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P_0_ BOX 15035, CRYSTAL CITY STATION excavating support and Wear members 1n the1r telescoped 
ARLINGTON.J VA 22215 (Us) relationship. The connector pin assembly is removably 

received in aligned connector openings in the members. A 
(21) Appl_ No; 12/010,640 body portion of the assembly blocks removal of the Wear 

member from the support member, and a lock member por 
(22) Filed; Jam 28, 2008 tion of the assembly is rotatable relative to the body, toWard 

and aWay from a locking orientation, to releasably lock the 
Related US, Application Data body Within the connector openings. A resilient sleeve having 

_ _ _ _ non-circular interior and exterior surfaces With rounded cor 

(60) PrOVlslOnal apphcanon NO' 60/904369’ ?led on Mar' ners is non-slippably disposed over a rotatable shaft of the 
2’ 2007' lock member in order to slidingly and deforrnably engage a 

_ _ _ _ non-circular shaped interior cavity of the body that rotatably 
Pubhcatlon Classl?catlon receives shaft and sleeve of the lock member. The sleeve 

(51) Int, Cl, yieldingly resists rotational movement of the lock member 
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CONNECTOR PIN ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application Ser. No. 60/904,369, ?led Mar. 2, 
2007. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present invention relates to material displace 
ment apparatus such as excavating equipment and, in illus 
trated embodiments thereof, more particularly relates to a 
connector pin assembly for releasably coupling a replaceable 
excavating tooth point or other Wear member to an associated 
adapter nose structure. 
[0004] 2. Description of the Related Art 
[0005] An excavator is generally the heavy-duty equipment 
that uses digging teeth or cutters on buckets and shovels for 
construction or other applications. Teeth or other such cutting 
engagements are Wear parts to be replaced frequently. A tooth 
is an elongated body terminating in a sharp edge. An adaptor 
connects the other end of the tooth to the bucket. A lock pin 
assembly retains the tooth and adapter in a telescopic rela 
tionship. The lock pin assembly has a pin and cam that can be 
rotated 90 degrees in a lock position or 90 degrees in the 
opposite direction for an unlock position. The rotation torque 
is generally provided by a socket Wench or similar tool. 
Related art connector pin assemblies generally have a plastic 
insert that protrudes through a rectangular hole through the 
shaft of the pin. When turning the shaft by external torque, the 
plastic insert Will be compressed to pass the narroW area 
restricted by square sides of an interior section passageWay of 
the pin assembly body. 
[0006] Without external torque application, the insert 
aligns itself along diagonally opposing corners of the square 
hole cavity so that the tooth canbe locked up by pin at the lock 
position or unlocked by the pin at the unlock position. The 
aforementioned con?guration undergoes substantial Wear 
such that the plastic insert usually fails Within a feW uses 
thereof. 
[0007] Thus, a connector pin assembly solving the afore 
mentioned problems is desired. 

SUMMARY OF THE INVENTION 

[0008] The connector pin assembly releasably retains tele 
scoped excavating support and Wear members in their tele 
scoped relationship. The connector pin assembly is remov 
ably received in aligned connector openings in the members. 
A body portion of the assembly blocks removal of the Wear 
member from the support member, and a lock member por 
tion of the assembly is rotatable relative to the body, toWard 
and aWay from a locking orientation, to releasably lock the 
body Within the connector openings. 
[0009] A resilient sleeve having a non-circular shaped inte 
rior surface, such as a polygon or cam, and a non-circular 
shaped exterior surface, such as a polygon or cam is non 
slippably disposed over a rotatable shaft of the lock member 
in order to slidingly and deformably engage a polygonal, 
cam, or other non-circular shaped interior cavity of the body 
that rotatably receives shaft and sleeve of the lock member. 
The sleeve yieldingly resists rotational movement of the lock 
member aWay from a locking orientation. 
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[0010] These and other features of the present invention 
Will become readily apparent upon further revieW of the fol 
loWing speci?cation and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1A is a perspective, exploded vieW of the con 
nector pin assembly according to the present invention, With 
an adapter and excavation tooth. 
[0012] FIG. 1B is a perspective, partial cutaWay vieW of the 
connector pin assembly according to the present invention, 
shoWn inserted into the adapter and tooth. 
[0013] FIG. 2A is a section vieW of the connector pin body 
of a connector pin assembly according to the present inven 
tion With the pin inserted. 
[0014] FIG. 2B is an exploded, partial cutaWay vieW of the 
connector pin assembly according to the present invention. 
[0015] FIG. 2C is a perspective vieW of the connector pin 
assembly according to the present invention. 
[0016] FIG. 3 is a perspective vieW of the pin member of a 
connector pin assembly according to the present invention. 
[0017] FIG. 4A is an end vieW ofa lst con?guration ofthe 
sleeve of a connector pin assembly according to the present 
invention. 
[0018] FIG. 4B is an end vieW ofa 2nd con?guration ofthe 
sleeve of a connector pin assembly according to the present 
invention. 
[0019] FIG. 4C is an end vieW ofa 3rd con?guration ofthe 
sleeve of a connector pin assembly according to the present 
invention. 
[0020] Similar reference characters denote corresponding 
features consistently throughout the attached draWings. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] As shoWn in FIGS. 1A and 1B, the present invention 
is a connector pin assembly having a body 100 and a pin 300 
designed to releasably retain telescoped excavating support 
and Wear members, such as adapter 106 and tooth 102 in their 
telescoped relationship. The connector pin assembly is 
removably received in aligned connector openings in the 
members. The body portion 100 of the assembly blocks 
removal of the Wear member from the support member, and 
the lock member portion 300 of the assembly is rotatable 
relative to the body, toWard and aWay from a locking orien 
tation, to releasably lock the body 100 Within the connector 
openings of adapter 106 and tooth 102. As shoWn in FIG. 1B, 
retaining lobe 340 is positioned in a locking position under 
ledge 103 of the tooth body 102. A reverse 90-degree rotation 
of the lock member 300 unlocks the connector pin assembly 
so that it can be removed from the aligned connector openings 
in the members, adapter 106 and tooth 102. 
[0022] As shoWn in FIGS. 2A and 4A-4C, a resilient sleeve 
200 comprising a non-circular shaped interior surface 202 
having rounded comers, such as a polygon With rounded 
corners 203 or a cam With rounded lobes 205, and a non 

circular shaped exterior surface having rounded corners, such 
as a polygon or a cam With external rounded corners 204, is 
non-slippably disposed over a rotatable shaft 306 of the lock 
member 300 in order to slidingly and deformably engage a 
polygonal, cam, or other non-circular shaped, preferably 
complementary, interior cavity Wall 2401) of the body 100 that 
rotatably receives shaft 306 and sleeve 200 of the lock mem 
ber 300. The sleeve 200 yieldingly resists rotational move 
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ment of the lock member 300 away from a locking orienta 
tion. Preferably, the resilient sleeve 200 is made of a 
polymeric or rubberized compound. 
[0023] As shown in FIGS. 2A-2C, the connector pin assem 
bly body 100 has a passageway for the lock assembly 300 
comprising cavities 240a, 240b, and 2400. Cavity 240a 
accommodates a shaft portion of the lock assembly 300 that is 
most proximal to the retaining lobe 340. Cavity 24019 is the 
middle cavity, and has a friction torque producing ?t with 
shaft portion 306 circumscribed by resilient member 200. 
Cavity 2400 is most distal from retaining lobe 340 of the 
inserted lock assembly 300 and provides a passageway for the 
end portion 304 of the lock assembly 300. Cavity 240c 
abruptly ends at wall 241 to constrain the lock assembly in a 
position such that end portion 304 is aligned below dowel 
hole 101. Dowel pin 350 ?ts into dowel hole 101 above end 
portion 304 in order to constrain longitudinal motion of the 
lock assembly 300. Additionally, the section of the lock pin 
shaft most proximal to retaining lobe 340 has a groove 302 in 
the shaft to accommodate retention of O-ring seal 360. Shaft 
tip 303 of lock assembly 300 preferably has the same external 
shape as friction torque producing rotatable shaft 306 in order 
to facilitate assembly of the sleeve 200 into position over the 
rotatable shaft 306. As shown in FIG. 3, head portion 308 of 
lock assembly 300 can be shaped to facilitate a torque tool 
such as, e.g., a drill with matching driving bit or a hex head 
socket wrench. As shown in FIG. 3, the head portion 308 has 
a hex head and a slot down the middle to facilitate usage of the 
aforementioned torquing tools. 
[0024] The following equations: 

_ T. (1) 

N_W, 
and 

are used to evaluate cavity and sleeve design, where: 
[0025] N:Normal force on sleeve contact area, 

[0026] RIShaft radius, 
[0027] FIFriction coe?icient, 
[0028] TITorque, 
[0029] QIResultant force on contact area of the sleeve. 
[0030] A static force ?nite element analysis (FEA) analysis 
was performed on the contact locking assembly of the present 
invention. The rounded corners 204 of the sleeve 200 have 
been demonstrated to encounter the highest static forces 
when a torque is applied to the locking member 300. A plu 
rality of rounded corners 204 evenly distribute torque stresses 
throughout the sleeve 200. The torque functionality of sleeve 
200 can be achieved in a variety of polygon/cam con?gura 
tions, such as shown in FIGS. 4A-4C, resulting in the capa 
bility of a manufacturer to custom design the torque turning 
angle according to any desired requirement. 
[0031] Wear grooves 206, i.e., slots, are disposed length 
wise along external surfaces of the sleeve 200 to facilitate 
pushing the lock assembly 300 into the cavity of the body 100 
during the installation process and reduce wear of the sleeve 
200 during operational rotation of the lock pin 300. As shown 
in FIG. 4A, a substantially rectangular version of sleeve 200 
has a plurality of the wear grooves 206 disposed along each of 
its substantially rectangular sides. It should be noted, how 
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ever, that rounded corners 204 are free from wear grooves 
206. Additionally, the inside surface 202 has rounded corners 
203, which are provided to minimiZe wear down and tearing 
of the sleeve 200 from the inside surface 202 during rotational 
operation of circumscribed, preferably complementary 
shaped, shaft 306. 
[0032] As shown in FIG. 4B, a cam shaped version of 
sleeve 200 preferably has a wear groove 206 disposed 
between any two adjacent lobes 204, so that in the exemplary 
case where there are 5 lobes, 5 wear grooves 206 are disposed 
between them. It should be noted, however, that rounded 
corners 204 are free from wear grooves 206. Additionally, the 
inside surface 202 has rounded lobes 205, which are provided 
to minimiZe wear down and tearing of the sleeve 200 from the 
inside surface 202 during rotational operation of circum 
scribed, preferably complementary shaped, shaft 306. 
[0033] As shown in FIG. 4C, a substantially hexagonal 
version of sleeve 200 has a plurality of the wear grooves 206 
disposed between any two adjacent lobes 204, so that in the 
exemplary case where there are 6 lobes, a total of 12 wear 
grooves 206 are disposed between them. It should be noted, 
however, that rounded comers 204 are free from wear grooves 
206. Additionally, the inside surface 202 has rounded corners 
203, which are provided to minimiZe wear down and tearing 
of the sleeve 200 from the inside surface 202 during rotational 
operation of circumscribed shaft 306. 
[0034] Moreover, the connector pin assembly can provide 
an irregular turning pro?le by utiliZing a cam shape having, 
for example, a single lobe rotating in a wall cavity having 
more than one complementary shape, the complementary 
shapes being displaced from each other over a predetermined 
angular interval. 
[0035] It should be understood that the bulging areas 
de?ned by thickness of the sleeve 200 describes an area in 
which torque value can be varied by design. This area is 
de?ned as the Torque Band. In this band, theoretically, the 
torque valued from Zero to in?nity can be determined by 
changing the shaft spin diameter in range of the sleeve thick 
ness. Accordingly, geometry (the number of polygonal sides, 
or the number of cam lobes) of the sleeve 200 determines a 
pro?le of the spin torque that must be applied by a user to turn 
the lock assembly 300. Thus, a spin torque pro?le that is 
moderate and gradually generated while turning the lock 
assembly 300 can be provided so that the normal and contact 
stresses are substantially distributed in an equal manner over 
the plurality of rounded comers 204. 
[0036] It is to be understood that the present invention is not 
limited to the embodiments described above, but encom 
passes any and all embodiments within the scope of the fol 
lowing claims. 

I claim: 
1. A connector pin assembly, comprising: 
a body having a non-circular shaped cavity longitudinally 

extending through an interior portion of the body; 
a lock member having a rotatable shaft, the lock member 

being received in the cavity and circumscribed by non 
circular shaped walls determined by the cavity, the lock 
member being rotatable relative to the body between 
locking and unlocking positions; and 

a resilient sleeve having a non-circular shaped exterior 
surface with rounded corners and a non-circular shaped 
interior surface having rounded comers, the resilient 
sleeve being non-slippably disposed over the rotatable 
shaft of the lock member for rotation therewith relative 
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to the body and being circumscribed by the non-circular 
shaped cavity Walls, the resilient sleeve being operative 
to releasably retain the lock member in either of the 
locking and unlocking positions and being slidingly 
engageable With and deformable by the non-circular 
shaped cavity Walls during rotation of the lock member 
relative to the body in a manner yieldingly resisting 
rotation of the lock member relative to the body from the 
locking to the unlocking position. 

2. The connector pin assembly according to claim 1, 
Wherein the non-circular shaped Walls determined by the 
cavity de?ne a cam shape. 

3. The connector pin assembly according to claim 1, 
Wherein the non-circular shaped Walls determined by the 
cavity de?ne a polygonal shape. 

4. The connector pin assembly according to claim 1, 
Wherein the resilient sleeve has a plurality of Wear grooves 
disposed along its length. 

5. The connector pin assembly according to claim 1, 
Wherein the lock member further comprises a retaining lobe 
disposed at the end of the rotatable shaft, the retaining lobe 
removably engaging a portion of the body to retain the lock 
pin in a ?xed position relative to the body When the retaining 
lobe is engaged With the body and to alloW removal of the lock 
pin from the body When the retaining lobe is disengaged from 
the body. 

6. The connector pin assembly according to claim 1, 
Wherein the body is an excavation tool Wear member adapted 
for releasable engagement With an excavation tool support 
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member, the Wear member and support member being held 
into engagement With each other by rotation of the lock mem 
ber into the locking position, the Wear member and support 
member being releasable from each other by rotation of the 
lock member into the unlocking position. 

7. The connector pin assembly according to claim 6, 
Wherein the excavation tool Wear member is an excavation 
tooth. 

8. The connector pin assembly according to claim 1, 
Wherein the shape of the cavity Walls matches the shape of the 
resilient sleeve, the circumference of the cavity Walls being 
slightly greater than the circumference of the resilient sleeve 
to provide a frictional torque-producing ?t betWeen the cavity 
Walls and the resilient sleeve. 

9. The connector pin assembly according to claim 1, 
Wherein the body has a hole disposed therein adjacent the 
cavity and the shaft of the lock member has a circumferential 
channel de?ned therein, the connector pin assembly further 
comprising a doWel insertable through the hole and into the 
circumferential channel in the lock member shaft, the doWel 
constraining longitudinal movement of the lock member. 

10. The connector pin assembly according to claim 1, 
Wherein the lock member further comprises a head formed to 
facilitate a torque tool. 

11. The connector pin assembly according to claim 1, 
Wherein the lock member has a spin torque pro?le determined 
by the number of sides or lobes disposed on the lock member. 

* * * * * 


