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the weight of a workpiece acts as a downward load on the 

expansion anchor, and this downward load may cause cone-

type failure.  In other words, even if there appears no 

problem at the time of installation, a cone-type failure 

occurs as a delayed failure upon lapse of time. 5 

[0009]  The present invention, which has been conceived 

in light of the aforementioned circumstances, provides an 

expansion anchor that keeps a high withdrawal resistance 

while also providing a high functionality for preventing a 

cone-type failure. 10 

 

MEANS FOR SOLVING THE PROBLEM 

[0010]  The present invention includes various structural 

features.  Typical aspects thereof are identified as first 

to fifth inventions. 15 

[0011]  The first invention is a generic invention which 

provides an expansion anchor includes a hollow shaft to be 

inserted, from a tip end thereof, into a pre-formed hole 

formed in an installation region, and a bolt to be screwed 

into the hollow shaft from outside the installation region, 20 

wherein the hollow shaft is formed with a radially 

expansive portion, that is weakened to be bulgeable, at a 

portion of the hollow shaft within the pre-formed hole and 

short of the tip end of the hollow shaft, and the hollow 

shaft is internally provided with a radially expanding 25 

action member that pushes the radially expansive portion 

radially outward in response to pushing action caused by 

screwing of the bolt into the hollow shaft.  The radially 

expanding action member includes a multiplicity of metal 

balls, and the radially expansive portion is allowed to 30 

bulgingly deform due to the balls moving radially outward 

in group in response to a push from the bolt.   

[0012]  According to the present invention, the hollow 

shaft does not need to be open at both ends if at least its 

base end (to be located outside of the installation region) 35 

is open.  Therefore, the tip end to be inserted into the 

pre-formed hole may have a solid structure.  Further, 
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according to the present invention, a plurality of radially 

expansive portions can be provided.  These are the major 

features of the present invention. 

[0013]  In general, the expansion anchor may usually have 

a perfect circular shape, but its shape is not necessarily 5 

limited to a perfect circle in the present invention.  For 

example, the present invention may comprise a structure in 

which the entire hollow shaft or only the radially 

expansive portion is formed in a non-perfect circle such as 

an ellipse or a polygon.  Examples of a non-perfect 10 

circular shape also include a shape that basically follows 

a perfect circle but has two flat faces which are parallel 

to each other.  The pre-formed hole is generally formed in 

a perfect circular shape at the installation region using a 

rotating drill.  However, when the hollow shaft has a non-15 

perfect circular shape, the pre-formed hole may be 

processed into a non-perfect circle corresponding to the 

shape of the hollow shaft. 

[0014]  The second invention is a development of the 

first invention in which the radially expansive portion of 20 

the hollow shaft is formed with a plurality of axially 

elongated slits that are circumferentially spaced from each 

other.  In other words, according to the second invention, 

a portion of the hollow shaft in which the slits are formed 

serves as a radially expansive portion.  The number of the 25 

slits may be selected depending on the outer diameter or 

thickness of the hollow shaft.  In general, three to six 

slits may be usually formed.  The slits in a group may be 

arranged at circumferentially regular or irregular 

intervals. 30 

[0015]  Regarding the balls in the group may be entirely 

equal in diameter, or they may include a plurality of 

diametrically different balls. 
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wrench.  In this case, when the withdrawal resistance has 

decreased, the bolt rotates, and when a predetermined 

withdrawal resistance is kept, the bolt does not rotate.  

Therefore, the operating efficiency is very high. 

 5 

BRIEF DESCRIPTION OF DRAWINGS 

[0031] FIG. 1(A) is a sectional side view of a first 

embodiment, FIG. 1(B) is a sectional view taken along line 

B-B in FIG. 1(A), FIG. 1(C) is a sectional view taken along 

line C-C in FIG. 1(A), FIG. 1(C’) is a sectional view of 10 

another example, FIG. 1(D) is a sectional view taken along 

line D-D in FIG. 1(A), FIG. 1(E) is a view showing a 

radially expanded state, and FIG. 1(F) is a view showing a 

state in which a member has been attached. 

  FIG. 2(A) is a sectional side view of a second 15 

embodiment, FIG. 2(B) is a side view of a third embodiment, 

FIG. 2(C) is a side view of a fourth embodiment, and FIG. 

2(D) is a side view of a fifth embodiment. 

  FIG. 3(A) is a partially cutaway side view of a 

sixth embodiment, FIG. 3(B) is a partial side view of a 20 

seventh embodiment, FIG. 3(C) is a partially cutaway side 

view of a eighth embodiment, FIG. 3(D) is a sectional view 

taken along line D-D in FIG. 3(C), and FIG. 3(E) is a 

partially cutaway side view of a ninth embodiment. 

  FIG. 4(A) is a sectional side view of a tenth 25 

embodiment, FIG. 4(B) is a partially cutaway side view of 

an eleventh embodiment, FIG. 4(C) is a sectional side view 

of a twelfth embodiment, and FIG. 4(D) is a sectional side 

view of a thirteenth embodiment. 

  FIG. 5(A) is a sectional side view of a 30 

fourteenth embodiment, FIG. 5(B) is a sectional side view 

of a fifteenth embodiment, FIG. 5(C) is a sectional view 

taken along line C-C in FIG. 5(B), FIG. 5(D) is a sectional 

side view of a sixteenth embodiment, FIG. 5(E) is a 

sectional side view of main portions 35 
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CLAIMS 

1. An expansion anchor comprising:

a hollow shaft to be inserted, from a tip end thereof,

into a pre-formed hole formed in an installation region, 5 

and a bolt to be screwed into a female screw hole of the 

hollow shaft from outside the installation region, 

wherein the hollow shaft is formed with a radially 

expansive portion, that is weakened to be bulgeable, at a 

portion of the hollow shaft within the pre-formed hole and 10 

short of the tip end of the hollow shaft, and the hollow 

shaft is internally provided with a radially expanding 

action member that pushes the radially expansive portion 

radially outward in response to pushing action caused by 

screwing of the bolt into the hollow shaft;  15 

wherein the radially expanding action member includes 

a multiplicity of metal balls, and the radially expansive 

portion is allowed to bulgingly deform due to the balls 

moving radially outward in group in response to a push from 

the bolt; and 20 

wherein the bolt is screwed entirely into the female 

screw hole of the hollow shaft for allowing another bolt to 

be screwed into the female screw hole, thereby fastening a 

member to be anchored to the installation region. 

25 

2. The expansion anchor according to claim 1,

wherein the radially expansive portion of the hollow

shaft is formed with a plurality of axially elongated slits 

that are circumferentially spaced from each other. 

30 

3. The expansion anchor according to claim 1,
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wherein the radially expansive portion has an axial 

length that is at least twice an outer diameter of the 

hollow shaft. 

4. The expansion anchor according to claim 1, 5 

wherein the balls include diametrically different 

balls. 

5. An expansion anchor comprising:

a hollow shaft to be inserted, from a tip end thereof,10 

into a pre-formed hole formed in an installation region, a 

bolt to be screwed into the hollow shaft from outside the 

installation region, and a multiplicity of metal balls 

accommodated in a female screw hole of the hollow shaft 

between the bolt and the tip end of the hollow shaft; 15 

wherein the hollow shaft is formed with a radially 

expansive portion that is radially expanded by the balls in 

response to pushing action caused by screwing of the bolt 

into the hollow shaft; 

wherein the radially expansive portion of the hollow 20 

shaft is formed with a plurality of axially elongated slits 

that are circumferentially spaced from each other; and 

wherein the balls move radially outward in group in 

response to a push from the bolt while the multiplicity of 

metal balls remain in the hole of the hollow shaft between 25 

the bolt and the tip end of the hollow shaft; and 

wherein the bolt is screwed entirely into the female 

screw hole of the hollow shaft for allowing another bolt to 

be screwed into the female screw hole, thereby fastening a 

member to be anchored to the installation region. 30 

6. The expansion anchor according to claim 5,
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wherein the balls include diametrically different 

balls. 

7. An expansion anchor comprising:

a hollow shaft to be inserted, from a tip end thereof, 5 

into a pre-formed hole formed in an installation region, a 

bolt to be screwed into the hollow shaft from outside the 

installation region, and a multiplicity of metal balls 

accommodated in a female screw hole of the hollow shaft 

between the bolt and the tip end of the hollow shaft; 10 

wherein the hollow shaft is formed with a radially 

expansive portion that is radially expanded by the balls in 

response to pushing action caused by screwing of the bolt 

into the hollow shaft; 

wherein the radially expansive portion of the hollow 15 

shaft is formed with a plurality of axially elongated slits 

that are circumferentially spaced from each other; and 

wherein the balls move radially outward in group in 

response to a push from the bolt while the multiplicity of 

metal balls remain in the hole of the hollow shaft between 20 

the bolt and the tip end of the hollow shaft; and 

wherein the hollow shaft is configured such that the 

other end is exposed outside the installation region, at 

least a portion of the hollow shaft that is exposed outside 

of the installation region is externally formed with a 25 

fixing male screw, and the fixing male screw is engageable 

with a nut for mounting another member. 
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