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COUPLING FOR THE TEETH OF
EXCAVATORS AND THE LIKE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This [application] is a Reissue of U.S. Pat. No. 6,321,471,
issued on Nov. 21, 2001, from U.S. patent application Ser.
No. 09/747,328, filed Jan. 3, 2001, which 1s a continuation
of Application Serial No. PCT/ES99/00206, filed Jul. 1,
1999,

The present 1nvention 1s mtended to disclose a device for
coupling excavator teeth of the type used on excavating
machines and the like, that 1s to say, machines intended to
remove masses of earth and stones in public and civil
engineering works.

For the removal of masses of earth and stones in civil
engineering works of all types, excavating machines of
different types are traditionally used which comprise buckets
equipped with working edges which are those intended to
engage 1n the mass of earth and stones for their removal. For
this reason, there are problems of accelerated wear of the
cutting edge, which has to be provided with very hard,
detachable members having a high mechanical strength
which are the so-called “teeth”. The said teeth are produced
from materials having a high degree of hardness and
mechanical strength, 1n order to obtain a more extended
working life, and need to be exchanged easily, since their
purpose 1s precisely that of bearing the wear of the working
area, so that it 1s essential for their exchange to be easy and
rapid.

The teeth or excavators and the like have to fulfill a series
of conditions which 1n some cases are contradictory and
which represent on the one hand reduced manufacturing
costs given the type of application for which they are to be
used and the frequency of their renewal, and on the other
hand high strength and the most extended life possible.

The harmonization of this combination of characteristics
1s not easy 1n devices for coupling excavator teeth since,
firstly, owing to the fact that they need to be low-cost
mass-produced articles, 1t 1s not possible to have recourse to
mechanization of the parts in order to obtain more or less
narrow tolerances in their dimensions, so that it 1s necessary
to carry out their manufacture on the basis of economical
production methods for obtaining solid parts, such as casting,
and forging. However, the use of cast or forged parts
represents an important limitation in the dimensional toler-
ances which can be obtained on the excavator teeth, result-
ing 1n limitations to good coupling between the tooth and the
so-called tooth-carrier, which 1s the element for connection
with the active edge of the bucket of the excavator. A result
of the said unsatisfactory coupling i1s the occurrence of
different operational problems due to incorrect fitting of the
tooth 1n the tooth-carrier, which manifests itself 1 high local
contact pressures with the consequent wear and 1ncrease 1n
the coupling play between the tooth and the tooth-carrier,
which 1n turn accelerates the problems of wear and leads to
a reduction in the usetful life of the coupling.

For the technical reasons mentioned above, one of the
permanent problems 1n the manufacture of teeth for exca-
vators lies 1n obtaining designs which make it possible to
achieve improvements 1n the coupling of the tooth to the
tooth-carrier without this meaming an excessive increase in
the difliculties of manufacture and therefore in the cost of
said parts. For this reason, numerous systems for coupling
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the tooth to the tooth-carrier have been disclosed, all of
which claim to introduce improvements 1n the design of the
parts and therefore in the coupling of the latter.

U.S. Pat. No. 4,404,760 discloses a coupling with an
adapter and a point element 1n which the adapter has a recess
with ears and a nose portion which develop from a conical
form to a free rectangular end.

The present invention has ears, which have a support
function as they are capable of absorbing eflorts transmitting
the same from the end of the point to the adapter.

The coupling of the present invention 1s precisely the
result of the work carried out by the mventors in order to
obtain a more balanced solution to the technical problems
which arise on the teeth of the excavators. The result of the
investigations and work performed by the inventors 1s that of
obtaining a device for coupling excavator teeth which com-
bines 1 a satisfactory manner the characteristics of
mechanical robustness necessary in the part with significant
case ol manufacture and with an extended life of the
coupling.

According to the present invention, the satisfactory results
thereol are obtained by means of a specific combination of
clements for guiding and coupling the teeth in the tooth-
carrier, which combination consists in: coupling by inter-
posing special projections of the teeth which are equipped
with a double, stepped internal guide, with complementary
recesses ol the toothcarrier, mutual coupling 1n areas of
revolution symmetrical to the coupling, and finally male/
female coupling in a terminal prismatic area. The combina-
tion of these three types of principal coupling 1s obtained by
producing a {irst area of coupling between tooth and tooth-
carrier which comprises seatings which open on the edge of
the tooth-carrier and which have internally a double straight
guide which assumes the form of a profile which has 1n
cross-section a double straight stepped region and which
extends through the sides of the tooth-carrier parallel to the
axis of the part. The tooth has projecting areas complemen-
tary to the said parts having a double stepped guide
structure, so that, after their introduction, the atoresaid
projecting areas are properly engaged in the double guide
recesses, providing multiple areas of coupling between the
tooth and the tooth-carrier 1n a transverse arrangement at 90°
which provide a very eflective coupling with many areas of
contact between the two parts. The immediate area of
coupling between tooth and tooth-carrier has symmetrical
revolution surfaces opposed to one another, assuming the
form of areas of cylindrical or frustoconical surfaces,
arranged on the start of the tooth coupling rod intended to
coincide 1n the complementary opening of the tooth-carrier
and, preferably, in an arrangement such that one of the
revolution surfaces 1s arranged on the upper portion of the
part and the other, symmetrically opposed to the first, 1s
arranged on the lower portion of the part. The third area of
coupling between tooth and tooth-carrier, combined with
those described above, constitutes a terminal journal of the
coupling projection of the tooth, which assumes a prismatic
structure with the edges rounded and the axis of which
coincides with the axis of the part. The tooth has a coupling
opening the structure of which 1s complementary to that of
the tooth-carrier, there being obtained by means of the
combination of the three separate areas of coupling which
have been mentioned a very eflective coupling between the
tooth and the tooth-carrier which, without altering the
favourable characteristics of manufacture by means of cast-
ing or forging, permits eflective guiding of both parts with
respect to each other, with the result that the areas of contact
between tooth and tooth-carrier are significantly increased,
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which leads to less individual wear and therefore a more
extended life of the coupling.

These improvements likewise provide for the arrange-
ment of the seating of the bolt or cotter pin 1n the body or
portion of the tooth-carrier which 1s not covered by the
tooth, making 1t possible to increase the strength of the
tooth-carrier, which in turn makes 1t possible to reduce the
said tooth-carrier internally, reducing the weight of the
assembly. The upper and lower ends of the seating for the
retaining pin or bolt will optionally be closed by means of
covers mtended to preserve the seating of the cotter pin as
far as possible, facilitating 1ts subsequent disassembly at the
right moment. The retaining bolt or pin will have a structure
consisting of a base body carrying a centering extension
which 1s joined to the base body by vulcanization. In order
to permit the inspection of the correctly introduced state of
the cotter pin and likewise certain manipulations which may
be necessary for extraction, the tooth will have 1n one of its
lateral fitting lugs an opening which coincides with the
position of the bolt.

The constitution of the assembly of tooth and tooth-carrier
may be symmetrical or symmetrical with respect to the male
and female lateral guides.

For greater understanding there are appended, by way of
explanatory but non-limiting example, explanatory draw-
ings ol a preferred embodiment of the present invention.

FIGS. 1 and 2 show respective views 1n side elevation and
in plan of a coupling for excavator teeth according to the
present invention.

FIGS. 3 to 6 are cross-sections through the tooth coupling
which correspond to the double, stepped guide area.

FIGS. 7 to 10 show cross-sections of the coupling area
provided with revolution surfaces.

FIG. 11 1s a cross-section through the prismatic end
journal of the coupling.

FIG. 12 shows a plan view of the assembly of tooth and
tooth-carrier according to the present invention, and FIGS.
13 and 14 show longitudinal sections according to the
section planes indicated.

FIG. 15 shows a view 1n side elevation of the assembly of
tooth and tooth-carrier.

FIG. 16 shows a section according to the section plane
indicated in FIG. 15.

FIG. 17 shows a perspective view of the coupling device
from the right-hand side corresponding to the cotter pin.

FIG. 18 shows a perspective view similar to FIG. 17 from
the opposite side from the cotter pin.

FIG. 19 shows a perspective view of an assembly of tooth
and tooth-carrier according to the present invention.

FIG. 20 shows a perspective view of the tooth which
incorporates the coupling device of the present invention.

FIG. 21 shows a side view 1n elevation of a variant of the
tooth-carrier illustrated In FIG. 1 and following figures.

FIGS. 22 to 27 are sections through the section planes
indicated 1 FIG. 21.

FIGS. 28 and 29 respectively show a longitudinal section
through the assembly of tooth-carrier and tooth according to
the varant 1n FIG. 21.

FIGS. 30 and 31 are respective views 1n rear and front
perspective of the tooth according to the present improve-
ments.

FIGS. 32 and 33 show respective sections through bolts
for retaining the tooth, according to the present improve-
ments.

FIG. 34 shows a view 1n side elevation of an alternative
version of that shown 1 FIG. 21, with asymmetric arrange-
ment of the lateral guides.
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FIGS. 35 to 40 are sections through the section planes
indicated in FIG. 34.

FIG. 41 1s a perspective view of the assembly formed by
the tooth-carrier and tooth according to the variant 1in FIG.
34.

FIG. 42 shows a longitudinal section according to the
section plane indicated in FIG. 41.

FIG. 43 shows a second longitudinal section through the
section plane indicated in FIG. 44, perpendicular to the
section indicated in FIG. 42.

FIG. 44 shows a plan view of the assembly of tooth-
carrier and tooth according to the present improvements.

FIG. 45 shows a detail 1n section of the assembly of tooth
and tooth-carrier according to the present mnvention, show-
ing a variant of the edge where the tooth and tooth-carrier
coincide.

FIG. 46 shows a detail 1n section illustrating the stresses
generated 1n the coupling 1n FIG. 45.

According to the figures, the coupling device comprises
firstly the tooth-carrying element designated generally by 1,
carrying the male coupling which consists of an area 2 for
coupling with the tooth and an area 3 for coupling with the
active edge of the bucket of the excavator. The area 3 has a
basically fork-shaped structure heaving arms 4 and 5 with a
straightedged indentation 6 for coupling it to the active edge
of the bucket by welding or other means. The projecting
portion 3 has, as 1s customary in these coupling devices, a
structure of decreasing section from the starting face 7 of the
projection 2 to the terminal straight end 8. According to the
present ivention, the coupling 1 has on each of its sides
respective openings 9 and 10 which start on the face 7 and
which extend to the end 3 for coupling with the edge of the
bucket, i1t being characteristic of the said openings that both
have a structure based on a double 1nternal guide by means
of transverse straight steps, as will be seen 1n FIGS. 3 to 6,
in which 1t will be observed that the openings 9 and 10 have
rectilinear generatrices parallel to the axis of the part,
assuming a form 1in cross-section in which there 1s consti-
tuted a double straight guide with intermediate step, having,
for example, for the guide opening 9 the straight, parallel
walls 11 and 12 of the first straight guide and the walls of the
straight guide of the bottom of the indentation 9 which are
indicated by 13 and 14. The straight guides of each side, for
example 12 and 13, and also 11 and 14, are separated by
respective straight steps 15 and 16. The structure of the
indentation 10 1s 1dentical to that explained for the inden-
tation 9, so that 1t will not be explained 1n greater detail. The
provision of the double stepped guide improves the coupling
between tooth and tooth-carrier by increasing the effective
areas ol contact between the two parts in the 1nitial assem-
bly. The tooth 17, FIGS. 15 and 16, has projecting lateral
wings 18 and 19 of a shape complementary to that of the
openings with double stepped guide 9 and 10, as can be seen
in FIGS. 15 and 16, 19 and 20.

The coupling projection 2 has, after 1ts start from the face
7 of the part 1, an area of coupling by means of revolution
surfaces, which are formed by two surfaces 20 and 21, FIGS.
7 to 10, which may be constituted by frustoconical or
cylindrical surfaces arranged i1n opposition to one another
and symmetrical with respect to tile axis of the part, which
comncides with the axis of symmetry of the sections 1llus-
trated. The lateral grooves 22 and 23 extend along the said
coupling area, ending 1n the most remote section 1llustrated
in FIG. 10, 1n which the two revolution surfaces opposed to
cach other, indicated 1n this case by 20' and 21", are practi-
cally joined by their ends. The third principal guiding area
1s formed by the rod 24 at the free end of the coupling area
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2, which assumes a straight prismatic structure with rounded
edges, as will be seen 1n FIG. 11.

The coupling 1s completed by means of a transverse cotter
pin 25 which 1s intended to retain the tooth 17 and which 1s
housed 1n a transverse opening 26 which opens 1n the part 1
in the immediate vicinity of the face 7.

In the vanant in FIG. 21, indicated generally by 27, there
can be seen a structure varying slightly in the rear extensions
28 and 29, the first of which represents a substantially
obtuse-angled structure forming with the extension 29 an
indentation at a certain angle with respect to the horizontal,
intended for the incorporation of the tooth-carrier on the
edge of a bucket or scoop of the earth-moving machine. In
this variant the seating 30 for the bolt or cotter pin, which,
as 1n the version in FIG. 1, 1s provided 1n the body portion
ol the tooth-carrier and not 1n the part termed the “nose’ 31,
also has wide rebates 32 and 33 on 1ts ends which, combined
with a more reduced length of the bolt, as can be observed
in FIGS. 28, 32 and 33, makes it possible to receive 1n the
upper and lower portion respective covers 34 and 35 which
preferably will be partially housed in the ends of the opening,
to receive the bolt 36. In this way, additional protection 1s
obtained for the ends of the bolt, which improves the
protection of the latter against impacts from stones, metal
objects and other elements which could cause 1ts ejection,
especially during demolition work, and additionally improv-
ing substantially the work of disassembling i1t for replace-
ment. The bolt, as can be seen 1n the more detailed section
of FIG. 32, has a complex structure in which the body 36 1s
provided with a wide aperture 1n which 1s housed a centering
isert 37 provided in 1ts central portion of the outside edge
with a small centering projection 38, and which 1s joined to
the base body 36 by means of an area of vulcamized rubber
39, or some other resilient material.

The rectilinear construction of the bolt 36, which has been
shown 1 FIG. 32, may be modified in the form of a gently
arched structure, as can be seen in FIG. 33, in which 1s
shown a bolt 40 provided with a certain longitudinal
curvature, which 1s provided with a similar centering 1nsert
41 with the central projection 42, and the union with a
similar resilient area 43 being excepted.

The embodiment of the tooth-carrier with the seating for
the bolt 1n the body thereot, mstead of being located 1n the
“nose” of the tooth-carrier, imparts greater mechanical
strength to the latter and allows the tooth-carrier to be
hollowed internally, as can be seen i FIGS. 22 to 26, in
which can be seen the hollowing out 44, likewise visible in
FIGS. 42 and 43, which opens in the area of coupling on the
edge of the scoop or bucket, between the extensions 28 and
29. The said embodiment makes 1t possible to obtain greater
lightness of the tooth-carrier assembly.

As can be observed in FIGS. 22 to 26, the variant of the
tooth-carrier shown 1n FIG. 21 has lateral centering grooves
of symmetrical type 45 and 46, like the corresponding ones
in FIG. 1 and following figures, the version with double
retaining bolt also being shown, the seatings 47 and 48 for
the latter being seen 1n FIG. 23

In FIGS. 28 and 29 can be seen the coupling of the tooth
49 1n the tooth-carrier according to the variant 1n FIG. 21

On the tooth 49, FIGS. 30 and 31, can be observed the
provision of the lugs 50 and 51 equipped with the upper and
lower guides such as those indicated by 52 and 33 for the lug
50. The guiding of the lug 51 is effected simply by means of
an internally projecting block 54 which substitutes the
complete internal r1ib 35 of the variant of FIG. 1, shown, for
example, 1 FIG. 20. At the same time, the lug 31 has an
aperture 56 which will be at the height of the bolt and which
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makes 1t possible to observe the correct coupling of the latter
and, 1f required, to assist with some manipulation from
inside the said aperture 1n the event of problems arising with
the extraction of the bolt.

In the sections 1n FIGS. 35 to 37 there can be observed the
arrangement ol asymmetric guide grooves, such as the
single dovetail groove 57 at one side and the double stepped
groove 38 on the opposite side, this constituting a variant
that can be used 1n some cases as a substitute for the
symmetrical groove on both sides of the tooth-carrier. In the
case shown 1n FIG. 36, there will also be observed the
arrangement ol a single cotter pin 59 associated with the
double stepped groove 58.

The present invention likewise provides for a special
constitution of the edge where the tooth-carrier and the tooth
coincide, as can be seen 1n the figurers and, 1n particular, 1n
FIG. 21 and 1n FIGS. 45 and 46. According to the present
invention, the edge 60 of the tooth-carrier 1s not perpen-
dicular to the median plane P of the tooth, but forms a certain
angle a. with respect to the perpendicular p as shown 1n FIG.
45, the complementary edge of the tooth 61 having a
corresponding shape so that 1t can make contact against the
said edge 60 and by virtue of the angle indicated, the vector
F, which represents the reaction of the stress of the force F
exerted on the tooth when working can be broken down into
the components F, ., and F,; of which the latter 1s a stress
transverse to the median plane of the tooth, which therefore
collaborates 1n maintaining the tooth coupled in the tooth-
carrier, countering the effect of the component F, . which
tends to eject the tooth and thus considerably reducing the
risk of breakage through the mouth of the latter.

By means of the constitution which has been explained,
the coupling for excavator teeth which 1s the subject of the
present invention has demonstrated great eflectiveness,
since 1t permits secure coupling of the tooth in the tooth-
carrier by ensuring multiple areas of contact in different
planes for the distribution of the stresses on large surfaces
for the purpose of reducing the wear in the coupling and
increasing 1ts usetul life.

What 1s claimed 1s:

1. A device for coupling a tooth having lateral wings to an
excavator machine having a bucket with an active edge, said
coupling device comprising:

a tooth-carrying portion configured for coupling the tooth

to the active edge of the bucket;

a projecting portion extending from said tooth-carrying
portion and tapering towards an opposite free end
substantially complementary 1n shape to seat the tooth,
said tooth-carrying portion including a front edge that
forms two recesses at an interface with said projecting
portion for receiving and retaining a rear edge of a
mouth of the tooth, the front edge forming an acute
angle relative to an axis perpendicular to a longitudinal
median plane of the tooth, said projecting portion
having a plurality of successive areas disposed between
the tooth and said tooth-carrying [element] portion,
said plural areas comprising:

a first area of stepped guiding profiles that open on
lateral outer surfaces of said tooth-carrying portion
to form longitudinally disposed grooves configured
to receive complementary shaped profiles of the
lateral wings of the tooth;

a second guiding area, following said first area, includ-
ing a plurality of conically shaped revolution sur-
faces on opposites sides of an axial plane;

an end terminal area having a lateral cross section of
irregular hexagonal shape;




US RE40,336 E

7

an mternal projecting block receivable 1n said grooves;
and

a pin for engaging said internal projecting block 1n said
grooves 1o retain said tooth on said tooth-carrying
portion;

said tooth-carrying portion having at least one hole
defined longitudinally therein for receiving the pin,
the at least one hole being interrupted by the stepped
guiding profiles of the first area and oflset relative to
the recesses of the front edge of said tooth-carrying
portion.

2. The coupling device in accordance with claim 1,
wherein the recesses extend along a widest portion of a
mating area formed by the conically shaped revolution
surfaces.

3. The coupling device in accordance with claim 2,
wherein the recesses have an upper portion and a lower
portion limited at its ends by the stepped guiding profiles.

4. The coupling device in accordance with claim 2,
wherein the recesses are disposed at a widest part of the
conically shaped revolution surfaces that are limited on 1ts
lateral sides by the stepped guiding profiles, the conically
shaped revolution surfaces merging uninterrupted into the
end terminal area.

5. The coupling device in accordance with claim 1,
wherein the recesses form a {first stop for receiving a rear
edge of a mouth of the tooth and a second stop 1s formed by
terminating walls of the stepped guiding profile that receive
terminating ends of the lateral wings.

6. The coupling device 1in accordance with claim 1,
wherein said pin is shorter in length [that] #kan the at least
one hole for receiving said pin so as to accommodate at least
one of upper and lower removable covers for closing the at
least one hole.

7. The coupling device in accordance with claim 6,
wherein said at least one of said upper and lower removable
covers [are] is partially seated in a corresponding upper
[and] or lower [recesses] recess of the at least one hole.

8. The coupling device in accordance with claim 1,
wherein the end terminating area has an irregular hexagon
lateral cross sectional shape.

9. The coupling device in accordance with claim 1,
wherein the pin 1s completely enclosed within the tooth-
carrying [element] portiorn and projecting portion so as to be
protected against wear and external impact.

10. A tooth carrier (I, 27) for connecting a tooth to a
machine for moving materials, comprising:

a projecting portion (2, 31) configured to be located in a
cavity of the tooth (17, 49, 61), and an opening (9, 10)
located on each side of said projecting portion config-
ured to rveceive wings (I8, 19, 50, 51) projecting
backwards from the tooth on each side of the cavity,
wherein said projecting portion has an at least partly
decreasing cross section area towards a free end (8) of
said projecting portion and along a connection dirvec-
tion of the tooth and said tooth carrvier, wherein said
tooth carrvier has a lateral straight guide (22, 23, 45,
46, 58) extending in at least one of said openings (9,
10) and in the connection divection of the tooth and
said tooth carrier, said guide configured to receive a
stop member (54, 53) of one of the wings of the tooth,
with the stop member projecting inwardly from the
wing, said tooth carrier further comprises at least one
hole (26, 30, 47, 48) for a retention pin (23, 36, 40, 59),
and said at least one hole extends from an upper
surface of said tooth carrier and intersects said guide
such that when the pin is in an inserted position, the pin

8

locks the stop member and holds the tooth in a desived
position on said tooth carrier; and wherein said at least
one hole extends through said tooth carrier.

11. The tooth carrier according to claim 10, wherein said

5 guide (22, 23, 45, 46, 58) starts on a lateral surface of said
projecting portion (2, 31) and ends behind said at least one
hole (26, 30, 47, 48) for the retention pin.

12. The tooth carrier according to claim 10, wherein said
guide and said opening have a stepwise character (9,10,11,

10 12,13,14,15,16,22,23,45,46,57,58).

13. The tooth carrier according to claim 10, wherein said
at least one hole (26, 30, 47, 48) for the retention pin is
located in a body (3) of said tooth carrier at a position
behind said projecting portion (2, 31).

15 14. The tooth carrier according to claim 10, wherein said
at least one hole (26, 30, 47, 48) for the retention pin extends
substantially parallel to a lateral inner surface (15, 16) of
said opening (9, 10).

15. The tooth carrier according to claim 10, wherein said

20 atleast one hole (26, 30, 47, 48) for the retention pin extends
in a substantially vertical divection that is transverse to the
connection divection of the tooth and said tooth carrier.

16. The tooth carrier according to claim 10, whervein each
of said openings is defined by walls and at least one part of

25 said walls defining each opening (9,10) projects on an
outside of said respective opening forming said guide for the
respective wing of the tooth.

17. The tooth carrier according to claim 10, wherein said
projecting portion (2,31) has a region with at least one

30 curved surface (20,21;20'21").

18. The tooth carrier according to claim 17, wherein said
at least one curved surface is a first curved surface (20,20
that faces upwards, and said projecting portion further
comprises a second curved surface (21,21") that faces down-

35 wards so as to oppose said first curved surface.

19. The tooth carrier according to claim 18, wherein said
first curved surface forms part of an envelope surface of a
first cone and said second curved surface forms part of an
envelope surface of a second cone, and wherein symmetrical

40 axes of said two opposed conical surfaces (20,21;20°21")
extend in a same vertical plane and at a vertical distance
from each other.

20. The tooth carrier according to claim 17, wherein said
at least one curved surface (20, 21; 20', 21") forms part of

45 an envelope surface of a cone.

21. The tooth carrier according to claim 10, wherein said
projecting portion (2, 31) has a rvegion (24) at said free end
(8) of said projecting portion with substantially a same cross
section shape and size in two vertical planes at a distance

50 from each other in the longitudinal divection of said pro-
Jecting portion.

22. The tooth carrier according to claim 21, wherein said
region (24) at said free end (8) of said projecting portion
(2,31) has a prismatic cross section shape.

55  23. The tooth carrier according to claim 21, wherein said
region (24) at said free end (8) of said projecting portion
(2,31) has a cross section in a shape of a hexagon.

24. The tooth carrier according to claim 10, further
comprising a body (3) at a position behind said projecting

60 portion (2,31), and wherein said projecting portion (2,31) is
connected to said body (3) of the tooth carrier by a surface
(60) that is configured to contact the tooth (61) and that is
at least partly inclined forward in relation to a plane
perpendicular to the connection direction of the tooth and

65 said tooth carrier.

25. The tooth carrier according to claim 24, wherein said
connection surface (60) has a curved shape.



US RE40,336 E
9 10

26. A tooth (17,49,61) for connecting to a tooth carrier
(1,27) of a machine for moving materials, said tooth com-
prising.

a cavity configured to rveceive at least a part of a project-
ing portion (2,31) of the tooth carrier, and wings >
(18,19,50,51) projecting backwards from said tooth on
each side of said cavity and configured to be located in
lateral openings (9,10) in the tooth carrier, wherein
said cavity has an at least partly decreasing cross
section area from a mouth of said cavity towards an 19
inner end of said cavity; wherein at least one of said
wings (18,19,50,51) is provided with a stop member
(34,55), said stop member projecting inwardly from
said corrvesponding wing for locating said stop member

in a lateral straight guide (22,23,45,46,58) in one of the 13

openings (9,10) in the tooth carrier, and wherein said

guide by a retention pin (25,36,40,59) inserted in a hole
extending through the tooth carrvier in ovder to hold
said tooth in a desived position on the tooth carrier,
and

wherein said wing (50,51) provided with said stop mem-
ber (54) is also provided with an aperturve traversing
said wing at a position corresponding to the pin when
inserted in the hole extending through the tooth carrier
to lock the stop member.

29. A tooth (17,49,61) for connecting to a tooth carrier
(1,27) of a machine for moving materials, said tooth com-
prising:

a cavity configured to receive at least a part of a project-
ing portion (2,31) of the tooth carrier, and wings
(18,19,50,51) projecting backwards from said tooth on
each side of said cavity and configured to be located in
lateral openings (9,10) in the tooth carrvier, wherein

stop member is configured to be locked in the straight
guide by a rvetention pin (25,36,40,59) inserted in a hole
extending through the tooth carrier in ovder to hold
said tooth in a desired position on the tooth carrier;
and

wherein said stop member forms a vib (55) extending in

a connection direction of said tooth and the tooth

20

said cavity has an at least partly decreasing cross
section arvea from a mouth of said cavity towards an
inner end of said cavity; wherein at least one of said
wings (18,19,50,51) is provided with a stop member
(34,535), said stop member projecting inwardly from
said corresponding wing for locating said stop member

in a lateral straight guide (22,23,45,46,58) in one of the

openings (9,10) in the tooth carrier, and wherein said

25 stop member is configured to be locked in the straight
guide by a rvetention pin (25,36,40,59) inserted in a hole
extending thrvough the tooth carrvier in order to hold
said tooth in a desived position on the tooth carrier,
and

39 Wherein an inner shape of said cavity corresponds to an
outer shape of the projecting portion (2,31) of the tooth
carrier.

30. A tooth (17,49,61) for connecting to a tooth carrier
(1,27) of a machine for moving materials, said tooth com-

35 PFISing:
a cavity configured to receive at least a part of a project-

carrvier, and wherein said vib is interrupted by an
opening for said pin.

27. A tooth (17,49,61) for connecting to a tooth carrier
(1,27) of a machine for moving materials, said tooth com-
prising:

a cavity configured to receive at least a part of a project-
ing portion (2,31) of the tooth carrier, and wings
(18,19,50 51) projecting backwards from said tooth on
each side of said cavity and configured to be located in
lateral openings (9,10) in the tooth carrvier, wherein

said cavity has an at least partly decreasing cross
section arvea from a mouth of said cavity towards an

inner end of said cavity; wherein at least one of said
wings (18,19,50,51) is provided with a stop member
(34,55), said stop member projecting inwardly from
said corrvesponding wing for locating said stop member
in a lateral straight guide (22,23,45,46,58) in one of the
openings (9,10) in the tooth carrier, and wherein said
stop member is configured to be locked in the straight

40

ing portion (2,31) of the tooth carrier, and wings
(18,19,50,51) projecting backwards from said tooth on
each side of said cavity and configured to be located in
lateral openings (9,10) in the tooth carrvier, wherein
said cavity has an at least partly decreasing cross
section arvea from a mouth of said cavity towards an
inner end of said cavity; wherein at least one of said

guide by a vetention pin (25,36,40,59) inserted in a hole wings (18,19,50,51) is provided with a stop member
extending through the tooth carvier in ovder to hold 45 (54,55), said stop member projecting inwardly from
said tooth in a desirved position on the tooth carrier, said corresponding wing for locating said stop member
and in a lateral straight guide (22,23,45,46,58) in one of the
wherein each of said wings (18,19,50,51) is provided with openings (9,10) in the tooth carrier, and wherein said
stepped guides (52,53) at least at one of an upper and stop member is configured to be locked in the straight
lower region of said respective wing. 50 guide by a retention pin (25,36,40,59) inserted in a hole
28. A tooth (17,49,61) for connecting to a tooth carrier extending through the tooth carrier in order to hold
(1,27) of a machine for moving materials, said tooth com- said tooth in a desired position on the tooth carrier;
prising: and
a cavity configured to receive at least a part of a project-
ing portion (2,31) of the tooth carrier, and wings 55

(18,19,50 51) projecting backwards from said tooth on
each side of said cavity and configured to be located in

wherein at least one of the vear surfaces of the tooth (61),
which is located between said wings, is configured to
contact the tooth carrvier and is at least partly inclined
forwards in relation to a plane perpendicular to the

lateral openings (9,10) in the tooth carrier, wherein connection dirvection of said tooth and the tooth carrier.
said cavity has an at least partly decreasing cross 31. The tooth according to claim 30, wherein said con-
section area from a mouth of said cavity towards an 60 nection surface has a curved shape.

inner end of said cavity; wherein at least one of said 32. A tooth assembly for a bucket of an earth moving

wings (18,19,50,51) is provided with a stop member machine, comprising a tooth carrvier configured to connect
(54,55), said stop member projecting inwardly from to the bucket and a tooth connected to said tooth carrier,

said corrvesponding wing for locating said stop member
in a lateral straight guide (22,23,45,46,58) in one of the 65

openings (9,10) in the tooth carrier, and wherein said
stop member is configured to be locked in the straight

said tooth comprising:
a cavity that has an at least partly decreasing cross
section area from a mouth of said cavity towards an
inner end of said cavity,
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wings (18, 19, 50, 51) projecting backwards from said
tooth on each side of said cavity; and

a stop member (54, 55) formed on one of said wings;
and

said tooth carrier comprising:

a projecting portion (2, 31) located in said cavity of said
tooth (17, 49, 61), and an opening (9, 10) located on
each side of said projecting portion that receives said
wings (18, 19, 50, 51) projecting backwards from said
tooth on each side of said cavity, wherein said project-
ing portion has an at least partly decreasing cross
section area towards a free end (8) of said projecting
portion and along a connection divection of said tooth
and said tooth carrier, wherein said tooth carrier has a
lateral straight guide (22, 23, 45, 46, 58) extending in
at least one of said openings (9,10) and in the connec-
tion divection of said tooth and said tooth carvier, said
guide receives said stop member (54, 55) of one of said
wings of said tooth, with said stop member projecting
inwardly from said wing, said tooth carrvier further
comprises at least one hole (26, 30, 47, 48) in which a
retention pin (25, 36, 40, 59) is inserted, and said at
least one hole extends from an upper surface of said
tooth carrier and intersects said guide such that said
pin locks said stop member and holds said tooth in a
position on said tooth carrier.

33. The tooth assembly according to claim 32, wherein the
lateral straight guide extends an entive length of the corre-
sponding wing of the tooth when the tooth is assembled with
the tooth carrier.

34. A tooth carrier for connecting a replaceable tooth to
a machine for moving materials, the tooth carrvier compris-
Ing.:

a back area that has a back coupling configured to mount

the tooth carrier to the machine for moving material;
and

a front area that has a front coupling configured to have
a tooth mounted theveon, the front coupling extends in
a longitudinal divection of the tooth carrier away from
the back coupling and towards a free end of the front
coupling and has a top side, a bottom side, and two
lateral sides:

wherein the front coupling comprises:

a male projecting portion that has an at least partly
decreasing cross sectional area towards the free end
of the front coupling in the longitudinal direction;

a straight guide defined by a groove that extends in the
longitudinal direction on a lateral side of the front
coupling,; and

a hole for veceiving a pin, the hole extends through the
tooth carrier in a vertical divection that is transverse
to the longitudinal direction, the hole intersecting the
straight guide such that when the pin is in an inserted
position, the pin blocks free movement through the
groove.

35. The tooth carrier according to claim 34, wherein the
back coupling is a fork-shaped structure defined by two
backwardly extending arms.

36. The tooth carrier according to claim 34, wherein the
groove has a stepped cross section taken in a plane trans-
verse to the longitudinal divection.

37. The tooth carrier according to claim 34, wherein the
hole intersects a base of the groove.

38. The tooth carrier according to claim 34, wherein the
hole extends from the top side to the bottom side.

39. The tooth carrier according to claim 34, wherein the

straight guide extends backwards from the free end behind
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a point relative to the free end at which the cross sectional
area of the male projecting portion partly decreases towards

the free end; and

wherein the hole extends vertically behind the point
relative to the free end at which the cross sectional area
of the male projecting portion partly decreases towards
the free end.

40. The tooth carrier according to claim 34, wherein the
projecting portion has a first curved surface that faces
upwards and a second curved surface that faces downwards
so as to oppose said first curved surface;

wherein the first curved surface forms part of an envelope
surface of a first cone and the second curved surface
forms part of an envelope surface of a second cone, and

wherein symmetrical axes of the two opposed conical
surfaces extend in a same vertical plane and at a
vertical distance from each other.

41. The tooth carrier according to claim 34, wherein the

free end of the projecting portion has a cross section in a

shape of an irregular hexagon.

42. The tooth carrier according to claim 34, wherein a
base of the projecting portion defines a contact surface for
contacting the tooth, wherein the contact surface is at least
partly inclined forward in relation to a plane perpendicular
to the longitudinal dirvection.

43. A tooth assembly for a bucket of an earth moving
machine, comprising.

a tooth carrier according to claim 34;

a retention pin inserted in the hole of the tooth carrier,
and

a tooth that has an earth engaging front end and a back
end connected to the front coupling of the tooth carrier,
the tooth further comprising:

a cavity with a least a partially decreasing cross section
towards the front end of the tooth in the longitudinal
dirvection, the cavity receives at least a part of the
projecting portion, and

a wing on a side of the cavity extending backwards
away from the front end from the tooth and mating
with the straight guide, the wing further comprising
a stop member projecting inwardly from wing with a
front surface abutting the retention pin so as to
prevent the tooth from separating from the tooth
carrier.

44. The tooth assembly according to claim 43, wherein the
stop member is a vib extending in the longitudinal direction,
and wherein the rvib is interrupted by an opening with the
retention pin passing therethrough.

45. A tooth carrier (I, 27) for connecting a tooth to a
machine for moving materials, comprising:

a projecting portion (2, 31) configured to be located in a
cavity of the tooth (17, 49, 61), and an opening (9, 10)
located on each side of said projecting portion config-
ured to receive wings (I8, 19, 50, 51) projecting
backwards from the tooth on each side of the cavity,
wherein said projecting portion has an at least partly
decreasing cross section area towards a free end (8) of
said projecting portion and along a connection direc-
tion of the tooth and said tooth carrier, wherein said
tooth carrier has a lateral straight guide (22, 23, 45,
46, 58) extending in at least one of said openings (9,
10) and in the comnnection divection of the tooth and
said tooth carrier, said guide configured to receive a
stop member (54, 53) of one of the wings of the tooth,
with the stop member projecting inwardly from the
wing, said tooth carrier further comprises at least one
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hole (26, 30, 47, 48) for a retention pin (25, 36, 40, 59),

and said at least one hole extends from an upper

surface of said tooth carrier and intersects said guide section of irregular hexagonal shape.

such that when the pin is in an inserted position, the pin 47. A tooth carrier (1, 27) for connecting a tooth to a
locks the stop member and holds the tooth in a desired 5 5,50hine for moving materials, comprising:

position on said tooth carrier; and wherein said tooth-
carrier further comprises a front edge that forms two
recesses at an interface with said projecting portion for
receiving and rvetaining a vear edge of a mouth of the
tooth, the front edge forming an acute angle velative to 10
an axis perpendicular to a longitudinal median plane of
the tooth.

46. A tooth carrier (I, 27) for comnnecting a tooth to a

machine for moving materials, comprising:

position on said tooth carrier; and wherein said pro-
Jecting portion comprises an end portion having a cross

a retention pin; and

a projecting portion (2, 31) configured to be located in a
cavity of the tooth (17, 49, 61), and an opening (9, 10)
located on each side of said projecting portion config-
ured to rveceive wings (I8, 19, 50, 51) projecting
backwards from the tooth on each side of the cavity,
wherein said projecting portion has an at least partly
decreasing cross section area towards a free end (8) of

a projecting portion (2, 31) configured to be located in a 13 said projecting portion and along a connection divec-

cavity of the tooth (17, 49, 61), and an opening (9, 10)
located on each side of said projecting portion config-
ured to rveceive wings (I8, 19, 50, 51) projecting
backwards from the tooth on each side of the cavity,
wherein said projecting portion has an at least partly

decreasing cross section area towards a free end (8) of

said projecting portion and along a connection direc-
tion of the tooth and said tooth carrier, wherein said
tooth carrvier has a lateral straight guide (22, 23, 45,
46, 58) extending in at least one of said openings (9,
10) and in the connection divection of the tooth and
said tooth carrier, said guide configured to receive a
stop member (54, 55) of one of the wings of the tooth,
with the stop member projecting inwardly from the
wing, said tooth carrier further comprises at least one
hole (26, 30, 47, 48) for a retention pin (25, 36, 40, 59),
and said at least one hole extends from an upper
surface of said tooth carrier and intersects said guide
such that when the pin is in an inserted position, the pin
locks the stop member and holds the tooth in a desired

20

25

30

tion of the tooth and said tooth carrier, wherein said
tooth carrier has a lateral straight guide (22, 23, 45,
46, 58) extending in at least one of said openings (9,
10) and in the connection divection of the tooth and
said tooth carrier, said guide configured to receive a
stop member (54, 55) of one of the wings of the tooth,
with the stop member projecting inwardly from the
wing, said tooth carrier further comprises at least one
hole (26, 30, 47, 48) for the retention pin (23, 36, 40,
59), and said at least one hole extends from an upper
surface of said tooth carrier and intersects said guide
such that when the retention pin is in an inserted
position, the rvetention pin locks the stop member and
holds the tooth in a desived position on said tooth
carrier; and wherein, when the retention pin is in an
inserted position, the retention pin is completely
enclosed within the tooth carrier so as to be protected
against wear and external impact.
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