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(57) Abrége/Abstract:

An extractor (10) for removing a broken bolt stud having a pre-drilled bore from a threaded bore including a cylindrical body (12)
having a drive head (14) on one end and expander (16) on the opposite end. A collet (18) Is movably attached to the cylindrical

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2180646 C 2002/02/05

anen 2 180 646
13) C

(57) Abréege(suite)/Abstract(continued):

body (12) by threads (1/7) permitting lateral movement of the expander (16) against the gripping means (26) causing them to

expand and engage the pre-drilled bore. Rotation of the expander (16) permits removal of the broken bolt stud due to the friction
between the extractor (10) and the stud.
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(57) Abstract

the extractor (10) and the stud.

An extractor (10) for removing a broken bolt stud having a pre-drilled bore from a
threaded bore including a cylindrical body (12) having a drive head (14) on one end and
expander (16) on the opposite end. A collet (18) is movably attached to the cylindrical
body (12) by threads (17) permitting lateral movement of the expander (16) against the
gripping means (26) causing them to expand and engage the pre-drilled bore. Rotation
of the expander (16) permits removal of the broken bolt stud due to the friction between
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EXPANDABLE JAW BROKEN BOLT EXTRACTOR

BACKGROUND OF THE INVENTION

The present invention relates to an expandable jaw
broken bolt extractor for removing broken threaded
fasteners, such as bolts, and in particular to an extractor
designed to remove small diameter broken bolts which are
difficult to grasp during the removal process.

Broken bolt extractors, which are commonly available
for removing broken bolts from within a threaded bore, are
often formed of a pointed tool having gripping teeth or
shaped flutes which are structured to engage the sides of
a bore drllled through the broken bolt. When the extractor
is rotated in the opposite direction to that of the bolt
threads, the gripping surfaces grip the internal walls of
the bore and remove the broken bolt as the tool is rotated.
One of the shortcomings of this type of extractor is for
small broken bolt studs it is often difficult to have
enough of a gripping surface between the broken stud and
the tool to enable the tool to lock onto the stud for
removal. This is because the tool frictionally engages
only the upper rim surface near the outer edge of the bore

and this area 1is simply not enough to cause the tool to
lock on to the broken bolt stud.

With the present invention, an expandable jaw broken
bolt extractor extends completely within the bore and
during the extraction process resilient jaw members are
expanded outwardly against the sides of the bore to provide
an increased gripping area between the extractor tool and
the broken bolt stud to ensure a solid non-slipping
frictional engagement between the parts. Contlnued
rotation of the tool then results in the removal of the
broken stud.
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The bolt extractor has a cylindrical body. One end
gserves as a drive means which may be a removable handle or
may be an integrally formed hexagonal drive head which
cooperates with a suitable hand or power tool, or a
threaded hole in which a slide hammer can be installed.
The cylindrical body includes threads 1in the opposite
direction to the threads on the broken stud to be extracted
which receive an expander collet having a plurality of
resilient members extending downwardly and Ainwardly
terminating in expansion fingers. The opposite end of the
cylindrical body is formed with an expander which extends
between the resilient members so that rotation of the
cylindrical body in the collet causes the cylindrical body
to move longitudinally along the threads. The expander on
the cylindrical body moves the fingers of the collet

. outwardly and as the fingers move apart they engage

interior walls of the bore in the broken bolt stud until a
firm grip is formed. Continued rotation of the cylindrical
body results in a firmer grip between the gripping fingers
and the broken bolt stud, permitting removal of the stud.

Among the objects of the present invention is the
provision of & broken bolt fastener extractor tool suitable
for moving small diameter broken bolts and the provision of
a broken bolt extractor tool providing an improved gripping

means to engage the broken stud during the removal process.
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DESCRIPTION OF THE DRAWINGS

Figure 1 shows a broken bolt extractor of the present
invention partially in section and inserted 1n a pre-
drilled broken bolt stud.

Figure 2 shows a view of the collet portion of the
extractor.

Figure 3 shows a view of the body portion of the
extractor. i

Figure 4 shows a second embodiment of a bolt extractor .
of the present invention, partially in section.

Figure 5 shows a detail of a third embodiment of the
present invention.

Figure 6 shows a detail partially in section of a
forth embodiment of the present invention.

Figqure 7 shows an end view of a collet member of a
fifth embodiment of the present invention.

Figure 8 shows a side view of the embodiment of Fiqure
7.



10

15

20

25

30

WO 95/18700 - l | 2 1 8 O 6 4 6 PCT/US94/00135

4

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, a broken bolt stud B 1is
trapped within a threaded bore in a support surface S. The
stud is threaded in a first direction and has a predrilled
hole H, permitting engagement of the extractor of the
present invention for conveniently and easily removing the
bolt without 'going through a series of cumbersome and
inefficient preparatory steps.

The bolt extractor 10 is formed with a cylindrical
body 12 having a drive head 14 integrally formed at one end
thereof. The drive head 14 preferably is hexagonal in
shape to cooperate with suitable hand wrench or handle
suitable for _hole 15 or power toocl drive means, or a
threaded hole 30 into which a slide hammer or similar tool
can be installed. The opposite end of the cylindrical body
12 is formed with a conical expander 16 which tapers to a
point 19. The exterior of the cylindrical body 12 1is
provided with threads 17, formed in a second opposite
direction to the threads on the stud, to threadedly receilve
an expander collet 18 as shown. The collet 18 has a series
of internal threads 22 which are the same size and
direction as the threads 17 on the c¢ylindrical body for
cooperation therewith. A plurality of resilient members 24
extend downwardly and inwardly from an annular ring 20
formed on one end of the expander collet 18 terminating in
gripping fingers 26 which are resiliently held together due
to the spring like action of the resilient members 24. The
resilient members 24 are formed with an inner conical
surface 23 and an outer conical surface 25, and are
geparated by a plurality of slots 27. The eXterior
surfaces of the fingers 26 are roughened with sharp edges
or knurls to increase thelr gripping action. As can be
seen, the expansion fingers lie parallel to a longitudinal
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line through the tapered conical expander 16. The outer
surfaces 28 of the collet 18 are preferably formed with a
hexagonal shape to permit independent rotation control and
gripping by hand or a suitable tool.

The outside diameter of the gripping fingers 26 is
significantly less than both the cylindrical body 12 and
the expander collet 18. This permits the extractor 10 to
be used to remove relatively smaller bolt studs while using
a large drive tool. It will Dbe appreciated that the only
iimitation on the force used to operate the tool is the
maximum shear stress that can be tolerated between the
fingers 26 and the resilient members 24.

The threaded connection between the collet 18 and the
cylindrical body 12 permits rotation therebetween, causing
the cylindrical body 12 to move longitudinally relative to
the collet 18. When the extractor 10 is used to remove a
broken bolt stud B, with a predrilled hole H, drilled in
the bolt stud B by a conventional drill or the like. The
predrilled hole H is of sufficlent diameter to permit
insertion of the gripping fingers therein when the fingers
are in a non-expanded position. A suitable hand or power
drive tool is connected to the drive head 14. Alternately,
a slide hammer (not shown) or other similar tool may be
connected into the threaded hole 30. This permits gentle
hammering of the broken stud in order to break or
disconnect any connection between the stud and the support
surface, such as might be caused by corrosion, which would
prevent rotatlon of the stud within the threaded hole. The
use of a slide hammer will also aid in pulling the stud,
should deformation occur. in threads between the stud and
the support surface. The fingers 26 on the end of the
collet 18 are placed within the hole H formed in the bolt
stud B. Driving the cylindrical body 12 of the extractor
10 in the stud removal direction, while the collet 18 is
held by hand or by interfacial friction, moves the
cylindrical body 12 longitudinally along the threads toward
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the resgilient members 24 of the collet 18 causlng the
expander 16 to engage the interior conical surface 23 of
the resilient members 24, causing them to spread apart.
The conical surface of the expander 16 tapers at a
different angle than the inner conical surface 23 of the
resilient members 24.

The shape of the conical expander 16 permits it to
contact the upper edges of the resilient gripping fingers
26 directly, without having to engage the inner conical
surface 23 of the resilient members 24. As the members 24
move apart, the resilient fingers 26 engage the interior of
the hole H in the bolt stud B until a firm grip is formed.
Continued rotation of the extractor 10 in the same stud
removal direction causes a firmer grip by the fingers and
all parts move together as a unit because of the frictional
force holding them. This results in the unscrewing and

removal of the bolt stud B.
Figure 4 illustrates a second embodiment of an

expandable jaw broken bolt extractor 100 of the present
invention in this embodiment the extractor includes a
cylindrical body 112,.a drive head 114, a collet 118,
resilient members 124 and expansion fingers 126. This
embodiment includes a frustro-conical expander 116 which
cooperates with a ball 117 which abuts against the
regilient members 124. Rotation of the drive head 114,
while the collet is held in a fixed position, and with the
fingers are positioned within a hole in a broken stud in
the same manner as described with respect to the first
embodiment herein above, results in the frustro-conical
member 116 forc¢ing the ball 117 against the resillent arms
124 causing them to expand. This, in turn, expands the
fingers 126 to grip the broken bolt stud for removal. This
embodiment also includes a threaded bore 115 in the drive
head 114 which is structured toc receive a removable handle
or a slide hammer (not shown) so that the extractor 100 may

beloperated by hand.
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Figure 5 shows a detail of an embodiment of an
extractor 200 including a cylindrical body 212 and an
expander 216 formed with a point 217 which 1s rotatable
with respect to the base of the expander 216.

rigure 6 shows still another embodiment of an
extractor wherein a c¢ylindrical body 312 includes an
expander 316 having a cylindrical point 317 at the end
thereof which initially expands the fingers 326 of a collet
318 along there entire length to provide a better grip and
to increase stability particularly, when the fingers are
very thin and used with small diameter bolts.

still another embodiment is shown in Figures 7 and 8
wherein the collet member 418 is made from a flat piece of
stock material appropriately bent to form expansion fingers
426 at the ends thereotf.

It will be appreciated that the shape of the conlcal
expander and the cooperating collet need not be limited to
the specific shape shown hereinabove, but other
modifications may be used in keeping within the scope of
the invention as defined in the following claims.
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CLAIMS:

1. An extractor for removing a broken bolt stud from

a threaded bore, the stud having a predrilled hole therein
for engagement by the extractor, comprising:

first and second cooperating and relatively
movable parts;

sald first part including a drive head on one end
thereof, an intermediate cylindrical body and a conical
expander on the opposite end thereof; said conical expander
defined by an elongated conical surface continuously
tapering to a point opposite the drive head;

said second part including a collet having an
expandable gripping means formed on one end thereof; and,

a palir of co-~acting threads formed on said
intermediate cylindrical body and on an interior surface of .
sald collet, said threads being in the opposite direction
to threads of the broken bolt stud, whereby rotatably
moving said cylindrical body in a direction for removing
the broken bolt stud causes longitudinal movement of said
conical expander to engage and expand said expandable
gripping means and whereby continued rotation of the
cylindrical body causes rotation of the extractor collet to
engage and remove the broken bolt stud.

2. The extractor of claim 1 wherein sald expandable
gripping means is formed of at least a pair ' of resilient
gripping members angled downwardly and inwardly from a
first end connected to the collet to a second end
terminating in gripping fingers having gripping surfaces
for gripping the interior of the predrilled hole of the
broken bolt stud.
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3. The extractor of claim 2 wherein said gripping
surfaces on said gripping fingers are characterized by an
irregular surface having a plurality of sharp edges to
facilitate gripping.

4, The extractor of claim 3 whereiln said gripping

surfaces are knurled.

5. The extractor of claim 1 wherein said drive head
includes means for connection of an auxiliary driving tool
to impart a drive force on said drive head.

6. The extractor of claim 5 wherelin said means 1is a

threaded opening.
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7. An extractor for removing a broken bolt stud from

a threaded bore, said broken bolt stud having threads in a
first direction and having a predrilled hole therein for
engagement by the extractor, comprising:

first and second cooperating and relatively
movable parts;

said first part including a drive head on one end
thereof, an intermediate cylindrical body and a conical
expander on the opposite end thereof; said conical expander
defined by an elongated conical surface continuously
tapering to a point opposite the drive head;

gaid second part including a collet having an
expandable gripping means formed on one end thereof; and,

a pair of co—acting threads, one thread formed on
said intermediate cylindrical body and a second thread
formed on an interior surface of said collet, said threads
being in the opposite direction to threads of the broken
bolt stud, said threads permitting longitudinal movement
between said body and said collet whereby rotational
movement of said c¢ylindrical body causes longitudinal
movement of said conical expander to engage and expand said
expandable gripping means to engage the predrilled hole in
+the broken bolt stud and whereby continued rotation of the
extractor collet unscrews and removes the broken bolt stud.
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8. An extractor for removing a broken bolt stud
from a threaded bore, the stud having a pre-drilled hole
therein for engagement by the extractor, comprising:

first and second threadedly attached, cooperating
and relatively moveable parts;

said first part including a drive head on one end
thereof, an intermediate cylindrical body and a conical
expander on the opposite end thereof; .

said intermediate cylindrical body being formed
with threads on the outer surface thereof;

said conical expander defined by an elongated
conical surface which is continuously tapered to form a
point opposite the drive head;

a second part including a cylindrical collet with
threads on an interior surface thereof; said threads co-
acting with the threads on said cylindrical body , such
that said collet ism threadedly attached on the outer
surface of said cylindrical body; said collet including an
expandable gripping means integrally formed with one end of
sald collet;

said first and second threads being 1n the
opposite direction to threads of the broken bolt stud,
whereby exerting a force on said drive head and rotatably
moving said cylindrical body in a direction for removing
the broken bolt stud causes longitudinal movement of said
conical expander and sald point
of said conical expander passes intermediate of said
expandable gripping means until continued rotation of said
cylindrical body causes said conical expander to expand
said expandable gripping means to grip said broken bolt
stud whereby continued rotation of the extractor removes
the broken bolt stud.
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9. The extractor of claim 8 wherein sald expandable
gripping means is formed by at least a pair of resilient
gripping members angled downwardly and inwardly from said
collet and terminating in gripping fingers, said gripping
fingers having gripping surfaces for gripping the interior
of the pre-drilled hole of the broken bolt stud.

10. The extractor of claim 9 wherein the resilient
gripping fingers have a smaller diameter than said collet.

11. The extractor of claim 9 wherein the resilient
gripping fingers have a smaller diameter than said
intermediate cylindrical body.

12. The extractor of claim 9 wherein said resillent
gripping members each have an inner conical surface angled
downwardly and inwardly at a first angle from said collet
to said gripping fingers.

13. The extractor of claim 12 wherein said conical
expander tapers inwardly to a point at a second angle; said
first angle of said inner conical surface of said gripping
means being greater than said second angle.

14. The extractor of claim 9 wherein said resilient

gripping members and said gripping fingers are separated by
glots.

15. The extractor of claim 14 wherein said slots
terminate in a drilled hole for increased flexibility.
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16. The extractor of claim 8 wherein said drive head
includes a means for connection to an auxiliary driving
tool to impart a rotational drive force on said extractor.

17. The extractor of claim 8 wherein said drive head
includes means for connection to an auxiliary driving tool
to impart a hammering drive force .on said drive head.

18. The extractor of claim 17 wherein said means for
connection is a threaded opening formed in an end of said
drive head.

19. The extractor of claim 8 wherein said first and
second co-acting threads on said cylindrical body and said
collet are in the opposite direction of the threads of said
threaded bore.

20. The extractor of claim 9 wherein said resllient
gripping fingers are longitudinally offset from one end of
said collet; said fingers being further characterized by a
diameter substantially less than the diameter of said
collet and the diameter of said intermediate cylindrical
body on which said collet is threadedly engaged.
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21. An extractor for removing a broken bolt stud from

a threaded bore, the stud having a pre—-drilled hole therein
for engagement by the extractor, comprising:

first and second threadedly attached, cooperating
and relatively moveable parts;

said first part including a drive head on one end
thereof, an intermediate cylindrical body and a conical
expander on the opposite end thereoi;

said intermediate cylindrical body being formed
with threads on the outer surface thereof;

gaid conical expander defined by an elongated
conical surface which 1s continuously tapered to form a
point opposite the drive head;

said second part including a cylindrical collet
with threads on an interior surface thereof; said threads
co-acting with the threads on said cylindrical body , such
that said collet 1is threadedly attached on the outer
threaded surface of said cylindrical body; said collet
including an expandable gripping means integrally formed
with one end of said collet;

said gripping means formed by at least a pair of
resilient gripping members angled downwardly and inwardly
from said collet and terminating in gripping fingers; said
gripping fingers being further characterized by a diameter
substantially less than the diameter of said collet and the
diameter of said intermediate cylindrical body on which
said collet is threadedly engaged, said gripping fingers
having gripping surfaces for gripping the interior of the
predrilled hole of the broken bold stud;
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said first and second threads being 1in the
opposite direction to threads of the broken bolt stud,
whereby exerting a force on sald drive head and rotatably
moving said cylindrical body in a direction for removing
the broken bolt stud causes longitudinal movement of saild
conical expander and said point of said conical expander
passes intermediate of said expandable gripping means until
continued rotation of said cylindrical body causes said
conical expander to expand said expandable gripping means
to grip said broken bolt stud whereby continued rotation of
the extractor removes the broken bolt stud.
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