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The invention relates to piles to serve as the 
foundation for building structures and has for 
its general object the provision of a novel appa 
ratus for forming concrete piles of that type em 
bodying a metallic shell adapted to be driven into 
the ground and to be Subsequently filled with 
COinCrete. 
An important object of the invention is to pro 

Wide a pille forming apparatus comprising a rela 
tively thin metallic outer shell formed in sec 
tions and a driving core for the same similarly 
formed in Sections, it being moreover a feature 
that the sections or units be preferably of a 
length. Sucin as to be readily stacked within a 
freight car for convenience and cheapness in 
transportation, the units being adapted to be 
connected to form a pile of any predetermined 
desired length. 

Ainother important object of the invention is 
to provide a pie forming apparatus in which the 
Sections or units of the outer shell are provided 
With novel means for effecting connection there 
of, this connection being moreover of such char 
acter as to give stability Willen assembled so as 
to have Sufficient strength to prevent lateral de 
flection during driving. 
A further object is to provide an apparatus of 

this character in Which the Successive units are 
Stepped, that is to say of different diameters in 
creasing upwardly, the driving core being formed 
of COrresponding Sections and being SO related to 
the Outer metallic shell Sections as to exert pres 
Sure upon both the upper and lower ends thereof 
during driving, the pressure at the lower end 
being tensional and that at the upper being con 
pressional, this division or distribution of the 
forces operating to prevent distortion of the outer 
shell during driving. 
Another object, and an importaint one, is to 
rovide an apparatus of this character in which 

the Sections of the driving core are relatively 
longitudinally rinovable and so arranged that after 
the Outer shell has been driven to the desired 
depth and removal of the core is necessary the 
Successive sections of the latter are successively 
released from driving engagement with the asso 
ciated shelli Sections, thereby naking it necess 
Sary to overcoine the skin resistance of the fric 
tional engagement between the core sections and 
Shell sections one at a time, thus greatly facilitat 
ing and simplifying the work of withdrawing the 
COE. ? 

A further object of the invention is to provide 
a pile forming apparatus in which the predeter 
mined number of Sheil Sections and core sections 

necessary to form the entire pile are initially as 
Sembled and then driven all at once so as to obtain 
the benefits of continuous driving in contradis 
tinction to apparatus and methods wherein sec 
tions are Successively driven in Superposed rela 
tion. 
A more Specific object is to provide a pile form 

ing apparatus having novel means for connecting 
the core Sections whereby great strength and 
rigidity will be obtained, particularly resistance 
to lateral deflection, this feature increasing in 
importance in proportion to the length of the pile. 
An additional object is to provide a pile form 

ing apparatus of this character which will be 
Simple and inexpensive to make, easy to assemble 
and drive, positive in action, efficient and dur 
able in Service, and a general improvement in the 
art. 
To the attainment of the foregoing and other 

objectS and advantages, the invention preferably 
consists in the details of construction and the ar 
rangement and combination of parts to be here 
inafter more fully described and claimed, and 
illustrated in the accompanying drawings in 
which: 

Figure 1 is a vertical or longitudinal section 
through a pile forming apparatus constructed . 
in accordance with my invention, intermediate 
portions being broken away, 

Figure 2 is a side elevation of the outer shell, 
Figure 3 is an enlarged detail sectional view 

showing the joint between the core sections and 
the shell sections with the parts in driving posi 
tion, . . 

Figure 4 is a similar view through the core 
Section alone showing it in withdrawing posi 
tion, 

Figure 5 is a fragmentary detail Sectional view 
tihrough the shell alone, that is to say with the 
core removed, the joint being shown in detail, 

Figure 6 is a CIOSS Sectional View taken on the 
line 6-6 of Figure 4 to illustrate the core sec 
tion connecting nut, 

Figure 7 is a detail section on the line 7-7 of 
Figure 6. 

Referring more particularly to the drawings, it 
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Wiil be at Once apparent that the shell and the 
core are formed of sections connected by certain 
In eans to be described, the number of sections 
used depending upon the desired length of the 
completed pile. The shell sections are designated 
as a whole by the numerals 10 and 10a and the 
Core Sections by the numerals 11 and 118 and 
it will be observed that they are similar in many 
respectS except as regards their diameters, it 
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2. 
being clear that the lowermost sections of the 
shell and the core are of relatively Snail diameter 
and that the Successive SUuperposed Section S aire 
of increased diameter though each Section is 
itself of uniforim diameter throughout. By this 
arrangement the whole assembly will be stepped 
in contradistinction to tapered he intention 
is ülihat the shelli sections, and of course the cor 
reSgOnding COie Sections, be preferably forried 
of the Saime length, for instance ten feet, tais Oir 
a. Siniai diliension being advantageous in that 
the SectionS may be ea Silly handled and May 
moreover be conveniently shipped by stacking 
then in feight cais, it being also appa.ient that 
the Sections of Very Sinal diameter may, addi 
ionally, be nested Within those of materially 
larger diameter So as to reduce the Space neces 
Sai'y. 
Each she sectioi including the lower one {}a 

is represented as coinprising a relatively thin 
transversely corrugated sheet metal member 12 
telescoped at its ower end Upon the vertical Up 
Standing flange 3 of what Inay be termed a 2 
ring 14, that is to say a ring which is SOYewhat 
Z-shaped in cl’OSS section and telescoped at its 
upper end upon the inclined or tapered outer 
surface of a ring 15 having a tapered inner Sur 
face 18. The ring 14 has a depending vertical 
flange 17 offset inWardly With respect to the 
fange 13 and haying a tapered otter Surface 
adapted to fit within the ring 15 of the shell sec 
tion next below, the flange 17 conformingly en 
gaging against the tapered inner periphery 16 
of the ring 15 as particularly well disclosed at 
the lower portions of Figures - 3 aÍndi 5. The iin 
ward offsetting of the fiange 17 with respect to 
the flange 13 defines an abutinent shoulder 13 
engaging the upper edge or end of the ring 5 
of the section next - ielow. Inwardly of the 
fange 13 the ring 14 has an abutment Shoulder 
19 designed to cooperate With the core to be 

It is intended that the upper end of 
each section be positively Secured to the ring 15 
and that the lower section be positively. Secured 
to the fange 13 and this may be conveniently 
accomplished by welding. A feature to be noted 
is when adjacent sections are assembled there is 
nothing projecting outwardly beyond the corru 
gated shel member:S. 

T3, The above detailed description applies to all 
of the shell sections except the lowerinost which 
differs only in that the ring 14 at its lower end 
and corresponding Substantially to the ringS 14 
at the lower ends of the other sections naturally 
does not telescope into anything but on the 
contrary carries a point 20 Which is clºsed and 
which is preferably of SibStantially Seni-egg 
shape or shaped like a projectile so as to facili 
tate penetration within the ground. The ring 
member 142 of this lowermost section has a shoul 
der 192, tiereon corresponding to the Shoulders 
9 on the othet ring Enenbei'S 
Each core section 11 except the uppermost one 

which is indicated by the numera 118 comprises 
an appropriate length of pipe 21 internally 
threaded at both ends. Screwed into the lower 
end of the pipe of the lowermost section is an 
end member 22 of Such shape as to fit conform 
ingly within the shell point 20, and this men 
ber 22 is formed with an outstanding fiange 2 
which seats upon the shoulder 19, and which is 
interposed between it and the lower end of the 
pipe of the lowerinost section. The lower end 
of the pipe 2 of each of the other core sections 
inas screwed thereinto the reduced upstanding 

1936,541 
flange 24 of a ring 25 which has an abutment 
Shoider 23 engaging against the lower end of 
the pipe and Which is foined with a depending 
Vertical iaige 27 internally threaded at its low 
er end and of the Same diameter as the pipe 21 
to which it is secured. 
At itS Upper end the pipe 21 of each section, ex 

cept the upperioSt One, carries a ring 28 screwed 
thereinto and forred with an outStanding fange 
29 abUtting the Upper end of the pipe and hav 
ing iËS; Upper’ Stirface providing an aputrinent 
Shoulder C ledge 30 flush, or adapted to be 
flush, with the shoulder 19 of the ring 14. The 
ring 28 extends the full height of the flange 27 
Of the ring 25 and has its upper end laterally 
en larged or provided With an auxiliary 1ring Se 
cured thereto to define a head 31. Which tele 
Scopes closely within the confines of the fange 
27 and Which is adapted to ab Ut againštt a 
shoulder 32 on the underside of the ring 25 in. 
Wardly Of the flange 27. AS tha head 31 is Of 
considerably greater diameter than the ring 28 
there is provided an abutment shoulder 33 which 
is for an important purpose to be described. 

For effecting connection. Of the Sections, 
make USe of a Split or Sectional Inuit member 34, 
the Sections of which are held together by Suit 
able dOWe pins 35. This nut member has its 
peliphery receSSed at 36 foi engagement Of a 
Suitable Spainner or other tool theireWith So that 
it may be turned. Theire is one of these nut 
linenbers for each Section and they are Screwed 
into the lower ends of the fanges 27 on the 
rings 25. The lower edge or face of each sectional 
nut manber engageS upon the abutinent shoul 
derS 30 and 19, the lower portion of the nut 
member being of greater diameterº tihan the ilin-- 
terior of the flange 27 so as to be disposed between 
the lower edge of the fiange and the shoulders 
referred to. By virtue of this arrangement the 
nut member constitutes an impact transmitter 
between the Sections. It Will be obseived that the 
lateral widening or enlargeingnt which forms the 
head 31 provides a recess or neck below the head 
and this recess is of greater height or length 
than the nut member So as to provide a slidable 
connection between the Sections for a purpose to 
be explained. 

the uppermost core section a differs from 
the others in that it is not provided with the 
ring 28 but is Simply formed as a pipe Section 
which is, however, intended to be telescopically 
engaged within a driving head 37 to which it is 
attached as for example by means of a transverse 
bot GI pin 38 provided at One end With a head 
39 and prevented from withdrawal by a cotter pin 
40 passing through the other end. In the present 
instance there is disclosed a sleeve 4i located 
Within the confines of the head 37, taat is to Say 
Within the depending OWeir potion thereof, this 
sleeve closely embracing the pipe. At its lower 
end this sleeve abuts against the ring i5 pro 
vided at the upper end of the uppermost shell 
Section SO aS O provide a driving engagerYent 
With the shell when impact is delivered to the 
driving head. 

In the actital making of a pille, the desired num 
ber of Shell Sections and core Sections are as 
Sembled in the ma, Inner indicated in the dravings 
and it Will be noted that the Successive sections 
ai'e Stepped in contradistinction to Some varieties 
of piles which are of conical shape. The lower 
most shell Section of course carries the penetrat 
ing point and the top of the upperioSt. Shell 
and core sections carry the driving head. The 
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question of interchangeability or selection of 
Sections does not enter into the matter for the 
reaSOn that the present invention contemplates a 
preaSSembling of the partS built up to the desired 
length. So that when driving is carried out the 
driving may be continuous. In other Words it is 
not the intention to drive one section, Super 
poSe another Section, drive it and so on. The 
point is that the pile forming members to the 
predetermined length are initially assembled and 
then driven as a whole or complete assembly so 
as to derive the benefits of continuous driving as 
otherwise there would be the detrimental effects 
of the skin friction developed upon the driving 
of SucceSSive SectionS. Superposed at different 
pointS Of time. Attention is directed to the fact 
that When the pile shell and core members are 
driven the latter will draw down the former by 
tension and also by compression. To explain 
this in greater detail is should be said that when 
a driving impact is delivered to the head 37 this 
force Comes upon the upper end of the upper 
most Section 118 and by virtue of the fact that 
the lower end of this uppermost pipe Section car 
Iries the ring 25 it is apparent that the blow de 
livered through the ring 25 will be imparted to 
the head 3 at the upper end of the Section next 
below and by Virtue of the fact that the ring 28 is 
provided With the OutStanding fange 29 abutting 
against the upper end of the saction next below 
the force is transmitted. This action continues 
throughout the length of the pile forming mem 
bei's. I am aware of the existence of patents 
covering the idea of forcing down. Sheil Sections 
by ten SiOn, Only but I am not particuliarly con 
cerned with Such a proposition for the reason 
that contemplate forcing down the lower end 
of each Section simultaneously with driving down 
the upper end. 

After the shell Sections and the core have been 
forced down to the desired depth it is of course 
necessary to renove the core prior to filling of 
the Shell Sections With concrete. To effect this 
it is nerely necessary to apply a pull. Upon the 

5 driving head 37 which by virtue of the pin 38 
Will apply an upward pull upon the uppermost 
COre Section 11a. When this is dome the nuut mein 
ber 34 at the lower end of the uppermost core 
Section Will strike against the abutment shoul 
der 33 at the Underside of the Head 31 and this 
impact Will be Sufficient to overcome the frictional 
engagement between the uppermost shell section 
and the core Section thereWithin. As the upper 

Ost Section is thlus moved the Int meimber 34 

3. 

pr 

of the Section next below Will Strike against the 
abutment shoulder 33 and loosen that Section. 
In this way it is apparent that the Successive Sec 
tions are pulled in Succession instead of all at 
Once and manifestly this Will be simpler as in 
volving less power. After removal of the core the 
shell is filled to the desired level with concrete 
and the pile is then complete. 

Attention is called to the fact that the shell 
Sections Overlap and that a comparatively long 
overlap of the core sections will give the whole 
assenbly Sufficient Stability and rigidity to pre 
went any lateral deflection during driving. 
From the foregoing description and a study 

of the drawings it is believed that the construc 
tion, operation and advantages Will be readily ap 
parent to one skilled in the art without further 
explanation. 
While I have shown and described the pre 

ferred embodiment of the invention, it should be 

understood that the disclosure is merely an ex 
emplification of the principies involved as the 
right is reserved to make all such changes in the 
details of construction as will widen the field of 
utility and increase the adaptability of the de 
Vice provided Such changes constitute no depar 
lure from the spirit of the invention or the scope 
of the claims hereunto appended. 
Having thus described the invention, I claim: 
1. A Concrete pile forming apparatus compris 

ing a plurality of shell Sections, rigid ring men 
berS Secured to the adjacent ends of the sections 
and telescopically engaged therewith for connect 
ing the Sections in series, one of said members 
providing an abutment shoulder, a core member 
formed of tubular sections located Within the re 
Spective shell sections, a ring member within each 
COre Section providing a driving connection be 
tWeen each core section and the abutment shoul 
der on the associated Shell section, and means 
connected With the last named ring members 
for enabling the core sections to have relative 
longitudinal movement while restraining them 
against disconnection. 

2. A concrete pile forming apparatus compris 
ing a plurality of shell sections each of substan 
tially uniform diameter and all varying in diame 
ter, ring Inernbers telescoped within and Secured 
to the adjacent ends of the shell sections, a se 
lies of COre. Sections iocated Within the shell sec 
tions, ring members connecting the adjacent ends 
Of the core members and having slidably inter 
fitting relation, and abutment shoulders on said 
last named ring members reacting through the 
first named ring members for transmitting to the 
shell sections the force of impacts delivered to 
the Core members. 

3. A CONCrete pile forming apparatus compris 
ing a plurality Of Shelli Sections each Of SbStan 
tially uniform diameter and all varying in diame 
ter, ring members telescoped within and secured 
to the adjacent ends of the shell sections, a se 
ries of core Sections located within the shell sec 
tions, ring inembers connecting the adjacent 
ends of the core nenbers and having slidably 
interfitting relation, abutment shoulders on said 
last named ring members reacting through the 
first named ring members for transmitting to 
the shell sections the force of impacts delivered 
to the core members, and other abutment means 
On One of the last named ring members and co 
acting With the other to enable the core Sections 
to have relative longitudinal noverinent, and to 
transmit to the Successive core members in Series 
a force applied upwardly to the uppermost core 
member. 

4. A Concrete pile forIning apparat US COmpris 
ing, in conbination, a rietalic shell formed Of 
a series of Sections, interfitting members tele 
Scopically engaged Within the adjacent ends of 
the Sections for connecting the in and providing 
abutment shoulders, a, driving core renovably 
engaged Within Said shelli and formed of Sections, 
and neas connecting the adjacent einds of the 
core sections and providing abutment shoulders 
engageable with said first named shoulders. 

5. A. COnCrete pile forming apparatus compris 
ing, in combination, a metallic shell formed of a 
series of sections, interfitting members telescop 
ically engaged within the adjacent ends of the 
Sections for connecting then and providing abut 
ment shoulders, a driving core removably en 
gaged. Within Said shell and formed of Sections 
slidably telescopically engaged at their ends, 
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4. 
means on the adjacent ends of the core sections 
for limiting their relative sliding movement and 
COOperating to apply impact to the upper ends 
of the core sections upon the exertion of an up 
ward pull upon the topmost core section whereby 
the frictional engagement between the core sec 
tions and the shell sections may be broken suc 
Cessively, said lineans at the lower end of each 
core Section cooperating with said abutinent 
shoulders for imparting driving force to all of 
the shell sections when force is applied to the 
uppermost core section. - 

6. A. concrete pile forming apparatus compris 
ing, in combination, a metallic shall formed of 
a series of sections, interfitting members tele 
Scopically engaged within the adjacent ends of 
the sections for connecting theiin and providing 
abutment shoulders, a driving core renovably 
engaged within said shell and formed of sections, 
members connected With tine adjaccint ends of 
the core sections and alri'anged in telescopic siid 
able eingagemeni, one of Saidi las namned inem 
bers having Spaced a but insent shoulders, and an 
abutylent, ring carried by time other cf Said last 
named members and coopeiating with said first 
named abutment shoulder for in parting diiving 
force to all of the shell Secticas. 

7. À concrete pile formiing apparattls compris 
ing the combination of a netailic sheii iornied 

Se: Of Sections ha, Viling Inneas Ri É adapted 
to be slidaioly telescopically engaged, a driving 
Core formed of Sections and ilaving a diriving 
head, and means on the core Seactions eing ageabie 
With the Inearis at the lower ends of tae staeli 
Sections for forcing the saile into telescoped and 
abutting engagement. With the ineans at the up 
per ends of tide Sections When novament of the 
lower section is resisted, the mieans on te core 
sections then cooperating with the interanga 
means on tine Sheil Sections for simulianeousiy 
applying a corpiressive force to fine upper ends 
of alii te stelli Sectio:NS and teision to the ioWeir 
ends thereof when the shelli is driven. 

8. A concrete pile apparatus comprising in 
combination, a metallic shell formed of Sections 
each having connected thereto at adjacent ends 
Separate metallic neinbei's which are adapted to 
telescopically interfit, and a driving core de 
tachably engaged Within Saidi coniected Shell 
sections and formed of relatively noVaie parts 
telescopically engaged, portions of said relatively 
movable parts cooperating with said inetallic 
members for transmitting driving force to the 
connected Sieli sectio; S. * 

9. A Concrete pile forning apparatiUS COIAPiis 
ing a pirality of shell Sections adacted to be 
superposed in coaxial reiation and having tele 
scopic joints formed by rigid maiallic (i.emb3rs 
one of which is formed with a shoulder, and a 
driving core detachably nouinted withi 
Sembled. Sei Section Sard copi a, plura 
ity of sections having their adjaceint ends tele 
Scopically engaged for inited relative sliding 
novement, and a shoulder formed CIn each of Said 
core sections to engage the shoulder on Said inne 
tallic neithber. 

10. A concreie pile forning apparatus com 
prising in connbination a sheet rhetal shell formed 
of a plurality of sections, ineains connected with 
the adjacent ends of the sections whereby the 
same are adapted to slidingly telescope, shoul 
ders formed on Said means, said shoulders OC 
cupying corresponding positions. With reference 
to each of said sections, a sectional core having 
a driving head, and a plurality of Spaced means 

1936,541. 
on the core each adapted to engage one of said. 
Shoulder's Whereby force applied to said driving 
head is distributed to said sections at spaced 
points. 

11. In a concrete pile forming apparatus, the 
Combination of an outer metallic shell formed 
of Sections, rigid members secured to the adja 
cent ends of Said Sections and having abutting 
and telescopic interfitting relation, one of said 
members providing an abutment for taking ver 
tical thrust, and a driving core disposable with 
in Said Shell and formed of sections correspond 
ing in number to the number of Sections of the 
shell, the Sections of the core being slidably tele 
Scopically COnnected, and means on the adjacent 
Core Sections for limiting relative sliding move 
in&nt thereof, a portion of said means being re 
Spectively engageable with each of Said abut 
ments for inparting driving force to the shell 
Sections When inpact is delivered upon the top 
of the core. 

12. A Concrete pile forming apparatus com 
prising, in cornbination, a metallic shell formed 
Of a pilli'ality of Sections, in embers secured to 
the agjacent ends of said sections and having 
telescopic engagement for connecting the sec 
tions, One of Said members providing an abut 
inent, for receiving vertical thrusts, and a driv 
ing core disposaible within the shell and likewise 
formed of a plurality of sections, the upper por 
tion of each core section having a constricted 
ineck defining an abutment shoulder and an over 
i&inging head, the lower end of each core section 
having a, inefner carried thereby slidably en 
ki'23ingly engaging the constricted neck at the 
tipper end of tile core Section next below and of 
ieSS length than the neck to enable the core sec 
tions to have relative sliding movement, said 
last named inember being engageable with the 
undel'Side of the head and said abutment shoul 
der for linaiting the relative sliding movement 
of the core Sections, and said iast named mem 
ber being engageable with said first named abut 
ment for imparting driving iorce thereto when 
impact is delivered at the upper end of the core. 

13. A conci'ete pile forming apparatus com 
prising, in CCInbination, a metallic shell formed 
of a plurality of Sections, innenbers secured to 
the adjacent ends of Said Sections and having 
telescopic engagement for connecting the sec 
tions, One of Said inherinbei's providing an abut 
ment foi receiving vertical thrusts, and a driv 
ing core disposable within the shell and likewise 
formed of a plurality of sections, the upper por 
tion of each core section having a constricted neck 
defining an abutment shoulder and an over 
hanging head, the lower end of each core section 
having a namer carried thereby slidably em 
bracingly engaging the constricted neck at the 
upper end cf the core section next below and of 
less length than the neck to enable the core sec 
tions to have relative sliding movement, said 
last named member being engageable with the 
underside of the head and Said abutment shoul 
der for limiting the relative sliding movement 
of the core sections, and said last named nem 
ber being engageable with said first named abut 
ment for imparting driving force thereto when 
inpact, is delivered at the upper end of the core, 
said last named meinber being renovable to en 
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able the core Sections to be assembled or dis-, 
assembled. 

14. A concrete pile forming apparatus com 
prising, in combination, a metallic shell formed 
of a plurality of sections, members Secured to 150 

  




