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A system for coupling excavation equipment components Is provided. The system includes a retainer (38,138) pin having first and
second detents (38,39) which are extendable axially from a surface of the retainer pin, in response to rotation of a valve (66) seated
at least partially within a cylindrical bore (62) which extends at least partially through the retainer pin. In accordance with the
particular embodiment, the valve (66) Includes at least one slotted portion (70) configured to recelve the detents (38,39) at least

64
2

N

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

ek N [ [ [T
R SN ] ] 7 ]
AN 7 7 7 ]
N NS /P T C I P O

:'\\"-".L\ RO ALMEARNGN
l.\_s . l_ . \“t-l. n l_a "v \! "'
S e S L
‘a‘"-“-;izf‘:%,:-:-;-:-:-:;‘:s’ T e S
RO RO
N e TN Ty

OPIC - CIPO 191




CA 02493376 2005-01-11

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

WO 2004/007852 Al

(43) International Publication Date

22 January 2004 (22.01.2004)

(51) International Patent Classification”: EO2F 9/28 (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ., BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

(21) International Application Number: CZ, DE, DK, DM, DZ, EC, EL, ES, FlI, GB, GD, GE, GH,
PCT/US2003/020075 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC,

LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC,
VN, YU, ZA, ZM, ZW.

(22) International Filing Date: 25 June 2003 (25.06.2003)

(25) Filing Language: English
o _ (84) Designated States (regional): ARIPO patent (GH, GM,
(26) Publication Language: English KE, LS, MW, MZ, SD, SL, SZ, TZ. UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
(30) Priority Data: European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
10/194.017 12 July 2002 (12.07.2002) US ES, FI, FR, GB. GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
(71) Applicant: TRINITY INDUSTRIES, INC. [US/US]; GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
2525 Stemmons Freeway, Dallas, TX 75207-2401 (US).
Published:
(72) Inventor: PIPPINS, Sherlock, K.; 4339 Voss Hills Place, —  with international search report

Dallas, TX 75287 (US).

For two-letter codes and other abbreviations, refer to the "Guid-

(74) Agent: PEDERSEN, Luke, K.; Baker Botts LLP, 2001 ance Notes on Codes and Abbreviations" appearing at the begin-
Ross Avenue, Suite 600, Dallas, TX 75201-2980 (US). ning of each regular issue of the PCT Gazette.

(54) Title: SYSTEM AND METHOD FOR COUPLING EXCAVATION TOOL COMPONENTS

30

33~ /33
M /%

) S < 60

A m\\\ ¥

74 79 o

N AN

(57) Abstract: A system for coupling excavation equipment components is provided. The system includes a retainer (38,138) pin
having first and second detents (38,39) which are extendable axially from a surface of the retainer pin, in response to rotation of a
valve (66) seated at least partially within a cylindrical bore (62) which extends at least partially through the retainer pin. In accordance
with the particular embodiment, the valve (66) includes at least one slotted portion (70) configured to receive the detents (38,39) at
least partially therein, when the detents are in a retracted position.
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SYSTEM AND METHOD FOR COUPLING BXCAVATION

EQUIPMENT COMPONENTS

TECHNICAL FIELD OF THE INVENTION

The present invention relates generally to

replaceable excavatlon equipment components that are

exposed to high wear and repeated shock loading such as

removable teeth and adapter assemblies used on excavating

machines, and more particularly, to a system and method

for coupling excavation equipment components.

BACKGROUND OF THE INVENTION

Digging and leveling apparatus such as drag lines,

back hoeg, front-end loaders, bulldozers, and the like

often use replaceable teeth and adapter assemblies which

are mounted on a tooth horn to provide sacrificial parts

that are exposed to the repeated shock loading and high

wear occasioned by diggling operations. In such systems,

adapter assemblies may 1include a wedge-shaped adapter
which mounts directly on the tooth horn of a bucket,

shovel or alternative digging or scraping mechanism of

the equipment. The wedge-shaped adapter i1is frontally

seated on and coupled with the tooth horn for receiving a

removable tooth. A removable retainer pin may be used to

couple the adapter and a removable tooth.

SUMMARY OF THE INVENTION

The present 1nvention includes a system and method

for coupling excavation equipment components  that

substantially eliminates oxr reduces disadvantages or

e
p—
e

fastening

problems associated with previously developed

methods and apparatus. In particular, the present

invention provides a gsystem and method for coupling a
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removable tooth with an adapter assembly, using a retainer
pin. A valve disposed within the retainer pin maintains a
pair of detents extending from the retainer pin in an
extended position, which prevents movement of the tooth and
the retainer pin, with respect to the adapter. The valve may
be rotated to a second position which allows for retraction
of the detents, and decoupling of the adapter and the tooth.
Certalin exemplary embodiments can provide a system for
coupling excavation equipment components, comprising: an
elongate, retainer pin body defining a c¢ylindrical Dbore
extending at least partially through the retainer pin body;
an elongate, generally c¢ylindrical wvalve configured to Dbe
received at least partially within the cylindrical bore; at
least one detent extending at least partially through a slot
in the retainer pilin body, the slot being generally
perpendicular to the cylindrical bore and extending from the
cylindrical bore to an outer surface of the retainer pin
body; the wvalve having a first position in which the wvalve
contacts the at least one detent and the at least one detent
extends beyond the outer surface of the retainer pin body,
and a second position in which the at least one detent 1is
retracted with respect to the first position; and a biasing
element disposed within the cylindrical bore, the biasing

element exerting a force on the first end of the wvalve.

Other embodiments provide a system for coupling
excavation egulipment components includes an elongate,
retainer pin body. The body defines a cylindrical bore which
extends at least partially through the retainer pin body. An
elongate, generally cylindrical wvalve which 1s configured to

be received at least partially within the c¢ylindrical Dbore,
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1s also provided. At least one detent extends at 1least
partially through a slot in the retainer pin body, the slot
being generally perpendicular to the cylindrical bore and
extending from the cylindrical bore to an outer surface of
the retainer pin body. In accordance with a particular
embodiment of the present invention, the wvalve includes a
first position in which the valve contacts the detent and the
detent extends beyond the outer surface of the retainer pin
body, and a second position in which the detent 1is retracted
with respect to the first position.

Other embodiments provide a system that i1includes an
adapter having first and second tapered surfaces, and first
and second sides. The first and second tapered surfaces
converge toward a first end of the adapter. The adapter
defines an 1internal bore which extends from the first side
of the adapter and at last partially through the adapter.

The internal bore may be configured to receilve the retalner
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pin body, at least partially therein. In accordance with

this embodiment, the at least one detent 1s operable

(e

couple the adapter and the retainer pin body, and prevent

Che

movement of the retainer pin body with respect to

adapter when the valve is in the first position.

Technical advantages of particular embodiments

of

the present invention include a system and method for

securely coupling a removable tooth with an adapter using

a retainer pin. The retainer pin 1s prevented from

lateral movement with respect to the adapter, which

prevents inadvertent decoupling of the removable tooth

and the adapter.

Another technical advantage of particular aspects

of

the present invention includes a system and method for

coupling a removable tooth with an adapter such that the

removable tooth and the adapter may be easily decoupled

in the field by an operator. The decoupling of the

removable tooth from the adapter may be accomplished

using simple hand and/or power tools.

by

Other technical advantages will be readily apparent

to one sgkilled in the art from the following figures,

descriptions, and claims. Moreover, while specific
advantages have been enumerated above, various
embodiments may 1nclude all, some or none of the

enumerated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the invention,

and for further features and advantages, reference is now

made to the followlng description, taken in conjunction

with the accompanying drawings, in which:

FIGUR.

4]

1 1s an 1igsometric exploded view of an adap

el

and removable tooth which may be coupled using a retainer
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P

pin according to a particular embodiment of the present

invention:

FIGURE 2 18 a cross-sectional view of the removable

tooth and adapter assembly of FIGURE 1, 1n a coupled

position;

L4

FIGUR!

3 1s a cross-sectional wview, with portions

broken away, 1llustrating the removable tooth, adapter

assembly, and retainer pin in their coupled position;

FIGURE 4 is an isometric view of an extraction tool
in accordance with a particular embodiment of the present

invention;

I

FIGURE 5 1is a side view of the extraction tool of

FIGURE 4;

]

FIGURE 6 18 an end view of the extraction tool of

FIGURE 4;

FIGURE 7 1s an end view of a wvalve, in accordance

pr—

with a particular embodiment of the present invention;

and

FIGURE 8 1s a side view of a ripper shank coupled

with a removable tooth, and shroud, in accordance with a

particular embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIGURES 1-3 1llustrate an adapter 30 that may be

removably coupled with a tooth horn 32 of a bucket,

shovel or other part of an excavating machine or

excavation equipment component. Accordingly, adapter 30

includes a first end 34 configured to receive tooth horn

32 at least partially therein. A second end 36 of

adapter 30 is configured to receive a removable ':ooth 33

thereon. A retainer pin 38 secures removable tooth 33 in

place upon adapter 30. In the installed position, a pair

of detents 39, 40 extend from retainer pin 38 and
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cooperate with adapter 30 to prevent lateral movement o:

retainer pin 38 along an imaginary longitudinal central

F
-t

axis of retainer pin 38, and to prevent decoupling otf

removable tooth 33 and adapter 30. Detents 39 and 40 may

be retracted from engagement with adapter 30 to allow the

removal of retainer pin 38 from adapter 30. After

retainer pin 38 1is removed from adapter 30, removable

tooth 33 and adapter 30 may be decoupled. Detents 39 and

40 may be extended and/or retracted to/from engagement

with adapter 30 by hand, and/or using simple hand tools.

Retainer pin 38 and detents 39 and 40 cooperate to

provide for the simplified installation and/or removal of

removable tooth 33 from adapter 30. Such removable teeth

may be installed, removed or replaced by an operator 1in

phitr
p—

the field, quickly and easily. The configuration o:

adapter assembly 30, retainer pin 38 and detents 39 and

40 prevent shifting of retainer pin 38, and removable

tooth 33, with respect to adapter 30, during use.

Removable tooth 33 1s subject to significant wear

and tear during excavation and/or mining operations.

¢

Extreme shock loading i1s experienced as removable tooth

33 impacts adjacent earth, rocks, and other abrasive

material. Therefore, it 18 desirable to make removable

tooth 33 readily replaceable with a new or reconditioned

tooth of similar or identical configuration. Otherwise,

adapter 30, or buckets, shovels or other excavation

equipment would need to be replaced more frequently,

increasing equipment and labor costs associated

therewith. By providing a removable tooth 33 at a

location upon adapter 30 that would otherwise experience

the most wear, the service 1life of such equipment 1is

prolonged by replacing selected parts associated with the

excavatilion equipment.
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e

In order to prevent excessive wear of adapter 30

and/or tooth horn 32, for example, removable tooth 33 is

coupled with and at least partially conceals and/orx

protects adapter 30 from abrasive materials during

excavation. Removable tooth 33 includes a rigid tapered

body portion 42. Tapered body portion 42 generally

includes four sides 46-49, which cooperate to define a

recess 50 at first end 34. Recess 50 is configured to

receive adapter 30 at least partially therein. Sides 46

and 48 are spaced from one another at a first adapter end

34 . Sides 46 and 48 are tapered, and converge at a
second end 36.
Sides 46 and 48 include respective openings 52 and

53, which are configured to receive retainer pin 38 at

least partially therethrough. Openings 52 and 53 are

generally aligned with one another, such that retainer

pin 38 may extend at least partially through each of

openings 52 and 53, while removable tooth 33 1is in an
installed position. The respective positions of opening
52 and 53 wupon sides 46 and 48, «respectively, are

selected to align with an internal bore 44 that extends

from a first side 54 of adapter 30 to a second side 55 of

adapter 30. In other words, when removable tooth 33 1is
properly positioned upon adapter 30, internal bore 44,

and openings 52 and 53 are aligned such that an imaginary

central longitudinal axis I through internal bore 44

extends through opening 52 and 53. This allows retailner

pin 38 to extend from internal bore 44 at least partially

into each of openings 52 and 53, while retainer pin 38 is

in the installed position.

The configuration of tapered body portion 42 may

vary significantly within the teachings of the present

invention. For example, although sides 46 and 48 are
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each tapered and sides 47 and 49 are dJgenerally parallel

with one another, other embodiments may include only one

tapered side. Alternatively, more than two of sides 46-

49 may be tapered, within the teachings of the present

invention. Furthermore, tapered body portion 42 may

include more than four sides 1n various embodiments. In

general, the configuration of removable tooth 33 and

tapered body portion 42 are selected to receive and

provide protection to second end 36 of adapter 30, and to

provide a material engaging surface 58 to removable tooth

33.

Reta.ine\r pin 38 includes an elongate retainer pin

body 60 which defines a cylindrical bore 62 which extends

through retainer pin body 60. First and second threaded

plugs 64 and 65 are disposed within cylindrical bore 62

at opposite ends of cylindrical bore 62. Plugs 64 and 65

seal cylindrical bore 62 and protect it from ambient

environment, fluids and debris that may be encountered

during use. In the illustrated embodiment, cylindrical

bore 62 extends all the way through retainer pin body 60,

and two plugs are used. However, 1n an alternative
embodiment, cylindrical bore 62 may be permanently sealed

at one end, rather than employing a threadably removable

plug (e.g., plug 64). Furthermore, the plug at the

opposite end (e.g., plug 65), may be omitted entirely,

within the teachings of the present invention.

An elongate, generally c¢ylindrical wvalve 66 1is

disposed within cylindrical bore 62. A spring 68 is also

disposed within cylindrical bore 62, between plug 64 and

valve 66. Spring 68 1s operable to exert a force on

valve 66, to prevent 1inadvertent shifting of wvalve 66

within cylindrical bore 62. Spring 68 1s held in place

due to 1ts contact with plug 64. Since plug 64 1is




10

15

20

25

30

CA 02493376 2005-01-11

WO 2004/007852 PCT/US2003/020073

8

generally fixed in place (although threadably removable)

within cylindrical bore 62, spring 68 1s prevented from

moving beyond plug 64. In alternative embodiments,
another type of biasing element (other than a spring) may

be used to exert force upon valve 66. Furthermore, as

discussed above, threaded plug 64 may be omitted.

gt

Instead, a permanent plug may be used in lieu of plug 64.

In still another embodiment, cylindrical bore 62 may not
extend all the way through retainer pin body 60, and the
end of cylindrical bore 62 that 1is sealed by plug 64 may

be permanently sealed by a portion that i1s integral to

retailner pin body 60.

Valve 66 has a generally uniform  thickness

(diameter) over its entire length, except for a reduced

diameter neck 70 disposed between opposing ends of wvalve

66 . The diameter of wvalve 66 1s configured such that

detents 39 and 40 are maintained in an extended position,

when detents 39 and 40 contact wvalve 66 at a location

other than reduced diameter neck 70. Reduced diameter

neck 70 1s sized such that detents 39 and 40 may be at

least partially received within the slot formed by

reduced diameter neck 70, so that retainer pin 38 may be

removed from adapter 30, 1n order to decouple adapter 30

and removable tooth 33.

In the i1llustrated embodiment, reduced diameter neck

70 comprises a cilrcumferential groove extending along the

perimeter of wvalve 66. However, other configurations are

pogssible for reduced diameter neck 70. For example,

reduced diameter neck 70 may 1include a partial

clircumferential groove which does not extend around the

entire perimeter of wvalve 66. Alternatively, reduced

diameter neck 70 may comprise one or more cavities

'

extending at least partially into the surface of wvalve
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66. Any recessed portion(s) of any size oxr configuration
suitable to zreceive a detent, and prevent lateral

movement of retainer pin 38, 1is suitable for use within

p—

the teachings of the present invention.

Detents 39 and 40 extend from cylindrical bore 62,

through cavities 72 and 73, which are formed within

retainer pin 38 and extend from internal bore 44.

Detents 39 and 40 contact adapter 30 adjacent cavities 72
and 73, respectively, at notched openings 78 and 79
formed 1n adapter 30. In the i1illustrated embodiment,

notched openings 78 and 79 are part of a c¢ylindrical

groove 81 formed on an 1interior surface of adapter 30

adjacent internal bore 44. Each detent also contacts

valve 66, which maintains each detent 39 and 40 in place

at least partially within notched openings 78 and 79,

respectively. In this manner, retainer pin 38 1is

prevented from ghifting relative to adapter 30.

Furthermore, cooperation between retainer pin 38 and

removable tooth 33, adjacent openings 52 and 53, prevent

decoupling of removable tooth 33 and adapter 30.

Retainer pin 38 also includes a pair of

circumferential grooves which are configured to receive

gaskets 74 and 75. Gaskets 74 and 75 prevent dirt and/or

debris from collecting adjacent detents 39 and 40, and

cavities 72 and 73.

In the illustrated embodiment, cyvlindrical bore 62
includes threaded portions 76 and 77, at opposing ends of

adapter 30. Threaded portion 77 is provided such that

plug 64 may be removably coupled with retainer pin 38,

and/or removed. When plug 64 is secured in place (as in

FIGUR.

L~

3), 1t provides support to spring 68. Spring 68

urges valve 66 toward plug 65, and prevents reduced

diameter neck 70 from approaching detents 39 and 40.
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Therefore, since detents 39 and 40 contact wvalve 66 at

the larger diameter portion (relative to reduced diameter

neck 70) detents 39 and 40 are maintained in place within

cavities 72 and 73.

In accordance with a particular embodiment of the
present invention, plug 64 may be removed by rotating

plug 64 with respect to adapter 30. In most

circumstances, plug 64 is not used in decoupling retainer

pin and removable tooth 33 from adapter 30. Instead,
plug 64 may be used as an alternate method to remove
valve 66, 1f plug 65 becomeg jammed within adapter 30.

In this embodiment, plug 65 may be outfitted with a screw

head adjacent spring 68. In the 1llustrated embodiment,
plug 64 provides access to c¢ylindrical bore 62 to
accomplish maintenance and/or replacement of spring 68,

pe

valve 66 and/or the interior of retainer pin 38.

In order to decouple removable tooth 33 and adapter

30, plug 65 18 rotated and threadably removed from

cylindrical bore 62. A removal tool, such as the tool 80

1llustrated in FIGURES 4 and 5, 1is threadably coupled

with retainer pin 38. As tool 80 is rotated with respect

to retainer pin 38, valve 66 is forced toward spring 68,

and spring 68 is compressed to allow such movement.

FIGURES 4-6 illustrate extraction/removal tool 80

which may be used to install and/or disengage retainer

pin 38 from removable tooth 33 and adapter 30.

Extraction tool 80 includes a weighted member 88, which

1s operable to slide on an elongate body 82 of extraction

tool 80. Extractlion tool 80 has an enlarged end 92 and

an opposite end 90 which may be threaded. Extraction

tool 80 also includes locking members 84 which extend

radially outward from elongate body 82. Weighted member

88 has a range of motion from enlarged end 92 to locking
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members 84. Welghted member 88 includes a locking recess

86, which 1s configured to receive locking members 84.

In accordance with a particular embodiment of the
present 1nvention, extraction tool 80 may be used to

remove retainer pin 38 from removable tooth 33 and

adapter 30. In order to do so, threaded end 90 of

extraction tool 80 i1is inserted at 1least partially into

threaded portion 76, and elongate body 82 is rotated.
This causes threaded end 920 to engage threaded portion 76

of retainer pin 38 and couples extraction tool 80 with
retainer pin 38. :

Weighted member 88 may be used to tighten threaded
end 90 within threaded portion 76. Welighted member 88

includes a gripping surface 87 suitable for an operator

to grasp in order to maneuver weighted member 88 along

elongate body 82. Weighted member 88 may be slid along

elongate body 82 toward threaded end 90, until locking

gr—

members 84 engage locking recess 86 of weighted member

88. Accordingly, rotation of weighted member 88 about a

central axis of elongate body 82 translates to rotation

of threaded end 90 with respect to threaded portion 76.

As welghted member 88 1s rotated, threaded end 90

approaches valve 66, and eventually engages valve 66.

Threaded end 90 and wvalve 66 are ©provided © with

corresponding surfaces, such that threaded end 90 can

engage valve 66 and rotate valve 66 as weighted member 88

18 rotated. For example, valve 66 may be provided with a

slot 95 (see FIGURE 7) appropriate to receive a standard

screwdriver-type head, and threaded end 90 may be
provided with such a screwdriver-type head.

As valve 66 moves toward plug 64, reduced diameter

neck 70 aligns with detents 39 and 40 to allow detents 39

and 40 to retract with respect to retainer pin 38. With
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detents 39 and 40 free to glide within cavities 72 and

73, retailner pin 38 may be removed from adapter 30.

Next, weighted member 88 may be used to :Eoréibly

disengage retainer pin 38 from adapter 30 and removable

tooth 33. Weighted member 88 is then slid rapidly

towards enlarged end 92. The operator grips surface 87

and forces weighted member 88 to collide with fixed,

enlarged end 92. The force from this collision

translates through elongate body 82 and pulls retainer

pin 38 toward enlarged end 92. This sliding of weighted

member 88 1is repeated until retainer pin 38 disengages

from removable tooth 33 and adapter 30. The operator can

apply additional force to weighted member 88, as

necessary to disengage retainer pin 38 from adapter 30.

After removing retainer pin 38 from adapter 30, retainer

pin 38 may be rotated and disengaged from extraction tool
80.

Each of plugs 64 and 65, and wvalve 66 include

threaded portions configured to cooperate with threaded

portions 76 and/or 77 in order to install ore remove such

et
p—

plugs 64 and 65, and valve 66 include a screw-type head

similar to screw head 94 shown in FIGURE 7.

Screw head 94 also includes at least one groove 95,

which i1s configured to cooperate with a tool to extend or

retract the corresponding component to/from the installed

position within cylindrical bore 62. Groove 95 may be

configured to cooperate with simple hand toolg, such as a
screwdriver or power drill head. Accordingly, groove 95

may 1include a standard or Phillips head-type screw

receptacle. In other embodiments, groove 95 may comprise

a protrusion configured to cooperate with tools other

than those described above. For example, screw head 94
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Fh

may include a fastener head configuration in order to

cooperate with wvarious hand or power (impact) wrenches.

r— &

The specific configuration of screw head 94 may vary

significantly within the teachings of the present

invention. The configuration is generally selected to

- cooperate with one or more hand or power tools to allow

for the installation or removal of secondary retaliner pin

38 from cylindrical bore 62.

In order to install removable tooth 33 upon adapter

30, recess 50 of removable tooth 33 1s aligned with
second end 36 of adapter 30, and removable tooth 33 1is
placed over second end 36. Openings 52 and 53 of sides
46 and 48, respectively, are each aligned with internal
bore 44. Retainer pin 38 1s inserted through opening 52,

internal bore 44, and at least partially into opening 53.

In its installed position, retainer pin 38 extends from

internal bore 44 at least partially into each of openings

52 and 53.

When retainer pin 38 is inserted through internal

bore 44, plugs 64 and 65, spring 68, and valve 66 are

already i1in place within cylindrical bore 62. Valve 66 is

already positioned such that detents 39 and 40 are

aligned with reduced diameter neck 70, and generally

retracted with respect to the outer surface of wvalve 66.

Tool 80 1s used to retract wvalve 66 away from plug 64

until detents 39 and 40 are forced to an extended

position and contact wvalve 66 at a surface away from
reduced diameter neck, which maintains detents 39 and 40

at least partially within notched openings 78 and 79.

Finally, plug 65 may be installed to protect components

disposed within cylindrical bore 62 from dirt, debris

and/or fluids encountered during use.
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The teachings of the present invention may be used

for coupling wvarious excavation, earth moving, and/or

mining eqguilipment components. In general, any removable

and/or replaceable component will benefit from the

fastening and component cooperation technigues disclosed

herein. More specifically, zremovable adapters may be

coupled with tooth horns of buckets, shovels, or
practically any heavy equilipment components 1in accordance

with the present invention. Similarly, ripper shanks may

be coupled with wvarious removable components provided to

protect the ripper shank and/or prolong the life of the

ripper shank. Another example of excavation eqguipment

incorporating aspects of the present invention 1is

described with regard to FIGURE 8.
FIGURE 8 illustrates a shroud 100 coupled with a

shank 110 of an excavating machine part. Shank 110 may

be referred to as a "ripper shank." For the purposes of

this specification, a shank is a type of adapter which

may be coupled with wvarious excavation eguipment
components, and may receive one or more removable teeth.

Shroud 100 provides protection to shank 110 when the

excavating machine is in use. The excavating machine may
be a dragline used 1in mining operations or any other

machine used for excavating purposes. Shroud 100 1is

coupled with shank 110 using retainer pins 138, which are

1.,

similar in configuration to retainer pin 38 of FIGURE 1.

Accordingly, fastening components similar to the retainer

pin and related components assemblies described herein

may be used to couple shroud 100 with shank 110.

Similarly, such retainer pins may be used to couple shank
110 with the excavation equipment component.
Retainer pins 138 may be inserted through openings

152, into an intexrnal bore through shank 110, and extend
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at least partially into openings 152 formed in shroud

100. A plug, detent, spring and plug system like those

described above, may be used to secure retalner pin 138

within shroud 100, to prevent lateral movement of
retainer pins 138. Removable tooth 102 1s coupled with
shank 110 using retalner pin 138. For purposes of this

specification, shroud 100 may be considered a removable

tooth, which protects one end of shank 110. As discussed

above, the teachings of the present invention may be used

to removably couple practically any components.

Removable tooth 33, adapter 30, shank 110, shroud 100 and

tooth 102 are described and shown herein, for
1llustrative purposes.

Shroud 100 and tooth 102 are used to protect shank
110 from the abrasive environment encountered during

excavation. Accordingly, shroud 100 1is placed at a

location upon shank 110 where significant wear and tear

is anticipated. By providing a removable shroud 100 and

removable tooth 102, wear and degradation of shank 110 is
reduced, thereby increasing its overall service life.
Although embodiments of the invention and their

advantages are described 1n detail, a person skilled in

the art could make wvarious alterations, additions, and

omissions without departing from the spirit and scope of

the present invention as defined by the appended claims.
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CLAIMS:

1. A system for coupling excavation equipment

components, comprising:

an elongate, retainer pin body defining a
cylindrical bore extending at least partially through the
retainer pin body;

an elongate, generally cylindrical valve configured
to be received at least partially within the cylindrical
bore;

at least one detent extending at least partially
through a slot in the retainer pin body, the slot being
generally perpendicular to the cylindrical bore and extending
from the cylindrical bore to an outer surface of the retainer
pin body;

the valve having a first position in which the
valve contacts the at least one detent and the at least one
detent extends beyond the outer surface of the retainer pin
body, and a second position in which the at least one detent
is retracted with respect to the first position; and

a biasing element disposed within the cylindrical
bore, the biasing element exerting a force on the first end

of the wvalve.

2. The system of Claim 1, wherein the valve i1includes a
first portion having a first diameter, and a slotted portion
configured to receive the at least one detent at least

partially therein, and wherein the at least one detent
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contacts the valve at the first portion when the valve is in
the first position and the at least one detent is at least
partially received within the slotted portion when the valve

1s in the second position.

3. The system of Claim 2, wherein the slotted portion
comprises a neck extending along the perimeter of the valve,
the neck having a second diameter which is reduced with

respect to the first diameter.

4 . The system of Claim 1, wherein the biasing element

contacts the first end of the valve.

5. The system of Claim 1, further comprising, a first
plug disposed within the cylindrical bore at a first end ot
the retainer pin body, wherein the biasing element is

disposed between the first end of the valve and the first

plug.

6. The system of Claim 5, wherein the first plug 1is
threaded along a surface adjacent the retainer pin body such
that the plug may be removably coupled with the retainer pin
body.

7. The system of Claim 2z wherein the at least one
detent comprises a first detent, the slotted portion
comprises a first slotted portion, and the slot comprises a

first slot, and further comprising:
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a second detent, extending at least partially through a
gecond slot in the retainer pin body, the second slot being
generally perpendicular to the cylindrical bore and extending
from the cylindrical bore to the outer surface of the
retainer pin body at a location opposite the first slot;

the valve having at least a second slotted portion
configured to receive the second detent at least partially
therein, and wherein the second detent contacts the valve at
the first portion when the valve is in the first position and
the detent is at least partially received within the second

slotted portion when the valve is in the second position.

8 . The system of Claim 7, wherein the first and second
slotted portions define at least a portion of a reduced

diameter neck extending along the perimeter of the valve.

9. The system of Claim 5, wherein a second end of the
valve includes a first threaded portion corresponding to a
second threaded portion proximate a second end of the
retainer pin body, such that the valve may be moved with
respect to the retainer pin body from the first position to
the second position by rotating the valve in a first

direction.

10. The system of Claim 9, further comprising a second
plug disposed within the cylindrical bore proximate the
second end of the retainer pin body, the second plug
including a third threaded portion corresponding to the
second threaded portion at the second end of the retainer pin
body such that the second plug may be removably coupled with

the retainer pin body.
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11. The system of Claim 1, further comprising:

an adapter having first and second tapered surfaces, and
first and second sides, the first and second tapered surfaces
converging toward a first end of the adapter;

the adapter defining an internal bore which extends from
the first side of the adapter and at least partially through
the adapter;

the internal bore being configured to receive the
retainer pin body at least partially therein;

the at least one detent being operable to couple the
adapter and the retainer pin body and prevent movement of the
retainer pin body with respect to the adapter when the wvalve

1s 1in the first position.

12. The system of Claim 11, wherein first and second
ends of the retainer pin body extend beyond the first and
second sides of the adapter, and further comprising:

a tooth point being coupled with the adapter proximate
the first end of the adapter, the tooth point having a
contact edge opposite the first end of the adapter;

first and second sides of the tooth point being
adjacent the first and second sides of the adapter,
respectively, defining first and second cavities,
regspectively, the first and second cavities each being
configured to receive the retainer pin; and

wherein the retainer pin forms the coupling between the

tooth point and the adapter.
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