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9 Claims. (Cl. 61—53.72) 

This invention relates in general to new and useful 
improvements in the art of driving piles, and more spe 
ci?cally to an improved collapsible mandrel for-use in 
driving hollow piles. 

In the formation of concrete piles, hollow pile ele 
ments in the form of metal pipes having driving noses on 
the lower ends thereof are ?rst driven into the ground to 
the desired penetration after which they are ?lled with 
concrete. Inasmuch as the metal pipes merely form 
a casing for the concrete, it is desirable that they be 
formed as light as possible although they must have 
sufficient rigidity to be driven to the desired penetration. 
For that reason, it is necessary that a mandrel be placed 
in the pile elements to give them the necessary rigidity 
while being driven. 

One of the primary di?iculties in driving piles with a 
mandrel is to obtain the necessary interlock between the 
mandrel and the pile element for driving purposes and 
at the same time facilitate the removal of the collapsible 
mandrel from the pile element when the pile has been 
driven. It is therefore the primary object of this inven 
tion to provide a collapsible mandrel for hollow piles, 
which mandrel is so constructed that it may be col 
lapsed to the point where it may be easily entered into 
a hollow pile element and a portion thereof anchored to 
the hollow pile element so that when force is applied on 
the upper end of the mandrel, the mandrel will expand 
and properly engage the hollow pile element for driving 
the same. 

Another object of this invention is to provide a col— 
lapsible mandrel for hollow pile elements of readily avail 
able material of an inexpensive type whereby the col 
lapsible mandrel may be manufactured at a very low 
cost as compared to other types of mandrel. 
Another object of this invention is to provide a col 

lapsible mandrel for hollow pile elements formed in two 
sections, the sections having a plurality of interengaging 
cam members, the cam members having sloping surfaces 
whereby as one of the mandrel sections is moved rela 
tive to the other of the mandrel sections, the collapsible 
mandrel is either collapsed or expanded depending upon 
the relative direction of movement. 
A further object of this invention is to provide a col 

lapsible mandrel for driving hollow pile elements, the 
collapsible mandrel including a plurality of Wedge mem 
bers which are so related that as the collapsible mandrel 
has pressure applied axially thereto, the mandrel sections 
will diametrically expand, and one of the mandrel sec 
tions having lift means thereon so that when the one 
mandrel section is lifted, the mandrel sections will re 
tract towards each other so as to collapse the mandrel. 

These together with other objects and advantages which 
will become subsequently apparent reside in the details 
of construction and operation as more fully hereinafter 
described and claimed, reference being had to the accom 
panying drawing forming a part hereof, wherein like nu 
merals refer to like parts throughout, and in which: 
FIGURE 1 is a vertical sectional view taken through 

a hollow pile element which has been driven into the 
ground and shows the relationship of the collapsible man 
drel with respect thereto in the driving position, inter 
mediate portions of the hollow pile element and the col 
lapsible mandrel being omitted; 
FIGURE 2 is a sectional view similar to FIGURE 1 
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and shows one of the sections of the collapsible mandrel 
elevated so as to collapse the mandrel for removal from 
the hollow pile element; 
FIGURE 3 is a horizontal sectional View taken substan 

tially upon the plane indicated by the section line 3——3 
of FIGURE 1 and shows the relationship of the mandrel 
sections of the collapsible mandrel with respect to the 
hollow pile element when the collapsible mandrel has 
been expanded into driving engagement with the hol 
low pile element; 
FIGURE 4 is a horizontal sectional view taken sub 

stantially upon the plane indicated by the section line 4——4 
of FIGURE 2 and shows the relationship of the sections 
of the collapsible mandrel when the mandrel has been 
collapsed to removal from the hollow pile element; 
FIGURE 5 is a perspective view of one of the man 

drel sections and shows the general details thereof, an 
intermediate portion of the mandrel section being omitted; 
and 
FIGURE 6 is a perspective view of the other of the 

mandrel sections and shows the details of that mandrel 
section, an intermediate portion of the mandrel section 
being omitted. 

Referring now to the drawings in detail, it will be seen 
that there is illustrated in FIGURE 1 a hollow pile ele 
ment which is referred to in general by the reference nu 
meral 10. The hollow pile element 10 is formed of a 
section of pipe or casing 12 which is provided at the lower 
end thereof with a driving nose 14 to facilitate the driv 
ing of the hollow pile element 10 into the ground 16. 
Once the hollow pile element 10 has been driven into 
the ground, it is then ?lled with concrete so as to form 
a concrete pile. In‘ order to facilitate the driving7 of the 
hollow pile element Ill into the ground 16, there is pro 
vided the collapsible mandrel which is the subject of this 
invention, the collapsible mandrel being referred to in 
general by the reference numeral 18. 
The collapsible mandrel 18 is formed of a longitudinal 

pair of mandrel sections or segments 20 and 22 which 
are best illustrated in FIGURES 5 and 6, respectively. 
The active mandrel section 20 includes a semi-cylin 

drical body or shell portion 24 which has secured to the 
edges thereof face plate forming members 26 and 28 
which are disposed in spaced relation on opposite sides 
of an axis passing through the center of curvature of the 
body member 24. The space between the face plate form 
ing members 26 and 28 is referred to by the reference 
numeral 30 and the face plate is referred to in general 
by the reference numeral 32. 
The lower end of the mandrel section 20 is closed 

by a bottom plate 34, and the upper end thereof is closed 
by a top plate 36. The mandrel section 20 also includes 
driving means having a circular driving plate 38 which 
overlies the plate 36. In addition to this, extending trans 
versely through the body member 24 and projecting 
through opposite surfaces thereof adjacent the upper end 
of the mandrel section 20 is a lifting rod 40. 

Secured to the body member 24 and the base plate 32 
is a plurality of wedge or cam members 42. The wedge 
members 42 have been illustrated as being in the form 
of cam plates although they :may be as wide as is deemed 
necessary. The wedge members 42, as is best shown in 
FIGURES 1 and 5, slope upwardly at an angle of approxi 
mately 30° and are in vertically spaced relation. The 
space between the wedge members 42 is substantially 
equal to the width of the wedge members 42. It is to be 
noted that the wedge members 42 project outwardly 
from the face plate 32 a distance perpendicular thereto, 
substantially equal to the inner radius of curvature of the 
semi-cylindrical body member 24. 
The passive mandrel section 22 is of a very similar 
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construction to the mandrel section Zti, as is best shown 
in FIGURE 6. The mandrel section 22 also includes a ‘ 
semi-cylindrical body member 44 which has secured to 
the edges thereof face plate forming members 46 and 48 
which combine to form a face plate whichv is referred 
to in general by the reference numeral 50. The face 
plate forming members 46 and 48' are spaced apart on 
opposite sides of the axis of curvature of the body mom: 
her 44 to de?ne a space 52. The lower end of the man 
drel section 22 is closed by a plate 54. A similar plate 
56 closes the upper end of the mandrel section 22. 

Secured to both the body member 44 and the face plate 
50 is a plurality of downwardly sloping. wedge members 
58. The wedge membersSS slope downwardly at an 
angle of approximately 30° and are in the form of nar 
row plates‘ although they may be of any desired width. 
The wedge members 58 project outwardly from the face 
plate 50 a distance perpendicular thereto, approximately 
equal to the inner radius of curvature of the semi-cylin 
drical body member 44. 

It is to be noted that the wedge members 58 are ver 
tically spaced with respect to each other a distance sub 
stantially equalto the vertical width of the Wedge mem 
bers 58. From practice, the spacing between the wedge 
members 42 is equal to the width of the wedge members 
58, and the spacing between the wedge members 53 is 
equal to'the width of the wedge members 42. Thus the 
mandrel sections 20 and 22 may be interlocked by slid 
ing the wedge members 42 through the space 52 between 
the wedge members 58 with the wedge members 58 pass_ 
ing between the wedge members 42 and into the space 
30 in the base plate 32. 

In order that the mandrel section 22 may be. tem 
porarily ?xed against movement relative to the hollow 
pile element 11), the lower part of the body member 44 
is provided with a plurality of ribs 60 or similar pro~ 
jections. When the collapsible mandrel 18 is placed 
in the hollow pile element 10, the ribs engage the lower 

. part of the inner surface of the pipe 12 and resist move 
ment of the mandrel section 22 relative to the pipe 12. 
Then as pressure is applied to the driving plate 38 to 
move the-mandrel section 20 downwardly, the mandrel 
section 26} moves downwardly with respect to the man 
drel section 22. This results in the outward movement 
of the mandrel section 219 relative to the mandrel section 
22 due to the mating sloping surfaces of the wedge mem 
bers 4-2 and 58. It is preferred that the collapsible man 
drel 18 be designed for a particular size of hollow pile 
elements 11). Thus when the driving plate 38 engages the 
plate 56, the mandrel sections 20 and 22 will have ex 
panded into the desired engagement With the pipe 12 of 
the hollow pile element 10, as is shown in FIGURE 1. 
The hollow pile element 10 may then be driven to the 
point of penetration, which is illustrated in FIGURE 1. 

After the hollow pile element 10 has been driven to 
the desired penetration, it is then necessary that the col 
lapsible mandrel 13 be removed therefrom so that con 
crete may be poured into. the hollow pile element 10 to 
complete the concrete pile. This is accomplished by plac 
ing suitable lifting means on the pin 40 andexerting an 
upward force on the mandrel section 20. Inasmuch as 
the mandrel section 22 is temporarily locked against up 
ward movement with respect to the pipe 12, it will be 
seen that the mandrel section 20 will move upwardly. 
This will result in the collapsing of the hollow mandrel 
13 to the position illustrated in FIGURE 2 so that it may 
be readily removed from the hollow pile element 11). 
As is best illustrated in FIGURE 3, it will be- seen 

that the [face plate forming members 26 and 28 may ace 
tually be in the form of angle bar members so as to 
provide a suitable guide for the wedge members 58 of 
the mandrel section 22. Likewise, the face plate forming 
members 46 and 48 are also in the form of angle members 
so that the hidden ?anges thereof may form guides for 
the wedge members 42. This arrangement will also 
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preventtwisting- of the mandrel sections 2% and 22 rela 
tive to each other. 
From the ‘foregoing description of the collapsible man 

drel 18, it will be seen that the construction thereof is 
such that the operation is assured. On the other hand, 
it will also be readily apparent that the collapsible man 
drel 18 is formed of readily obtainable‘ materials which 
are commercially produced in large quantities so as 
to be relatively inexpensive. Thus the cost of the col 
lapsible mandrel 18 is relatively small, as compared to 
the ‘cost of other types of collapsible mandrels. 

The foregoing is considered as illustrative only of the‘ 
principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled‘ in the art, it is not desired to limit the invention 
to the exact construction and operation shown'and de 

. scribed, and accordingly, all‘ suitable modi?cations and 
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equivalents may be resorted to,»falling within the scope 
of the invention as claimed. ~ ' 

What is claimed as new is as follows: > 
1. A collapsiblevrnandrel for a hollow pile comprising 

a pair oflongitudinally extending mandrel sections, said 
mandrel sections having outer surfaces‘ engageable'with 
said pile and opposed face plates, a plurality of longitu 
dinally spaced wedge members extending from;each of 
said face ‘plates inwardly spaced from the outer surfaces, 
said wedge members all lyingin a common longitudinal 
plane and having mating edge surfaces parallel to each 
other and sloping at an angle to the- opposed face plates, 
the wedge members of one of said mandrel sections being 
inter?tted with and complementing the wedge members 
of the other of said mandrel sections whereby as one of 
said mandrel sections is moved relative to the other of 
said mandrel sections the spacing between said face plates 
varies and driving means connected to said one of the 
mandrel sections for directly transmitting 'for'ce thereto 
in a direction parallel to said common longitudinal plane. 

2. A collapsible mandrel. for hollow piles comprising 
a pair of longitudinally extending mandrel sections, said 
mandrel sections having opposed face plates, a plurality 
of longitudinally spaced wedge members extending from 
each of said face plates, said wedge members all lying 
in a common longitudinal plane and having mating edge 
surfaces parallel to each other and sloping downwardly 
and upwardly at, an angle to, the opposed face plates, 
the wedge members of one of said mandrel sections being 
inter?tted with and, complementing the wedge members 
of the other of said mandrel sectionswhereby as one of 
said mandrel sections is moved relative to the other of 
said mandrel sections the spacing between said face plates 
varies, each of said face plates having openings therein 
receiving the wedge members of the other of the mandrel 
sections whereby the collapsible mandrel may be col 
lapsed to a position where saidrface plates are disposed’ in 
face abutting relation. 

3. The‘ combination of claim 1 wherein, each of said 
mandrel sections includes a semi-cylindrical body hear 
ing saidouter face secured to a respective one of said 
face plates. 

4. The combination of claim 1 wherein, said wedge 
members of one of said mandrel sections have upper and 
lower edge surfaces sloping upward and said wedge mem 
bers of the other of said mandrel sections have upper 
and lower surfaces sloping downwardly. 

5. The combination of claim 1 including, pile engaging 
means on the outer surface of said othermandrel sec 
tion to ?x said other mandrel section relative to the pile 
while said one mandrel section is moved relative to said 
other mandrel section by the driving means; 

6. The combination of claim 1 wherein said driving 
means includes a driving plate‘ on the upper end of said 
one mandrel section overlying said‘ other mandrel section. 

7. The collapsible mandrel as de?ned in claim 1, where 
in each face plate has means for guidingly receiving the 
wedge members extending from the other face plate to 
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prevent angular displacement between said mandrel 
sections. 

8. In combination with a hollow pile casing adapted 
to be driven downwardly along the longitudinal axis 
thereof, an expansible mandrel unit comprising, at least 
two longitudinal sections each having a continuous outer 
shell portion engageable with the casing for transmitting 
force thereto in a direction parallel to said longitudinal 
axis, cam members secured to each of said sections in 
wardly spaced from the outer shell portion, the cam 
members on the respective sections having coacting sur 
faces inclined with respect to said longitudinal axis for 
radial displacement of the sections relative to said axis 
in response to relative movement between said sections 
parallel to said axis, guide means mounted on said sec 
tions and coacting to maintain a predetermined angular 
orientation of said sections relative to each other about 
said axis for all radial positions to which said sections are 
displaced, and means connected to one of said sections 
for transmitting movement thereto relative to the other 
section in said direction parallel to the longtudinal axis, 
said guide means comprising, opposed surfaces ?xedly 
mounted on the respective sections from which the cam 
members extend, and means provided by said opposed sur 
faces for maintaining the opposed surfaces substantially 
parallel for all radial positions of the sections relative to 
the longitudinal axis, whereby coaction between the in 
clined surfaces of the cam members is assured and the 
outer surface portions of the sections maintained gen 
erally parallel to the internal surface of the hollow casing 
when engaged therewith. 

9. In combination with a hollow pile casing adapted 
to be driven downwardly along the longitudinal axis 
thereof, an expansible mandrel unit comprising, at least 
two elongated sections, each section having an outer shell 
portion engageable with the casing for transmitting force 
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thereto in a direction parallel to said longitudinal axis, 
elongated angle bars ?xedly secured to the shell portions 
of the elongated sections presenting opposed surfaces on 
opposite sides of the longitudinal axis, a plurality of cam 
plates secured to the angle bars in longitudinally spaced 
relation to each other inclined at an angle to the opposed 
surfaces on one of the sections having parallel upper and 
lower edges sloping upwardly and inter?tted between 
parallel coacting edges of cam plates on the other section 
sloping downwardly, and means connected to an upper 
end portion of one of said sections for transmitting move 
ment thereto in said direction parallel to the longitudinal 
axis relative to the other section to cause said coacting 
edges to radially displace the sections relative to the lon 
gitudinal axis, at least one of the cam plates on one of 
the sections extending between the angle bars on the 
sections for guidingly maintaining relative angular orien 
tation of the sections about the longitudinal axis for all 
positions to which the sections are radially displaced. 
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