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ABSTRACT

A pin is used in a working surface of an element of heavy machinery.
The heavy machinery element includes a first side, a second side,
a bore formed through the working surface from the first side to
the second side, and a helical groove extending from the first
side to the second side and terminating with a lateral cavity
extending into the working surface from the groove. The pin has
a shank, a head on the shank, a blade projecting laterally from
the head, and a pawl carried in the blade. The pawl allows rotation
of the pin in the bore in a first direction and prevents rotation

of the pin in the bore in an opposite second direction.
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HEAVY MACHINERY PIN WITH PAWL

FIELD OF THE INVENTION

[0001] The present invention relates generally to heavy
machinery equipment, and more particularly to fasteners for

coupling heavy machinery parts.

BACKGROUND OF THE INVENTION

[0002] Heavy machinery equipment 1is used in mining,
excavation, demolition, construction, and similar activities. The
parts of heavy machines which are used for digging are exposed to
a great amount of wear in operation. For instance, a ground
engaging tool has teeth which continually dig, rip, cut, or lift
dirt, rock, concrete, metal, or other rugged materials, all of

which constantly wear against and abrade the surface of the teeth.

[0003] Heavy machinery parts are expensive and time-
consuming to repair or replace, so many pieces of equipment are
applied with wear plates or wear structures which can be replaced
more quickly. For instance, on a ripper, the tooth may be a
durable cover fitted onto the end of the ripper shank, so that
when the tooth wears out, the tooth is removed and replaced without
the need to repair the entire ripper shank. By removing and
replacing only those parts which directly engage with the ground,

considerable time and expense can be saved.

[0004] However, there are many safety issues with current
designs of replacement parts. For example, current designs require
that a sledgehammer be used to install and remove pins which secure

the replacement parts on the ripper shank. The pins are hammered

1
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into the parts, and often a tool is placed against the pin and
hammered with the sledgehammer. This can lead to serious injury
if the tool moves, is broken, or the sledgehammer misses its mark.
For example, if hammer i1s swung and misses the pin, oftentimes
metal chips are broken off and sent careening; those chips
seriously hurt people when they hit them. The safety organizations
which regulate workplace safety, such as MSHA and OSHA, disapprove
of pins and replacement parts which reguire sledgehammers for
installation. Further, a sledgehammer is also frequently used to
remove the pin, by hammering the pin out of the replacement part

and the ripper shank. Again, this often leads to serious injury.

[0005] Many manufacturers of such replacement parts also
incorporate unique or proprietary features in the parts that make
removal and replacement difficult and expensive. Some
manufacturers build replacement parts with special slots that will
only accommodate their own tools. Others build parts that will
only accept their own replacement parts. For instance, on a ripper
shank, the end of the ripper shank may be specially formed to only
accept a tooth from the same manufacturer that made the ripper
shank. Similarly, the tooth may have a slot or other engagement
feature that requires that a proprietary pin be used to couple the
tooth to the end of the ripper shank, because a slot formed between
the ripper shank and the tooth will only accept those pins. Still
further, some manufacturers may create coupling pins that require

uniquely-shaped keys or tools to install or remove the pins.

[0006] Ripper shanks are generally made from monolithic,
or one-piece, steel plates which are available in a variety of
sizes and shapes up to about 170 inches (about 432 centimeters).
Because of the risk of injury involved in removal of a replacement

part from a ripper shank with a sledgehammer, many organizations

2
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will use a cutting torch to remove the replacement part. If a
torch is used, an adapter must later be welded on to the ripper
shank for future use with other replacement parts. This torch
cutting and welding not only takes quite a lot of time and money,
but creates a weak spot on the ripper shank which is predisposed
to failure during use. Ripper shanks do not alone present this
problem; many other heavy machinery parts are susceptible to these

issues.

[0007] Further, not only do proprietary replacement parts
prove to be expensive and difficult to replace because of the
manufacturer's design choices, but replacement can be hampered
when the part becomes worn or damaged severely. For example, if
dirt builds up in the space between the tooth and end of a ripper
shank, the tooth can bind to the ripper shank and be very difficult
to remove, requiring crowbars and sledgehammers to remove. If
dirt clogs the socket or keyway which receives the key or tool,
removal can also be difficult. An improved fastening device for

coupling heavy equipment parts is needed.

SUMMARY OF THE INVENTION

[0008] A pin is used in a working surface of an element of
heavy machinery. The heavy machinery element includes a first
side, a second side, a bore formed through the working surface
from the first side to the second side, and a helical groove
extending from the first side to the second side and terminating
with a lateral cavity extending into the working surface from the
groove. The pin has a shank, a head on the shank, a Dblade
projecting laterally from the head, and a pawl carried in the

blade. The pawl allows rotation of the pin in the bore in a first

3
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direction and prevents rotation of the pin in the bore in an
opposite second direction. In embodiments, two pins are used to
secure the working surface; one pin is applied from each side of
the heavy machinery to secure the working surface without the use

of or need for a hammer.

[0009] The above provides the reader with a very brief
summary of the detailed description presented below, and is not
intended to limit or define in any way the scope of the invention
or key aspects thereof. Rather, this brief summary merely
introduces the reader to some aspects of the invention in

preparation for the detailed description that follows.
BRIEEF DESCRIPTION OF THE DRAWINGS

[0010] Referring to the drawings:

FIG. 1 is a top perspective view of a heavy machinery pin
with a pawl, disposed above a working surface formed with a bore
to accept the pin;

FIGS. 2 and 3 are side elevation views of the pin of FIG. 1
with the pawl in normal and compressed conditions, respectively;
and

FIGS. 4, 5, and 6 are section views taken along the line 4-4

in FIG. 1, illustrating steps of the pin of FIG. 1 being applied
through the bore in the working surface of FIG. 1.
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DETATILED DESCRIPTION

[0011] Reference now is made to the drawings, in which the
same reference characters are used throughout the different
figures to designate the same elements. FIG. 1 is a top
perspective view of an assembly 9 comprising a heavy machinery pin
10 disposed above a bore 11 in a working surface 12 of a working
member or workpiece 15 of heavy machinery eqguipment 17. The
workpiece 15 may be referred to as a heavy machinery element. The
working surface 12 is disposed over a mating element 13. The
working surface 12 may be, for example, the side of a ripper tooth.
In such an embodiment, the ripper tooth is fit onto a mating
element 13 of a ripper shank, and so the pin 10 secures the ripper
tooth on the ripper shank. The drawings herein depict one working
surface 12, and thus one side of a workpiece like a ripper tooth.
However, the pin 10 is preferably used in a two-pin assembly; one
pin 10 is applied on one side of the workpiece, and another pin 10
is applied on the other side of the workpiece. With two pins 10
applied on either side of the workpiece, the workpiece is securely
held on the mating element 13 without the use of or need for a

hammer.

[0012] The pin 10 has a top 20, a bottom 21, and a length
between the top 20 and bottom 21 extending along a longitudinal
axis A. Proximate the top 20, the pin 10 has a head 22. A shank
23 extends downward from the head 22 to the bottom 21. A blade 24
projects laterally from the head 22, and a pad 25 is carried in
the blade 24. FIG. 1 illustrates the pad 25 both applied and
removed from the blade 24, and two other embodiments of pads 26
and 27 are shown as well. The pads 25, 26, and 27 are each
compressible to control application and removal of the pin 10 to

and from the bore 11.
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[0013] Referring now to FIGS. 1-3, the head 22 has a top
30, an opposed bottom 31, and a body therebetween. The body has
a generally cylindrical outer surface 32 extending between the top
30 and the bottom 31. The top 30 and bottom 31 are both flat and
oriented normally with respect to the axis A, and the outer surface
32 is coaxial to the axis A and thus normal to the top 30 and
bottom 31. The outer surface 32 defines an outer diameter 34 of
the head 22. This outer diameter 34 is constant between the top

30 and bottom 31.

[0014] A square socket 33 is formed into the body of the
head 22 from the top 30. The socket 33 accepts a square—headed
wrench so that the pin 10 can be rotated in a first direction to
engage and apply the pin 10 in the bore 11 or in an opposite second
direction to disengage and remove the pin 10 from the bore 11.
The square socket 33 is less prone to accumulation and compacting

of dirt, dust, and other debris.

[0015] The head 22 is solid, constructed of a material or
combination of materials having characteristics of ruggedness,
durability, rigidity, and hardness, such as iron or steel, and is
preferably integrally and monolithically formed or cast to the
shank 23,

[0016] The shank 23 extends from the bottom 31 of the head
22. The shank 23 has a top 40, an opposed bottom 41, and a body
therebetween. The bottom 41 is flat, and the top 40 and bottom 41
are both oriented normally with respect to the axis A. The shank
23 is solid and, since it is formed integrally and monolithically
to the head 22, 1is constructed from the same material or

combination of materials.
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[0017] The body of the shank 23 has a slightly tapered or
conical outer surface 42. At the top 40 of the shank 23, the body
has an outer diameter 43 which is larger than an outer diameter 44
at the bottom 41. The outer surface 42 tapers continuously and
constantly from the top 40 to the bottom 41. The taper improves

the ease with which the pin 10 is applied and removed from the

bore 11. In some embodiments, the shank 23 is straight and not
tapered.
[0018] Referring now primarily to FIGS. 2 and 3, the blade

24 projects laterally from the outer surface 32. The blade 24 is
formed integrally and monolithically to the head 22. The blade 24
has a top 50, an opposed bottom 51, a front end 52, and an opposed
rear end 53. The blade 24 extends from a proximal end 54 formed
on the outer surface 32 to a distal end 55 opposite the proximal

end 54.

[0019] Still referring to FIGS. 2 and 3, but also to the
section view of FIG. 5, the blade 24 is pitched between the front
and rear ends 52 and 53. The front and rear ends 52 and 53 are
both blunt and oriented parallel to the axis A. The top 50 and
bottom 51, however, drop; they are each oriented obliquely with
respect to the axis A and have a slight concave curve. From the
rear end 53, each of the top 50 and bottom 51 declines in a concave
fashion to the front end 52. As such, in cross-section, the blade
24 generally has a rhomboid shape. Though the top 50 and bottom
51 each decline from the rear end 53 to the front end 52, they are
spaced apart by a constant distance. In other words, the blade 24
has a constant vertical thickness between the top 50 and bottom

51.

[0020] Referring now to FIGS. 2-4, a hold 60 is formed
within the blade 24 for carrying the pad 25. The hold 60 extends
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into the blade 24 from a lateral opening 61 in the distal end 55.
The opening 61 generally has a rhomboid shape, and the hold 60
recedes laterally from the opening 61 in a direction normal to the
axis A. The hold 60 extends within the blade 24 to an endwall 62
near to the proximal end 54 such that the hold 60 occupies nearly
the entirety of the blade 24. The endwall 62 is flat and normal
to interior sides of the hold 60, which all extend parallel to
each other from the endwall 62 to the opening 61.

[0021] The pad 25 1s carried 1in the hold 60 for
compression. The pad 25 is constructed from a material or
combination of materials having characteristics of
compressibility, resiliency, and shape memory. The shape and

compressibility of the pad 25 allow it to function as a pawl,
moving between a normal condition (shown in FIG. 2) and a
compressed condition (shown in FIG. 3) to prevent and allow

movement of the pin 10 through the bore 11.

[0022] The pad 25 shown throughout the drawings has a top
70, an opposed bottom 71, an inner end 72, a curved outer surface
73, and a rear end 74. When applied to the hold 60, the inner end
72 of the pad 25 is directed toward the endwall 62 and the top 70
is directed toward the top 50 of the blade 24. The outer surface
73 is rounded and so tapers away from the front of the inner end
of the pad 25. As such, when the pad 25 is applied in the hold
60, there is a slight gap between the outer surface 73 and the
hold 60. The rest of the pad 25, however, is snugly received; the
top 70, the bottom 71, and the rear end 74 are snugly received in

contact against the sides of the hold 60.

[0023] The pads 26 and 27 are similar to the pad 25. The
pad 26 may also be carried in the hold 60 for compression, and is

also constructed from a material or combination of materials having
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characteristics of compressibility, resiliency, and shape memory.
The shape and compressibility of the pad 26 also allow it to
function as a pawl, moving between a normal condition and a
compressed condition to prevent and allow movement of the pin 10
through the bore 11. The pad 27 has a top 80, an opposed bottom
81, an inner end 82, an outer end 83, a front end 84, a rear end
85, and a diagonal face 86. When applied to the hold 60, the inner
end 82 of the pad 26 is directed toward the endwall 62, and the
top 80 is directed toward the top 50 of the blade 24. The pad 26
is snugly received in the hold 60; the top 80, the bottom 81, and
the front and rear ends 84 and 85 are snugly received in contact
against the sides of the hold 60. In the normal condition of the
pad 26, the diagonal face 86 is disposed beyond the hold 60. When
the pad 26 is compressed, the diagonal face 86 is within the hold
60.

[0024] The pad 27 may also be carried in the hold 60 for
compression, and is also constructed from a material or combination
of materials having characteristics of compressibility,
resiliency, and shape memory. The shape and compressibility of
the pad 27 allow it to function as a pawl, moving between a normal
condition and a compressed condition to prevent and allow movement
of the pin 10 through the bore 11. The pad 27 has a top, an
opposed bottom, an inner end, a front end, a rear end, a diagonal
front face 90, and a diagonal rear face 91. When applied to the
hold 60, the inner end of the pad 27 is directed toward the endwall
62, and the top 1is directed toward the top 50 of the blade 24.
The pad 27 is snugly received in the hold 60; the top, bottom, and
front and rear ends are snugly received in contact against the
sides of the hold 60. In the normal condition of the pad 27, the

diagonal front and rear faces 90 and 91 are disposed beyond the
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hold 60. When the pad 27 is compressed, the diagonal front and
rear faces 90 and 91 are within the hold 60.

[0025] In operation, the pin 10 is useful for securing the
working surface 12 to the mating element 13, such as a ripper
shank. Initially, the working surface 12 is applied over the
mating element 13, such that the bore 11 registers with a bore 14
in the mating element 13. The pin 10 is then picked up, such as
by hand, the bottom 21 is directed toward the bore 11 with the top
20 directed away, and the axis A is aligned coaxially to the bore
11. The worker applies the shank 23 into the bore 11. The pin 10
moves through the bore 11 until the head 22 reaches the bore 11.

[0026] The bore 11 is unigquely formed in the working
surface 12 to accept the pin 10. The working surface 12 has a
first or outer side 100 and an opposed second or inner side 101.
The bore 11 extends entirely through the working surface 12 from
the outer side 100 to the inner side 101. A helical groove 102
extends from the outer side 100 toward the inner side 101 but
preferably does not extend entirely through the inner side 101.
The groove 102 extends into the working surface 12 laterally from
the bore 11. It has a sloped upper surface 103 and a sloped lower
surface 104 which are spaced apart from each other an equal
distance from a top 105 of the groove 102 to a bottom 106. Between
the top 105 and bottom 106, projecting into the groove 102 from
the lower surface 104, is a protrusion 107. The protrusion 107
projects approximately halfway from the lower surface 104 to the
upper surface 103 and is angled toward the bottom 106 of the groove
102. At the bottom 106, a lateral cavity 108 is formed into the
working surface 12. The lateral cavity 108 is a cavity extending

laterally away from the bottom 106 of the groove 102, parallel to

10
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the inner side 101 of the working surface 12. The lateral cavity

108 is sized to receive the pad 25.

[00277] Thus, the pin 10 is moved through the bore 11 until
the head 22 reaches the bore 11, at which point the pin 10 is also
rotated in a first direction, indicated in FIG. 4 with the arcuate
arrowed line B. This rotates the pin 10 so that the blade 24
becomes registered with the top 105 of the groove 102. Rotation
in the direction B while advancing the pin 10 downward causes the
blade 24 to enter the groove 102. Before entering, the pad 25 is
in the normal condition (shown in FIG. 2); the pad 25 is carried
in the hold 60 of the blade 24 but a portion of the pad 25 extends
out of the lateral opening 61 of the hold 60 beyond the blade 24,
because the pad 25 is under no stress and is not compressed. Once
the head 22 enters the bore 11, however, and the blade 24 enters
the groove 102, the groove 102 pushes the pad 25 into the hold to
tightly compress the pad 25. FIG. 4 thus show the pad 25 moved
into the compressed condition thereof, where the pad 25 is

withdrawn within the blade 24.

[0028] The worker continues to rotate the pin 10 in the
direction B and advance the pin 10 downward through the bore 11
until the pad 25 reaches the protrusion 107, as shown in FIG. 5.
The protrusion 107 further compresses the pad 25 fully within the
held 60. At the protrusion 107, the pad 25 acts as a pawl; it
allows rotation of the pin 10 in the bore 11 in the direction B
but prevents rotation of the pin 10 in the bore 11 opposite to the

direction B.

[0029] Continued rotation and advancement of the pin 10
moves the pad 25 beyond the protrusion 107 until the head 22
reaches the bottom 106 of the groove 102, as shown in FIG. 6.

There, the pad 25 moves out of the compressed condition into the

11
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normal condition thereof; the pad 25 returns to the normal

condition by expanding into the lateral cavity 108.

[0030] The pad 25 thus creates an interference fit with
the lateral cavity 108 which prevents the pin 10 from being
inadvertently rotated in the second direction opposite direction
B. If the worker desires to remove the pin 10, the worker picks
up a sguare wrench, inserts it into the socket 33, and rotates the
pin 10 with great force opposite to the direction B. This causes
the pad 25 to tear, sever, or otherwise break. The pin 10 can
then be easily rotated and withdrawn from the bore 11. The broken
remnants of the pad 25 are loose in the bore 11, and generally

will drop out on their own.

[0031] A preferred embodiment is fully and clearly
described above so as to enable one having skill in the art to
understand, make, and use the same. Those skilled in the art will
recognize that modifications may be made to the description above
without departing from the spirit of the invention. To the extent
that such modifications do not depart from the spirit of the
invention, they are intended to be included within the scope

thereof.

12
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CLATIMS

1. An assembly comprising:

a shank;

a head on the shank;

a blade projecting laterally from the head;

a hold formed within the blade and having a lateral opening

at a distal end of the blade; and

a pawl carried in the blade, the pawl allowing rotation of
a pin in a first direction and preventing rotation of the pin in
a second direction opposite the first direction, the pawl being
carried in the hold and moving between a compressed condition
and a normal condition, wherein in the compressed condition, the
pawl is withdrawn within the blade, and wherein in the normal
condition, the pawl extends ocut of the lateral opening, beyond
the blade.

2. The assembly of claim 1, wherein the blade is pitched.

3. The assembly of any one of claims 1 to 2, wherein the blade

has a constant vertical thickness.

4, The assembly of claim 3, wherein the blade has blunt front

and rear ends.

5. The assembly of any one of claims 1 to 4, wherein the pawl

is a compressible pad.

13
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6. The assembly of claim 5, wherein the compressible pad has a

rounded outer surface.

7. An assembly comprising:

a working member having a first side, a second side, a bore
formed through the working member from the first side towards
the second side thereof, and a helical groove extending from the
first side to the second side and terminating with a lateral
cavity, the lateral cavity extending into the working member

from the helical groove; and

a pin including a shank, a head on the shank, a blade
projecting laterally from the head, and a pawl carried in the

blade; and

a hold formed within the blade and having a lateral opening
at a distal end of the blade, the pawl being carried in the hold
and moving between a compressed condition and a normal
condition, wherein in the compressed condition, the pawl is
withdrawn within the blade, wherein in the normal condition, the
pawl extends out of the lateral opening, beyond the blade, and
wherein the pawl allows rotation of the pin in the bore in a
first direction and prevents rotation of the pin in the bore in

a second direction opposite the first direction.

8. The assembly of claim 7, wherein the blade is pitched.

9. The assembly of any one of claims 7 to 8, wherein the blade

has a constant vertical thickness.

14
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10. The assembly of any one of claims 7 to 9, wherein the blade

has blunt front and rear ends.

11. The assembly of any one of claims 7 to 10, wherein the pawl

is a compressible pad.

12. The assembly of claim 11, wherein the compressible pad has

a rounded outer surface.

13. An assembly comprising:

a working member having a first side, a second side, a bore
formed through the working member from the first side to the
second side thereof, and a helical groove extending from the
first side to the second side thereof and terminating with a
lateral cavity, the lateral cavity extending into the working

member from the helical groove; and

a pin including a shank, a head on the shank, a blade
projecting laterally from the head, and a compressible pad on
the head which moves between a compressed condition and a normal
condition in response to movement of the pin through the bore of

the working member;
a hold formed within the blade and having a lateral opening
at a distal end of the blade, wherein the compressible pad is

carried in the hold;

in the compressed condition, the compressible pad is

withdrawn within the blade; and

15
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in the normal condition, the compressible pad extends out

of the lateral opening, beyond the blade;

wherein the compressible pad allows rotation of the pin in
the bore in a first direction and prevents rotation of the pin
in the bore in a second direction opposite the first direction.

14. The assembly of claim 13, wherein the blade is pitched.

15. The assembly of any one of claims 13 to 14, wherein the

blade has a constant vertical thickness.

16. The assembly of any one of claims 13 to 15, wherein the

blade has blunt front and rear ends.

17. The assembly of any one of claims 7 to 16, wherein the

working member comprises a working surface.

18. The assembly of any one of claims 7 to 17, wherein the

working member is a heavy machinery element.

19. The assembly of any one of claims 7 to 18, including the

pin.

20. The assembly of any cone of claims 7 to 19, including heavy

machinery equipment comprising the working member, and wherein

the pin is a heavy machinery pin.

16
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