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ABSTRACT OF THE DISCLOSURE 
A pile forming method and apparatus therefor is dis 

closed wherein the anvil pipe and shoe at the bottom there 
of driven into the earth by driving weight means having 
a casting material hopper at the upper end thereof and a 
supply pipe means extending downwardly from the driven 
weight means into the anvil pipe. After the anvil pipe is 
driven, concrete is deposited from the hopper through the 
supply pipe means into the anvil pipe and the latter there 
after is withdrawn. 

It is an object of the present invention to simplify 
methods of forming cast piles in the earth and providing 
less expensive apparatus for the formation of such piles. A 
further object of the present invention is to provide a 
method and means for driving pile-forming apparatus into 
the earth, providing reinforcing means for the piles and 
casting piles all in one continuous operation. A still 
further object of the present invention is to make it pos 
sible to control the position of the pile shoe both before 
and after the removal of the anvil pipe by utilizing re 
inforcing rods of ?nite lengths secured to the pile shoe and 
after having cast the piles utilizing the upper ends of the 
reinforcing rods as levelling means. Yet another object 
of the present invention is to provide a pile-forming appa 
ratus in which the air entrapped in the anvil pipe may 
escape and in which the apparatus is independent of any 
casting material that may have penetrated upwards. 
The above objectives are accomplished and the above 

advantages obtained by providing longitudinally-disposed 
?anges or ?ns around the periphery of a casting material 
supply pipe to center the supply pipe within an anvil pipe 
and provide an annular space of substantially constant 
width between the supply pipe and the anvil pipe. This an 
nular space can accommodate elongated reinforcing rods 
which may be readily secured to a shoe before driving the 
shoe and the anvil pipe into the earth and such rods will 
remain in their predetermined position until the entire 
driving operation is completed. It has been found that by 
providing an annular space between the anvil pipe and the 
casting mass supply pipe and withdrawing the anvil pipe 
and the supply pipe simultaneously, a chamber for mold 
ing the casting mass will be formed betweenthe pile shoe 
and the lower end of the anvil pipe and the annular space 
between the supply pipe and the anvil pipe need not be 
sealed but may remain open for the escape of any trapped 
air. 
The present invention will be more clearly understood 

by reference to the accompanying drawings, wherein: 
FIGURE 1 is a vertical cross-section of the pile-forming 
apparatus; FIGURE 2 is a horizontal cross-section taken 
along the line 2——2 of FIGURE 1; FIGURE 3 is a hori 
zontal cross-section taken along the line 3—3 of FIGURE 
1; and FIGURE 4 is a cross-section taken along the line 
4—4 of FIGURE 1; FIGURE 5 is a cross-section similar 
to FIGURE 3 except that the device is in an unlatched 
condition; FIGURE 6 is a partial side elevation showing 
the latch position of the apparatus in the condition shown 
in FIGURE 5; FIGURE 7 is a right side, vertical cross 
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section of the pile-forming apparatus of the present inven 
tion; FIGURE 8 is a right side view of the pile-forming 
apparatus of the present invention in exploded form; 
FIGURE 9 is a partial, vertical cross-section of the right 
side of one modi?cation of the pile-forming apparatus of 
the present invention; FIGURE 10 is a horizontal cross 
section taken along the line 10-10 of FIGURE 9; FIG 
URE 11 shows a plurality of cast, interconnected piles 
formed in accordance with two variations of the present 
method; and FIGURE 12 is a cross-section of an indi 
vidual cast pile formed in accordance with the method 
of the present invention. 

In accordance with the drawings, the numeral 10 gen 
erically designates the pile-driving and casting material 
supply unit of the apparatus. The numeral 12 generically 
refers to the stamping or anvil unit of the apparatus of the 
present invention. The numeral 14 generically represents 
the pile shoe of the present invention. 
The pile-driving and casting material supply unit in 

cludes a casting material hopper 16 into which the casting 
material is poured. Hopper 16 has its lower end tapered 
downwardly to terminate at its lower end in a throat or 
small cylindrical outlet 18. Outlet 18 is in open communi 
cation with casting material supply pipe 20. Longitudinally 
disposed about the outer periphery of supply pipe 20 are 
?anges or ?ns 22. Flanges or ?ns 22 are radially-disposed 
about supply pipe 20 and thus act as spacers for the 
supply pipe, as will be hereinafter pointed out. Surround 
ing at least a portion of hopper 16 and supply pipe 20 is 
pile-driving weight 24. Attached to the lower end of weight 
24 is annular striking plate 26. Striking plate 26 acts 
against the anvil pipe 22 and prevents damage to weight 
24. Surrounding weight 24 and protecting the weight as 
well as the upper end of the anvil pipe is protective skirt 
27. Driving and supply unit 10 is lowered and raised by 
means of Wire cable 28. Wire cable 28 passes over pully 
30 which is disposed in hopper 16 and journaled to weight 
24 by means of shaft 32. Disposed in the lower end of 
protective skirt 27 are latching hooks or eyelets 34, whose 
purpose will be hereinafter described. The lower end of 
protective skirt 27 is split at points ninety degrees removed 
from latching eyelets 34 and projecting from the split sec 
tions of skirt 27 are outwardly projecting pairs of latching 
?anges 35 and 36, respectively. Flanges 35 and 36-, as 
well as 37, may be used to guide the driving unit. Latching 
?anges 35 and 36 have welded between them reinforcing 
plates 38 ‘and 40, respectively. Passing through generally 
rectangular holes in flanges 35 and 36 are arcuatie latches 
or curved bolts 42 and 44, respectively. Disposed below 
driving and supply unit 10 is stamping or anvil pipe 46. 
Anvil pipe v46 has an internal diameter su?iciently large to 
just clear ?ns 22 of supply pipe 20 so that supply pipe 20 
will remain centered in anvil pipe 46 during the reciprocal 
movement of supply pipe 20 through anvil pipe 46 while 
driving unit is in operation to drive the anvil pipe 46 into 
the earth. Pins 22 therefore center supply pipe 20 in an 
anvil pipe 46 and also provide an annular space between 
supply pipe 20 and anvil pipe 46. Projecting outwardly 
from the sides of anvil pipe 46 are ?anges 48 and 50, 
respectively. As shown in FIGURE 3, when it is desired 
to withdraw the anvil pipe and the supply pipe simul 
taneously from the earth during the step of casting the 
pile, the latches 42 and 44 are rotated into position 
through the holes in ?anges 35 and 36 so that ?anges 48 
and 50 are supported atop latches 42 and 44. This will thus 
permit anvil pipe 46 to be withdrawn along with the 
driving and supply unit. FIGURE 5 shows latches 42 
and 44 in the unlatched position where the driving unit 
and supply pipe 20 are free to move relative to anvil pipe 
46. In this position, the latches 42 and 44 are supported 
in one of the holes of ?anges 35 and 35 and in the hooks 
34. Disposed beneath the anvil pipe 46 and in contact 
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therewith is the pile shoe 14. Pile shoe 14 as a lower 
generally-pointed nose portion 52. Obviously, nose 52 
can take any desired con?guration depending upon the 
properties of the earth into which it is to be driven. 
Formed in the upper surface of shoe 14 is reinforcing 
mounting plate 54. Mounting plate 54 provides means for 
supporting metallic reinforcing rods 56. Reinforcing rods 
56 may be bolted or otherwise attached to mounting plate 
54 and protrude upwardly through the annular space be 
tween anvil pipe 46 and supply pipe 20. Accordingly, re 
inforcing rods 56 may be maintained in place throughout 
the process of driving shoe 14 and anvil pipe 46 into the 
earth and during the casting or molding of the pile about 
reinforcing rods 56. Formed longitudinally along opposing 
sides of anvil pipe 46 are converging ?anges 58 and 60, 
respectively. Converging ?anges 58 and 64} form, with the 
outer periphery of anvil pipe 46, generally-triangular 
spaces whose purpose will be hereinafter pointed out. 
FIGURE 7 of the drawings ShOWs a right hand cross 
sectional view of the apparatus of FIGURE 1 with the 
supply and driving unit as well as the anvil unit partially 
withdrawn from the earth and a pile 62 being formed in 
the molded space voided by the anvil pipe, between the 
shoe 14 and the anvil pipe 46. FIGURE 12 of the drawings 
shows a cross section of an individual pile 62 formed by 
the apparatus of FIGURE 7. It is to be noted that concrete 
mass 62 has outwardly projecting, generally triangular 
extensions or projections 64 and 66. Projections 64 and 
66 provide a stabilizing means where a single pile 62 is 
formed in the earth and thus prevent the pile from rotat 
ing as there is often a tendency to do when weight is 
applied to the pile. Projections 64 and 66 also perform 
other functions as will be pointed out in more detail 
hereinafter. 

In the operation of the apparatus of the present inven 
tion, the shoe 14 has reinforcing rods 56 of appropriate 
length attached thereto and set in position on the surface 
of the earth. Clay or plastic or another suitable material 
is preferably packed in the voids of ?anges 58 and 60 to 
prevent earth and debris from entering the voids. The 
anvil unit 12 is then positioned on top of the shoe 14 and 
the driving and supply unit 10 is positioned atop the anvil 
pipe 46 with the latches 42 and 44 in an unlatched position 
as shown in FIGURES 5 and 6. Anvil unit 12 and shoe 14 
are then driven into the earth by repeatedly raising driving 
unit 10 by means of cable 28 and then releasing it and 
allowing it to drop and plate 26 to contact the upper end 
of anvil pipe 46. This repeated raising and lowering of the 
driving unit drives anvil unit 12 and pile shoe 14 into the 
earth to the desired depth. After these units have reached 
their desired depth in the earth, latches 42 and 46 are 
slid into their latching positions, as shown in FIGURE 3, 
to latch the driving and supply unit 10 to the anvil unit 
12. Then, simultaneously, concrete or other ?owable 
casting material is poured into hopper 16 and the driving 
and supply unit and anvil unit are slowly withdrawn to 
form the cast mass of concrete or the like in the void 
space vacated by anvil unit 12 as it is withdrawn from the 
earth. As previously pointed out, the annular space be 
tween anvil pipe 46 and supply pipe 20 provides a passage 
for the escape of air which may be trapped in the anvil 
unit during the driving and casting operations as well as 
providing space for reinforcing rods 56 and the ?ns 22 
provide a positive guide for the driving and supply unit 
within anvil pipe 46 during the driving operation. After 
the driving and supply unit 10 and anvil unit 12 have 
been completely withdrawn and the pile has set, it will 
take the form of the piling shown in FIGURE 12 with 
the reinforcing rods protruding from the upper end of the 
set pile. In this position the rods can of course be utilized 
as levelling means for other units to be attached to or 
formed on the piles. They can also be used as anchors 
for anchoring the pile to a ?oor or beam to be formed 
atop the pile. 
FIGURES 9 and 10 show still another form of the 
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4 
apparatus of the present invention. In FIGURES 9 and 
10 an anchor plate or strip 68 is disposed between the con 
verging ?anges 60 of anvil pipe 46. The purpose of this 
anchor plate will be described in connection with FIG 
URE 11. 
FIGURE 11 shows two methods of forming intercon 

nected cast piles in accordance with the present invention. 
In one method, a pile 70, having projections 72 and 74, 
is cast in exactly the same manner as was previously 
described. Thereafter, a second pile 76 is formed before 
pile 70 has set. In forming pile 76, ?anges 58 or 60 of the 
anvil unit 12 are driven into projection 74 to thereby 
spread the projection and form an anchor between pro 
jection 74 and projection 78 of pile 76. In the other one of 
?anges 58 and 60 an anchor plate or strip 80' may be 
inserted. The anchor plate 80 may serve as an anchor 
connecting to adjacent, such as pile 76 and pile 84. This 
is done by permitting pile 76 to set with anchor strip 80 
disposed therein in projection 82. Thereafter, the pile 84 
is formed by placing an appropriate anchor plate 86 in 
one of ?anges 58 and 60 and sliding the other one of 
?anges 58 and 60 over anchor 80 during the driving of the 
pile. Finally the anvil unit 12 is withdrawn as pile 84 is 
formed with projections 88 and 90. 

Having described and speci?cally exempli?ed the pres 
ent invention, it is to be understood that such description 
and examples are by way of illustration only and that one 
skilled in the art will readily recognize other modi?cations 
and variations. Accordingly, the present invention is to be 
limited only in accordance with the appended claims. 

I claim: 
1. Apparatus for forming cast piles in the earth, com 

prising: driving weight means casting material hopper 
means formed as a part of said driving weight means; 
casting material supply pipe means secured to, extending 
downwardly from and moveable with said driving weight 
means; anvil pipe means having its upper end operatively 
associated with said driving weight means and surround 
ing at least the lower end of said supply pipe means; 
guide means, mounted about the exterior of said supply 
pipe means, adapted to guide said supply pipe means dur 
ing longitudinal relative movement through said anvil 
pipe means; and pile shoe means, associated with and 
adjacent the lower end of said anvil pipe means, adapted 
to have attached thereto vertically-disposed reinforcing 
rods, whereby upon lowering and raising of said driving 
weight means, said hopper means and said supply pipe 
means drives said anvil pipe and pile shoe into the earth. 

2. Apparatus in accordance with claim 1, wherein the 
guide means are radially projecting ?ns longitudinally dis 
posed on the exterior of the supply pipe means. 

3. Apparatus in accordance with claim 1, wherein the 
supply pipe means has an external diameter substantially 
less than the internal diameter of the anvil pipe means 
and the guide means are longitudinally disposed ?ns ra 
dially projecting from the exterior of said supply pipe 
means a distance just less than the width of the annular 
space between said supply pipe means and said anvil 
pipe means. 

4. Apparatus in accordance with claim 1, wherein the 
supply pipe means has an outside diameter substantially 
less than the inside diameter of the anvil pipe means and 
the pile shoe means is adapted to vertically dispose the 
reinforcing rods in the annular space between said supply 
pipe means and said anvil pipe means. ' 

5. Apparatus in accordance with claim 1, wherein latch 
means are provided on the driving weight means and the 
anvil pipe means which cooperate to latch said anvil pipe 
means .to said driving weight means for simultaneous 
movement of said driving weight means and said anvil 
pipe means. 

6. Apparatus in accordance with claim 1, wherein at 
least the lower end of the anvil pipe means has at least 
one longitudinally-disposed projections formed on its outer 
periphery. 
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7. An apparatus in accordance with claim 6, wherein 
the projection is generally triangular in shape and hollow. 
8. Apparatus in accordance with claim 6, wherein the 

projection has a slot therein and is adapted to receive and 
hold a binding strip while said anvil pipe means is driven 
into the earth and to release said binding strip when said 
anvil pipe means is withdrawn from the earth. 

9. Apparatus in accordance with claim 8, wherein the 
?anges are generally triangular in shape and hollow with a 
slot formed at the outer-most juncture of the sides of the 
triangle. 

10. A method of forming a cast piling in the earth, 
comprising: vertically mounting at least one reinforcing 
rod on a pile shoe; surrounding said renforcing rods with 
an anvil pipe; slidably disposing a casting material sup 
ply pipe within said anvil pipe; reciprocally moving a 
‘driving weight into and out of contact with said anvil 
pipe while simultaneously reciprocating said supply pipe 
in said anvil pipe to drive said shoe and said anvil pipe 
into the earth a predetermined distance; latching said 
supply pipe and said driving weight to said anvil pipe; 
withdrawing said anvil pipe from the earth while simul 
taneously supplying a ?owable casting material through 
said supply pipe and into the void in the earth left by the 
withdrawal of said anvil pipe. 

11. A method in accordance with claim 10, wherein 
the exterior of the anvl pipe has at least one projection 
protruding from the exterior thereof to form at least one 
protrusion of cast material on the side of the ?nished 
piling. 
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12. A method in accordance with claim 11, wherein 

at least a portion of the anvil pipe is driven through the 
protrusion of the unset ?rst piling and a second piling is 
formed in the same manner as the ?rst piling. 

13. A method in accordance with claim 10, wherein a 
binding strip is disposed in the projection of the anvil pipe 
prior to driving said anvil pipe into the earth; said bind 
ing strip is left in place in the earth during casting of 
said piling; and, thereafter, an anvil pipe is again driven 
into the earth with said binding strip passing through a 
projection in the side of said anvil pipe and a second 
piling is cast in substantially the same manner as the 
?rst piling. ' 
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