
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0125306 A1 

Sollami 

US 20060125306Al 

(43) Pub. Date: Jun. 15, 2006 

(54) 

(75) 

(73) 

(21) 

(22) 

(51) 

EXTRACTION DEVICE AND WEAR RING 
FOR A ROTATABLE TOOL 

Inventor: Phillip A. Sollami, Herrin, IL (U S) 

Correspondence Address: 
Robert L. Marsh 
P.O. Box 4468 
Wheaton, IL 60189-4468 (US) 

Assignee: The Sollami Company 

Appl. No.: 11/013,000 

Filed: Dec. 15, 2004 

Publication Classi?cation 

Int. Cl. 
E21C 25/10 (2006.01) 

(52) US. Cl. ............................................................ .. 299/104 

(57) ABSTRACT 

A tool has a tapered forward cutting end behind Which is a 
cylindrical shank. A rearWardly facing annular ?ange sepa 
rates the forWard cutting end from the shank. The shank is 
received in a tool holder having a planar forWard surface, 
and ?tted around the shank of the tool is an annular Wear 
ring. The outer diameter of the Wear ring is less than the 
outer diameter of the radial ?ange and less than the diameter 
of the forWard end of the tool holder. The thickness of the 
Wear ring forms a gap on opposite sides of the Wear ring 
between a portion of the tool holder and a portion of the 
radial ?ange of the tool. Spaced apart prongs of an extraction 
tool can be ?tted into the gaps to extract the tool from the 
tool holder. 
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EXTRACTION DEVICE AND WEAR RING FOR A 
ROTATABLE TOOL 

[0001] The present invention relates to rotatable tools used 
in machines to cut hard surfaces and to an improved Wear 
ring betWeen the tool and the tool holder adapted to receive 
an extraction device for extracting the tool from the tool 
holder. 

BACKGROUND OF THE INVENTION 

[0002] Machines for cutting hard surfaces such as used in 
the trenching and mining industries and for highWay cold 
planning to remove the upper surface of concrete and asphalt 
pavement, employ tools ?tted into tool holders on a rotatable 
Wheel or drum. The tools have a tapered forWard cutting end 
and axially behind the cutting end is a cylindrical shank that 
rotatably ?ts Within a complementarily shaped bore in the 
tool holder. Such rotatable tools have an annular rearWardly 
directed ?ange betWeen the forWard cutting end and the 
shank that contacts the forWard surface of the tool holder. 
The shank is retained in the bore of the tool holder by a 
sleeve made of spring steel so as to be compressible and has 
an unstressed diameter greater than that of the bore, such 
that compression of the sleeve retains the sleeve Within the 
bore of the tool holder. To prevent the WithdraWal of the tool 
from the tool holder, the sleeve has one or more inWardly 
directed projections in the inner surface that engage an 
annular shoulder around the circumference of the shank of 
the tool. 

[0003] To maximiZe the useful life of such tools, the tools 
are adapted to rotate around the axis of the shank thereby 
causing the tool to Wear evenly about its circumference. A 
tool in a machine may undergo 50,000 rotations or more 
during a single Work day, and the rotation of the rearWardly 
directed ?ange against the forWard surface of the tool holder 
Will over time cause the forWard surface of the tool holder 
to become Worn aWay. To prevent such Wear, it is common 
to provide an annular Wear ring around the shank of the tool 
betWeen the forWard surface of the tool holder and the 
rearWardly directed ?ange of the tool. 

[0004] To operate properly, the Wear ring must remain 
stationary against the forWard surface of the tool holder 
While the tool rotates. In my co-pending application ?led 
Sep. 28, 2004 and issued Ser. No. 10/952,158, I disclose a 
Wear ring having an inWardly directed projection on the 
inner opening thereof that Will engage portions of the upper 
end of the compressible sleeve to prevent the Wear ring from 
rotating With respect to the tool holder While the tool is in 
use. In the same application I disclose that an enlarged 
diameter of the Wear ring can be used to facilitate the 
extraction of the tool from the tool holder. There are cir 
cumstances, hoWever, When it is not desirable to have a Wear 
ring, the outer diameter of Which is larger than the diameter 
of the radial ?ange of the tool. In such circumstances, it is 
desirable to provide an alternative method of extracting the 
tool from the tool holder. 

SUMMARY OF THE INVENTION 

[0005] Brie?y, in the present invention a tool is provided 
having a tapered forWard cutting end With a hardened tip at 
the forWard end thereof. At the rearWard end of the forWard 
cutting end is a rearWardly facing annular ?ange having a 
?rst diameter, and extending axially from the rearWardly 
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directed annular ?ange is a cylindrical shank. Fitted around 
the cylindrical shank is a compressible sleeve for retaining 
the shank of the tool in the tool holder. 

[0006] The tool holder for receiving the shank of the tool 
has a generally planar forWard surface and centrally located 
in the forWard surface is a perpendicularly oriented bore. 
The outer surface of the tool holder in the proximity of the 
forWard surface is generally frustoconical and opposing 
portions of the intersection of the forWard surface With the 
frustoconical side surface de?nes a second dimension. 

[0007] A Wear ring for use With the tool has planar forWard 
and rearWard surfaces and an inner opening siZed to receive 
the shank of the tool. The periphery of the Wear ring has a 
pair of opposing parallel planar surfaces and the distance 
betWeen the planar surfaces is less than the ?rst dimension 
and less than the second dimension. Accordingly, When the 
shank of the tool is ?rst inserted through the central opening 
of the Wear ring and then received into the bore of the tool 
holder, the Wear ring Will space the rearWardly directed 
radial ?ange of the tool from the forWard surface of the tool 
holder. Also, since the distance betWeen the opposing par 
allel outer surfaces of the Wear ring are less than the 
diameter of the radial ?ange of the tool and less than the 
distance across the forWard end of the tool holder, a gap 
exists betWeen a portion of the rearWardly directed radial 
?ange of the tool and the forWard surface of the tool holder. 

[0008] In accordance With the invention, an extraction tool 
having a pair of parallel members spaced apart a distance a 
little greater than the distance betWeen the parallel spaced 
surfaces of the Wear ring is positioned in the gaps betWeen 
the rearWardly directed ?ange and the forWard surface and 
a hammer or the like can be used to pound against a surface 
of the extraction tool to thereby remove the rotatable tool 
from the tool holder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] A better understanding of the present invention Will 
be had after a reading of the folloWing detailed description 
taken in conjunction With the draWings Wherein: 

[0010] FIG. 1 is an exploded side vieW ofa tool and tool 
holder having a Wear ring in accordance With the invention, 
With the inner portions of the parts shoWn in broken lines; 

[0011] FIG. 2 is a side-elevational vieW, taken partly in 
cross-section, of the tool, tool holder, and Wear ring depicted 
in FIG. 1 in assembled form; 

[0012] FIG. 3 is an isometric vieW of the tool and Wear 
ring shoWn in FIGS. 1 and 2 prior to the tool being inserted 
into the tool holder; 

[0013] FIG. 4 is a front-elevational vieW of the Wear ring 
shoWn in FIGS. 1 through 3; 

[0014] FIG. 5 is a side-elevational vieW of the Wear ring 
shoWn in FIG. 4; 

[0015] FIG. 6 is a front-elevational vieW of the Working 
end of an extraction tool for extracting the tool having the 
Wear ring shoWn in FIG. 4; 

[0016] FIG. 7 is an exploded isometric vieW of the extrac 
tion tool shoWn in FIG. 6 and the tool, tool holder, and Wear 
ring shoWn in FIGS. 1 and 2; 
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[0017] FIG. 8 is an isometric vieW of the extraction device 
?tted around a tool and tool holder having a Wear ring in 
accordance With the invention; and 

[0018] FIG. 9 is a front elevational vieW of a second 
embodiment of a Wear ring according to the invention; 

[0019] FIG. 10 is a front elevational vieW of a third 
embodiment of a Wear ring according to the invention; 

[0020] FIG. 11 is a front elevational vieW of a fourth 
embodiment of a Wear ring according to the invention; and 

[0021] FIG. 12 is a front elevational vieW of a ?fth 
embodiment of a Wear ring according to the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0022] Referring to FIGS. 1 and 2, a tool 10 is suitable for 
being rotatably mounted in a tool holder 11 having a planar 
forWard surface 12 and a bore 13, the axis of Which is 
perpendicular to the forWard surface 12. The tool holder 11 
may be mounted directly to the drum or Wheel of the 
machine or may be a quick-change holder as depicted. The 
tool 10 includes a tool body 14 having a tapered forWard 
cutting portion 15 at the forWard end of Which is a seat into 
Which is braZed a hardened cutting tip 16. The cutting 
portion 15 ?ares outWardly near its rearward end to a ?ange 
18 having a generally planar annular rearWard surface 20. 
Extending axially rearWardly from the center of the annular 
rearWard surface 20 is a cylindrical shank 22 having an 
enlarged hub 24 at the distal end thereof. The hub 24 forms 
a shoulder 26, and ?tted forWardly of the shoulder 26 is a 
compressible sleeve 28 made of a suitable spring steel. 

[0023] The compressible sleeve 28 generally de?nes a 
holloW cylinder With an elongate slot extending axially in 
the length of the Wall forming parallel spaced slot edges 30, 
32. The sleeve 28, as described herein, is of the type 
disclosed in my co-pending application, Ser. No. 10/ 952,158 
and has at the forWard end of the sleeve 28 adjacent slot edge 
30, is a cut out portion de?ned by an axial Wall 36 and an 
arcuate Wall 38. Similarly, at the forWard end of the second 
slot edge 32 is a second cut out portion de?ned by an axial 
Wall 40 and an arcuate Wall 42. 

[0024] Referring to FIGS. 1 through 5, ?tted around the 
compressible sleeve 28 is a Wear ring 44 having a planar 
forWard surface 45, a parallel planar rearWard surface 46, 
and outer surfaces 47, 48, 49, 50, 51, 52, 53, 54. Surfaces 47 
and 51 are both planar and parallel to one another and are 
located on opposing portions of the Wear ring 44. Surfaces 
49 and 53 are also planar and parallel to each other, are 
located on opposing portions of the Wear ring 44, and are 
perpendicular to surfaces 47 and 51. Surfaces 48, 50, 52, 54 
are all arcuate and preferably form arcuate sections of the 
same cylinder. 

[0025] The Wear ring 44 also has a central opening includ 
ing a semi-cylindrical portion 56 that de?nes approximately 
300 degrees of a circle, and at the ends of the semi 
cylindrical portion 56 are radially outWardly extending 
notches 57, 58. BetWeen the notches 57, 58 is a radially 
inWardly extending arcuate portion 60 having sides 61 and 
62. The inner surface of the arcuate portion 60 de?nes a 
cylinder having a center co-axial With the center of the 
semi-cylindrical portion 54 but having a radius R1 that is 
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substantially less than the radius R2 of the semi-cylindrical 
portion 56. The diameter of the opening de?ned by semi 
cylindrical portion 56 is greater than the diameter 64 of the 
tool holder 11. 

[0026] As shoWn in FIG. 3, prior to insertion of the shank 
22 of the tool 10 into a bore 13 ofa tool holder 11, the Wear 
ring 44 is ?tted around the central portion of the circumfer 
ence of the sleeve 28 With the arcuate portion 60 extending 
across the edges 30, 32 of the slot therein. 

[0027] Referring speci?cally to FIGS. 1, 3, and 4, and as 
disclosed in my co-pending application, Ser. No. 10/952, 
158, the inWardly directed protrusion of the arcuate portion 
60 compresses the sleeve 28 to a diameter that is less than 
the inner diameter of the bore 13 of the tool holder 11. The 
distal end of the shank 22 of the tool 10, including a portion 
of the sleeve 28 can then be manually inserted by a machine 
operator into the bore 13 using only one hand. The machine 
operator Will be able to insert the distal end of the shank 22 
until the rearWard surface 46 of the Wear ring 44 contacts the 
planar forWard surface 12 of the tool holder 11. Thereafter, 
the cutting tip 16 of the tool 10 is pounded With a hammer 
to drive the shank 22 With the sleeve 28 thereon into the bore 
13 of the holder 11. As the shank 22 is driven into the bore 
13 the Wear ring 44 is moved forWardly along the sleeve 
until the arcuate protrusion 60 thereof drops into the cut out 
portion 36, 38, 40, 42, after Which the sleeve 28 can expand 
to the full diameter of the bore 13 of the tool holder 11. 

[0028] Referring to FIGS. 1 and 3, the axial Walls 36, 40 
of the cut out portions at the forWard end of the sleeve 28, 
as it is being compressed by the Wear ring 44, are spaced 
further apart from each other than the Width of the arcuate 
portion 60 of the Wear ring 44 as de?ned by the distance 
betWeen the sides 61 and 62. Accordingly, When the shank 
22 of the tool 10 is driven entirely into the bore 13 of the tool 
holder 11, the Wear ring 44 Will be forced to the forWard end 
of the sleeve 28 and the arcuate portion 60 Will drop betWeen 
the axial Walls 36, 40 of the compressible sleeve 28. When 
this occurs, the compressible sleeve 28 Will be released from 
beneath the arcuate portion 60 and alloWed to expand. Since 
the diameter de?ned by semi-cylindrical portion 56 is larger 
than the diameter of the inner bore 13 of the tool holder 11, 
the compressible sleeve Will expand until the outer surface 
thereof contacts the inner surface of the bore 13 of the tool 
holder 11. The tool 10 Will thereafter be retained Within the 
bore 13 of the tool holder 11 by the radially outWardly 
applied force of the partially compressed sleeve 28. Further 
more, the Wear ring 44 Will be retained against rotation With 
respect to the sleeve 28 by the contact of the sides 61, 62 of 
the arcuate portion 60 against the axial Walls 36, 40 of the 
cut out portions at the forWard end of the sleeve 28. 
Accordingly, the Wear ring 44 is prevented from rotating 
With the tool 10 and Will not cause rotational Wear to the 
forWard surface 12 of the tool holder 11. 

[0029] Referring to FIGS. 1, 2, and 4, the distance 65 
betWeen the parallel outer surfaces 49, 53 and betWeen 
parallel surfaces 47, 51 is signi?cantly less than the outer 
diameter 66 of the radial ?ange 18 and is also substantially 
less than the diameter 67 across the forWard surface 12 of 
tool holder 11. As a result, When the Wear ring 44 is ?tted 
around the shank 22 betWeen the rearWard surface 20 of the 
?ange 18 and the forWard surface 12 of the tool holder 11, 
a pair of opposing gaps 67, 68 are formed adjacent surfaces 
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47, 51 (best shown in FIG. 2) and similar gaps (not shown) 
are formed adjacent surfaces 49, 53. Preferably, for tools 10 
used in the road planning industry, the rearward surfaces 20 
of the tool 10 and the forward surface 12 of the tool holder 
11 have diameters of about 1.5 inches, and the distance 65 
is generally no greater than 1.25 inches. Preferably, there is 
between one-eighth inch to one-quarter inch of the width of 
the rearward surface 20 and on the forward surface 12 of 
each gap 67, 68 to allow an end extraction tool 70 to be 
inserted in the gaps 67, 68 between the surfaces 12, 20. 

[0030] Referring to FIGS. 6, 7, and 8, to remove the shank 
22 of the tool 10 from the bore 13 of the tool holder 11, an 
extraction tool 70 is provided having forked end consisting 
of spaced apart parallel prongs 72, 73. As best shown in 
FIG. 6, the prongs 72, 73 are spaced apart a distance that is 
a little greater than the distance 65 between the spaced 
parallel surfaces 47, 51 or between surfaces 49, 53 of the 
wear washer 44. The inwardly directed sides 74, 76 of the 
prongs 72, 73 respectively are tapered such that the tapered 
inner sides will ?t in the gaps 67, 68 adjacent the surfaces 
47, 51 of the wear ring 44. The extraction tool 70 includes 
an impact portion 78 that can be struck by the head of a 
hammer, not shown, while the prongs 72, 73 are ?tted in the 
gaps 67, 68 to thereby remove the tool 10 from the tool 
holder 11. 

[0031] While the present invention has been described as 
employing a wear ring having a radially inwardly directed 
projection 60 that engages portions of the compressible 
sleeve 28 to thereby prevent rotation of the wear ring, the 
invention may be employed on any rotatable tool having a 
wear ring between the rear surface of the tool and the 
forward surface of the wear ring. The con?guration of the 
inner opening of the wear ring is not a necessary element of 
the invention. 

[0032] It should be appreciated that the outer surface of 
the wear ring may have any of a number of con?gurations 
as long as the wear ring allows opposing gaps between the 
rearwardly directed surface 20 of the tool and the forward 
surface 12 of the tool holder. Referring to FIG. 9, wear ring 
90 has opposing parallel side surfaces 92, 93 that are spaced 
apart a distance 94 that will allow gaps between the two 
surfaces 12, 20 into which the prongs 72, 73 of a removal 
tool 70 can be inserted. Referring to FIG. 10, wear ring 100 
has a cylindrical outer surface 102 with an outer diameter 
104 that is signi?cantly less than dimensions 65 and 67 to 
allow the use of the tool 70. Similarly, in FIG. 11 wear ring 
110 has six outer surfaces 112, 113, 114, 115, 116, 117 
de?ning a hexagon with the spacing 118 between parallel 
surfaces siZed to allow gaps su?icient for use of the tool 70. 
And, ?nally, in FIG. 12, wear ring 120 has two sets of 
parallel sides 121, 122, and 123, 124 con?gured into a 
square with the spacing between parallel sides having the 
needed dimension 125. 
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[0033] While the invention has been described with 
respect to a single embodiment, it will be appreciated that 
many modi?cations and variations may be made without 
departing from the true spirit and scope of the invention. It 
is therefore the intent of the appended claims to cover all 
such modi?cations and variations which fall within the spirit 
and scope of the invention. 

1. The combination comprising: 

a tool having a tapered forward cutting end, a rearwardly 
facing radial ?ange at a rear of said tapered forward 
cutting end, said radial ?ange having a diameter de?n 
ing a ?rst dimension, and a cylindrical shank extending 
axially rearward of said radial shank, 

a tool holder having a forward surface, a cylindrical bore 
opening in said forward surface, an outer surface inter 
secting an outer peripheries of said forward surface 
wherein diametrically opposing portions of said inter 
secting surfaces de?ne a second dimension, 

a wear ring on said shank between said radial ?ange and 
said forward surface, said wear ring having an outer 
end de?ning a width, said width having a third dimen 
sion that is less than both said ?rst dimension and said 
second dimension wherein a spacing remains between 
a portion of said ?ange and a portion of said forward 
surface, and 

an extraction tool having a pair of parallel members 
de?ning a fork and an impact portion that can be struck 
by the head of a hammer wherein a portion of said 
parallel member is receivable in said spacing for 
removing said tool from said tool holder and wherein a 
hammer strike against said impact portion will aid in 
the removal of said tool from said tool holder. 

2. (canceled) 
3. The combination of claim 1 and further comprising a 

compressible sleeve around said shank and within said bore. 
4. The combination of claim 3 and further comprising 

means on said wear ring and on said compressible sleeve for 
locking said wear ring against rotation with respect to said 
sleeve. 

5. The combination of claim 1 wherein said outer end 
includes a pair of parallel opposing end surfaces. 

6. The combination of claim 5 wherein said outer end 
further includes a second pair of parallel opposing end 
surfaces perpendicular to said ?rst pair of parallel surfaces. 

7. (canceled) 
8. (canceled) 
9. (canceled) 
10. (canceled) 
11. (canceled) 
12. (canceled) 


