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This invention relates to an anchor bolt. 
When it is intended to ?x certain supports to con 

crete structures already constructed, it is customary to 
bore a hole in the concrete structure, insert an anchor bolt 
and then ?ll the clearance between the ‘hole and the bolt 
with mortar, thereby to secure the bolt to the structure. 
However, this method has a disadvantage in that the 
clearance cannot be thoroughly ?lled with the mortar, 
and thereby the bolt cannot be tightly secured to the 
concrete structure. This is particularly the case on a 
horizontal surface such as a ceiling or the back side of 
a ?oor Where it is dif?cult to ?ll the surface with the 
mortar, and impossible to securely implant a bolt in a 
concrete structure. 

It is contemplated by this invention to have a bolt 
held in the hole of a structure by screwing the bolt 
into an anchor and expanding expansible rings of the 
anchor outwardly within the bored hole thereby to ?x 
the anchor securely within the inside surface of the hole, 
and therefore the anchor bolt provided by this invention 
is very simple in installation and yet is securely sup 
ported within the concrete structure irrespective of the 
simplicity in its installation. 
An object of this invention is to provide an anchor 

bolt whereby a bolt is easily secured to the surface of a 
concrete structure irrespective of whether :the surface is 
horizontal or vertical. 

This invention will be more fully understood from the 
following detailed description given with reference to 
the appended drawings, in which: _ 

FIG. 1 is an anchor bolt according to this invention; 
FIG. 2 is a longitudinal sectional side view in part 

of a front ring; 
FIG. 3 is a longitudinal sectional side view in part of 

a stop ring; 
FIG. 4 is a front view of the foregoing stop ring; 
FIG. 5 is a longitudinal sectional side view in part of 

an expansible ring; 
FIG. 6 is a front view of the foregoing expansible 

ring; 
FIG. 7 is a longitudinal sectional side view in part of 

of a nut ring; 
FIGv 8 is a longitudinal sectional side view in part of 

a modi?cation of a nut ring; 
FIG. 9 is a longitudinal sectional side view of an ex 

pansible n'ng end to be used with the nut ring shown 
in FIG. 8; 

FIG. 10 is a side view showing how an anchor bolt 
formed by combining the parts shown in FIGS. 2—7 is 
inserted in the hole of a concrete structure; and 

FIG. 11 is a side view showing a bolt screwed through 
a support plate into the foregoing anchor shown in 
FIG. 10. 
The anchor bolt provided by this invention basically 

comprises a bolt A and a combination of four parts 
constituted by a front ring B, a stop ring C, an expansible 
ring D and a nut ring E. 
The bolt A is of an ordinary type, its length depending 

upon the sum total of the thickness of a support plate 
2 and the depth of a hole 1. 
The front ring B whose outside diameter is slightly 

smaller than the diameter of the hole 1 has an inside 
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diameter (d) to permit a bolt to pass through and has 
an inclined surface 3 inside in the rear part thereof. 
The stop ring C has an inside diameter which permits 

a bolt to pass through and has numerous protrusions 
4 provided on its outside periphery and inclined surfaces 
5 and 6 extending from the Iprotrusions 4. A flat ring 
15 having protrusions 7 of the same shape and size as 
the protrusions 4 consisting of steel is secured to the 
front of the protrusions 4. This ?at ring 15 may be 
dispensed with as the case may be. The said inclined 
surface 5 has the same inclination as the front ring B 
so that the former may ‘be closely engaged with the in 
clined surface 3 of the latter. 
The expansible ring D is formed at its rear part with 

an inside diameter (d), and at its front part with an 
inside inclined surface 8 conforming to the inclined 
surface 6. At the rear part of ring D of outside periph 
ery has an inclined surface 9 conforming to said inclined 
surface 8, and extending forwardly therefrom are several 
lines of saw-toothed protrusions 18 and several parallel 
axial slits 11. This ring is used in a combination of 
three to four pieces. 
The nut ring E is provided at its rear .part with an 

internal thread 12 to engage the bolt. In the front 
part at its outside periphery the ring E is provided with 
an inclined surface 13 conforming to the inclined sur 
face 9 of the expansible ring D and ‘also with protrusions 
10 and slits 11. 
A complete anchor is formed by suitably joining any 

number of expansible rings end to end between the 
stop ring combined with the front ring and nut ring 
according to the desired depth of the hole and by uniting 
them temporarily with each other with a weak binding 
agent. When the expansible anchor thus united into one 
piece is inserted in a hole, the protrusions 4 and 7 of the 
stop ring C catch the inlet of the hole and do not enter 
and the expansible anchor must be hammered strongly to 
force the stop ring to enter the hole, the protrusions being 
bent as shown in FIG. 9. Thus, the front surface of 
the front ring may reach the level of the surface of a 
concrete structure. But as the case may be, the ?at ring 
15 may be dispensed with, ‘for the anchor may not at 
all slip out of the hole without the use of the ?at ring 
15 and protrusions. 

Next, a bolt A is engaged in a hole 14 of a member 
to be supported from the concrete structure. The bolt 
A is then screwed into the threaded part 12 of the next 
ring E. When the bolt is turned, the ring E advances 
and, by the advancement of the ring E, all expansible 
rings D are advanced to push forward the stop ring 
C. The stop ring C however is prevented from moving 
forward by means of the protrusions 4. Further turn 
ing of the bolt cannot push the expansible being forward, 
thereby the rings are expanded outwardly of the slits 
11 and the protrusions 10 rigidly and tightly engage the 
inside periphery of the hole, with the result that the 
expansible rings become integral with the concrete struc 
ture without any possibility of loosenting or slipping of 
the bolt whereby the bolt can securely hold the mem 
ber to be supported. In short, this method has de 
veloped from the idea of engaging the expansible rings 
securely with the inside wall of the hole by causing the 
expansible rings to expand outwardly. 
The foregoing expansible rings and nut ring are pro 

vided speci?cally with protrusions 10, but when the clear 
ance between the inside periphery of the hole in the 
concrete structure and the outside ‘periphery of the rings 
is very small, there is not only no need of providing the 
protrusions 10, but even the slits 11 in the nut ring 
may ‘be omitted without substantial reduction in effect. 
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The nut ring may the used in the modi?ed form as 
shown in FIGS. 8 and 9 in which are provided an in 
clined surface 16 on the outside periphery thereof and 
a threaded part 12 on the entire surface of the inside 
periphery t'hereof. If the ring in this case is made 
of material of the same quality as that of the bolt, en~ 
gagement of the threaded parts become smooth, thereby 
giving the advantage of quick and su?icient advancement 
of the nut ring due to smooth screwing of the bolt. Also 
when such a nut ring is used, it becomes necessary to 
employ the special expansible ring as shown in FIG. 9 be 
tween the nut ring and the expansible rings. This special 
expansible ring is ditferent'frorn the foregoing expansible 
rings in that the insidev periphery of the former is equipped 
on the side facing the nut ring with an inclined surface 
17 conforming to the inclined surface 16 of the nut 
ling. The material for the foregoing rings may be soft 
or hard metal or synthetic resin in part as a substitute 
for metal. 
What is claimed is: 
1. An anchor adapted for ‘being secured in a hole 

and engage a bolt, said anchor comprising a front ring, 
a stop ring, at least one expansible ring and a nut ring 
in that order in an axial arrangement, said front ring 
having a bore which at the end remote from the stop 
ring is cylindrical and at the end adjacent the stop ring 
is conical, said front ring having axial slits at the end 
adjacent the stop ring, said stop ring having an outer 
peripheral surface with oppositely tapering conical sur 
faces one 1of which matches the conical bore of the front 
ring to enter the same, and a radially enlarged inter 
mediate portion with radially extending teeth, said ex 
pansible ring having a bore which at the end adjacent 
the stop ring is tapered and matches the other of the 
conical surfaces of the stop ring to receive the same, 
said expansible ring including an externally tapered por 
tion at an end adjacent the nut ring and external pro 
trusions extending towards the other end, said expansible 
ring ‘being provided with slits extending axially from the 
end adjacent the stop ring towards the other end, said 
nut ring having an inner bore with a portion remote 
from the expansible ring which is threaded for engaging 
a bolt and a portion adjacent the expansible ring which 
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is tapered to match the tapered portion of the expansilble 
ring to receive the same, said nut ring having slits ex 
tending axially from the end- adjacent the expansible ring 
towards its other end. ‘ 

2. An anchor adapted for being secured in a hole 
and engage a bolt, said anchor comprising a front ring, 
a stop ring, at least one expansible ring and a nut ring 
in that order in an axial arrangement, said front ring 
having a bore which at the end remote from the stop 
ring is cylindrical and at the end adjacent the stop ring 
is conical, said front ring having axial slits at the end 
adjacent the stop ring, said stop ring having an outer 
peripheral surface with oppositely tapering conical sur 
faces one of which matches the conical bore of the front 
ring to enter the same, and a radially enlarged inter 
mediate portion with radially extending teeth, said ex 
pansible ring ‘having a bore which is tapered in opposite 
directions and at the end adjacent the stop‘ ring has a 
taper which matches the other of the conical surfaces 
of the stop ring to receive the same, said expansible ring 
including external protrusions at the end adjacent the 
stop ring, said expansible ring having slits extending 
axially from the end adjacent the stop ring towards the 
other end, said nut ring having a cylindrical inner bore 
which is threaded and adapted for engaging a bolt, and 
a tapered outer surface Which matches the tapered sur 
face of the bore at the adjacent end of the expansiible 
ring to enter the same. 
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