12 United States Patent

US010385689B1

10) Patent No.: US 10,385,689 B1

Sollami 45) Date of Patent: Aug. 20, 2019
(54) BIT HOLDER (51) Int. CL
E2I1C 35/19 (2006.01)
(71) Applicant: Phillip Sollami, Herrin, IL (US) E2IC 35/18 (2006.01)
E21C 35/197 (2006.01)
(72) Inventor: Phillip Sollami, Herrin, IL (US) (52) U.S. CL.
CPC ........... E21C 35/18 (2013.01); E21C 35/197

(73) Assignee: The Sollami Company, Herrin, IL
(US)
(*) Notice: Subject to any disclaimer, the term of this

patent 1s extended or adjusted under 35
U.S.C. 154(b) by O days.

(21)  Appl. No.: 15/928,269

(22) Filed: Mar. 22, 2018

Related U.S. Application Data

(63) Continuation-in-part of application No. 14/512,581,
filed on Oct. 13, 2014, now Pat. No. 10,072,501,
which 1s a continuation-in-part of application No.
12/870,289, filed on Aug. 27, 2010, now Pat. No.
8,622,482, application No. 15/928,269, filed on Mar.
22, 2018, which 1s a continuation-in-part of
application No. 15/708,292, filed on Sep. 19, 2017,
which 1s a continuation of application No.
14/628,482, filed on Feb. 23, 2015, now Pat. No.
9,879,531, application No. 15/928,269, filed on Mar.
22, 2018, which 1s a continuation-in-part of
application No. 14/959,551, filed on Dec. 4, 2013,
application No. 15/928,269, filed on Mar. 22, 2018,
which 1s a continuation-in-part of application No.
15/699,504, filed on Sep. 8, 2017, which 1s a
continuation-in-part of application No. 14/959,531,
filed on Dec. 4, 2015, application No. 15/928,269,
filed on Mar. 22, 2018, which 1s a continuation-in-part
of application No. 14/690,679, filed on Apr. 20, 2015.

(60) Provisional application No. 61/891,683, filed on Oct.
16, 2013, provisional application No. 61/944,646,
filed on Feb. 26, 2014, provisional application No.

(Continued)

(2013.01); E2IC 35/19 (2013.01); E2IC
2035/1826 (2013.01)

(58) Field of Classification Search
CpPC ... E21C 35/18; E21C 35/183; E21C 35/187;
E21C 35/19; E21C 35/1933; E21C
35/1936; E21C 35/193; E21C 35/197;
E21C 2035/191
USPC .............. 299/79.1, 81.1, 81.3, 102-111, 113

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

7/1944 Brozek
8/1968 Krekeler

(Continued)

2,382,947 A
3,397,012 A

FOREIGN PATENT DOCUMENTS

DE 102004049710 4/2006
DE 102011079115 1/2013
(Continued)

Primary Examiner — Sunil Singh

(74) Attorney, Agent, or Firm — Mercedes V. O’Connor;
Rockman Videbeck & O’Connor

(57) ABSTRACT

A unitary bit/holder and/or a bit holder including a body
portion and a shank. The body portion and the shank being
coaxial and including a bore extending from a forward end
of the body portion to the distal end of the shank. The shank
further mcluding a segment adjacent a distal end of the
shank that includes a plurality of ribs and at least one notch
or reliet zone between each rib 1n the plurality of ribs.

17 Claims, 22 Drawing Sheets




US 10,385,689 Bl

Page 2

(56)

Related U.S. Application Data

62/100,764, filed on Jan. 7, 2013, provisional appli-
cation No. 61/983,291, filed on Apr. 23, 2014.

3,476,438
3,519,309
3,833,264
3,833,265
3,865,437
4,084,856
4,247,150
RE30,807
4,310,939
4,453,775
4,478,298
4,489,986
4,525,178
4,561,698
4,570,726
4,604,106
4,632,463
4,694,918
4,763,956
4,811,801
4,818,027
4,821,819
4,844,550
4,915,455
4,944,559
5,007,775
5,088,797
5,098,167
5,159,233
5,161,627
5,273,343
5,287,937
5,302,005
5,303,984
5,352,079
5,370,448
5,374,111
5,415,462
5,417,475
5,458,210
5,484,191
5,492,188
5,551,760
5,607,200
5,628,549
5,720,528
5,725,283
5,931,542
5,934,854
5,992,405
D420,013
6,019,434
0,102,486
0,176,552
6,196,340
0,199,451
0,250,535
6,331,035
0,341,823
6,357,832
0,371,567
6,382,733
0,428,110
0,508,516
D471,211
0,585,326
0,685,273
0,692,083
D488,170
0,733,087

References Cited

U.S. PATENT DOCUMENTS

R R i o R i O G g G g g G S i g g g G S g g g S i g g i e e

11/1969
7/1970
9/1974
9/1974
2/1975
4/1978
1/1981

12/1981
1/1982
6/1984

10/1984

12/1984
6/1985

12/1985
2/1986
8/1986

12/1986
9/1987
8/1988
3/1989
4/1989
4/1989
7/1989
4/1990
7/1990

11/1991
2/1992
3/1992

10/1992

11/1992

12/1993
2/1994
4/1994
4/1994

10/1994

12/1994

12/1994
5/1995
5/1995

10/1995
1/1996
2/1996
9/1996
3/1997
5/1997
2/1998
3/1998
8/1999
8/1999

11/1999
2/2000
2/2000
8/2000
1/2001
3/2001
3/2001
6/2001

12/2001
1/2002
3/2002
4/2002
5/2002
8/2002
1/2003
3/2003
7/2003
2/2004
2/2004
4/2004
5/2004

Bower, Jr.
Engle
Elders
Elders
Crosby
Emmerich
Wrulich et al.
Elders
[1j1ma
Clemmow
Hake
Dziak

Hall

Beebe

Hall

Hall
Sterwert, Jr.
Hall
Emmerich
Salesky
Simon
Whysong
Beebe
O’Niell
Sionett

D’ Angelo
O’ Nelill
[Latham
Sponseller
Burkett
Ojanen
Sollami
O’Nelill
Ojanen
Croskey
Sterwert, Jr.
Den Besten
Massa
Graham et al.
Sollami
Sollami
Smith et al.
Sollami
Siddle
Ritchey
Ritchey
O’Nelill
Britzke

Krautkremer et al.

Sollami
Warren
Emmerich
Briese
Topka, Ir.
Jensen et al.
Sollami
Sollami
Montgomery, Jr.
Sollami
Sollami
Sollami
Parrott
Ritchey et al.
Kammerer
Sollami
Sollami
Sollami
[Latham
Sollami
Hall

0,739,327
0,780,557
6,824,225
0,846,045
0,854,810
6,866,343
0,968,912
6,994,404
7,097,258
7,118,181
7,150,505
7,195,321
7,210,744
7,229,136
7,234,782
554,162
7,320,505
7,338,135
7,347,292
D566,137
7,353,893
7,384,105
7,396,086
7,401,862
7,401,863
7,410,221
7,413,256
7,413,258
7,419,224
7,445,294
D581,952
7,464,993
7,469,756
7,469,971
7,469,972
7,475,948
7,523,794
7,568,770
7,509,249
7,571,782
7,575,425
7,588,102
7,594,703
7,600,544
7,600,823
7,628,233
7,635,168
7,637,574
7,648,210
7,605,552
7,609,938
7,681,338
7,712,693
7,717,365
7,722,127
7,789,468
7,832,808
7,883,155
7,950,745
7,963,017
3,007,049
7,992,944
7,992,945
7,997,660
7,997,061
8,007,051
8,029,008
8,033,615
8,033,616
8,038,223
8,001,784
8,109,349
8,118,371
8,130,887
8,201,892
8,215,420
8,292,372
8,414,085
8,449,039

B2
B2

5/2004
9/2004
11/2004
1/2005
2/2005
3/2005
11/2005
2/2006
8/2006
10/2006
12/2006
3/2007
5/2007
6/2007
6/2007
10/2007
1/2008
3/2008
3/2008
4/2008
4/2008
6/2008
6/2008
7/2008
7/2008
8/2008
8/2008
8/2008
9/2008
11/2008
12/2008
12/2008
12/2008
12/2008
12/2008
1/2009
4/2009
8/2009
8/2009
8/2009
8/2009
9/2009
9/2009
10/2009
10/2009
12/2009
12/2009
12/2009
1/201
2/201
3/201
3/201
5/201
5/201
5/201
9/201
11/201
2/2011
5/2011
6/2011
8/2011
8/2011
8/2011
8/2011
8/2011
8/2011
10/2011
10/2011
10/2011

10/2011
11/2011
2/201
2/201
3/201
6/201
7/201
10/201
4/201
5/201

e o e J e [ s I e J o e o [

O R R = I A I o I N

Sollami
Montgomery
Stiffler
Sollami
Montgomery
Holl et al.
Sollami
Sollami
Sollami
Frear
Sollami
Sollami
Montgomery
Sollami
Stehney
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Holl et al.
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Sollami
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Sollami

Hall

Sollami
Sollami

Hall

Fader

Hall

Hall

Monyak et al.
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall
Hall

Hall




US 10,385,689 Bl

Page 3
(56) References Cited 2011/0204703 A1 82011 Sollami
2011/0254350 A1 10/2011 Hall
U.S. PATENT DOCUMENTS 2012/0001475 Al 1/2012 Dubay et al.
2012/0027514 A1 2/2012 Hall
8,485,609 B2 7/2013 Hall 2012/0056465 Al 3/2012 Gerer et al.
8,500,209 B2 2/2013 Hall 2012/0068527 Al 3/2012 FErdmann
8,540,320 B2 9/2013 Sollami 2012/0104830 Al 5/2012 Monyak et al.
RE44.690 E 1/2014 Sollami 2012/0181845 Al 7/2012 Sollami
8,622,482 B2 1/2014 Sollami 2012/0242136 Al 9/2012 Ojanen
8,622.483 B2 1/2014 Sollami 2012/0248663 Al 10/2012 Hall
8,646,848 B2 7/2014 Hall 2012/0261977 A1  10/2012 Hall
8,728,382 B2 5/2014 Hall 2012/0280559 A1 11/2012 Watson
Q740314 B? 6/2014 O’Neill 2012/0286559 Al 11/2012 Sollami
0,004,610 B2  4/2015 Erdmann et al. %85“§f8?é33§§ i; 1%8{% E/[szk
9,028,008 Bl  5/2015 Bookhamer 1 1 1 ony
0.039.099 B2  5/2015 Sollami 2013/0181501 A1*  7/2013 Hall .oooovvvveveeern, E21C 35/19
9316,061 B2  4/2016 Hall 299/105
9.879.531 B2 1/2018 Sollami 2013/0199693 Al 8/2013 Tank et al.
2002/0074850 Al 6/2002 Montgomery, Jr. 2013/0307316 A1  11/2013 Roetsch et al_.
2002/0074851 Al 6/2002 Montgomery, Jr. 2014/0035346 Al 2/2014 Fundakowski et al.
2002/0109395 Al 8/2002 Sollami 2014/0110991 Al 4/2014  Sollami
2002/0167216 Al 11/2002 Sollami 2014/0232172 Al 82014 Roth et al.
2002/0192025 Al 12/2002 Johnson 2014/0262541 Al 9/2014 Parsana et al.
2003/0015907 A1 1/2003 Sollami 2014/0326516 Al  11/2014 Haugvaldstad
2003/0047985 Al 3/2003 Stiffler 2015/0028656 Al  1/2015 Sollami
2003/0052530 A1 3/2003 Sollami 2015/0137579 A1 5/2015 Lachmann et al.
2003/0122414 A1 7/2003 Sollami 2015/0240634 Al 82015 Sollami
2004/0004389 Al 1/2004 Latham 2015/0285074 Al  10/2015 Sollami
2004/0174065 Al 9/2004  Sollami 2015/0292325 Al 10/2015 Sollami
2005/0212345 Al 9/2005 Sleep et al. 2015/0300166 Al  10/2015 Ries et al.
2006/0071538 Al 4/2006 Sollami 5015/0308488 Al 10/2015 Kahl
2006/0186724 Al 8/2006 Stehney 2015/0315910 A1 11/2015 Sollami
2006/0261663 Al  11/2006 Sollami 7015/0354285 Al 127015 Hall
2007/0013224 Al 172007 Stehney 2016/0102550 Al* 4/2016 Paros E21C 35/197
2007/0040442 Al 2/2007 Weaver B B T ST e 99/113
2007/0052279 Al 3/2007 Sollami | | | |
2008/0035386 Al 2/2008 Hall et al 2016/0194956 AL 7/2016  Sollami
2008/0036276 Al 2/2008 Hall et al. 2016/0237818 AL 82016 Weber et al.
2008/0100124 Al  5/2008 Hall et al. 2017/0089198 Al 3/2017 Sollami
2008/0164747 Al 720083 Weaver et al. 2017/0101867 Al* 4/2017 Hall ..............o.in. E21C 35/18
2009/0146491 A1 6/2009 Fader et al.
2009/0160238 Al* 6/2009 Hall .....cccoovene..... E21C 35/18 FOREIGN PATENT DOCUMENTS
299/113
2009/0261646 A1  10/2009 Ruitchie et al. DF 202012100353 6/2013
2010/0045094 Al 2/2010 Sollami DF 102015121953 7/2016
2010/0244545 A1 9/2010 Hall DE 102016118658 32017
2010/0253130 Al 10/2010 Sollami GB 2483157 2/2012
2010/0320003 Al  12/2010 Sollami WO 2008105915 A2  9/2008
2010/0320829 Al  12/2010 Sollami WO 2008105915 A3 9/2008
2011/0006588 Al 1/2011 Monyak et al. WO 2009006612 1/2009
2011/0089747 Al 4/2011 Helsel | |
2011/0175430 A1 7/2011 Heiderich et al. * cited by examiner




€ ‘Bl
7 'old R

¥ Y10 | 5T e o ._ 3T

US 10,385,689 B1

Sheet 1 of 22

Aug. 20, 2019

U.S. Patent



Sheet 2 of 22

Aug. 20, 2019

U-S- Patent

TILIL

g7

.‘r'l-'l.l-’..., Al -
n
L




US 10,385,689 B1

Sheet 3 of 22

Aug. 20, 2019

U.S. Patent

4]

R e Ry




<1 "Dl

g-d NCHLOAS

08

US 10,385,689 B1

Sheet 4 of 22

Aug. 20, 2019

U.S. Patent

,~ﬂ.‘;::'f'.', gt T, ¢ 4y i,
! -:1#“#1.“““'

g By Ay T, iyt [
ﬁ;'w Hadk - 4
L ~ m




91 "Did

g WY 1l3d

06T,

US 10,385,689 B1

Sheet 5 of 22

Aug. 20, 2019

U.S. Patent

OYL

B8O

€1 "D

ZANARRLAL




US 10,385,689 B1

Sheet 6 of 22

Aug. 20, 2019

U.S. Patent

sl "Dl

|8 /m.m:w 14T by _
2Lt eyo1 997
T 81T Mg

4 4 St -
¢l OPT getd
e _.




LD e

US 10,385,689 B1

£¢ "Dl

/ / 997 V25T OVT
o0t

Sheet 7 of 22

LOpT

Aug. 20, 2019

g Ak

U.S. Patent



-~
A . . . oo
e - e
.-I- I‘~ -- -l- - : - - . -I-
y g . 't ol
-l ¢ [ 7 - -

US 10,385,689 B1

iz S

Sheet 8 of 22

OEZA,

Ll

Aug. 20, 2019

U.S. Patent

NN ) m m Qe

{1 Y La0

Gy

9¢ 'Ol

SHLL

Ve Ol




US 10,385,689 B1

Sheet 9 of 22

Aug. 20, 2019

U.S. Patent

/TN

o7 TVT
402




US 10,385,689 B1

Sheet 10 of 22

Aug. 20,2019

U.S. Patent

go7 01T~

2L EIT

. i Koo

1€ "Did

927 g1z YEL




US 10,385,689 B1

Sheet 11 of 22

Aug. 20, 2019

U.S. Patent

9t "Dl

3 UYL3Q
15€

8t Ol mmm?.

4 WY L3

211N .

7CE

it

H 3 r :
i = |

7 5 x|

..\.. v . Y 5 -

g ¥ 2 1

i B IR -

o "" ] .__” . 1

B EEER e

- ' . 0 i -

A TEN g 188

mmm_s\_&

. 728 [ €1%
97§ ol

Zl%

GPE e

gL




US 10,385,689 B1

Sheet 12 of 22

Aug. 20, 2019

U.S. Patent

i¥ 'Ol 80¢

: .: cuig 3 J Y G A 1 AL
[}
- '
b ! 4 ; iy, Ty M N i, b, T By,
¥ e Aty

LI JEL e L L e o
Ll o o e h e b m o oo

ﬁ!.amm



US 10,385,689 B1

Sheet 13 of 22

Aug. 20, 2019

U.S. Patent

S ZTE

IHE grp veE

v "Did




US 10,385,689 B1

Sheet 14 of 22

Aug. 20, 2019

U.S. Patent

PA%

o0y
70%

9% "Oid

Piy, BLP LEv

AR A

wrd hagleghl iy .
L
. 1
) . -_T
1
" Y ey
- - f]
- . 1
' ' 3 1
- ¢! a
M ' Ly "y
- - 4 o
- .1 - 4
- N
'

'
ol " r B

A L‘_Mmmwwmq 25ty Ot
1) 0y

YV 97p OTY

(0¥ -



US 10,385,689 B1

Sheet 15 of 22

Aug. 20, 2019

U.S. Patent

| G




US 10,385,689 B1

Sheet 16 of 22

Aug. 20, 2019

U.S. Patent

547

Did

Ory

A i, v el
] : g s ; :
A e Y N e -y s
ral I = ) iy - 4 M
._-.._. .—_.__. el A r = ] K] 3 w@
e & 2 - e : : ;
; LT X i o ey :
0T 3 1 g # T L N Ay . '
IR E . fog¥ ¥ K B \

-

OV arp 22y | pep 997 | 5% R -
31y Oty

I 2oy

€S "Old




85 'Oid

P Y 140

S

US 10,385,689 B1

09 "Oid

f 1Y L3I0

%G~

1%

Sheet 17 of 22

gm\&

Aug. 20, 2019

U.S. Patent




US 10,385,689 B1

Sheet 18 of 22

Aug. 20, 2019

U.S. Patent

L

“%

x
AT TA®

mmm1L3

078

_hmﬂ_ﬂn__




US 10,385,689 B1

Sheet 19 of 22

Aug. 20, 2019

U.S. Patent

99 "Bi

L5 |
T o i

M PO i
i T i i T, Tt B T P b
Pl vl e y
¥ a
a '
‘.3"“" e ! R .
[Py e, npugd O ok N 3
. .
1'1 .
r '

vy iy,
L T




US 10,385,689 B1

Sheet 20 of 22

Aug. 20, 2019

U.S. Patent

£9 "9

89 "Bid




U.S. Patent Aug. 20, 2019 Sheet 21 of 22 US 10,385,689 B1

FIG. 69




US 10,385,689 B1

Sheet 22 of 22

Aug. 20, 2019

U.S. Patent

L] iy
el i . M, VOO VA O I ::‘,"'
S e o R T YT

0L "Old

]
1
i
3
{
i
|
i
:
i

G \Y{F 000N

s I R REEEE }

“ “m “_ w “_rw “_..“L_ i
twtx“Ti.. R T R | i
o FHH BN EE

“ _

B R

Lo Wi by B

. “m_:::ruw w

| B __J.“:_:“_: _
e
] g
. HEE .

T MR GO roctrdomrloustdgunnpel o ——

00t 09¢



US 10,385,689 Bl

1
BIT HOLDER

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims priority to and 1s a continuation-

in-part of U.S. Provisional Application No. 61/891,683, filed
Oct. 16, 2013, claims priority to and 1s a continuation-in-part

of U.S. Non-provisional application Ser. No. 12/870,289,

filed Aug. 27, 2010, now U.S. Pat. No. 8,622,482, 1ssued
Jan. 7, 2014, claims priority to and 1s a continuation-in-part

of U.S. Non-provisional application Ser. No. 14/512,581,

filed Oct. 13, 2014, claims priority to and 1s a continuation-
in-part of U.S. Provisional Application No. 61/944,646, filed

Feb. 26, 2014, claims priority to and 1s a continuation-in-part
of U.S. Non-provisional application Ser. No. 14/628,482,
filed Feb. 23, 2015, now U.S. Pat. No. 9,879,531, 1ssued Jan.
30, 2018, claims priority to and 1s a continuation-in-part of
U.S. Non-provisional application Ser. No. 15/708,292, filed
Sep. 19,2017, claims priority to and 1s a continuation-in-part
of U.S. Provisional Application No. 62/100,764, filed Jan. 7,
2013, claims priority to and 1s a continuation-in-part of U.S.
Non-provisional application Ser. No. 14/959,551, filed Dec.

4, 2015, claims priority and 1s a continuation-in-part to U.S.
Provisional Application No. 61/983,291, filed Apr. 23, 2014,
claims priority to and i1s a continuation-in-part to U.S.
Non-Provisional application Ser. No. 14/690,679, filed Apr.
20, 2015, and claims priority to and 1s a continuation-in-part
of U.S. Non-provisional application Ser. No. 15/699,504,
filed Sep. 8, 2017, to the extent allowed by law and the
contents of which are incorporated herein by reference 1n
their entireties.

TECHNICAL FIELD

This disclosure relates to bit assemblies for road milling,
mimng, and trenching equipment, and more particularly, to
a bit holder for use road milling, mining, and trenching
machines.

BACKGROUND

Road milling, mining, and trenching equipment utilizes
bits traditionally set 1n a bit assembly having a bit holder
and/or a bit holder block. In one embodiment, the bit 1s
retained by the bit holder and the bit holder 1s retained in the
bit holder block. In another embodiment a unitary bit/holder
1s retained 1n the bit holder block. A plurality of the bat
assemblies are mounted on the outside of a rotatable drum
in staggered positions, typically in a V-shaped or spiral
configuration, 1n an eflort to create the smoothest road
milling. The combinations of bit assemblies have been
utilized to remove material from the terra firma, such as
degrading the surface of the earth, minerals, cement, con-
crete, macadam or asphalt pavement. Individual bits, bit
holders, and bit holder blocks may wear down or break over
time due to the harsh road degrading environment. Addi-
tionally, the bit holder or the umitary bit/holder may be
¢jected out of the bit holder block bore due to the harsh road
degrading environment. A need has developed to provide a
bit holder and/or a unitary bit/holder that makes a suflicient
radial connection with the bit holder block bore to prevent
the bit holder and/or unitary bit/holder from being ejected
out of the bit holder block bore during harsh operations.
Additionally, to provide greater radial force, a shank of the
bit holder and/or unitary bit/holder comprises notches and/or
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relief zones adapted to reduce surface contact between the
shank of the bit holder, and/or unitary bit/holder, and the bit

holder block bore.

SUMMARY

This disclosure relates generally to bit assemblies for road
milling, mining, and trenching equipment. One 1mplemen-
tation of the teachings herein 1s a bit holder that includes a
body having a bottom; and a generally cylindrical shank
depending axially from the bottom of the body, the shank
including a segment adjacent a distal end of the shank, the
segment 1ncluding a plurality of ribs.

In another implementation of the teachings herein 1s a
combination for a bit assembly that includes one of a unitary
bit/holder and a bit holder comprising: a forward body
portion having a bottom; and a generally cylindrical hollow
shank depending axially from the bottom of the forward
body portion, the shank comprising: a segment adjacent a
distal end of the shank, the segment comprising a plurality
of ribs; and a base block comprising a bore adapted to make
an interference contact with at least the segment of the
shank, the plurality of ribs adapted to reduce a surface
contact between the segment and a complementary portion
of the bore of the base block and to provide a more evenly
distributed and more highly concentrated force per segment.

These and other aspects of the present disclosure are
disclosed 1n the following detailled description of the
embodiments, the appended claims and the accompanying
figures.

BRIEF DESCRIPTION OF THE DRAWINGS

The various features, advantages, and other uses of the
apparatus will become more apparent by referring to the
following detailed description and drawings, wherein like
reference numerals refer to like parts throughout the several
views. It 1s emphasized that, according to common practice,
the various features of the drawings are not to-scale. On the
contrary, the dimensions of the various features are arbi-
trar1ly expanded or reduced for clarity.

FIG. 1 1s a top elevation view of a first embodiment of a
bit holder 1n accordance with implementations of this dis-
closure;

FIG. 2 1s a side perspective view of the first embodiment
of the bit holder 1n accordance with implementations of this
disclosure;

FIG. 3 1s a side elevation view ol the first embodiment of
the holder in accordance with implementations of this dis-
closure;

FIG. 4 15 a detail perspective view of Detail A of the first
illustrated embodiment of the bit holder of FIG. 2 1n
accordance with implementations of this disclosure;

FIG. 5 1s an exploded top elevation view of the first
embodiment of the bit holder and a bit holder block,
showing invisible internal elements 1n dotted lines, 1n accor-
dance with implementations of this disclosure;

FIG. 6 1s an exploded side elevation view of the first
embodiment of the bit holder and the bit holder block,
showing invisible internal elements in dotted lines, 1n accor-
dance with implementations of this disclosure;

FIG. 7 1s an exploded side perspective view of the first
embodiment of the bit holder and the bit holder block,
showing invisible internal elements in dotted lines, 1n accor-
dance with implementations of this disclosure;

FIG. 8 1s a top elevation view of the first embodiment of
the bit holder assembled with the bit holder block, showing




US 10,385,689 Bl

3

invisible internal elements in dotted lines, in accordance
with implementations of this disclosure;

FIG. 9 15 a side elevation view of the first embodiment of
the bit holder assembled with the bit holder block, showing
invisible internal elements in dotted lines, 1n accordance
with implementations of this disclosure;

FI1G. 10 1s a side perspective view of the first embodiment
of the bit holder assembled with the bit holder block,
showing invisible internal elements in dotted lines, 1n accor-
dance with implementations of this disclosure;

FI1G. 11 1s a side perspective view of the first embodiment

of the bit holder assembled with the bit holder block,

showing invisible internal elements in dotted lines, 1n accor-
dance with implementations of this disclosure;

FIG. 12 1s an cross-sectional view of the first embodiment
of the bit holder assembled with the bit holder block, taken
along Line B-B of FIG. 11, in accordance with implemen-
tations of this disclosure;

FIG. 13 1s a top elevation view of a second embodiment
of a bit holder, showing invisible internal elements 1n dotted
lines, 1n accordance with implementations of this disclosure;

FIG. 14 15 a side elevation view of the second embodi-
ment of the bit holder, showing 1invisible internal elements in
dotted lines, in accordance with implementations of this
disclosure:

FIG. 15 1s a side perspective view of the second embodi-
ment of the bit holder in accordance with implementations
of this disclosure;

FIG. 16 1s a detail perspective view of Detail B of the
second 1llustrated embodiment of the bit holder of FIG. 15
in accordance with implementations of this disclosure;

FIG. 17 an exploded top elevation view of the second
illustrated embodiment of the bit holder and a bit holder
block 1n accordance with implementations of this disclosure;

FIG. 18 1s an exploded side elevation view of the second
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 19 1s an exploded side perspective view of the
second 1llustrated embodiment of the bit holder and the bat
holder block 1n accordance with implementations of this

disclosure:

FIG. 20 1s a top elevation view of the second 1llustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 21 1s a side elevation view of the second illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible imnternal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FI1G. 22 1s a side perspective view of the second illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible imnternal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 23 1s a top elevation view of a third illustrated
embodiment of a bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 24 1s a side elevation view of the third illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 25 15 a detail elevation view of Detail C of the third
illustrated embodiment of the bit holder of FIG. 24 1n
accordance with implementations of this disclosure;

FIG. 26 1s a side perspective view of the third illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;
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FIG. 27 1s a detail perspective view of Detail D of the
third 1llustrated embodiment of the bit holder of FIG. 26 in

accordance with implementations of this disclosure;

FIG. 28 1s an exploded top elevation view of the third
illustrated embodiment of the bit holder and a bit holder
block 1n accordance with implementations of this disclosure;

FIG. 29 1s an exploded side elevation view of the third
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 30 1s an exploded side perspective view of the third
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 31 1s a top elevation view of the third illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 32 1s a side elevation view of the third illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 33 15 a side perspective view of the third illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 34 1s a top elevation view of a fourth illustrated
embodiment of a bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 35 1s a side elevation view of the fourth illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 36 15 a detail elevation view of Detail E of the fourth
illustrated embodiment of the bit holder of FIG. 35 1n
accordance with implementations of this disclosure;

FIG. 37 1s a side perspective view of the fourth illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 38 1s a detail perspective view of Detail F of the
tourth 1llustrated embodiment of the bit holder of FIG. 37 1n
accordance with implementations of this disclosure;

FIG. 39 1s an exploded top elevation view of the fourth
illustrated embodiment of the bit holder and a bit holder
block 1n accordance with implementations of this disclosure;

FIG. 40 1s an exploded side elevation view of the fourth
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 41 1s an exploded side perspective view of the fourth
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 42 1s a top elevation view of the fourth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 43 1s a side elevation view of the fourth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 44 15 a side perspective view of the fourth 1llustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 45 1s a top eclevation view of a fifth illustrated
embodiment of a bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 46 15 a side elevation view of the fifth illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;
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FIG. 47 1s a detail elevation view of Detail G of the fifth
illustrated embodiment of the bit holder of FIG. 46 1n
accordance with implementations of this disclosure;

FIG. 48 1s a side perspective view of the fifth 1llustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FI1G. 49 1s a detail perspective view of Detail H of the fifth
illustrated embodiment of the bit holder of FIG. 48 1n

accordance with implementations of this disclosure;

FIG. 350 1s an exploded top elevation view of the fifth
illustrated embodiment of the bit holder and a bit holder

block 1n accordance with implementations of this disclosure;

FIG. 51 1s an exploded side elevation view of the fifth
illustrated embodiment of the bit holder and the bit holder

block 1n accordance with implementations of this disclosure;

FIG. 52 1s an exploded side perspective view of the fifth
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 53 1s a top elevation view of the fifth 1illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible imnternal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 54 1s a side elevation view of the fifth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible imnternal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 55 1s a side perspective view of the fifth 1llustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 56 1s a top clevation view of a sixth illustrated
embodiment of a bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 57 1s a side elevation view of the sixth illustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 58 15 a detail elevation view of Detail 1 of the sixth
illustrated embodiment of the bit holder of FIG. 57 in
accordance with implementations of this disclosure;

FIG. 59 1s a side perspective view of the sixth 1llustrated
embodiment of the bit holder 1n accordance with implemen-
tations of this disclosure;

FIG. 60 1s a detail perspective view of Detail I of the sixth
illustrated embodiment of the bit holder of FIG. 59 1n
accordance with implementations of this disclosure;

FIG. 61 1s an exploded top elevation view of the sixth
illustrated embodiment of the bit holder and a bit holder
block 1n accordance with implementations of this disclosure;

FIG. 62 1s an exploded side elevation view of the sixth
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 63 1s an exploded side perspective view of the sixth
illustrated embodiment of the bit holder and the bit holder
block 1n accordance with implementations of this disclosure;

FIG. 64 1s a top elevation view of the sixth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements in dotted lines, in
accordance with implementations of this disclosure;

FIG. 65 1s a side elevation view of the sixth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible imnternal elements 1n dotted lines, in
accordance with implementations of this disclosure;

FIG. 66 1s a side perspective view of the sixth illustrated
embodiment of the bit holder assembled with the bit holder
block, showing invisible internal elements 1n dotted lines, in
accordance with implementations of this disclosure;
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FIG. 67 1s an exploded side elevation view of the fourth
illustrated embodiment of the bit holder and a first 1llustrated
embodiment of the umtary bit/holder, shown with a bit
holder block and a bit, 1n accordance with implementations
of this disclosure;

FIG. 68 1s an exploded perspective view of the fourth
illustrated embodiment of the bit holder and the first 1llus-
trated embodiment of the unitary bit’/holder, shown with the
bit holder block and the bit, in accordance with implemen-
tations of this disclosure;

FIG. 69 1s a side perspective view of the fourth illustrated
embodiment of the bit holder assembled with the bit 1into the
first 1llustrated embodiment of the unitary bit/holder and the
first 1llustrated embodiment of the unitary bit/holder
assembled with the bit holder block, showing invisible
internal elements 1n dotted lines, 1n accordance with 1mple-
mentations of this disclosure; and

FIG. 70 1s a side elevation view of the fourth illustrated
embodiment of the bit holder assembled with the bit 1into the
first 1llustrated embodiment of the unitary bit/holder and the
first 1llustrated embodiment of the unitary bit/holder
assembled with the bit holder block, showing invisible
internal elements 1n dotted lines, 1n accordance with imple-
mentations of this disclosure.

DETAILED DESCRIPTION

Road milling, miming, and trenching equipment utilizes
bits traditionally set 1n a bit assembly having a bit holder
and/or a bit holder block. In one embodiment, the bit 1s
retained by the bit holder and the bit holder 1s retained 1n the
bit holder block. In another embodiment a unitary bit/holder
1s retained 1n the bit holder block, hereinatter referred to as
a base block. A plurality of the bit assemblies are mounted
on the outside of a rotatable drum 1n staggered positions,
typically 1n a V-shaped or spiral configuration, in an effort to
create the smoothest road milling. The combinations of bit
assemblies have been utilized to remove material from the
terra firma, such as degrading the surface of the earth,
minerals, cement, concrete, macadam or asphalt pavement.
Individual bits, unitary bit/holders, bit holders, and base
blocks may wear down or break over time due to the harsh
road degrading environment. Additionally, the bit holder or
the unitary bit/holder may be ejected out of the base block
bore due to the harsh road degrading environment. A need
has developed to provide a bit holder and/or a unitary
bit/holder that makes a suflicient radial connection with the
base block bore to prevent the bit holder and/or unitary
bit/holder from being ejected out of the base block bore
during harsh operations. Additionally, to provide greater
radial force, a shank of the bit holder and/or unitary bat/
holder comprises ribs, notches and/or relief zones adapted to
reduce surface contact between the shank of the bit holder,
and/or unmitary bit/holder, and the base block bore.

Referring to FIGS. 1-12, a first embodiment of a bit holder
10 comprises a bit holder body 12 and a shank 14 axially
depending from the bottom of the bit holder body 12. The bat
holder body 12 1s generally annular 1n shape and comprises
an annular or generally cylindrical upper body portion 16
axially extending from a top surface 18, such as a flat
annular top surface i1n this first illustrated embodiment.
Subjacent the upper body portion 16 1s a middle portion 20
that extends axially and radially outwardly to a radially
extending generally cylindrical tire portion 22. The middle
portion 20, in this illustrated embodiment, has an arcuate
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shape. In other embodiments, the middle portion 20 can
have a frustoconical shape, a convex shape, a concave shape,
or an arcuate shape.

Adjacent the tire portion 22 1s a tapered portion 24 (FIG.
3) that ends 1n a flange 26 (FIGS. 3, 5, and 6), such as a flat
annular tlange, of the bit holder body 12. The tire portion 22
includes at least a pair of tapered cutouts 28, 30 (FIGS. 1, 5,
and 8), or wedge-shaped undercuts to provide access and
leverage for a tool to extract the bit holder 10 from a base
block 70 (FIGS. 5-12). The tapered cutouts 28, 30 are
formed 1nto the tire portion 22 and extend from the flange 26
subjacent to the tire portion 22. The tapered cutouts 28, 30
include a pair of parallel flat vertical inner surfaces 32, 34
(FIGS. 1 and 8), respectively, and a pair of flat tapered top
surfaces 36, 38 (FIGS. 1 and 8), respectively. The outer edge
of the flat tapered top surfaces 36, 38 1s each arcuate 1n shape
to follow the periphery of the tire portion 22. An interior
border of each tapered cutout 28, 30 does not extend to a
plane through the centerline of the bit holder 10 1n this
illustrated embodiment. A pair of notches 40, 42 (FIGS. 1,
2. 5, and 8) are formed 1nto the bit holder body 12 and extend
from the tlat annular top surface 18 through the upper body
portion 16 and the middle portion 20, terminating at a point
within the middle portion 20. The notches 40, 42 provide
access and leverage for a tool to extract, or knock out, a bit
from the bit holder body 12.

A generally rounded annular or generally cylindrical
undercut 44 (FIGS. 5, 6, 8, 9, 11, and 12) extends from the
tire portion 22 to a generally cylindrical or annular first
segment 46 of the shank 14. The shank 14 axially depends
from the tflange 26 of the bit holder body 12. The bit holder
body 12 and the shank 14 are axially aligned about a bit
holder bore 56 (FIGS. 2, 7, and 10-12) that extends from the
flat annular top surface 18 of the bit holder body 12 to a
distal end 54 of the shank 14. The first segment 46 of the
shank 14 axially extends from the flange 26 to a second
segment 48 that 1s subjacent to the first segment 46. The
second segment 48 can have a generally cylindrical shape,
an arcuate shape, or can be tapered towards the first segment
46 or towards the distal end 54 of the shank 14. A slot 58
extends from an upper termination 60 to the distal end 54 of
the shank 14. Subjacent the second segment 48 1s a third
segment 30 that axially extends to a decreased diameter
fourth segment 52 adjacent the distal end 54 of the shank 14.
The fourth segment 52 1s generally C-shaped when viewed
from the distal end 54.

In this first illustrated embodiment, the third segment 50
of the shank 14 includes a plurality of ribs 61 and a plurality
of notches or relief zones 62, shown 1n detail in FIG. 4,
which are U-shaped in this first illustrated embodiment,
located between each rib in the plurality of ribs 61. The
plurality of ribs 61 and the plurality of notches or relief
zones 62, i this exemplary implementation, are disposed
solely on an outer surface of the third segment 50 of the
shank 14. The plurality of notches 62 provide reduced
surface contact between the third segment 50 and a comple-
mentary portion of a bore 72 (FIG. 7) of the base block 70,
which vields a more evenly distributed and more highly
concentrated force per segment when compared to a bit
holder having a shank with a segment with no material
removed, 1.e., without a plurality of notches or relief zones.
The base block 70 comprises a base 74 and receiving portion
76, as shown 1n FIGS. 6 and 7. The base 74 can be flat or
slightly concave to fit a drum or additional mounting plates
on which a singular or a plurality of base blocks can be
mounted. The receiving portion 76 includes the base block
bore 72 that 1s symmetrical with the shank 14 along a
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centerline. When assembled, after insertion of the shank 14
into the bore 72, the shank 14 of the bit holder 10 forms an
interference fit with the bore 72 of the base block 70.

Referring to FIGS. 13-22, a second embodiment of a bit
holder 100 comprises a bit holder body 102 and a shank 104
substantially the same as the bit holder 10 of the first
embodiment. The bit holder body 102 1s generally annular 1n
shape and comprises an annular or generally cylindrical
upper body portion 106 axially extending from a top surface
108, such as a flat annular top surface in this second
illustrated embodiment. Subjacent the upper body portion
106 1s a middle portion 110 that extends axially and radially
outwardly to a radially extending generally cylindrical tire
portion 112. The middle portion 110, in this 1llustrated
embodiment, has an arcuate shape. In other embodiments,
the middle portion 110 can have a frustoconical shape, a
convex shape, a concave shape, or an arcuate shape.

Adjacent the tire portion 112 i1s a tapered portion 114
(FIGS. 14 and 18) that ends 1n a flange 116 (FIGS. 13, 14,
17, and 18), such as a flat annular flange, of the bit holder
body 102. The tire portion 112 includes at least a pair of
tapered cutouts 118, 120 (FIGS. 13, 17, and 20), or wedge-
shaped undercuts, to provide access and leverage for a tool
to extract the bit holder 100 from a base block 160 (FIGS.
17-22). The tapered cutouts 118, 120 are formed into the tire
portion 112 and extend from the flange 116 subjacent to the
tire portion 112. The tapered cutouts 118, 120 include a pair
of parallel flat vertical inner surfaces 122, 124 (F1IGS. 13,17,
and 20), respectively, and a pair of tlat tapered top surfaces
126, 128 (FIGS. 13, 17, and 20), respectively. The outer
edge of the flat tapered top surfaces 126, 128 1s each arcuate
in shape to follow the periphery of the tire portion 112. An
interior border of each tapered cutout 118, 120 does not
extend to a plane through the centerline of the bit holder 100
in this i1llustrated embodiment. A pair of notches 130, 132
(FIGS. 13, 15,17, 19, and 20) are formed into the bit holder
body 102 and extend from the flat annular top surface 108
through the upper body portion 106 and the middle portion
110, terminating at a point within the middle portion 110.
The notches 130, 132 provide access and leverage for a tool
to extract, or knock out, a bit from the bit holder body 102.

A generally rounded annular or generally cylindrical
undercut 134 (FIGS. 14 and 20) extends from the tire portion
112 to a generally cylindrical or annular first segment 136 of
the shank 104. The shank 104 axially depends from the
flange 116 of the bit holder body 102. The bit holder body
102 and the shank 104 are axially aligned about a bit holder
bore 146 (FIGS. 13-15 and 19-22) that extends from the flat
annular top surface 108 of the bit holder body 102 to a distal
end 144 of the shank 104. The first segment 136 of the shank
104 axially extends from the tlange 116 to a second segment
138 that 1s subjacent to the first segment 136. The second
segment 138 can have a generally cylindrical shape, an
arcuate shape, or can be tapered towards the first segment
136 or towards the distal end 144 of the shank 104. A slot
148 extends from an upper termination 150 to the distal end
144 of the shank 104. Subjacent the second segment 138 1s
a third segment 140 that axially extends to a decreased
diameter fourth segment 142 adjacent the distal end 144 of
the shank 104. The {fourth segment 142 1s generally
C-shaped when viewed from the distal end 144.

In this second illustrated embodiment, the third segment
140 of the shank 104 includes a plurality of ribs 151 and at
least one notch or reliet zone 152, shown 1n detail in FIG. 16,
between each rib in the plurality of ribs 151. The plurality of
ribs 151 and the at least one notches or relief zone 152, 1n
this exemplary implementation, are disposed solely on an
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outer surface of the third segment 140 of the shank 104. The
at least one notch or reliel zone 152 provides reduced
surface contact between the third segment 140 and a
complementary portion of a bore 162 (FIG. 19) of the base
block 160, which yields a more evenly distributed and more
highly concentrated force per segment when compared to a
bit holder having a shank with a segment with no material
removed, 1.e., without at least one notch or reliet zone. The
base block 160 comprises a base 164 and receiving portion
166, as shown 1n FIGS. 18 and 19. The base 164 can be flat
or slightly concave to fit a drum or additional mounting
plates on which a singular or a plurality of base blocks can
be mounted. The receiving portion 166 includes the base
block bore 162 that 1s symmetrical with the shank 104 along,
a centerline. When assembled, after insertion of the shank
104 into the bore 162, the shank 104 of the bit holder 100
forms an interference fit with the bore 162 of the base block
160.

Referring to FIGS. 23-33, a third embodiment of a bit
holder 200 comprises a bit holder body 202 and a shank 204
substantially the same as the bit holder 10 of the first
embodiment. The bit holder body 202 1s generally annular 1n
shape and comprises an annular or generally cylindrical
upper body portion 206 axially extending from a top surface
208, such as a flat annular top surface in this third 1llustrated
embodiment. Subjacent the upper body portion 206 1s a
middle portion 210 that extends axially and radially out-
wardly to a radially extending generally cylindrical tire
portion 212. The maddle portion 210, 1n this 1illustrated
embodiment, has an arcuate shape. In other embodiments,
the middle portion 210 can have a frustoconical shape, a
convex shape, a concave shape, or an arcuate shape.

Adjacent the tire portion 212 1s a tapered portion 214
(FIGS. 24 and 29) that ends 1n a flange 216 (FIGS. 24 and
29), such as a flat annular flange, of the bit holder body 202.
The tire portion 212 includes at least a pair of tapered
cutouts 218, 220 (FIGS. 23, 28, and 31), or wedge-shaped
undercuts, to provide access and leverage for a tool to
extract the bit holder 200 from a base block 260 (FIGS.
28-33). The tapered cutouts 218, 220 are formed 1nto the tire
portion 212 and extend from the flange 216 subjacent to the
tire portion 212. The tapered cutouts 218, 220 include a pair
of parallel flat vertical inner surfaces 222, 224 (F1GS. 23, 28,
and 31), respectively, and a pair of tlat tapered top surfaces
226, 228 (FIGS. 23, 28, and 31), respectively. The outer
edge of the flat tapered top surfaces 226, 228 1s each arcuate
in shape to follow the periphery of the tire portion 212. An
interior border of each tapered cutout 218, 220 does not
extend to a plane through the centerline of the bit holder 200
in this i1llustrated embodiment. A pair of notches 230, 232
(FIGS. 23, 26, 28, 30, and 31) are formed into the bit holder
body 202 and extend from the flat annular top surface 208
through the upper body portion 206 and the middle portion
210, terminating at a point within the middle portion 210.
The notches 230, 232 provide access and leverage for a tool
to extract, or knock out, a bit from the bit holder body 202.

A generally rounded annular or generally cylindrical
undercut 234 (FIGS. 31 and 32) extends from the tire portion
212 to a generally cylindrical or annular first segment 236 of
the shank 204. The shank 204 axially depends from the
flange 216 of the bit holder body 202. The bit holder body
202 and the shank 204 are axially aligned about a bit holder
bore 246 (FIGS. 26 and 30-33) that extends from the flat
annular top surface 208 of the bit holder body 202 to a distal
end 244 of the shank 204. The first segment 236 of the shank
204 axially extends from the flange 216 to a second segment
238 that 1s subjacent to the first segment 236. The second
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segment 238 can have a generally cylindrical shape, an
arcuate shape, or can be tapered towards the first segment
236 or towards the distal end 244 of the shank 204. A slot

248 extends from an upper termination 230 to the distal end
244 of the shank 204. Subjacent the second segment 238 1s
a third segment 240 that axially extends to a decreased
diameter fourth segment 242 adjacent the distal end 244 of
the shank 204. The {fourth segment 242 1s generally
C-shaped when viewed from the distal end 244.

In this third 1llustrated embodiment, the third segment 240
of the shank 204 includes a plurality of ribs 251 and a
plurality of notches or relief zones 252, shown 1n detail n
FIGS. 25 and 27, between each rib 1n the plurality of ribs
251. The plurality of ribs 251 and the plurality of notches or
reliel zones 252, in this exemplary implementation, are
disposed solely on an outer surface of the third segment 240
of the shank 204. The edges or sides of each rib 1n the
plurality of ribs 251 are disposed at an acute angle, in this
embodiment, to a plane through the centerline of the bit
holder 200. In other embodiments the edges or sides of each
rib 1n the plurality of ribs 251 can be disposed at an obtuse
angle to or perpendicular to a plane through the centerline of
the bit holder 200. The plurality of notches 252 provide
reduced surface contact between the third segment 240 and
a complementary portion of a bore 262 (FIG. 30) of the base
block 260, which yields a more evenly distributed and more
highly concentrated force per segment when compared to a
bit holder having a shank with a segment with no material
removed, 1.e., without at least one notch or relief zone. The
base block 260 comprises a base 264 and recerving portion
266, as shown 1n FIGS. 29 and 30. The base 264 can be flat
or slightly concave to it a drum or additional mounting
plates on which a singular or a plurality of base blocks can
be mounted. The receiving portion 266 includes the base
block bore 262 that 1s symmetrical with the shank 204 along
a centerline. When assembled, after insertion of the shank
204 into the bore 262, the shank 204 of the bit holder 200
forms an interference it with the bore 262 of the base block
260.

Referring to FIGS. 34-44, a fourth embodiment of a bit
holder 300 comprises a bit holder body 302 and a shank 304
axially depending from the bottom of the bit holder body
302. The bit holder body 302 1s generally annular in shape
and comprises an annular or generally cylindrical upper
body portion 306 axially extending from a top surface 308,
such as a flat annular top surface 1n this fourth illustrated
embodiment. Subjacent the upper body portion 306 1s a
middle portion 310 that extends axially and radially out-
wardly to a radially extending generally cylindrical tire
portion 312. The middle portion 310, in this illustrated
embodiment, has an arcuate shape. In other embodiments,
the middle portion 310 can have a frustoconical shape, a
convex shape, a concave shape, or an arcuate shape.

Adjacent the tire portion 312 1s a tapered portion 314
(FIGS. 35 and 40) that ends 1n a flange 316 (FIGS. 35, 39,
and 40), such as a flat annular flange, of the bit holder body
302. The tire portion 312 includes at least a pair of tapered
cutouts 318, 320 (FIGS. 34, 39, and 42), or wedge-shaped
undercuts to provide access and leverage for a tool to extract
the bit holder 300 from a base block 360 (FIGS. 39-44). The
tapered cutouts 318, 320 are formed into the tire portion 312
and extend from the flange 316 subjacent to the tire portion
312. The tapered cutouts 318, 320 include a pair of parallel
flat vertical inner surfaces 322, 324 (FIGS. 34, 39, and 42),
respectively, and a pair of flat tapered top surfaces 326, 328
(FIGS. 34, 39, and 42), respectively. The outer edge of the

flat tapered top surfaces 326, 328 1s each arcuate in shape to
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follow the periphery of the tire portion 312. An interior
border of each tapered cutout 318, 320 does not extend to a
plane through the centerline of the bit holder 300 1n this
illustrated embodiment. A pair of notches 330, 332 (FIGS.
34, 39, 41, and 42) are formed into the bit holder body 302
and extend from the flat annular top surface 308 through the
upper body portion 306 and the middle portion 310, termi-
nating at a point within the middle portion 310. The notches
330, 332 provide access and leverage for a tool to extract, or
knock out, a bit from the bit holder body 302.

A generally rounded annular or generally cylindrical
undercut 334 (FIGS. 42 and 43) extends from the tire portion
312 to a generally cylindrical or annular increased diameter
first segment 336 of the shank 304. The shank 304 axially
depends from the flange 316 of the bit holder body 302. The
bit holder body 302 and the shank 304 are axially aligned
about a bit holder bore 346 (FIGS. 37 and 41-44) that
extends from the flat annular top surface 308 of the bit
holder body 302 to a distal end 344 of the shank 304. The
first segment 336 of the shank 304 axially extends from the
flange 316 to a shoulder 337 that 1s subjacent to the first
segment 336. A decreased diameter second segment 338,
subjacent the shoulder 337, axially extends to an increased
diameter third segment 340. The second segment 338 can
have a generally cylindrical shape, an arcuate shape, or can
be tapered towards the first segment 336 or towards the
distal end 344 of the shank 304. A slot 348 extends from an
upper termination 350 to the distal end 344 of the shank 304.
A decreased diameter fourth segment 342 axially extends
from the third segment 340 to a location adjacent the distal
end 344 of the shank 304. The fourth segment 342 is
generally C-shaped when viewed from the distal end 344.

In this fourth illustrated embodiment, the third segment
340 of the shank 304 includes a plurality of ribs 351 and a
plurality of notches or relief zones 352, shown 1n detail in
FIGS. 36 and 38, which are U-shaped in this fourth 1llus-
trated embodiment, located between each rib 1n the plurality
of ribs 351. The plurality of ribs 351 and the plurality of
notches or relief zones 352, 1n this exemplary implementa-
tion, are disposed solely on an outer surface of the third
segment 340 of the shank 304. The plurality of notches 352
provide reduced surface contact between the third segment
340 and a complementary portion of a bore 362 (FIG. 41) of
the base block 360, which vields a more evenly distributed
and more highly concentrated force per segment when
compared to a bit holder having a shank with a segment with
no material removed, 1.¢., without a plurality of notches or
reliel zones. The base block 360 comprises a base 364 and
receiving portion 366, as shown in FIGS. 40 and 41. The
base 364 can be flat or slightly concave to fit a drum or
additional mounting plates on which a singular or a plurality
of base blocks can be mounted. The receiving portion 366
includes the base block bore 362 that 1s symmetrical with the
shank 304 along a centerline. When assembled, after inser-
tion of the shank 304 into the bore 362, the shank 304 of the
bit holder 300 forms an interference fit with the bore 362 of
the base block 360.

Bits and their respective bit holders may be combined into
a unitary structure. A first illustrated embodiment of a
unitary bit/holder 370, shown 1n FIGS. 67-70, comprises the
tourth illustrated embodiment of the bit holder 300 and a bit
372 which are assembled together into a unitary structure to
form the unitary bit/holder 370. In other embodiments, the
unitary bit/holder 370 may comprise the first illustrated
embodiment of the bit holder 10, the second illustrated
embodiment of the bit holder 100, the third illustrated
embodiment of the bit holder 200, the fifth illustrated
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embodiment of the bit holder 400, or the sixth illustrated
embodiment of the bit holder 500 assembled together with
the bit 372 to form the unitary structure of the into a unitary
bit/holder. All these members are brazed 1n their respective
recesses to form a generally unitary bit/holder that fits 1n a
bit holder block bore. The unitary bit/holder 370 of this first
illustrated embodiment 1s then assembled into the base block
360, which comprises 1nsertion of the shank 304 into the
bore 362 of the base block 360, forming an interference fit
between the shank 304 of the bit holder 300 and the bore 362
of the base block 360. In other embodiments, the unitary
bit/holder may be assembled into the base block 70, base
block 160, base block 260, base block 460, or base block
560.

Referring to FIGS. 45-55, a fifth embodiment of a bit
holder 400 comprises a bit holder body 402 and a shank 404
substantially the same as the bit holder 300 of the fourth
embodiment. The bit holder body 402 1s generally annular 1n
shape and comprises an annular or generally cylindrical
upper body portion 406 axially extending from a top surface
408, such as a flat annular top surface 1n this fifth 1llustrated
embodiment. Subjacent the upper body portion 406 1s a
middle portion 410 that extends axially and radially out-
wardly to a radially extending generally cylindrical tire
portion 412. The middle portion 410, in this illustrated
embodiment, has an arcuate shape. In other embodiments,
the middle portion 410 can have a frustoconical shape, a
convex shape, a concave shape, or an arcuate shape.

Adjacent the tire portion 412 1s a tapered portion 414
(FIGS. 46 and 51) that ends 1n a flange 416 (FIGS. 45, 46,
50, and 51), such as a flat annular flange, of the bit holder
body 402. The tire portion 412 includes at least a pair of
tapered cutouts 418, 420 (FIGS. 45, 50, and 53), or wedge-
shaped undercuts to provide access and leverage for a tool
to extract the bit holder 400 from a base block 460 (FIGS.
50-55). The tapered cutouts 418, 420 are formed 1nto the tire
portion 412 and extend from the tlange 416 subjacent to the
tire portion 412. The tapered cutouts 418, 420 include a pair
of parallel flat vertical inner surfaces 422, 424 (FIGS. 45, 50,
and 53), respectively, and a pair of tlat tapered top surfaces
426, 428 (FIGS. 45, 50, and 53), respectively. The outer
edge of the flat tapered top surfaces 426, 428 1s each arcuate
in shape to follow the periphery of the tire portion 412. An
interior border of each tapered cutout 418, 420 does not
extend to a plane through the centerline of the bit holder 400
in this i1llustrated embodiment. A pair of notches 430, 432
(FIGS. 45, 48, 50, 52, 53, and 55) are formed into the bit
holder body 402 and extend from the flat annular top surface
408 through the upper body portion 406 and the middle
portion 410, terminating at a point within the middle portion
410. The notches 430, 432 provide access and leverage for
a tool to extract, or knock out, a bit from the bit holder body
402.

A generally rounded annular or generally cylindrical
undercut 434 (FIGS. 53 and 54) extends from the tire portion
412 to a generally cylindrical or annular increased diameter
first segment 436 of the shank 404. The shank 404 axially
depends from the flange 416 of the hit holder body 402. The
bit holder body 402 and the shank 404 are axially aligned
about a bit holder bore 446 (FIGS. 48 and 52-55) that
extends from the flat annular top surface 408 of the bit
holder body 402 to a distal end 444 of the shank 404. The
first segment 436 of the shank 404 axially extends from the
flange 416 to a shoulder 437 that 1s subjacent to the first
segment 436. A decreased diameter second segment 438,
subjacent the shoulder 437, axially extends to an increased
diameter third segment 440. The second segment 438 can
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have a generally cylindrical shape, an arcuate shape, or can
be tapered towards the first segment 436 or towards the
distal end 444 of the shank 404. A slot 448 extends from an
upper termination 450 to the distal end 444 of the shank 404.
A decreased diameter fourth segment 442 axially extends
from the third segment 440 to a location adjacent the distal
end 444 of the shank 404. The fourth segment 442 1is
generally C-shaped when viewed from the distal end 444.

In this fifth 1llustrated embodiment, the third segment 440
of the shank 404 includes a plurality of ribs 451 and at least
one notch or reliet zone 452, shown 1n detail in FIGS. 47 and
49, between each rib in the plurality of ribs 451. The
plurality of ribs 451 and the at least one notches or relief
zone 452, 1n this exemplary implementation, are disposed
solely on an outer surface of the third segment 440 of the
shank 404. The at least one notch or relief zone 452 provides
reduced surface contact between the third segment 440 and
a complementary portion of a bore 462 (FIG. 52) of the base
block 460, which yields a more evenly distributed and more
highly concentrated force per segment when compared to a
bit holder having a shank with a segment with no material
removed, 1.e., without a plurality of notches or relief zones.
The base block 460 comprises a base 464 and receiving
portion 466, as shown in FIGS. 51 and 52. The base 464 can
be flat or slightly concave to fit a drum or additional
mounting plates on which a singular or a plurality of base
blocks can be mounted. The receiving portion 466 includes
the base block bore 462 that 1s symmetrical with the shank
404 along a centerline. When assembled, after insertion of
the shank 404 into the bore 462, the shank 404 of the bait
holder 400 forms an interference fit with the bore 462 of the
base block 460.

Referring to FIGS. 56-66, a sixth embodiment of a bit
holder 500 comprises a bit holder body 502 and a shank 504
substantially the same as the bit holder 300 of the fourth
embodiment. The bit holder body 502 1s generally annular 1n
shape and comprises an annular or generally cylindrical
upper body portion 506 axially extending from a top surface
508, such as a flat annular top surface in this sixth 1llustrated
embodiment. Subjacent the upper body portion 506 1s a
middle portion 510 that extends axially and radially out-
wardly to a radially extending generally cylindrical tire
portion 512. The maddle portion 510, 1n this 1illustrated
embodiment, has an arcuate shape. In other embodiments,
the middle portion 510 can have a frustoconical shape, a
convex shape, a concave shape, or an arcuate shape.

Adjacent the tire portion 3512 1s a tapered portion 514
(FIGS. 57 and 62) that ends 1n a flange 516 (FIGS. 57, 61,
and 62), such as a flat annular tflange, of the bit holder body
502. The tire portion 512 includes at least a pair of tapered
cutouts 518, 520 (FIGS. 56, 61, and 64), or wedge-shaped
undercuts to provide access and leverage for a tool to extract
the bit holder 500 from a base block 560 (FIGS. 61-66). The
tapered cutouts 518, 520 are formed 1nto the tire portion 512
and extend from the flange 516 subjacent to the tire portion
512. The tapered cutouts 518, 520 include a pair of parallel
flat vertical inner surfaces 522, 524 (FIGS. 56, 61, and 64),
respectively, and a pair of flat tapered top surfaces 526, 528
(FIGS. 56, 61, and 64), respectively. The outer edge of the
flat tapered top surfaces 526, 528 1s each arcuate 1n shape to
tollow the periphery of the tire portion 512. An interior

border of each tapered cutout 518, 520 does not extend to a
plane through the centerline of the bit holder 500 1n this

illustrated embodiment. A pair of notches 330, 532 (FIGS.
56, 39, 61, 63, 64, and 66) arc formed 1nto the bit holder
body 502 and extend from the flat annular top surface 508
through the upper body portion 506 and the middle portion
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510, terminating at a point within the middle portion 510.
The notches 530, 532 provide access and leverage for a tool
to extract, or knock out, a bit from the bit holder body 502.

A generally rounded annular or generally cylindrical
undercut 534 (FIGS. 64 and 65) extends from the tire portion
512 to a generally cylindrical or annular increased diameter
first segment 336 of the shank 504. The shank 504 axially
depends from the tflange 516 of the bit holder body 502. The
bit holder body 502 and the shank 504 are axially aligned
about a bit holder bore 346 (FIGS. 59 and 63-66) that
extends from the flat annular top surface 308 of the bit
holder body 502 to a distal end 544 of the shank 504. The
first segment 336 of the shank 504 axially extends from the
flange 516 to a shoulder 537 that 1s subjacent to the first
segment 536. A decreased diameter second segment 538,
subjacent the shoulder 537, axially extends to an increased
diameter third segment 540. The second segment 538 can
have a generally cylindrical shape, an arcuate shape, or can
be tapered towards the first segment 536 or towards the
distal end 544 of the shank 504. A slot 548 extends from an
upper termination 550 to the distal end 544 of the shank 504.
A decreased diameter fourth segment 542 axially extends
from the third segment 540 to a location adjacent the distal
end 544 of the shank 504. The fourth segment 542 1is
generally C-shaped when viewed from the distal end 544.

In this sixth illustrated embodiment, the third segment
540 of the shank 504 includes a plurality of ribs 551 and a
plurality of notches or relief zones 552, shown 1n detail in
FIGS. 58 and 60, between each rib in the plurality of ribs
551. The plurality of ribs 551 and the plurality of notches or
reliel zones 552, in this exemplary implementation, are
disposed solely on an outer surface of the third segment 540
of the shank 504. The edges or sides of each rib 1n the
plurality of ribs 551 are disposed at an acute angle, in this
embodiment, to a plane through the centerline of the bit
holder 500. In other embodiments the edges or sides of each
rib 1n the plurality of ribs 551 can be disposed at an obtuse
angle to or perpendicular to a plane through the centerline of
the bit holder 500. The plurality of notches 352 provide
reduced surface contact between the third segment 540 and
a complementary portion of a bore 562 (FIG. 63) of the base
block 560, which yields a more evenly distributed and more
highly concentrated force per segment when compared to a
bit holder having a shank with a segment with no material
removed, 1.e., without a plurality of notches or relief zones.
The base block 560 comprises a base 564 and receiving
portion 566, as shown in FIGS. 62 and 63. The base 564 can
be flat or slightly concave to it a drum or additional
mounting plates on which a singular or a plurality of base
blocks can be mounted. The receiving portion 566 includes
the base block bore 562 that 1s symmetrical with the shank
504 along a centerline. When assembled, after insertion of
the shank 504 into the bore 562, the shank 504 of the bt
holder 500 forms an interference fit with the bore 562 of the
base block 560.

As used 1n this application, the term “or” 1s intended to
mean an inclusive “or” rather than an exclusive “or”. That 1s,
unless specified otherwise, or clear from context, “X
includes A or B” 1s intended to mean any of the natural
inclusive permutations. That 1s, 1 X includes A; X includes
B: or X includes both A and B, then “X 1ncludes A or B” 1s
satisfied under any of the foregoing instances. In addition,
“X includes at least one of A and B” 1s intended to mean any
of the natural inclusive permutations. That 1s, 1f X 1ncludes
A:; X 1includes B; or X includes both A and B, then “X
includes at least one of A and B” 1s satisfied under any of the
foregoing instances. The articles “a” and “an” as used 1n this
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application and the appended claims should generally be
construed to mean “one or more” unless specified otherwise

or clear from context to be directed to a singular form.
Moreover, use of the term “‘an implementation” or “one
implementation” throughout 1s not intended to mean the 5
same embodiment, aspect or 1mplementation unless
described as such.

While the present disclosure has been described 1n con-
nection with certain embodiments, 1t 1s to be understood that
the mvention 1s not to be limited to the disclosed embodi- 10
ments but, on the contrary, 1s mtended to cover various
modifications and equivalent arrangements included within
the scope of the appended claims, which scope 1s to be
accorded the broadest mterpretation so as to encompass all
such modifications and equivalent structures as 1s permitted 15
under the law.

What 1s claimed 1s:
1. A bit holder comprising;:
a forward body portion having a bottom:; 20
a generally cylindrical hollow shank depending axially
from the bottom of the forward body portion, the shank
comprising;
a first segment adjacent a distal end of the shank, the
first segment comprising a plurality of ribs solely 25
around a first outer surface of the first segment;
a slot axially extending from the distal end of the shank
to a slot termination disposed 1n a second segment
adjacent the first segment, the second segment com-
prising a smooth second outer surface, a first diam- 30
cter of the first segment subjacent the second seg-
ment greater than a second diameter of the second
segment; and
a bore axially extending from a forward end of the
forward body portion to the distal end of the shank, 35
a portion of the bore internally adjacent the first
segment, the portion including a smooth surface.
2. The bit holder of claim 1, further comprising:
at least one notch disposed between each rnb of the
plurality of ribs. 40
3. The bit holder of claim 2, wherein the at least one notch
1s U-shaped.

4. The bit holder of claim 2, wherein the at least one notch
includes a pair of sides, each side disposed at at least one of
an acute angle, an obtuse angle, and a right angle to a plane 45
through a centerline of the bit holder.

5. The bit holder of claim 1, wherein each rib 1n the

plurality of ribs 1includes a pair of sides, each side disposed

at at least one of an acute angle, an obtuse angle, and a right

angle to a plane through a centerline of the bit holder. 50
6. The bit holder of claim 1, wherein the plurality of ribs

1s adapted to reduce a surface contact between the segment

and a complementary portion of a bore of a base block and

to provide a more evenly distributed and more highly

concentrated force per segment. 55

7. A unitary bit/holder comprising:

a forward body portion having a bottom;

a generally cylindrical hollow shank depending axially
from the bottom of the forward body portion, the shank
comprising; 60
a first segment adjacent a distal end of the shank, the

first segment comprising a plurality of ribs solely
around a first outer surface of the first segment;

a slot axially extending from the distal end of the shank
to a slot termination disposed 1n a second segment 65
adjacent the first segment, the second segment com-
prising a smooth second outer surface, a first diam-
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cter of the first segment subjacent the second seg-

ment greater than a second diameter of the second

segment; and

a bore axially extending from a forward end of the
forward body portion to the distal end of the shank,
a portion of the bore internally adjacent the first
segment, the portion including a smooth surface.

8. The unitary bit/holder of claim 7, further comprising:

at least one notch disposed between each rib of the

plurality of nibs.

9. The unitary bit/holder of claim 8, wherein the at least
one notch 1s U-shaped.

10. The unitary bit/holder of claim 8, wherein the at least
one notch includes a pair of sides, each side disposed at at
least one of an acute angle, an obtuse angle, and a right angle
to a plane through a centerline of the unitary bit/holder.

11. The unitary bit/holder of claim 7, wherein each rib 1n
the plurality of nibs includes a pair of sides, each side
disposed at at least one of an acute angle, an obtuse angle,
and a right angle to a plane through a centerline of the
unitary bit/holder.

12. The unitary bit/holder of claim 7, wherein the plurality
of ribs 1s adapted to reduce a surface contact between the
segment and a complementary portion of a bore of a base
block and to provide a more evenly distributed and more
highly concentrated force per segment.

13. A combination for a bit assembly comprising:

one of a unitary bit/holder and a bit holder comprising:

a forward body portion having a bottom;

a generally cylindrical hollow shank depending axially
from the bottom of the forward body portion, the
shank comprising;

a first segment adjacent a distal end of the shank, the
first segment comprising a plurality of ribs solely
around a first outer surface of the first segment;

a slot axially extending from the distal end of the
shank to a slot termination disposed in a second
segment adjacent the first segment, the second
segment comprising a smooth second outer sur-
face, a first diameter of the first segment subjacent
the second segment greater than a second diameter
of the second segment;

a shank bore axially extending from a forward end of
the forward body portion to the distal end of the
shank, a portion of the shank bore internally
adjacent the first segment, the portion including a
smooth surface; and

a base block comprising a base block bore adapted to

make an interference contact with at least the first

segment of the shank, the plurality of ribs adapted to
reduce a surface contact between the first segment and

a complementary portion of the base block bore of the

base block and to provide a more evenly distributed and

more highly concentrated force per segment.

14. The combination of claim 13, further comprising:

at least one notch disposed between each rib of the

plurality of ribs.

15. The combination of claim 14, wherein the at least one
notch 1s U-shaped.

16. The combination of claim 14, wherein the at least one
notch includes a pair of sides, each side disposed at at least
one of an acute angle, an obtuse angle, and a night angle to
a plane through a centerline of at least one of the unitary
bit/holder and the bit holder.

17. The combination of claim 13, wherein each rib in the
plurality of ribs 1includes a pair of sides, each side disposed
at at least one of an acute angle, an obtuse angle, and a right
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angle to a plane through a centerline of at least one of the
unitary bit/holder and the bit holder.
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