the number of constructions and methods 
required to be illustrated as indicative of 
the breadth of invention. 

Having thus described my invention, what 
I. claim as new and desire to secure by Let 
ters Patent, is:- 

1. The method of constructing concrete 
work in or about waterways which consists 
in securing a mold or former to the side of ayessel, in floating it to approximate po 
sition, in sinking it to alined position, in 
placing the concrete against the mold, and 

suitable for use in connection with 
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in refloating the vessel and thus removing 
the mold, or former when the concrete has 
set.'... . . . . . . . . . . . . . . . . . . . . . . . . . . 
2. The method of constructing concrete 

work in or about waterways, which consists 
informing a surface of a vessel as a mold 
or former for concrete work in floating the vessel to approximate position, in sinking 
the vesselso as to bring the mold or former. 
surface into alined position, in placing the 
concrete against the surface, and in refloat 
ing the vessel when the concrete has set. 

3. The method of constructing concrete 
work in or about waterways, which consists 
in forming, concrete between surfaces of 
floatable vessels sunk to alined position, and 
in refloating the vessels to remove them 
from the concrete after it has hardened. 

4. The method of constructing concrete 
work in or about waterways which consists 
in sinking vessels to define the required 
space for concrete, in closing the ends of the 
space so formed, and in filling the space so 
formed with concrete. 

5. The method of constructing concrete 
work in or about waterways, which consists 
in floating a vessel carrying a mold or 
former to approximate position, in adjust 
ing the mold or former with reference to 
the side of the vessel either before or after 
said flotation, in sinking the vessel until 
the mold or former is in the required po 
sition, and in placing the concrete against 
the mold or former. 

6. The method of forming the surface of 
concrete under water, which consists in sink 
ing a floatable structure until its forming point occupies the required boundary posi 
tion for the concrete, and in placing the 
concrete against said forming part. - 

7. The method of contouring concrete un 
der water, which consists in floating a mold 
of the required contour into approximate 
position, in alining and sinking this mold 
to exact position, in placing the concrete 
against or within the mold, and in refloat 
ing the mold to remove it from the concrete. 

8. The method of forming concrete under 
... water, which consists in floating molds or 
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formers to position on opposite sides of the 
position of the concrete to be constructed, in sinking them so that their adjoining 
surfaces shall constitute, coperating molds 
or formers for said concrete, in closing the 
space between said molds or formers, and 
in filling the space to the required height 
with concrete. 

9. The method of forming concrete under 
water, which consists in floating molds or 
formers to position on opposite sides of the 
position of the concrete to be constructed, in sinking them so that their adjoining sur 
faces shall constitute molds or formers for 
said concrete, inclosing the space, defined 
by said molds or formers, in filling the space 

to the required height with concrete, and 
in removing the forms or molds by re 
flotation. 

10. The method of constructing concrete 
work under water, which consists in floating 
the formers or molds for the sides of the 
concrete work to approximate position, in 
sinking and alining them to exact position, 
in closing the ends of the space between 
then by sheet metal piling, in filling the 
space to the required RE with concrete, 
and in removing the side formers or molds 
by flotation. 

11. The process of forming concrete con 
struction under water which consists in float 
ing a mold in proximity to the bed, sinking 
and suction-dredging it to a lined position 
forming the concrete against the mold, and 
refloating the mold. 

12. The process of forming concrete con 
struction under water which consists in 
dredging the bed, suction-dredging the ad 
joining surface and at the same time plac 
ing a mold thereon placing concrete against 
the mold and floating the mold away from 
the concrete. 

13. As a step in the process of forming 
concrete under water, the sub-process of sur 
face suction-dredging the bed and alining 
the molds in proper relationship to the bed 
to confine and give determined form to con 
crete construction. 

14. The process of forming concrete un 
der water which consists in making any nec 
essary preparation of the bed, and alining 
and at the same time seating a mold to con 
fine the bed and in forming concrete against 
the mold. 

15. The method of constructing concrete 
upon a foundation under water which con 
sists in varying the ballast of a floating and 
sinkable mold, operating a hydraulic 
dredge through the mold, seating the mold 
to clhamber the bed and placing concrete 
within the chamber so formed. 

16. The method of constructing concrete 
upon a subaqueous foundation, which con 
sists in SAINT the foundation and 
strengthening it with piles, in floating a 
mold to approximate position on each side 
thereof, in sinking and alining the molds to operative position by sinking the support 
carrying them, and in filling the space be tween the molds with concrete, 

17. The method of constructing concrete 
upon a subaqueous foundation which con 
sists in floating a mold in proximity to the 
bed and in operating means to a line the 
mold in proper engagement with the led, 
of filling the mold to completion of the up 
per surface and removing the mold there. 
from by flotation. 

18. The method of constructing concrete 
upon a slilacqueous foundation which con 
sists in floating a nold to position along the 
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line of work, locating the mold in aline- ; 
ment and proper engagement with the led 
by variation of ballast and fluid-dredging 
and in placing the concrete against the old 
within the space confined by the mold. 

19. In a device for molding cencrete tipton 
a subaqueous base, in floatible support, it 
mold face secured thereto, and means upon 
the support for reducing the strain of the 

10 current thereon... 
20. In a device for molding concrete upon 

a subaqueous base, a floatible stipport, it 
moldface attached thereto, means for sink 
ing the support, and a tapered or curved face 

ls upon that side of the support opposite the 
mold face. 

21. The method of constructing concrete 
work, upon or within a subaqueous base 
which consists in progressively chambering 
the area and space to be concreted, filling 
the chamber so formed with concrete and 
removing and replacing the mold organism 
along the line of construction by changing 
the ballast, 

22. The method of constructing concrete 
work upon or within a subaqueousled Which 
consists in progressively chambering the 
space to be concreted by molds placed by 
variation of ballast and filling the space so 
formed with concrete, the mold so placed in 
each successive position overlapping the con 
crete last formed. 

23. The method of forming 'increte un 
der water which consists in cuplying float 
able and sinkable means for alining the bed 
and chambering it, and subsequently renov 
ing the mold R flotation. 
24. The method of laying concrete pro gressively along a subaqueous bcd which in 

sists in progressively floating a mold into 
osition along the line of work, varying its 
cgree of flotation to a determined position 

ofalinement and cngagement with the bed, 
filling the space so, formed with concrete to 
a determined height, refloating the molding 
members and progressively placing and op. 
erating the same along the line of S. 
lapping the previously completed concrete 
for each successive placing of the moll. 
25. The method of forming a continous 

wall within or upon a subaqueous bed which 
consists in supporting inolds for the sides 
of the concrete upon a float, in varying the 
ballast of the float to sink and thus anchor 
the molds in the required position in clos 
ing the ends of the space formed between the 
molds, in filling the space to the required 
height with concrete, in reducing the ballast 
to raise the floats, inadyancing them to a 
position in alinement with the section of 
concrete thus constructed, in again sinking 
and anchoring them in inlined position for 
a succeeding scction, in closing the space 
thus formed, in filling this space with con 

65 cree, and again removing the nolds." 
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26. The method of forming a continuous 
wall of concrete upon or within a subaque 
ous bed which consists in a lining the 'E 
at the places and to the depth required, it 
floating the molds for the sides of the wall 
to approximate position, in placing then 
by sinking the floats, in effecting a closure 
of the ends of the space this forcel, ir 
filling thc space with concrete, in raising the 
molds by flotation, in resinking then in 
!alinement with the section of wall thus con 
structed, in effecting a closure of the space 
betweet the molds in each successive loca 
tion, and in filling this space to the required 
height with concrete. 

27. The method of constructing concrete 
walls upon subaqueous foundati; is which 
consists in supporting a mold or molds for 
said concrete by flotation, in placing said 
rold or molds by varying the ballfist of 
the support and in filling the space between 
the mold or molds. 

28. The method of constructing walls upon 
subaqueous foundations which consists in 
supporting a mold or molds for the sides of 
the walls by flotation, in placing the mold or 
molds, by sinking the support or supports, 
in effecting a closure of the ends of the space 
thus formed, in filling the space with con 
crete, in refloating the support or supports, 
in re-placing the mold or molds in a lined 
position by again sinking the supports, in 
closing the end of the space thus formed and 
in filling this second space, with concrete. 

20. In a device for use in molding con 
crete, a float, a mold supported upon the 
float, and means to reduce the buoyancy of 
the ?lot to set the mold in position. 

30. In a device for use in molding con 
crete, a float having a side thereof formed 
as a mold for the concrete, and neans for 
sinking the float. 

3i in a device for use in molding con 
cretc., a float having one side thereof adapt. 
cd for use as a mold for the concrete, and 
men is for anchoring the flout. 

32. In a device for use in holding con 
crete, a float adapted to have its height of 
flotation varied and fixedly supporting a 
mold for the concrete. 

33. In a device fol use in molding con 
crete, a float, one side of which is adapted as 
a mold for the concrete. 

34. In a device for use in molding con 
crete, a float, means for sinking the float to 
place the mold, and means for raising the 
float to remove the mold. 

35. In a device for molding concrete upon 
a subaqueous base, a molding surface, means 
for ?lotation of the mold, and means for ad 
justinent of the position of the mold and its 
flotation means, 

86. In a device for inolding concrete upon 
a subaqueous base, a floatable support, a 
molding surface carried thereby, means for 
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varying the relative position of the support 
and surface, and means for sinking the sup 
port. . . . . . . . . . . . . . . . 

37. In a device for molding concrete upon 
a subaqueous base, a floatable support, a 
molding surface carried thereby and at 

: tached thereto, and means for varying the 
angular relation between the support and 
surface.' . . . . . . . . . . 

38. In a device for molding concrete upon 
a subaqueous base, a floatable support, a 
plurality of molding... surfaces attached 
thereto and forming a space therebetween 

i for the concrete, and means for sinking the 
15 

: a subaqueous base, a floatab 

support. . . . . . 
39. In a device for E. concrete upon 

e support, and 
a plurality of molding surfaces attached 
thereto and forming a space therebetween 
for the concrete. 

40. In a device for molding concrete upon 
a subaqueous base, a floatable support, a 
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; with the surfaces in allined 
40 sheet PE for effecting a closure of the end o 

molding surface carried thereby and ad 
justable thereto, means for moving the sur 
face with respect to the support, and means 
for sinking the support to anchor it. 

41. In a device for molding concrete upon 
a subaqueous base, a pair of floatable sup 
ports, a molding surface carried by each 
support, means varying the ballast of 
the supports to anchor the surfaces in re 
quired position, and means for closing the 
ends of the space formed between the sur 
faces. 

42. In a device for molding concrete upon 

surface carried by each 
ranchoring the supports 

osition, and 

: a subaqueous base, a E of floatable sup ports, a sing 
support, means fo 

the space between the surfaces. 
43. A combined dock, concrete platform 

and mold and means for varying the degree of flotation of the same. 
45: 

a subaqueous base, a floatable support, means 
for allowing water to enter, the support to 
sink the same, means for refloating the sup 

44. In a device for molding concrete upon 

port, and means for excavating by suction. 
45. In a device for molding concrete upon 

a subaqueous base, a floatable support, means 
for varying its bai 
same, and suction excavating apparatus op 
erative upon the bed on the under surface of the support. 

Copies of this patent may be obtained for 

last to sink and refloat the 

46. In an excavator for subaqueous work, 
a floatable mold, an excavator carried there 
by, and means for letting water into the sup 
E. to bring the excavator into proper re 
ationship with the material to be excavated. 
47. In an excavator for subaqueous work. 

a floatable mold, an excavator of fluid type 
carried thereby, and means for varying the 
ballast of the support to bring the excavator 
into operative position with respect to its 
work. 

48. In a device for molding concrete upon 
a subaqueous base, a floatable support, open 
ings therethrough, a suction excavator oper 
ative through said openings, means for sink 
E. the support, and means for permitting 
piles or reinforcements to be driven or 
placed through said opening. 

49. In a device for molding concrete upon 
a subaqueous base, a floatable support, a 
mold for the concrete carried thereby, guides 
for said supports, and means for sinking 
the supports along the guides. 

50. In a device molding concrete upon 
a subaqueous base, a floatable support, a 
mold for the concrete carried thereby, means 
for sinking the support, and piles bracing 
said support upon the side opposite the 
mold. 

51. In a device for molding concrete upon 
a subaqueous base, a floatable support, a 
mold face secured to one side thereof, guides 
at the ends thereof, and means upon the 
support for coöperating with the guide to 
direct vertical movement of the support. 

52. A vessel having a side thereof formed 
as a mold for concrete. 

53. A vessel having a side thereof formed 
as a mold for concrete in combination with 
means for varying its floatable power. 

54. A vessel having a side formed as a 
mold for concrete in combination with a 
deck therefor adapted to operate as a work 
ing platform in concrete construction. 

55. In apparatus for placing concrete 
within subaqueous beds, the SEin E of 
dredging and concrete placing apparatus 
with floatable and sinkable structures for 
varying the height of the dredging and con 
crete placing apparatus. 

JOS, STOKES WILLIAMS. 
Witnesses: 

J. D. JACKsoN, 
C. D. McWAY. 

five cents eaoh, by addressing the “Commissioner of Patents, 
Washington, D. C.” 
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