
1                   0138 838                       2 Description This
invention relates generally to an endless    If a weld is so weak that it
breaks. all of its track for crawler-type vehicles and more particu-
retention ability is lost. larly to apparatus for retaining a joint of such
In US-A-1 507 757 a soft metal key is driven track.
through an opening in a rail and shoe of a track A track joint is
customarily held together by an    5    unit and into an angled pin groove
to provide a interference fit between the ends of the track pins  locking
device for securing the pin with the track and their respective link bores
into which the pin  unit. However this also fails to prevent relative ends
are received. While a substantial force,       rocking movement of the
outboard links relatively sometimes exceeding 60 tons (54.4 metric tons),
to the pin. is typically used to press the links onto their  10    In
accordance with one aspect of the present respective pin ends, the links
still have a tendency  invention, a joint of the kind described is charac-
to move outwardly on the pin as a result of forces  terized in that each
annular retainer is a perma- exerted on the track during operation of the
nently deformed, metal formed-in-place retainer vehicle.
positioned in and conforming to the shape of the Until recently, the amount
of end play which   15   respective cavity. developed in operation was
normally within ac-        In accordance with a second aspect of the
ceptable limits. However, with the introduction of  invention a method-of
assembling a track joint for larger crawler vehicles and engines with
greater    an endless track of a crawler vehicle, the method horsepower,
even for smaller vehicles, the          comprising providing a pair of
outboard links amount of end play has increased so as to   20   formed with
bores, a pair of inboard links formed become a concern, especially for
sealed and         with bores, and a pin to be extended through the
lubricated track. In sealed and lubricated track,   bores in the links to
render the inboard links excessive end play can lead to a loss of the
pivotal relatively to the outboard links about the lubricant and the
ingress of abrasive materials     axis of the pin; wherein each outboard
link is which can lead to excessive wear and premature   25   secured on a
respective end portion of the pin by failure of the track.
providing an annular circumferential groove hav- Various methods have been
employed to limit       ing an axially inwardly facing surface and located
the amount of end play in track joints. Retainer   in the pin end portion,
a socket having an out- assemblies, such as those disclosed in our US-A-
wardly facing surface at the outboard end of the 4 182 578 (corresponding
to the pre-characteris-  30   bore in the outboard link, the groove and
socket ing part of claim 1) and US-A-4 288 172 have       forming an
outwardly open annular cavity; and been successfully employed to reduce
such end       inserting an annular retainer in the cavity; is play
movement. Thus US-A-4 182 578 discloses a      characterized in that an
annular metal retainer track joint of a kind (hereinafter referred to as of
preform is aligned with the opening to the annular the kind described) for
an endless track of a   35   cavity and is forced into the annular cavity
where- crawler vehicle, the joint comprising a pair of     by the preform
is permanently deformed and outboard links, a pair of inboard links and a
pin   conforms to the shape of the cavity. extending through bores in the
links, the inboard    The formed-in-place retainer, which may have links
being pivotal relatively to the outboard links  in its deformed state, a
modulus of elasticity about the axis of the pin; each outboard link   40
preferably in excess of 25 million pounds per being secured on a respective
end portion of the    square inch (172000 MPa), is thus tightly in- pin by
means of an annular circumferential          truded into the retainer
cavity between a surface groove in the pin end portion, the groove having
in the link socket and an opposite surface in the an axially inwardly
facing surface, an outwardly    pin groove to provide a rigid lock between
the pin facing socket at the outboard end of the bore in  45   and link,
thereby limiting end play movement. the outboard link and having an axially
outwardly     A joint constructed or assembled in accordance facing
surface, the groove and socket forming an    with the first or second
aspect of the invention outwardly opening annular cavity and an annular
may be repaired by a method comprising pushing retainer located in the
cavity. However, the re-    the pin out of the bore in at least one of the
tainer comprises arcuate keys held in the cavity  50   outboard links and
hence shearing the respective by a keeper ring. In order to accommodate
man-     retainer; removing the sheared retainer pieces ; ufacturing
tolerances, joints utilizing such keep-  replacing the pin end portion into
the bore in the ers must have a certain amount of clearance
outboard link; aligning an annular metal retainer which produces a limited
amount of built-in end     preform with the opening to the respective annu-
play. As a result, these keepers reduce, but do not   55   lar cavity and
forcing the preform into the annular completely eliminate, end play.
cavity so that the preform is permanently de- Another method of limiting
end play is disclosed  formed and conforms to the shape of the cavity to in
our US-A-3 831 257 wherein welding about the     provide a new retainer.
ends of the track pins is employed. In this          The invention also
includes a retainer preform method, retention is quite dependent on the
60   for use in the assembly or repair of a joint which is strength of the
weld. In practice, weld strength is  constructed or assembled according to
the first difficult to control with any degree of consistency.  or second
aspect of the invention, the preform 2    3                   0138838
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comprising a ring of material having a modulus of     The above assemblage
is successively repeated elasticity in the range of 131 000 to 207 000 MPa
with the next adjoining links. pins and bushings and a generally
rectangular cross-sectional con-   to complete the construction of the
endless track. figuration;  a  lead-in  chamfer around  the          While
not intended to be so limited, the embodi- periphery of one end of the
preform. the chamfer    5   ment of the present invention to be hereinafter
being disposed at an angle in the range of          described is
particularly well suited for use in an between 15 and [err] to the axis of
the ring; a       endless track which is sealed and lubricated. A bevelled
face at the one end and extending         track of this configuration
normally has each joint radially inwardly and towards the other end of the
provided with a pair of seals, one of which is ring between the chamfer and
the inner periphery   10   shown at 46, and a lubricant reservoir, such as
a of the ring : and a plurality of substantially radially  sealed bore 50
in the pin 20. As best shown in oriented slots extending axially from the
one end   Fig. 4, each seal 46 is disposed within a counter- a distance of
at least 25 % of the axial length of  bore 52 in each link outboard end
portion 26 and the ring.                                           27.
Lubricant in the reservoir 50 is communicated The invention will now be
described by way of   15   to the pivoting interface between the bushing 22
example with reference to the accompanying          and the mid-portion 34
of the pin 20 by a cross drawings, in which:
hole 54 in the pin 20. as best shown in Fig. 1. A Figur 1 is a fragmentary
plan view of an end-    thrust ring 56 is disposed in each of the counter-
less track with a portion of a joint thereof in     bores 52 so that all of
the joint components can section illustrating an embodiment of the retain-
20   be pushed together into abutment without crush- ing apparatus; .
ing the seals 46. In other words, the outboard link Figure 2 is a frontal
view of a preferred em-     end portions 26 and 27 are in close abutting
bodiment of the preform:                            contact with adjacent
ends of the thrust rings 56. Figure 3 is a side view of the preform  of
The other ends of the thrust rings abut the Fig. 2;
25   adjacent opposite end of the bushing 22. As a Figure 4 is an enlarged
sectional view of one     consequence, there is essentially no end play in
end of the joint illustrated in Fig. 1;            the joint 12 after the
assemblage is completed. Figure 5 is a greatly enlarged fragmentary
The apparatus 10 is principally directed toward sectional view of the
apparatus shown in Fig. 1;    maintaining the above-described abutting re-
Figure 6 is a view similar to Fig. 5, but illus-  30   lationship during
operation of the crawler-type trating a preform as it would appear entering
the   vehicle. The apparatus 10 includes a pair of retainer cavity before
deformation;                 retainer cavities 60 and 62, each cavity being
of a Figure 7 is a force/displacement curve of a       shape and
orientation to receive and deform a preferred embodiment of the
formed-in-place re-     respective one of a pair of formed-in-place retain-
tainer; and,                                  35   ers 64 and 66. Figure 8
is an enlarged sectional view similar     As both cavities 60, 62 are
mirror images of to Fig. 4, but illustrating the fromed-in-place     each
other, only cavity 60 will be hereinafter retainer as it would appear when
being sheared in   described in detail with particular reference to
response to removing the pin.                       Figs. 4 through 6, it
being understood that such Referring more particularly to Fig. 1 of the
40   description applies to cavity 62. drawings, apparatus embodying the
principals of      Cavity 60 is defined by a pin groove 70 and a the
present invention is generally depicted at 10  link socket 72. Groove 70 is
formed in its respec- for rigidly retaining a joint 12 of an endless track
tive pin end portion 40 and extends around at 14 of the type used on a
crawler-type vehicle, not  least a portion of the circumference of such end
shown. The endless track 14 is generally of a   45   portion. While it
should be understood that the conventional design, the major components of
groove 70 need be only partially or in segments which include a plurality
of right-hand links 16,   about the circumference of the pin, it is
preferable 16' and left-hand links 18, 18', pins 20 and hollow  that it be
continuous or annular to avoid the bushings 22. Each right-hand link 16,
16' and left-  waste of time. labor and equipment in machining hand link
18, 18' has an inboard end portion 24,  50   the part. 25, and an opposite
outboard end portion 26, 27.     The groove 70 is disposed a preselected
dis- respectively. The inboard end portions 24, 25      tance from the
adjacent pin end 36. Such distance each have a bore 28 of a size sufficient
to enable  is related to the physical properties of the pin and the inboard
end portions to be press fitted onto   is sufficient to provide the portion
of the pin the ends 30, 32 of the bushing 22. The pins 20   55   between
its end 36 and the groove 70 with have a mid-portion 34, opposite ends 36
and 38     strength greater than that of the retainer 64. and opposite end
portions 40 and 42. The pin        Maintaining this relative strength
relationship mid-portion 34 is of a size to be received within  functions
to prevent damage or breakage of the the hollow bushing 22 and freely pivot
relative to  pin during disassembly of the joint. the bushing.
60     Referring to Fig. 5. the groove 70 preferably The outboard end
portions 26, 27 of the links     has a frustoconical surface 76. a bottom
extremity 16', 18' each have a bore 44. Each bore 44 is of a  78 and a
curvilinear side wall 80. The curvilinear size sufficient to enable the
outboard end links   side wall 80 extends from the cylindrical surface
portions 26, 27 to be press fitted onto the opposite  of the pin end
portion 40 to the bottom extremity end portions 40. 42 of the pin 20.
65   78. The frustoconical surface 76 joins the cur- 3    



5                   0 138 838                      6 vilinear surface 80
adjacent the bottom extremity    As best shown in Figs. 2 and 3, the
preform 90 78 and extends radially outwardly toward its       is preferably
provided with a plurality of radially peripheral edge adjacent the pin end
36. The       oriented slots 96. The slots 96 extend a pre- frustoconical
surface 76 is at an angle within a   selected axial distance into the
preform 90 from range of from between 20 to 30 degrees from its    5   the
beveled end face 94. This arrangement is central axis, and preferably at an
angle of approxi-  advantageous during any required disassembly of mately
25 degrees. The above configuration facili-  the joint 12, as hereinafter
described, and facili- tates the substantially complete filling of the
tates the intrusion of the preform 90 into the groove 70 by the retainer
64.                      groove 70. The socket 72 is formed in the link
outboard   10    In order to provide sufficient strength and end portion
26. The socket 72 is disposed in       rigidity for use in the track joint
12, the preform 90 registry along an imaginary interface 81 with pin  is a
ferrous material having a modulus of elasticity groove 70 when link
outboard end portion 26 is in  in the range of 19 to 30 million psi (131
000 to its installed position on the pin end portion 40.  207 000 MPa). A
preform 90 constructed from a The socket 72 can be of other configurations
15   wrought steel with a hardness in a range of from depending on various
criteria, such as material    Rockwell B60 to C35 has been found to be
hardness and configuration of the retainer pre-    preferred. It should be
understood, however, that form. Preferably, however, the socket 72 has at
the hardness of the preform 90 must be less than least a first
frustoconical surface 82. This first  the corresponding hardness of the
materials of frustoconical surface 82 is disposed in a spaced   20   the
link and pin forming the cavity 60. concentric relationship to the groove
frustoconi-    A ferrous powdered metal material can be cal surface 76 and
extends radially inwardly from  satisfactorily used for the preform 90.
Such pow- an outer side 84 of the link outboard end portion  dered metal
preform 90 preferably has a minimum 26 toward the link bore 44. The cavity
60 has an   initial density of 6.8 grams per cubic centimeter. annular
opening 85 on the outer side 84. The first  25   After installation, the
powdered metal material frustoconical surface 82 is preferably disposed at
preferably has a minimum density of 7.5 grams a second angle which is less
than the angle of the  per centimeter. The hardness of the powdered groove
frustoconical surface 76. This second       metal preform 90 is preferably
in a range of from angle is preferably within a range of 15 to 25
Rockwell B40 to B100, with a preferred hardness degrees, with an angle of
about 20 degrees being   30   of Rockwell B90. preferable. Providing the
first frustoconical sur-   To construct an endless track 14, the links face
82 with an angle less than the angle of the   16,16' and 18,18', pins 20
and bushings 22 are groove frustoconical surface 76 advantageously
assembled in the manner described above. A produces a wedging action on the
retainer 64       preform  90 is thereafter placed adjacent the which
facilities the loading of the retainer in shear  35   annular opening 85 of
the cavity 60. A sufficient on application of an axial force F, as shown in
force, as by means of a press 97, is then applied to Fig. 5.
the preform 90 to ram the preform 90 into the The socket 72 preferably
includes a second       cavity 60 resulting in the preform 90 being plasti-
frustoconical surface 86 extending from the first  cally deformed and
intruded into its formed-in- frustoconical surface 82 to an inner
peripheral  40   place retainer shape substantially conforming to edge 88
adjacent the link bore 44. The second      the shape of the cavity 60. A
force in the range of frustoconical surface 86 is preferably at an angle
100000 to 200000 pounds (445 to 890 kN) is of approximately 45 degrees
which facilitates the  normally required, with a force of approximately
intrusion of the retainer 64 into the groove 70.   150 000 pounds (667 kN)
being typical. Forces in Prior to being deformed. the formed-in-place   45
this range ensures the substantially complete retainers 64, 66 are each
identified as a preform  filling of the cavity 60 and the tight wedging of
the 90, as shown in Figs. 2, 3, and 6. While the       retainer material
against all of the surfaces of the preform 90 is herein disclosed as being
a continu-  cavity 60. More importantly, the retainer material ous ring, a
split ring is intended to be included  is tightly compacted between
reacting surfaces within the scope of the present invention. It  50
defined principally by the frustoconical surface should also be understood
that the preform 90      76 of the groove 70 and the second frustoconical
may take other configurations with the following   surface 86 of the socket
72 which are disposed on description being exemplary of the preferred
opposite sides of the interface 81 between the configuration.
groove 70 and socket 72 portions of the cavity 60. As best shown in Figs. 3
and 6, the preform 90   55   As a consequence, an axial force F, as shown
in has a generally rectangular cross-sectional con-   Fig. 5, acting on the
link outboard end portion 26 figuration provided with a lead-in chamfer 92
is resisted through the shear properties of the about the periphery of one
end thereof and a       formed-in-place retainer 64. Because of its high
beveled face 94 on such end. The lead-in chamfer   modulus of elasticity,
the retainer 64 is substan- is preferably at the same angle as the first
frusto-   60   tially rigid, thus preventing any significant out- conical
surface 82 of the socket 72. The beveled   ward axial movement of the
outboard end portion face 94 is preferably at an angle such that it is  26
on the pin end portion 40. A second preform 90 parallel to the side wall 80
of the groove upon    is similarly pressed into its cavity 62 at the other
intrusion of the preform into the cavity 60 to     end of the joint 12.
facilitate filling of the groove 70.          65      In an example
assembly. an experimental test 4   



7                    0 138 838                      8 was run on a
laboratory press of a retainer of the   portions of the retainers 64 and 66
are thereafter above-described configuration made from a ferr-      removed
from their corresponding grooves 70 ous powdered metal material and having
a Rock-       and sockets 72. Removal from the grooves 70 is well B60
hardness. The shear area of about 1.5       facilitated by the slots 96.
shown in Figs. 2 & 3, square inches (9.68 CM2) along the interface 98    5
which are preferably of a depth so as to extend was capable of withstanding
a shear force in         past the interface 81. As a consequence. the
excess of 50000 pounds (22 680 Kg) without           portion of the preform
90 which had been in- plastic deformation occurring in the retainer. The
truded into the groove 70 becomes a plurality of powdered metal retainer
had a modulus of elastic-    pieces upon being sheared. Ordinarily. these
ity of about 19 million psi (131 000 MPa) before   10   pieces will simply
fall out of the groove upon deformation,  and   about  25 million   psi
removal of the pin 20 from the joint 12. To rebuild (172 0.00 MPa) after
deformation. This increase in  the track 14, the track components are
reassem- modulus of elasticity was in response to the         bled as they
were initially and a new preform 90 is increase in density resulting from
the large defor-  placed adjacent each of the openings 85 of the mation
force applied during intrusion of the   15   cavities 60 and 62. A force is
applied to each of preform 90 into the cavity.                          the
preforms 90 to cause their intrusion into their It should be noted that by
varying the shear       respective cavities 60, 62 and deformation into
area, the shear force carrying capability of the     new formed-in-place
retainers 64 and 66. retainer 64 can be varied. Hence, the retainer 64
After an extended period of operation of the can be designed in accordance
with the actual   20   track 14, a certain amount of end play can forces
which will be experienced during operation    develop in the joint 12 due
to internal wear of the various sizes of crawler vehicles. Shear
between the axially abutting components of the force capability can thereby
be maintained at a      joint 12. If this happens, the retainers 64 and 66
value greater than the operational forces. As a      can advantageously be
repressed to again elimi- consequence, an endless track 14 constructed in
25    nate this end play. accordance with the present invention will have
joints 12 which have virtually no end play during operation of the
crawler-type vehicle.               Claims As noted above, the material of
the retainer 64 has a high modulus of elasticity. This produces a   30  1.
A track joint (12) for an endless track (14) of force/displacement curve
98, as depicted  in         a crawler vehicle, the joint comprising a pair
of Fig. 7, having a steep sloped straight line portion  outboard links
(16', 18'), a pair of inboard links 100 which is in the elastic range of
this material  (16, 18) and a pin (20) extending through bores and an
abrupt curved portion 102 in its plastic     (28, 44) in the links, the
inboard links being range. By providing the retainer 64 with the   35
pivotal relatively to the outboard links about the preferred  mechanical
properties  described         axis of the pin ; each outboard link being
secured above, the elastic limit 104 can be elevated. As a   on a
respective end portion (40, 42) of the pin by consequence, the retainer 64
is able to withstand    means of an annular circumferential groove (70) a
higher force without suffering plastic deforma-   in the pin end portion,
the groove having an tion and with very little deflection. Also, the   40
axially inwardly facing surface (76), an outwardly difference in the force
between the elastic limit   facing socket (72) at the outboard end of the
bore 104 and the ultimate strength 106 of the material   in the outboard
link and having an axially out- is reduced. It is desirable that the
ultimate        wardly facing surface (82, 86), the groove and strength 106
be no more than 25 % greater than       socket forming an outwardly opening
annular the elastic limit 104. This is advantageous in that   45   cavity
(60, 62) and an annular retainer (64. 66) the retainer 64 can be designed
to withstand         located in the cavity; characterized in that each
operational forces approaching its elastic limit     annular retainer is a
permanently deformed, metal 104 without too great of an additional force
being   formed-in-place retainer (64. 66) positioned in required to shear
the retainer 64 for disassembly    and conforming to the shape of the
respective purposes. Thus, the force necessary to remove   50   cavity. the
pin 20 and simultaneously shear the retainer       2. A joint according to
claim 1, wherein each 64 is kept within the capacities of currently
of the retainers (64, 66) is made of a ferrous employed track presses. This
eliminates waste        material. and expenses in acquiring higher capacity
track       3. A joint according to claim 1 or claim 2. in presses.
55   which the axially inwardly facing surface (76) of The retaining
apparatus 10 of the present inven-   each groove (70) comprises a first
outwardly tion enables the track 14 to be disassembled for     flared
frustoconical surface (76). repair or replacement of worn components. such
4. A joint according to claim 3, in which the as the links 16. 18 or
bushings 22. and then be      axially outwardly facing surface of each
socket reassembled. As depicted in Fig. 8, this is ac-   60   (72)
comprises a second outwardly flared frusto- complished by means of a press
108 which             conical surface (82) which surrounds concentri-
pushes the pin 20 out of the link outboard end       cally the respective
groove (70). portions 26 and 27, while simultaneously shearing     5. A
joint according to claim 4, wherein the the formed-in-place retainers 64
and 66 along        angle between the first frustoconical surface (76) the
respective interfaces 81. The sheared off  65   and the axis of the pin is
greater than that 5  



7                    0 138 838                       8 was run on a
laboratory press of a retainer of the   portions of the retainers 64 and 66
are thereafter above-described configuration made from a ferr-      removed
from their corresponding grooves 70 ous powdered metal material and having
a Rock-       and sockets 72. Removal from the grooves 70 is well B60
hardness. The shear area of about 1.5       facilitated by the slots 96.
shown in Figs. 2 & 3. square inches (9.68 CM2) along the interface 98    5
which are preferably of a depth so as to extend was capable of withstanding
a shear force in         past the interface 81. As a consequence. the
excess of 50000 pounds (22 680 Kg) without           portion of the preform
90 which had been in- plastic deformation occurring in the retainer. The
truded into the groove 70 becomes a plu ality of powdered metal retainer
had a modulus of elastic-    pieces upon being sheared. Ordinarily. these
ity of about 19 million psi (131 000 MPa) before   10   pieces will simply
fall out of the groove upon deformation,   and   about  25 million   psi
removal of the pin 20 from the joint 12. To rebuild (172 000 MPa) after
deformation. This increase in    the track 14. the track components are
reassem- modulus of elasticity was in response to the         bled as they
were initially and a new preform 90 is increase in density resulting from
the large defor-  placed adjacent each of the openings 85 of the mation
force applied during intrusion of the   15   cavities 60 and 62. A force is
applied to each of preform 90 into the cavity.                          the
preforms 90 to cause their intrusion into their It should be noted that by
varying the shear       respective cavities 60, 62 and deformation into
area, the shear force carrying capability of the     new formed-in-place
retainers 64 and 66. retainer 64 can be varied. Hence, the retainer 64
After an extended period of operation of the can be designed in accordance
with the actual   20   track 14, a certain amount of end play can forces
which will be experienced during operation    develop in the joint 12 due
to internal wear of the various sizes of crawler vehicles. Shear
between the axially abutting components of the force capability can thereby
be maintained at a       joint 12. If this happens. the retainers 64 and 66
value greater than the operational forces. As a      can advantageously be
repressed to again elimi- consequence, an endless track 14 constructed in
25    nate this end play. accordance with the present invention will have
joints 12 which have virtually no end play during operation of the
crawler-type vehicle.               Claims As noted above, the material of
the retainer 64 has a high modulus of elasticity. This produces a   30  1.
A track joint (12) for an endless track (14) of force/displacement curve
98, as depicted  in         a crawler vehicle, the joint comprising a pair
of Fig. 7. having a steep sloped straight line portion  outboard links
(16', 18'), a pair of inboard links 100 which is in the elastic range of
this material   (16, 18) and a pin (20) extending through bores and an
abrupt curved portion 102 in its plastic      (28, 44) in the links, the
inboard links being range. By providing the retainer 64 with the   35
pivotal relatively to the outboard links about the preferred   mechanical
properties  described        axis of the pin ; each outboard link being
secured above. the elastic limit 104 can be elevated. As a   on a
respective end portion (40. 42) of the pin by consequence, the retainer 64
is able to withstand    means of an annular circumferential groove (70) a
higher force without suffering plastic deforma-    in the pin end portion.
the groove having an tion and with very little deflection. Also, the   40
axially inwardly facing surface (76), an outwardly difference in the force
between the elastic limit    facing socket (72) at the outboard end of the
bore 104 and the ultimate strength 106 of the material    in the outboard
link and having an axially out- is reduced. It is desirable that the
ultimate        wardly facing surface (82, 86). the groove and strength 106
be no more than 25 % greater than        socket forming an outwardly
opening annular the elastic limit 104. This is advantageous in that   45
cavity (60, 62) and an annular retainer (64. 66) the retainer 64 can be
designed to withstand         located in the cavity; characterized in that
each operational forces approaching its elastic limit     annular retainer
is a permanently deformed, metal 104 without too great of an additional
force being   formed-in-place retainer (64. 66) positioned in required to
shear the retainer 64 for disassembly    and conforming to the shape of the
respective purposes. Thus. the force necessary to remove   50   cavity. the
pin 20 and simultaneously shear the retainer       2. A joint according to
claim 1, wherein each 64 is kept within the capacities of currently
of the retainers (64. 66) is made of a ferrous employed track presses. This
eliminates waste        material. and expenses in acquiring higher capacity
track        3. A joint according to claim 1 or claim 2. in presses.
55   which the axially inwardly facing surface (76) of The retaining
apparatus 10 of the present inven-   each groove (70) comprises a first
outwardly tion enables the track 14 to be disassembled for     flared
frustoconical surface (76). repair or replacement of worn comoonents. such
4. A joint according to claim 3. in which the as the links 16. 18 or
bushings 22. and then be      axially outwardly facing surface of each
socket reassembled. As depicted in Fig. 8. this is ac-   60   (72)
comprises a second outwardly flared frusto- complished by means of a press
108 which             conical surface (82) which surrounds concentri-
pushes the pin 20 out of the link outboard end       cally the respective
groove (70). portions 26 and 27. whiie simultaneously shearing      5. A
joint according to claim 4 wherein the the formed-in-place retainers 64 and
66 along        angle between the first frustoconical surface (76) the
respective interfaces 81. The sheared off  65   and the axis of the pin is
greater than that  



9                   0138838                         10 between the second
frustoconical surface (82)       plurality of generally radially oriented
slots (96) and the axis of the pin.                             extending
along part of its axial dimension from 6. A joint according to claim 5,
wherein the       its inboard end. first frustoconical surface (76) is at
an angle of    18. A  method  according  to  any  one  of between 20 and
300 to the axis of the pin, and the    5    claims 10 to 17, wherein the
preform (90) has a second frustoconical surface (82) is at an angle of
substantially  rectangular cross-sectional con- between 15 and [err] to the
axis of the pin.          figuration, with a bevelled lead-in chamfer (92)
at 7. A joint according to any one of claims 4 to 6,  its inboard end, the
chamfer being disposed at an wherein the outwardly facing surface of each
angle which is substantially equal to the angle of socket (72) includes a
third outwardly flared   10   the axially outwardly facing surface (82) at
the frustoconical surface (88) extending between the    entrance to the
socket (72). inboard end of the second frustoconical surface       19. A
method of repairing a joint according to (82) and the bore (44), the third
frustoconical     any one of claims 1 to 8, or a joint made by a surface
being at a greater angle to the axis of the  method according to any one of
claims 9 to 18, pin than the second frustoconical surface.     15   the
method comprising pushing the pin (20) out 8. A joint according to claim 7,
wherein the      of the bore (44) in at least one of the outboard third
frustoconical surface is at an angle of      links (16, 18) and hence
shearing the respective substantially [err] to the axis of the pin.
retainer (64, 66); removing the sheared retainer 9. A method of assembling
a track joint (12) for   pieces; replacing the pin end portion (40, 42)
into an endless track (14) of a crawler vehicle, the   20   the bore (44)
in the outboard link; aligning an method comprising providing a pair of
outboard      annular metal retainer preform  (90) with the links (16',
18'), formed with bores (44), a pair of  opening (85) to the respective
annular cavity (60, inboard links (16, 18) formed with bores (28), and  62)
and forcing the preform  into the annular a pin (20) to be extended through
the bores in the  cavity so that the preform  is permanently de- links to
render the inboard links pivotal relatively  25   formed and conforms to
the shape of the cavity to to the outboard links about the axis of the pin;
provide a new retainer. wherein each outboard link (16, 18') is secured
20. A retainer preform (90) for use in the assem- on a respective end
portion (40, 42) of the pin by  bly or repair of a joint which is
constructed or providing an annular circumferential groove (70)
assembled according to any one of the preceding having an axially inwardly
facing surface (76) and   30   claims, the preform comprising a ring of
material located in the pin end portion, a socket (72)       having a
modulus opf elasticity in the range of having an outwardly facing surface
(82, 86) at the  131 000 to 207 000 MPa and a generally rectangu- outboard
end of the bore in the outboard link, the  lar cross-sectional
configuration; a  lead-in groove and socket forming an outwardly open
chamfer (92) around the periphery of one end of annular cavity (60, 62) ;
and inserting an annular   35   the preform, the chamfer being disposed at
an retainer (64, 66) in the cavity; characterized in   angle in the range
of between 15 and [err] to the that an annular metal retainer preform (90)
is      axis of the ring; a bevelled face (94) at the one aligned with the
opening (85) to the annular cavity  end and extending radially inwardly and
towards (60, 62) and is forced into the annular cavity      the other end
of the ring between the chamfer whereby the preform  is permanently
deformed   40   (92) and the inner periphery of the ring ; and a and
conforms to the shape of the cavity.            plurality of substantially
radially oriented slots 10. A method according to claim 9, wherein
(96) extending axially from the one end a distance the preform is made of a
ferrous material having a  of at least 25 % of the axial length of the
ring. modulus of elasticity in the range of 131 000 to      21. A preform
according to 20, wherein the 207 000 MPa.
45   material is a wrought steel having a hardness in a 11. A method
according to claim 10, wherein       range of Rockwell B60 to C35. each
preform is made of wrought steel having a        22. A preform according to
claim 21. wherein hardness in the range Rockwell B60 to C35.          the
material is a powered ferrous metal having an 12. A method according to
claim 11, wherein       initial minimum density of 6.8 g/cc and a hard- the
hardness is substantially Rockwell B90.    50   ness in the range of
Rockwell B40 to B100. 13. A method according to claim 9 or claim 10,
wherein the preform is made of a powered ferrous metal having a minimum
density      Patentanspruche of 6.8 g/cc. 14. A method according to claim
13, wherein   55    1. Kettenverbindung (12) fur eine endlose Kette the
powered metal has a minimum density of          (14) eines
Gleiskettenfahrzeugs, wobei die Ver- 7.5 g/cc after being forced into the
cavity and     bindung  folgendes aufweist: ein  Paar von deformed.
AuBenverbindungen (16', 18'), ein Paar von In- 15. A  method  according  to
claim 13  or        nenverbindungen (16, 18) und ein Stift (20), der claim
14, wherein the preform (90) has a hardness   80   sich durch Bohrungen
(28, 44) in den Ver- in the range of Rockwell B40 to B100.
bindungen    erstreckt,   wobei   die   In- 16. A method according to claim
15, wherein       nenverbindungen         bezuglich        der the hardness
is substantially Rockwell B90.         AuBenverbindungen  um  die
Stiftachse  ver- 17. A method according to any one of claims 9
schwenkbar sind, wobei jede AuBenverbindung to 16, vberein the preform is a
ring having a   65   an einem entsprechenden Endteil (40. 42) des 6 
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und zwar mittels einer ring-  des Stifts bezuglich der AuBenverbindungen zu
formigen Umfangsnut (70) im Stiftendteil, wobei     machen, wobei jede
AuBenverbindung (16', 18') die Nut eine axial nach innen weisende Ober-
an einem entsprechenden Endteil (40, 42) des fliche (76). einen nach auBen
weisenden Sockel      Stifts befestigt ist. und zwar durch Vorsehen einer
(72) am AuBenende der Bohrung im Aulengelenk    5    ringformigen
Umfangsnut (70) mit einer axial und eine axial nach auBen weisende
Oberfliche       nach innen weisenden Oberfliche (76) und ange- (82. 86)
aufweist, wobel ferner die Nut und der     ordnet in dem Stiftendteil,
wobei ein Sockel (72) Sockel einen sich nach auBen offnenden Ring-
eine nach auBen weisende Oberfliche (82, 86) am hohlraum (60, 62) bilden
und ein Ringhalter (64,    AuBenende der Bohrung in der AuBenverbindung 66)
in dem Hohlraum angeordnet ist, dadurch   10   aufweist, wobei Nut und
Sockel einen nach auBen gekennzeichnet, daB jeder Ringhalter ein perma-
offenen Ringhohlraum (60. 62) bilden, wobei fern- nent deformierter, an Ort
und Stelle ausgebildeter  er ein Ringhalter (64, 66) in den Hohiraum einge-
Metallhalter (64, 66) ist, und zwar positioniert in  setzt wird, dadurch
gekennzeichnet, daB eine und angepaSt an die Form des entsprechenden
ringf6rmige Metallhaltervorform (90) mit der Off- Hohlraums.
15   nung (85) zum Ringhohiraum (60.62) ausgerichtet 2. Verbindung nach
Anspruch 1, wobei jeder       ist und in den Ringhohlraum zwangsweise
einge- der Halter (64, 66) aus einem  Eisenmaterial       fuhrt wird,
wodurch die Vorform permanent de- hergestellt ist.
formiert wird und sich an die Form des Hohiraums 3. Verbindung nach
Anspruch 1 oder 2, wobei       anpaBt. die axial nach innen weisende
Oberfliche (76)  20    10. Verfahren nach Anspruch 9, wobei die Vor- jeder
Nut (70) eine erste nach auBen sich erwei-   form aus einem Eisenmaterial
hergestellt ist. und ternde kegelstumpfformige OberflAche (76) auf-
zwar mit einem Elastizititsmodul im Bereich von weist.
131 000 bis 207 000 MPa. 4. Verbindung nach Anspruch 3, wobei die
11. Verfahren nach Anspruch 10, wobei jede axial nach auBen weisende
Oberfliche jedes   25   Vorform aus Roheisen hergestellt ist mit einer
Sockels (72) eine zweite nach auBen sich erwei-     Harte im Bereich von
Rockwell B60 bis C35. ternde kegelstumpff6rmige Oberfliche (82) auf-
12. Verfahren nach Anspruch 11, wobei die weist, welche konzentrisch die
entsprechende        Hirte im wesentlichen Rockwell B90 ist. Nut (70)
umgibt.                                     13. Verfahren nach Anspruch 9
oder 10, wobei 5. Verbindung nach Anspruch 4, wobei der   30   die Vorform
aus einem gepulverten Einsenmetall Winkel zwischen der ersten
kegelstumpfformigen      hergestellt ist, und zwar mit einer minimalen
Oberfliche (76) und der Achse des Stifts gr6Ber     Dichte von 6.8 g/cc.
ist als der Winkel zwischen der zweiten kegel-       14. Verfahren nach
Anspruch 13, wobei das stumpfformigen OberflAche (82) und der Achse
gepulverte  Metall eine  Minimaldichte  von des Stilts.
35   7,5 g/cc besitzt, und zwar nach dem zwangswei- 6. Verbindung nach
Anspruch 5, wobei die          sen Einfuhren in den Hohiraum und der
Deforma- erste kegelstumpfformige Oberflache (76) elnen     tion. Winkel
zwischen 20 und 30 bezuglich der             15. Verfahren nach Anspruch 13
oder 14, wo- Stiftachse aufweist, und wobei die zweite kegel-    bei die
Vorform (90) eine Hirte im Bereich von stumpff6rmige OberflAche (82) einen
Winkel zwi-  40    Rockwell B40 bis B100 aufweist. schen 15 und 250 mit der
Stiftachse bildet.          16. Verfahren nach Anspruch 15, wobei die 7.
Verbindung nach einem  der Anspruche 4         Hirte im wesentlichen
Rockwell B90 ist. bis 6, wobei die nach auBen weisende Oberfliche      17.
Verfahren nach einem der Anspruche 9 bis jedes Sockels (72) eine dritte
nach auBen sich      16, wobei die Vorform ein Ring ist mit einer
erweiternde kegelstumpfformige OberflAche (86)  45   Vielzahl von  im
ganzen  radial orientierten aufweist, die sich zwischen dem Innenende der
Schlitzen (96), die sich langs eines Tells seiner zweiten
kegelstumpff6rmigen Oberfliche (82)       Axialabmessung vom Innenende aus
erstrecken. und der Bohrung (44) erstreckt, wobei die dritte     18.
Verfahren nach einem der Anspruche 10 kegelstumpfformige Oberfliche einen
grdBeren       bis 17, wobei die Vorform (90) eine im wesent- Winkel
gegenuber der Stiftachse bildet als die  50   lichen rechteckige
Querschnittsform  aufweist, zweite kegelstumpfformige Oberfliche.
wobei am Innenende eine abgeschragte Einfuhr- 8. Verbindung nach Anspruch
7, wobel die          schrage (92) vorgesehen ist, die unter einem dritte
kegelstumpfformige  Oberfliche  einen      Winkel angeordnet ist, der im
wesentlichen gleich Winkel von im wesentlichen 450 mit der Stiftachse   dem
Winkel der axial nach aul~en weisenden bildet.
55   Oberfliche (82) am Eingang zum Sockel (72) ist. 9. Verfahren   zum
Zusammenbau   einer            19. Verfahren zur Reparatur einer Verbindung
Kettenverbindung (12) fur eine endlose Kette (14)   nach einem der
Anspruche 1 bis 8 oder eine eines Gleiskettenfahrzeugs, wobei das Verfahren
Verbindung, hergestellt nach dem Verfahren ge- folgendes aufweist: Vorsehen
eines Paars von        miB einem der Anspruche 9 bis 18, wobei das
AuBenverbindungen (16'. 18'), ausgebildet mit  60   Verfahren folgendes
aufweist: Hinausschieben Bohrungen (44). ein Paar von Innenverbindungen
des Stifts (20) aus der Bohrung (44) in mindestens (16. 18), ausgewahIt mit
Bohrungen (28) und         einer der AuBenverbindungen (16', 18') und somit
einem Stift (20), der durch die Bohrungen in den    Abscheren des
entsprechenden Halters (64, 66). Verbindungen erstreckt werden kann. um die
Entfernung derabgescherten Halterteile, Ersetzen Innenvegbindungen
schwenkbar um die Achse   65   des Stiftendteils (40, 42) in der Bohrung
(44) in 
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14 der Aulenverbindung, Ausrichten einer ringf6rmi-    66), lequel est
positionne dans la cavit6 corre - gen Metallhaltervorform (90) mit der Off
nung (85)  pondante et 6pouse la forme de celle-ci. mit dem entsprechenden
Ringhohiraum (60, 62)          2. Joint selon la revendication 1, dans
lequel und zwangsweise Einfuhrung der Vorform in den       chacun des
elements de retenue (64, 66) est fait Ringhohlraum derart, daB die Vorform
permanent   5    d'un materiau ferreux. deformiert ist, und sich der Form
des Hohlraums       3. Joint selon la revendication 1 ou 2, dans anpaBt. um
einen neuen Halter zu bilden.            lequel la surface tourn6e
axialement vers l'int6- 20. Haltervorform  (90) zur Verwendung beim
rieur (76) de chaque rainure (70) comporte une Zusammenbau oder Reparatur
einer Verbindung,        premiore surface tronconique evasee vers l'exte-
die aufgebaut oder zusammengebaut ist gemiB   10   rieur (76). einem der
vorhergehenden AnsprOche, wobei die         4. Joint selon la revendication
3, dans loquel la Vorform folgendes aufweist: einen Ring aus ei-
surface tourn6e axialement vers l'exterieur de nem Material mit einem
Elastizitatsmodul im Be-     chaque manchon (72) comporte une seconde reich
von 131 000 bis 207000 MPa und mit im         surface tronconique evasee
vers l'ext6rieur (82) ganzen rechteckiger Querschnittsform, sine Ein-   15
qui entoure concentriquement la gorge corres- fuhrungsabschragung (92) um
den Umfang eines        pondante (70). Endes der Vorform herum, wobei die
Abschra-          5. Joint selon la revendication 4, dans lequel gung unter
einem Winkel im Bereich von 15 bis      l'angle d6fini entre la premiere
surface tronconi- 250 gegenuber der Ringachse angeordnet ist,         que
(76) et l'axe de la goupille est sup6rieur i eine abgeschragte Stirnfliche
(94) an dem einen   20   celui d6fini entre la seconds surface tronconique
Ende und sich radial nach innen zu dem anderen      (82) et l'axe de la
goupille. Ends des Rings erstreckend, und zwar zwischen         6. Joint
selon la revendication 5, dans lequel la der Abschragung (92) und dem
Innenumfang des        premiere surface tronconique (76) est situee & un
Rings, und eine Visizahl von im wesentlichen        angle compris entre 20
et 30 par rapport A l'axe radial orientiorten Schlitzen (96), die sich
axial  25   de la goupille, et la seconde surface tronconique von dem einen
Ende aus erstrecken Ober einen        (82) est situ6e a un angle compris
entre 15 et 250 Abstand von mindestens 25 % der Axiallange des      par
rapport A l'axe de Ia goupille. Rings.
7. Joint selon l'une quelconque des revendica- 21. Vorform nach Anspruch
20, wobei das Ma-       tions 4 a 6, dans lequel la surface tournoe vers
terial ein Rohstahl ist mit einer Harte im Bereich   30   I'ext6rieur de
chaque manchon (72) comporte von Rockwell B60 bis C35.
une troisieme surface tronconique 6vas6e vers 22. Vorform nach Anspruch 21,
wobei das Ma-       I'ext6rieur (86) s'etendant entre l'extr6mite int6-
terial ein gepulvertes Eisenmetall ist mit oiner    rieure de la seconds
surface tronconique (82) et anfanglichen Minimaldichte von 6,8 g/cc und ei-
I'al6sage (44), la troisieme surface tronconique ner Harte im Bereich von
Rockwell B40 bis B100.   35   6tant situ6e i un angle plus grand, par
rapport a l'axe de la goupille, quo la seconde surface tronconique.
Revendlcations                                       8. Joint selon la
revendication 7, dans lequel la troisieme surface tronconique est situee i
un 1. Joint de chemin de roulement (12) pour un   40   angle sensiblement
egal a 450 par rapport A l'axe chemin de roulement sans fin (14) d'un
vehicule A   de la goupille. chenilles, le joint compontant deux pieces de
9. M6thode d'assemblage d'un joint de chemin liaison ext6rieures (16',
18'), deux pieces de liai-  de roulement (12) pour un chemin de roulement
son interleures (16, 18) et une goupille (20)       sans fin d'un vehicule
A chenilles, la methode s'etendant dans des alesages (28, 44) menages   45
consistant A prevoir deux pieces de liaison exte- dans les pieces de
liaison, les pieces de liaison   rieures (16', 18'), form6es d'al6sages
(44), deux interieures etant pivotantes par rapport aux pie-   pieces de
liaison interieures (16, 18) formees ces de liaison exterieures autour de
l'axe de la    d'alesages (28), et une goupille (20) destinee A goupille;
chaque piece de liaison exterieure etant  s'etendre dans les alesages
menages dans les fixde sur une partie d'extremit respective (40,42)   50
pieces de liaison afin de rendre les pieces de de la goupille au moyen
d'une rainure circonfe-    liaison interieures pivotantes par rapport aux
rentielle annulaire (70) menagee dans la partie     pieces de liaison
exterieures autour de 'axe de la d'extr6mite de la goupille, la rainure
ayant une    goupille; dans laquelle chaque piece de liaison surface
tournee axialement vers l'interieur (76),   exterieure (16', 18') est
fixeesur une partie d'extr6- un manchon (72) tournn  vers l'ext6rieur etant
55   mite respective (40, 42) de la goupille en prati- dispose au niveau de
l'extr6mit6 exterieure de      quant une rainure circonferentielle
annulaire (70) I'alesage menage dans la piece de liaison exte-     pourvue
d'une surface tournee axialement vers rieure et ayant une surface tournee
axialement      l'int6rieur (76) et situee dans la partie d'extremite vers
l'ext6rieur (82, 86), la rainure et le manchon  de la goupille, un manchon
(72) ayant une surface formant une cavite annulaire s'ouvrant vers l'ext6-
60   tourn6e vers l'ext6rieur (82, 86) au niveau de rieur (60, 62) et un
element de retenue annulaire  l'extr6mit6 ext6rieure de l'al6sage m6nag6
dans (64, 66) etant situe dans la cavite ; caracterise en  la piece de
liaison exterieure, la rainure et le 



ce que chaque element de retenue annulaire est      manchon formant une
cavit6 annulaire ouverte un element de retenue m6tallique, forme une fois
vers l'exterieur (60, 62); et A inserer un element mis en mce et deforme de
fagon permanente (64.  65   de retenue annulaire (64. 66) dans la cavite; 8
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16 caract6risee en ce qu'une 6bauche d'6l6ment de    d'un joint fabriqu6
par une methode selon lune retenue m6tallique annulaire (90) est plac6e
dans  quelconque  des  revendications 9 a  18, la l'alignement de
l'ouverture (85) de ia cavite annu-  m6thode consistant a pousser la
goupille (20) laire (60. 62) et est introduite en force dans la  hors de
l'al6sage (44) m6nage dans lune au cavite annulaire, I'ebauche 6tant ainsi
deform6e    5    moins des pieces de liaison exterieures (16', 18') de
facon permanente et 6pousant la forme de la    et par consequent A
cisailler l'el6ment de retenue cavite.
correspondant (64, 66); a 6ter les morceaux 10. Methode selon la
revendication 9, dans      d'6l6ment de retenue cisaille; a replacer la
partie laquelle l'ebauche est faite d'un mat6riau ferreux  dl'extremite de
la goupille (40. 42) dans I'al6sage poss6dant un module d'6lasticit6 qui se
situe   10   (44) m6nag6 dans la piece de liaison exterieure ; A dans la
plage de 131 000 A 207 000 MPa.           placer une ebauche d'6lement de
retenue metalli- 11. M6thode selon la revendication 10, dans     que
annulaire (90) dans l'alignement de l'ouver- laquelle chaque 6bauche est
faite d'acier forg6   ture (85) de la cavit6 annulaire correspondante
poss6dant une duret6 Rockwell qui se situe dans   (60, 62) et A introduire
en force l'ebauche dans la la plage de 860 a C35.                       15
cavite annulaire de telle maniere que l'ebauche 12. Methode selon la
revendication 11, dans     soit deformee de tacon permanents et epouse la
laquelle la durete Rockwell est sensiblement      forme de la cavite pour
former un nouvel element egale a B90.
de retenue. 13. Methode selon la revendication 9 ou 10,       20. Ebauche
d'elment de retenue (90) destinee dans laquelle l'ebauche est formse d'un
metal  20   a etre utilisee pour l'assemblage ou la reparation ferreux
pulverise possedant une densite minimale  d'un joint construit ou assemble
selon l'une de 6,8 g/cc.                                      quelconque
des revendications precedentes, 14. M6thode solon la revendication 13. dans
l'ebauche comportant un anneau fait d'un mate- laquelle le metal pulverise
possede une densite   riau possedant un module d'elasticite qui se situe
minimale de 7,5 g/cc apres avoir etb introduit en   25   dans la plage de
131 000 a 207 000 MPa et pre- force dans la cavite et deforme.
sentant une configuration de section de forme 15. Methode selon la
revendication 13 ou 14,     generale rectangulaire; un chanfrein d'entr6e
dans laquelle l'ebauche (90) possede une durete   (92) menage sur le
pourtour d'une extremite de Rockwell qui se situe dans la plage de B40 a
l'ebauche. Ie chanfrein etant dispose suivant un B100.
30   angle se situant dans la plage comprise entre 15 16. Methode selon la
revendication 15, dans      et 250 par rapport a l'axe de I'anneau; une
face laquelle la durete Rockwell est sensiblement      biseautee (94)
disposes au niveau de ladite extre- egale A B90.
mite et s'etendant radialement vers l'interieur et 17. Methode selon l'une
quelconque des reven-    en direction de l'autre extremite de I'anneau
entre dications 9 A 16, dans laquelle l'ebauche est un   35   le chanfrein
(92) et le pourtour interne de anneau pourvu de plusieurs fentes orientees
dans  I'anneau; et plusieurs fentes orientees dans une une direction
generale radiale (96) et s'etendant  direction sensiblement radiale (96) et
s'etendant le long d'une partie de sa dimension axiale depuis  axialement
depuis ladite extremite sur une dis- son extremito interieure.
tance egale a 25 % au moins de la longueur axiale 18. Methode selon l'une
quelconque des reven-  40   de l'anneau. dications 10 A 17, dans laquelle
l'ebauche (90)     21. Ebauche selon la revendication 20, dans \.82
possede une configuration de section sensible-   laquelle le mat6riau est
un acier forge possedant ment  rectangulaire, un  chanfrein  d'entree
une duret6 Rockwell qui se situe dans une plage biseaute (92) etant menage
au niveau de son       de B60 a C35. extremite interieure, le chanfrein
etant dispose   45  22. Ebauche selon la revendication 21, dans suivant un
angle sensiblement egal a l'angle de la  laquelle le materiau est un metal
ferreux pulverise surface tournee axialement vers l'ext6rieur (82)
possedant une densite initiale minimale de au niveau de l'entree du manchon
(72).            6.8 g/cc et une durete Rockwell qui se situe dans 19.
Methode de reparation d'un joint selon      la plage de B40 a B100. Iune
quelconque des revendications 1 a 8, ou   50 60 65 9    


