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(57) Abrége/Abstract:
The excavator tooth has a tooth holder (1) on one end of which a wedge-shaped tooth nose (3) Is developed. The tooth nose (3)

bears a wedge-shaped tooth cap (5) In which a wedge-shaped hollow space (24) Is recessed. With the tooth cap (5) mounted,
the hollow space (24) is pushed over the tooth nose (3), which thus supports the tooth cap (5). For a good support, the wedge
surfaces (8, 9) of the tooth nose (3) have radii of curvature curved convexly perpendicular to the longitudinal axis (16) and
continuously decreasing from the tooth edge (7) to the nose root (17). In corresponding manner, the wedge surfaces (25, 26) of
the hollow space (24) have concavely curved radil of curvature which continuously decrease from the base (28) to the mouth
(29) of the hollow space (24). In this way a large application surface of the tooth cap (5) on the tooth nose (3) Is obtained. In
order to secure the tooth flap (sic) (5), a locking pin is provided which passes through the holes (20, 34) in the tooth nose (3) and
the side surfaces of the tooth cap (5) and holds the latter fast.
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ABSTRACT OF THE DISCLOSURE

The excavator tooth has a tooth holder (1) on one end of
which a wedge-shaped tooth nose (3) 1s developed. The tooth nose
(3) bears a wedge-shaped tooth cap (5) in which a wedge-shaped
hollow space (24) 1is recessed. With the tooth cap (5) mounted,
the hollow space (24) is pushed over the tooth nose (3), which
thus supports the tooth cap (5). For a good support, the wedge
surfaces (8, 9) of the tooth nose (3) have radii of curvature
curved convexly perpendicular to the longitudinal axis (16) and
continuously decreasing from the tooth edge (7) to the nose root
(17). In corresponding manner, the wedge surfaces (25, 26) of
the hollow Space (24) have concavely curved radil of curvature
which continuously decrease from the base (28) to the mouth (29)
of the hollow space (24). In this way a large application
surface of the tooth cap (5) on the tooth nose (3) 1is obtailned.
In order to secure the tooth flap (sic) (5), a locking pin 1s
provided which passes through the holes (20, 34) in the tooth
nose (3) and the side surfaces of the tooth cap (5) and holds the

latter fast.
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The present invention relates to an excavator tooth for
attachment to the edge of an excavator bucket which tooth is
formed of a tooth holder having a wedge-sghaped tooth nose
intended to extend beyond the edge of the bucket and of a
tooth cap which can be placed on the tooth nose and fastened
thereon by a locking pin, the tooth nose having convexly
curved wedge surfaces on both sides and axtending into a
wedge-shaped hollow space recessed in the body of the tooth
cap the wedge surfaces of which are adapted to the wedge

surfaces of the tooth nose.

Practically all excavator buckets are provided with a

number of excavator teeth. However, other construction

machines, for instance loaders, graders and augers, are
equipped on their working tools with cutting teeth of the
same type as thofe used on excavator shovels. The excavator
tooth consists essentially of two parts, a tooth holder and
a tooth cap. The tooth holder searves Lor the attachment of
the tooth to the operating teol and 1s provided on one end
witlhh a tooth nose which is of approzximately wedge shape and
bears the tooth cap. The tooth cap is a wedge=-shaped body
provided with a hollow space which 18 open on one side, it
being pushed over the tooth nose and fastened. By the two-
piece development of the excavator tooth, the fact 1s taken
into account that, in particular, the tooth cap is subjected

to considerable wear in overation. It must therefore be

replaced when necessary, while the tooth holder remains

intact.
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In view of the large forces which act, in operation, on
the tooth cap, a good attachment between the tooth nose and
the tooth cap is necessary. Experience has shown that a
good attachment between tooth noge and tooth ¢ap is
difficult to obtain. Most of such attachments which have
been proposed up to now are proof of this. To be Sure,
there ara suitable methods of manufacture for manufacturing
excavator teeth with customary tolerances, eithaer by casting
or by drop-forging. Nevertheless, additional holding means
ara provided which are intended to assure a better holding

of the tooth gap.

Federal Republic of Germany Patent Publication

No. C-2 605 211, published on September 2, 1976, describes a
two-piece shovel tooth in which the tooth nose has, at the
root of the nose, on both sideas, support surfaces on which
projectiong on the mouth of the hollow space of the tooth
cap rest. Purther support of the tooth cap is present at
the base of the hollow space of the tooth cap. In this way,
the tooth cap 1&g gupported in punctiform or linear manner

and the supporting places are placed under high load in

operation and therefore wear rapidly. This has the result

that the locking bolt which locks the tooth cap on the tooth
nose is developed as a solid play-free fastening bolt which
cooperates in the transmitting of the forces which act on

the tooth cap. However, in this case also, large local
stresses ocCur which lead to a correspondingly large amount

of wear.



CA 02163164 2002-07-29

Federal Republic of Germany Patent Publication
No. C-1 255 595, published on November 30, 1967, also shows

such a development of an excavator tooth. The wedge-shaped

tooth nose has a curved wedge surface which is developed as
a body of revolution, the longitudinal axis of the fastening
bolt coinciding approximately with the axis of the body of

revolution. The tooth cap is to have a recesg which is

=

adapted to the wedge shape of the tooth nese. In order,

however, for the forces to be reliably transmitted by the
tooth cap, tonguas are arranged at the mouth of the recess
in the tooth cap, these tongues being received by recasses
at the root of the nose. Together with arcuate recesses
which are arranged on the side walls of the tooth nose and
cooperate with surfaces of the tooth cap the tooth is
supported locally and 1t thus has places of increased stress
with a correspondingly large amount of wear. Furthermore, it
is necessary for these places which engage one within the
other to be held together, for which a fastening bolt with
the use of an elastic lock is usged.

From U.S. Patent No. 2 050 014, issued on August 4,
1936, therxe 1is also known an excavator tooth the tooth nose
of which is shaped with curved wedge surfaces, which

surfaces, howevey, are curved inward so that the corners of

the recesses of the tooth cap have an acute angle of less

than 90°. The tooth cap furthermore has a relatively thin

wall and ig intended to deform upon the mounting, The use
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of such excavator teeth is thus posszible only in the case of
light earth, for instance, sandy earth.

The inventicn also relates to a two—-pliece excavator
tooth, but one which, hcwever, does not have the limitations
of the known excavator teeth. Rather, irn it, the wedge
surfaces of the tooth nose and of the recess 1n the tooth
cap are s0 developed that surface application of the wedge
surfaces takes place over which the forces acting on the
tooth nose are conducted further, regardless of the
direction from which they act ¢n the wooth nose.

Therefore, in accordance with the present invention,
there is provided a digging teooth for attachmen:t to a shovel
adge of a digger szshovel, which comprises a tooth holdar
having a wedge-shaped tooth projection intended to protrude
beyond the shovel edge and a wedge-shaped tooth cap which
can be slipped over the tooth projection and is securable
thereon, said tooth projection comprising two wedge faces
situated opposite a longitudinal axis and defined by lateral
faces and said tooth cap comprising a cavity, which is
defined by lateral faces and has wedge faces identical to
the wedge faces of the tooth projectior, characterized in

that the wedge faces of the tooth projection and cf the

in sections perpendicular to the longitudinal axls, a radius

of which profile decreases continuously in a qQirection

towards the
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tooth holder, and a guide wek 18 disposed on the tooth
projaction i1in a ¢entral region of the wedge faces thereof,
parallel to the longitudinal axis, and a longitudinal groove
is provided in the cavity of the tooth cap to accommodate
salid web, a bore being provided, f¢r the securement of the
tooth cap, in the lateral faces of the tooth projection and
of the tooth cap for the insertion of a securing bolt, at a
spacing from the opening of the cavity in or parallel to a
centxal plane of the wedge faces of the tooth projection and
of the tooth cap.

Also in accordance with the present invention, There 1is
provided an excavator tooth for attachment to an edge of an
excavator bucket, which comprises:

a tooth holder having a wedge~shaped tocth nose with a noss
acdge and a nose root and sides thereoi, szid tooth nose
extending beyond the edge ¢f the bucket.

a tooth cap which can be placed on the tooth nose and
fastened thereon, said tooth c¢ap having a tooth cap body;
the tooth nose having curved wedge surfaces;

a wedge=-shaped hollow space having wedge surfaces thereof
and being recessed in the body ¢f the teooth cap, said wedge-
shaped hollow space having 2 base and a mouth, wherein the
curved wedge surfaces ¢of the tooth nose extend nto the
wedge-shaped hollow space, the wedge surfaces of the hollow

space being adapted to the wedge surraces cr the tooth nose;
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wherein the curved wedge surfaces ¢of the tooth nese and the
wedge surfaces of the hollow space have the same circular
profiles perpendicular to their longitudinal axes, a

radius of curvature of which gdecreases continucously f{rom the
nose edge to the nose root ¢f the tooth nose, and froem the
pase to the mouth ¢f the hollow space:;

including a guide web on the wedge surfaces of the tooth
nose spaced from the nose rcoot and logated in a central
region of the wedge surfaces of the tooth nose, 1lncluding &
longitudinal groove in the wedge surfaces of the hollow
space of the tooth cap to receive the gulde web of the tooth
nose, wherein sald longitudinal greoove terminates inside the
mouth of the ho.low space: and

wherein the tooth holder and tooth cap have lateral faces,
and the wedge-shaped hollow space includes a bore in the
lateral faces for the insertion of a locking pin tharein to

fasten the tooth cap on the tocth holder, and wherein the

bore in the tooth holder for receiving the locking pin has

ehas anQ ' a Centra. part and nas a larger alameter at ootn
ends than in the central part, the transition from the
larger to the smaller part being developed as a bevel
wherein the bore is arranged at a distance from the nose
root and at a distance from the opening at the base of the
wadge~shaped hollow space.

The invention will now be described with reference to

an empodiment which 1s shown in the figures of the

accempanving drawing, in whech:
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1 18 a side elevation of the tooth holder of an
excavator tooth having a wedge-shaped tooth nose;
Fig. 2 18 a plan view of the tooth nose of the
excavator
tooth of Fig. 1;
. 3 is a cross section along the line III-III of
Fig. 2;
4 is a cross section atlong the line IV-IV of Fig. Z;
. D 1s a longitudinal section through the tooth cap of
an excavator tooth having a wedge-shaped recess
which fits the tooth nose of Figs. 2 to 4;
< is a plan view of the tooth c¢cap of Fig. 5; and
7 i a cross z2ection along the line VII-VII of
Fig. 6.

The tococth holder 1 shown in ¥Fig. 1 i3z formed of a

fastening part 2 and a tocoth nose 3. By the fastening part

2,

the tooth holder 1 is fastened to a worx tool of a

construction machine, for instance Lo the edge of an
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excavator bucket, beling preferably welded thereto. The

that the tooth nose is not affected. ~Whether the fastening

cap 5 which can be placed thereon; see Figs. 2 and 5.

The tooth nose 3 is a wedge-shaped body having a rounded

nose edge 7. Its two wedge surfaces 8, 9 are limited by side

surfaces 10, 11,

r 2 0f the tooth nose 3 are convexly

curved and have a arcuate profile 15. The radius of

curvature R of

curvature R. The ratio of the radii R at these places jis

about 131.38 to 1:1.64, and preferably 1:1.5.

On the wedge surfaces 8, 9 of the tooth nose 3

region of the longitudinal axis of the tooth nose 3 and

passes, spaced from the nose edge 7, into the wedge surface

8,9. The width of the guide web 18 is less than about one-

third of the width of the wedge surfaces 8, 9 and jits height
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is only a few millimeters, for instance 3 to 5 mn.

A hole 20 passes through the tooth nose 3. Its axis 21
extends in or parallel to the central plane 12 of the tooth
nose 3. Furthermore, at the ends of the hole its diameter 1s
3 to 4 mm greater than the diameter in the central part of
the hole 20 and.passes with a bevel 19 into the central part
of the hole. By this arrangement, the wedge surfaces 8, 9
‘are completely available for supporting the tooth cap 5.

The side surfaces 10, 11 extend somewhat conically to
the longitudinal axis. They are not required for the taking
up of lateral forces; this is done by the curvature of the
wedge surfaces and, to a lesser extent, by the guide web 18.

On the nose root 17, the tooth nose 3 is limited by the
end surface 4 of the fastening part 2 which has the shape of
an obtuse wedge the edge of which lies in the central plane
12 of the tooth nose 3. The end surface 4-extends over the
edges of the nose root 17 (see Fig. 4) and has approximately
the length of the edge of the tooth cap 5.

The tooth cap 5 (see Figs. 5 and 6) 1s a wedge-shaped
body the edge 23 of which extends in gable shape with respect
to the longitudinal axis 16. The tooth cap 5 has a wedge- '
shaped hollow space 24 the dimensions of which ‘agree
identically with those of'the tooth nose 3 and the wedge
surfaces 25, 26 of which are curved concavely by exactly the

same amount that the wedge surfaces 8, 9 of the tooth nose 3
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are curved convexly. Accordingly, the radii of curvature R
of the circular profiles lying perpendicﬁlar to the
longitudinal axis 6 also extend in the same manner as 1n the
case of the tooth cap 3, i.e. continuously from the bottom 28
of the hollow space 24 up to the mouth 29 with decreasing
radius of curvature. Corresponding to the guide webs 18 of
the tooth nose 3, a groove 30 is recessed in the wedge
surfaces 25, 26 of the hollow space 24, thils groove serving
to receive the guide web 18 of the tooth nose 3; see Fig. 7.
The latter does not extend (see Fig. 5) to the edge of the
mouth 29, but terminates previously and passes into the wedge
surfaces 25, 26. In this way, the result 1s obtained that,
in the region of the mouth 29, an uninterrupted wall portion
of the hollow space 24 is present which rests on an also
uninterrupted wall portion of the nose root 17. There are no
holding means for the local holding of the tooth cap such as
are used in excavator teeth and the hole for a fastening bolt
also passes through the tooth nose 3 and the tooth cap 5
outside of the wedge surfaces 8, 9, 25, 26.

The outer shape of the tooth cap 5 (see Figs. 6 and 7)

has a greater width at the wedge edge 23 than in the region
of the mouth. Ribs 35 extend along the longitudinal edges,
while a hole 34 to receive the locking pin, preferably a
heavy-type dowel pin, is provided on the side surfaces 32,

33, said hole having a diameter which is somewhat greater
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than the-hole in the tooth nose 3.

The locking pin does not have the object here of
conducting large forces from the tooth cap 5 to the tooth
nose 3 -- this is done by the surface application of the
wedge surfaces 8, 9, 25, 26 -- but it serves to secure the
holding together of tooth cap 5 and tooth nose 3.

The tooth holder 1 and the tooth cap 5 are preferably
produced as drop-forged parts. The casting of these parts 1is
also possible, but with drop-forging higher strength is
obtained due to the possibility of using high-alloy steels.
The profiles 15 of the wedge surfaces 8, 9 of the tooth nose
5 are 1mparted a rounding 36 at the edges (see Fig. 3), as
are also the wedge surfaces 25, 26 of the tooth cap 5 (see
Fig. 7).

By the development of the tooth nose 3 and the tooth cap
5 in the manner described, a large application surface on the
wedge surfaces 8, 9, 25, 26 is sSurprisingly obtained despite
the customary tolerances. Local, highly loaded places are
thereby avoided. The locking bolt does not pass, as in the
known embodiments, through the bearing wedge surfaces but
through places subject to little load in the side surfaces
10, 11, 32, 33. Therefore, the hole 20 can also be somewhat
larger at the ends than in the central part. This
facilitates the mounting of the locking bolt 1f, in the case

of a working tool, the distance between the excavator teeth
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1s relatively small. In such case, the locking bolt can be
introduced obliquely into the hole 20 and be hammered in
place, 1t sliding over the bevel 19 into the central part of
the hole. The hole 34 in the side surfaces 32, 33 of the
tooth cap 5 is still somewhat larger than the hole 20 of the
tooth nose 3 at its ends (see Fig. 2), but it is shifted

somewhat with respect to the tip 23 of the cap so that the

‘locking bolt rests against the mouth-side wall of the hole

i and thus holds the tooth cap 5 fast on the tooth nose 3.

-10-
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The embodiments o©of the invention in which an exclusive
property or privilege is claimed are defined as follows:

1. Digging tooth for attachment to a shovel edge of a
digger shovel, which comprises a tooth holder (1) having a
wedge—shaped tooth prejection (J3) intended to protrude
beyond the shovel edge and a wedge-snaped tooth cap (9)
which can be slipped over the tocth projection (3) and is
securable thereon, said tooth projection (3) comprlsing TWo
wedge faces (§,9) situated opposite a longitudinal axis (16)
and defined by lateral faces (10, 11) anrd said tooth cap (9)
comprising a cavity (24), which is defined by lateral faces
(32, 33) and has wedge faces (<5, Z26) identical to the wedge

faces (8,9) of the tooth projection (3), characterized in

that the wedge faces (8, 9, <5, £6}) of the tooth projection
and of the tooth cap are defined by a circular profile (13)
over their width in sections (Figs. 3, 4, 7) perpendicular
to the longitudinal axis (16), a radius (R) of which profile
decreases continucusly in a direction towaras the tooth
holder (1), and a guide wab is disposad on the tooth
projection (3) in a central region of the wedge faces (8, 9)
thereof, parallel to the longitudanal axis (16), and a
longitudinal groove (30) is provided in the cavity (24) of
the tooth cap (5) to accommodate said web, a bore (20, 34)
being provided, for the securement of the tooth cap (5), 1n
the lateral faces (10, 11, 32, 33) onf the tooth projection
and of the tooth cap for the insertior of & securing bolt,

at a spacing from the opening (29} of the cavity (Z24) 1in or
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parallel to a central plane (12) of the wedge faces (8, 9,

25, 2b) of the tooth projection and of the tooth cap.

2 . Digging tooth according to claim 1, characterized
1n that the radius (R) of the circular profile (15) changes

in the ratio 1 : 1.38 to 1 - 1.64.

3, Digging tooth according to ¢laim 2, characterized
in that the radius (R) of the circular profile (15) changes

in the ratie 1 @ 1.38 to 1 +«+ 1.5,

4. Diggaing tooth according to any one of claims 1 to
3, characterized in that the longitudinal groove (30) fer

accommodating the guide web (18] flattens towards the

opening (29) of the cavity (24) and terminates in the wedge

face (25, 26) of the tooth cap.

5. Digging tooth according to any one of claims 1 to
3, characterized in that the spacing bhetwaen the bore (20,
34) and the opening (22) of the cavity (24) amounts to
supstantially one-third of the overal. length of the cavity

(24) .

6. An excavator tooth for attachment to an edge of an
excavator bucket, which comprises:

a tooth holder having a wedge-shaped tootn nose with a nose

edge and a nose root and sides thereof, said tooth nose



CA 02163164 2003-10-09

extending beyond the edge of the bucket;

a tooth cap which can be placed on the tooth nose and

fastened thereon, said tooth cap having a tooth cap body;
the tooth nose having curved wedge surfaces;

a wedge-shaped hollow space having wedge surfaces thereof
and being recessed in the body of the tooth cap, said wedge-
shaped hollow space having a base and a mouth, wherein the
curved wedge surfaces of the tooth nose extend into the
wedge-shaped hollow space, the wedge surfaces of the hollow
space being adapted to the wedge surfaces of the tooth nose;
wherein the curved wedge surfaces of the tooth nose and the
wedge surfaces of the hollow space have the same circular

proflles perpendicular to their longitudinal axes, a radius

of curvature of which decreases continuously from the nose

edge to the nose root of the tooth nose, and from the base

P

to the mouth of the hollow space;

including a guide web on the wedge surfaces of the tooth
nose spaced from the nose root and located in a central
region of the wedge surfaces of the tooth nose, including a
longitudinal groove in the wedge surfaces of the hollow
space of the tooth cap to receive the guide web of the tooth

nose, wherein said longiltudinal groove terminates inside the

mouth of the hollow space; and
wherelin the tooth holder and tooth cap have lateral faces,

including a bore 1n the lateral faces for the insertion of a

13
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locking pin therein to fasten the tooth cap on the tooth
holder, and wherein the bore has ends and a central part and
has a larger diameter at both ends than in the central part,
the transition from the larger to the smaller part being
developed as a bevel wherein the bore is arranged at a
distance from the nose root and at a distance from the

opening at the base of the wedge-shaped hollow space.

7. An excavator tooth according to claim 6, wherein the
radil of curvature change continuously 1in a ratio of 1:1.38

co 1:1.64.

8 . An excavator tooth according to claim 7, wherein the

radil of curvature change continuously in a ratio of 1:1.38

to 1:1.5.

0. An excavator tooth according to claim 6, wherein the

bore 1s 1n a central plane of the wedge surfaces.

10. An excavator tooth according to claim 6, wherein the

bore 1s parallel to a central plane of the wedge surfaces.

11. An excavator tooth according to claim 6, wherein the

distance of the bore from the nose root and the mouth of the

hollow space 1s about one third of the total length of the

tooth nose and the hollow space.

14
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12. An axcavator tooth according tc claim 6, where;n
the longitudinal groove flattens off towards the mouth of
the hollow space into the wedge surface of the tooth cap and

terminates in the wedge surface of the tooth cap.

13. An excavator tooth accoxding to claim 6, wherein
the wedge surfaces of the tooth nose and of the hollow space

of the tooth cap are provided with a rounding.

14. An excavator tooth according to claim 6, wherein
the tooth nose has convexly curved wedge surfaces and the

hollow space has concavely curved wedge surfaces.

15, An excavator tooth according to claim 6, wherein
the wedge-shaped surfaces on the tooth nose are

symmetrically positioned with respect to a central plane of

tﬁe wedge surfaces.

_15_
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