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This invention relates to piles of the type driv 
en into the ground to form footings for building 
Operations. 
Many piles must be driven to great depths such 

as one hundred feet or more until they are car 
ried to such a depth that they will have a solid 
foundation to bear the required load without tip 
ping or yielding after the load has been applied 
thereto. These pilies must be driven through all 
different types of soil and great difficulty has 
hithertofore been experienced in driving the 
piles through quicksand, hardpan and certain 
other types of soil. The pile commonly used to 
day for deep driving is equipped with a conical 
point at its lower end and, as Such a point strikes 
a body of quicksand while the pile is being driv 
en, the quickSand has an action Very similar to 
the action of a block of resilient rubber when a 
pencil is pressed against the same. In other 

20 Words, as the pile is struck by the hammer of the 
pile driver, the quicksand will yield slightly to 
permit slight downward movement of the pile, 
While during the interval between the next stroke 
of the hammer, the quicksand acting almost as a 
Spring Will force the pile up almost to its original 
position. For this reason, it has been the com 
mon practice to jet piles through quicksand 
where this is possible. The jetting operation is 
exceeding slow, expensive and generally unsatis 
factory and it is exceedingly difficult if not im 
pOSSible to jet piles through quickSand at great 
depths, 
When piles are driven deep into the ground, it 

is necessary to first drive one section of piling, 
then splice another section of piling thereto, 
then drive the Second section and continue in like 
manner until the pile has been driven to the 
proper depth to have a Solid foundation. Steel 
pipe piling is commonly used and it has been the 
common practice to first drive one section of pipe, 
then apply a second section of pipe to the upper 
end of the first section and then weld the two 
Sections together after a sleeve has been applied 
about the joining ends of the tWO Sections. This 
welding operation takes up considerable time 
and holds up the work of an entire driving crew 
until completed. It is therefore desirable to 
provide a Suitable Splice for Steel pipe piling 
Which will eliminate the necessity for Welding 
adjacent Sections of pipe together and at the 
same time will prevent moisture from entering 
the pipe sections at the joints between adjacent 
Sections. It is also desirable to provide a suitable 
splice for use either between the sections of steel 
pipe piling or between the sections of precast 

the top of the pile. 

(C. 61-57) 
concrete piling which will permit proper driving 
of the piles after adjacent sections have been se 
cured together by means of the splice. 
The driving head used for most piles is pro 

Vided With a flatupper Surface ora surface con 
forming in contour to the lower surface of the 
follower.block of the pile driver. When such a 
driving head is used, it is almost impossible to 
maintain the pile driver derick exactly in plumb 
with the pile at all times and as a result, the blow 
from the hammer of the pile driver is often 
transmitted Unevenly to the top of the pile, 
thereby concentrating the blow at one point at 

When steel pipe piling is 
used, the upper end of the uppermost pipe section 
Often buckles and Cracks by reason of the con 
centration of the force from the blow of the ham 
mer at certain points on the upper edges of the 
pipe Section. It then becomes necessary to cut 
off a portion of the pipe section or to substitute 
a new pipe Section before driving operations can 
be continued. This results in a great Wastage of 
material, labor and time. When precast concrete 
piling is used, the uneven blow of the hanner will 
often chip or crack the upper end of the pile 
being driven, whereupon the pile must be cut off 
or a new section of pile Substituted. It is de 
sirable therefore to provide a driving head which 
will equalize the blow of the hammer of a pile 
driver on all portions of the head of the pile, 
whether the pile driver derrick is exactly in 
plumb With the pile being driven or not. 

It is one of the main objects of the present in 
vention to provide a novel and improved point 
for piles which will cut its own way through all 
different types of soil and which, in particular, 
Will permit the pile to which it is attached to 
be driven readily through quicksand and hard 
pan. Without jetting. 
It is another object to provide a novel and im 
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proved Splice for connecting Sections of piling, 
which splice when used with tubular steel piling, 
will eliminate the necessity for welding the pipe 
Sections together and which when used in con 
nection. With Such piling as precast concrete pil 
ing, or With tubular steel piling, will prevent the 
joining ends of Sections from buckling, cracking 
or other injury. 

It is another object to provide a novel and im 
proved driving head for piles which will equalize 
the blow of the pile driving hammer on all points 
of the upper end of the pile and at the same 
time Will prevent buckling, chipping or cracking 
of the upper end of the pile. 
These and other objects and advantages of the 
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2 
present invention Will more fully appear from 
the following description made in connection. With 
the accompanying drawing, wherein like refer 
ence characters refer to the Saime or Simila partS 
throughout the various views, and, in which, 

Fig. 1 is a WieW partly in front elevation and 
partly in vertical Section illustrating my inven 
tion as embodied in a tubular steel piling; 

Fig. 2 is a bottom view of the point shown in 
Fig. 1; 

Fig. 3 is a horizontal Section taken on the line 
3-3 Of Fig. 1 as indicated by the arrows; 

Fig. 4 is a View partly in front elevation and 
partly in vertical section, illustrating my inven 
tion as embodied in a precast concrete piling; 

Fig. 5 is a plan view of the driving head shown 
in Fig. 4; .? 

Fig. 6 is a horizontal section taken. On the line 
6-6 of Fig. 4 as indicated by the arrows; and 

Fig. 7 is a bottom view of the point illustrated 
in Fig. 4. 

Referring first to the embodiment of the in 
wention illustrated in Figs. 1, 2 and 3, there is 
shown a piling including a plurality of steel pipe 
sections 8 interconnected by Splices 9, only One 
of which is illustrated, and which When completed 
Will be filled With concrete 10, the concrete only 
being shown in the lowermost sections. Secured 
to the lowest pipe section 8 is a point 11, While Se 
cured to the uppermost or top section 8 is a diiv 
ing head 12. A follower block 13 forming part 
of the equipment of a standard pile driver, is 
shown applied to the driving head 12 and this 
follower block, in accordance with standard prac 
tice, carries at its upper end a cushioning block 
14 adapted to cushion the blow of the hammer of 
the pile driver on the follower block 13. 
The point 11 of the pile includes a cone 11d. Of 

hollow construction, which cone at its upper and 
base end is joined by an upwardly projecting 
outer flange 11b and a shorter upwardly project 
ing inner fiange 11c inwardly Spaced from the 
outer flange 11b to form an annular receSS for 
reception of the lowermost pipe section 8. The 
outer upper edge of the inner flange 11c and the 
inner upper edge of the outer flange ilb are 
rounded or beveled as shown to permit ready in 
sertion of a pipe section 8 within the receSS 
formed between the two flanges. Joining the 
cone 11a in evenly spaced circumferential rela 
tion from the central longitudinal axis of the cone 
are triangular outwardly directed WingS 11d. 
which extend preferably radially relative to the 
central longitudinal axis of the cone. The bases 
of these triangular wings. 11d are disposed down 
Wardly and particular attention is called to the 
fact that the lower edges of the Wings 11d pi'oject 
downwardly at least even with the point of the 
cone 11d. The lower edges of the WingS 11b may 
be sharpened if desired, although this is not ab 
Solutely necessary. 
When the point 11 is applied to the lowerii).Ost 

pipe section 8, packing material 15 such as hemp 
impregnated with an elastic cement is first dis 
posed within the recess formed between the 
flanges 11c and 11b of the point, whereupon the 
lower end of the pipe Section 8 is fitted Within the 
recess and a heavy Weight such as the hammer 
of a pile driver is applied against the upper end 
of the pipe section 8 to force the lower end of the 
pipe section into tight engagement with the 
cemented packing 15. When the elastic cement 
is used with the packing material 15, a Water 
proof and sealed joint is made between the lower 
most pipe section 8 and the point 11. 

1,954,070 
The driving head 12 has a dome-shaped top 

Surface 12d, the convexity of which is consider 
ably greater than the concavity of the bottom 
Surface 13a of the particular follower block 13 in 
connection. With which the driving head 12 is used. 
From its dome-shaped top surface, the driving 
head 12 flares downwardly and outwardly slightly 
to be loosely received within the recess in the lower 
portion of the follower block and a downwardly 
projecting outer fange 12b projects below the 
main body portion of the driving head. The head 
12 preferably, although not necessarily, is hol 
lowed out as shown in Fig. 1, and a short inner 
flange 12c projects downwardly from the main 
body portion of the head in inwardly Spaced rela 
tion from the outer flange 12b, to form an annU 
lar recess within which the upper end of the par 
ticular pipe section 8 being driven will be received. 
Preferably, the Outer lower edge of the inner 
flange 12c and the inner and lower edge of the 
outer flange 12b are rounded or beveled as ShoWn, 
to permit the driving head 12 to be readily ap 
plied to the pipe sections 8. 
After the point 11 has been applied to the 

lower end of the first pipe section 8 to be driven, 
the driving head 12 is applied to the upper end 
of this first pipe section, whereupon the pipe 
section is driven into the ground until the upper 
end of the pipe section is nearly level with the 
Surface of the ground. The driving head is then 
removed whereupon if the pile is to be driven 
deeper, a second pipe section 8 must be spliced 
to the first pipe section driven. For this pur 
pose the splice 9 is used. However, before the 
splice 9 is applied to the upper end of the first 
pipe section 8, this pipe section together with 
the hollow portion of the point 11 Will be first 
filled. With plastic concrete to a level slightly be 
low the top of the pipe section. The splice 9 
may then be used. This splice 9 comprises a 
central ring-like Web or body 9a, joining relative 
ly long outer up and down turned outer flanges 
9b and also joining relatively short up and down 
turned inner flanges 9c inwardly Spaced from 
the outer flanges 9b to form upper and lower an 
nular recesses between the inner and Outer 
flanges. The outer edges of the inner flanges 
9C and the inner edges of the outer fianges 9b 
are rounded or beveled as shown to permit pipe 
sections 8 to be readily applied to the Splice to 
be received within the recesses specified. To 
connect the second pipe section 8 to the first 
and already driven pipe section 8, elastic cement 
impregnated packing 16 made from hemp or sini 
lar material, is first laid in place Within the re 
cesses between inner flanges 9c and the outer 
flanges 9b, whereupon the second pipe Section 8 is 
slid in place within the upper annular recess of 
the splice 9, so that the lower end of the second 
pipe section makes a tight and water proof joint 
with the splice by reason of the elastic cement 
treated packing 15. The second pipe Section 8 
with the splice 9 connected thereto is then ap 
plied over the upper end of the first or driven 
pipe section 8 and preSSure is applied against 
the upper end of the second pipe section to slide 
the splice 9 downwardly on the first pipe section 
until the upper end of the first pipe section is 
Snugly received within the lower annular recess 
of the Splice 9 and a Water proof connection is 
made between the splice 9 and the first pipe sec 
tion 8 by reason of the elastic cement treated 
packing 16. The driving head 12 may then be 
applied to the second pipe section 8 whereupon 
the second pipe section may be driven and ad 
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1,954,070 3. 
ditional pipe sections may be added from time 
to time in a similar manner until the pile has 
been driven deep enough to secure anchorage. 
At all times while the pile is being driven, the 

Wings 11d of the point will cut their way through 
the Soil encountered. The Wings are particularly 
effective to permit ready passage of the pile 
through quicksand and hardpan. The lower 
edges of the Wings strike the quicksand or hard 
pan at the same time as, or ahead of the time 
When the peak of the cone. 11d. Strikes the same 
and as a result, radial cuts emanating from the 
central longitudinal axis of the cone 11a and pro 
jecting beyond the outer surfaces of the cone, 
are made through the quicksand or hardpan be 
fore, the main body of the cone is driven into 

In connection. With quicksand, these. 
cuts act in the same manner as would a series 
the same. 

Of radially extending cuts in a stretched rubber 
membrane to permit the passage of a sharpened 
pencil or other conical member therethrough. In 
other words, the wings. 11d prevent the elastic 
action of the quicksand which has hithertofore 
offered so much difficulty to the driving of piles 
through quicksand. After the hammer of the 
pile driver has acted on the pile, tomove the 
point of the pile into the quickstand, there is 
no marked tendency for the pile to retreat or 
rise from the quicksand as is the case when 
Other types of pile points are used. Of course, 
it is not necessary to jet the pile through quick 
Sand When my point is used. When hardpan 
is encountered by the point, the point readily 
cuts its Way through the hardpan, due to the pro 
Vision of the Wings. 11d, and as a result the cone 
11d may readily slip through the hardpan. The 
WingS 11d also act to guide the pile as it is 
being driven and they act to prevent the pile 
from being defected from a straight path. 
By provision of the two flanges 11b and 11c 

of the point, the lower end of the lowermost 
pipe Section 8 is embraced at all sides and the 
lower end of the pipe section is thus prevented 
from splitting or buckling. 
The lower inner flange 9c of the splice 9 act 

ing in conjunction with the concrete 10 inserted 
within the pipe section 8 below the splice pre 
vents the concrete from rising through the re 
action created when the pile is struck by the 
hanner of the pile driver. Care should be taken 
when the pipe sections 8 are filled with concrete 
to carry the level of the concrete above the po 
Sition or at least to the position that the lower 
edge of the lower inner flange 9c of the splice 
Will take when the Splice is applied. Of course, 
by use of the splice described, it becomes un 
necessary to delay driving operations until a 
Weld or Welds can be made between sleeves and 
the ends of adjoining pipe sections and yet an 
absolutely water tight connection can be made 
between adjacent pipe Sections. By reason of 
the done-shaped top surface 120 of the driving 
head 12, the blow delivered by the hammer of the 
pile driver Will be evenly distributed on the en 

65 tire upper edge of the uppermost pipe section 
8 even when the pile driver derrick is slightly out 
of plumb with the pile being driven. The force 
of the blow of the hammer is thus prevented 
from being concentrated at one point on the up 
per edge of the uppermost pipe section as often 
occurs when a driving head having a flat top 
surface of standard type is used, and thus there 
is no tendency for the uppermost pipe section 
8 to buckle or split at its upper end. Of course, 
the inner and Outer flanges 12c and 12b of the 

driving head embrace the uppermost portion of 
the upper pipe. Section at all points and these 
flanges also aidinhalterially to prevent buckling of 
the pipe Section. 

Referring to Figs. 4, 5, 6 and 7 of the draw 
ing, there is illustrated a square precast con 
Crete pile embodying the main features of my 
invention. Concrete pile sections are designated 
by the numeral 17 and preferably there will be 
embedded in the concrete forming these Sections, 
vertical reinforcing rods 18 tied together by 
helical reinforcing members 19. Although the 
Sections 17, may be made of any desired shape 
in horizontal cross section, they are shown as of 
Square formation. A pile point is designated by 
the numeral 20, a splice by the numeral 21, a 
driving head by the numeral 22, a cushioning 
block by the numeral 23, a follower block by the 
numeral 24 and a cushioning block mounted in 
the top of the follower block by the numeral 25. 
The point. 20 is constructed in much the same 

manner as the previously described point 11 and 
it consists of a pyramid 20a, radial Wings 20t, 
joining the pyramid 200 in the same manner aS 
the Wings. 1d join the cone i and having a cor 
responding function to the wings. 11d. A rec 
tangular flange. 20c joins the upper or base end 
of the pyramid 200 and the pyramid is, of Course, 
hollow to receive the pyramid-shaped lower end 
of the lowermost: pile section 17. The splice 21 
comprises a central cross Web 21d. and rectangular 
upwardly and downwardly extending flanges 21b 
joining the edges of the central Web 21a. Driving 
head 22 has a dome-shaped top surface 22d, of 
greater convexity than the concavity of the bot 
tom of the follower block 24 and having the Sane 
function relative to the pile as the dome-shaped 
top surface 12a of the driving head 12. A rec 
tangular flange 22b joins the body of the driv 
ing head and projects downwardly therefrom to 
embrace the upper end of the pile section 17 be 
ing driven in much the same manner as the 
flange 12b in the previously described embodi 
ment and to also embrace cushioning block 23 
which is preferably interposed between the top 
of the uppermost section and the main body of 
the driving head. 

In driving a pile embodying the construction 
shown in Figs. 4, 5, 6 and 7, the lowermost pre 
cast concrete Section 17 with the point 20 affixed 
thereto is first driven from the driving head 22 
applied thereto, into the ground, whereupon it 
becomes necessary to connect another or Sec 
ond precast section 17 to the first or driven sec 
tion. A quantity of molten sulphur 26 is first 
applied to the upper end of the driven section 17, 
whereupon the splice 21 is slipped over the top of 
the driven Section and preSSed firmly against the 
sulphur 26. This Sulphur quickly hardens and 
sets and acts as an extremely powerful bonding 
agent to secure the Splice 21 to the section 17, 
while at the same time Smoothing the top Sur 
face of the Section 17 so that irrespective of 
whether the top is perfectly cast or not, the Web 
21a will have even bearing against all portions of 
the top of the Section 17. A second quantity of 
molten sulphur 26 may then be poured into the 
upper portion of the Splice 21 whereupon the sec 
ond precast section 17 may be fitted in place with 
in the upper portion of the splice and the upper 
Sulphur layer 26 will quickly harden and set 
to bind the upper precast section 17 to the splice 
21 and to aSSure proper bearing of the upper 
precast Section against the splice 21. Additional 
precast Sections 17 may be connected to the driven 
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portion of the pile in similar manner until the 
pile is driven to the proper depth. 
Attention should be called to the fact that the 

wings 11d of the point 11 used with the first 
described pile and the wings 20b of the point 20 
used in connection. With the Second described pile, 
serve to provide stable anchorages for the piles 
after they have been driven home. The wings 
tend to prevent tipping of the piles under load. 

Files Siimilar to the first embodiment described, 
have actually been used Successfully under ex 
tremely unfavorable conditions. Such piles Were 
driven a hundred and five feet into the ground 
Without difficulty and passed Successively through 
fill, clay, quicksand, and a vein of ground ten feet 
thick mixed with clay, Small stone and hardpan. 
A large number of piles were driven speedily with 
out loss of a single pile and without loss of pipe. 
With the precast concrete pile illustrated in 
Figs. 4, 5, 6 and 7, instead of using the molten 
Sulphur 26 to afford even bearing surfaces at the 
joining ends of the pile section 17, any other Suit 
able type of quick drying molten material may be 
Substituted. 

It will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the various parts 
without departure from the Scope of the present 
invention, which, generally Stated, consists in the 
matter shown and described and set forth in the 
appended claims. 
What is claimed is:- 
1. A pile point comprising an imperforate nem 

ber tapering from adjacent its upper end to a 
35 pointed vertex at its lower end, triangular wings 

joining the side of said member and projecting 
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outwardly in planes radial to the longitudinal 
central axis of said member, the lower edges of 
said wings lying in a plane normal to said axis 
at the vertex of said member and the outer tips 
of said lower edges being radially spaced from 
said axis at least as remotely as any other part 
of the pile point is spaced from said axis. 

2. A pile point comprising a conical imper 
forate member having a pointed vertex at its 
lower end, triangular Wings joining the sides of 
Said member and projecting outwardly in planes 
radial to the central longitudinal axis of Said 
member, the lower edges of Said Wings lying in a 
plane normal to Said axis at the vertex of said 
member and the lowermost points of the outer 
edges of said Wings being radially spaced from 
Said axis as far as any other part of Said pile 
point is Spaced from said axis. 

3. A pile point comprising a hollow imperforate 
member tapering from adjacent its upper end to 
a pointed vertex at its lower end, the upper end 
of Said member being open, Said member at its 
upper end having inner and Outer upwardly pro 
jecting concentric fianges defining a groove be 
tween them, the inner flange being considerably 
shorter than the Outer flange and said groove be 
ing adapted to receive the end of a pile pipe 
section, Sealing material disposed within said 
groove and trianguiar wings extending longitu 
dinally of Said member and attached to the Outer 
Surface thereof, Said Wings projecting from Said 
vertex upwardly, said member being adapted to 
be filled With concrete and Said member and 
Wings being formed of metal. 

GEORGE COOK. 
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