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The invention relates to replaceable dipper teeth for
excavating buckets and the like and has reference in
particular to an improved clamp or retaining means for
releasably locking a dipper tooth to the lip of an ex-
cavating bucket and which will additionally function as
the clamp or key for releasably locking a replaceable
point or tip to its adapter.

As regards all types of dipper teeth which are attached
to the lip of excavating buckets, it is practically impos-
sible to maintain a tight fit between the nose portion
of the lip and the adapter of the dipper tooth. One
reason for the dipper tcoth working loose is of course
due to the tremendous stresses and strains to which the
tooth is subjected as a result of the digging action of
the bucket. Ancther reason is that the important sur-
faces are usually not accessible for grinding and are es-
entially rough castings. Accordingly, after being sub-
jected to impact and pressure the surfaces will wear and
peen down rather rapidly, causing logseness to cccur be-
tween the adapter of the tooth and the bucket lip. If this
looseness between the parts is allowed to continue the
tooth will prematurely wear cut and in some cases such
looseness has been the direct cause of tooth breakage.

An object of the invention is to provide an improved
dipper tooth construction which will eliminate, on both
the adapter and lip, the rough surfaces which interen-
gage with each other by locating said surfaces so that
they are exposed and accessible for grinding to thus
establish bearing surfaces that are smooth enough to re-
main reasonably constant during the life of the casting.

A further object of the invention is to provide im-
proved dipper tooth construction which will employ a
dipper tooth having a relatively heavy shank for in-
creased strength, in combination with supporting nose
portions and a clamping member of unique design for
releasably locking the bearing surfaces in tight engage-
ment, one against the other.

The so-called shank type of tooth or adapter is pre-
ferred for use on general purpose buckets such as those
sold to private operators, contractors, municipalities and
the like. On this type of bucket the usual practice is to
cast the base connections as an integral part of the dip-
per front or lip. Therefore, it is necessary to use clamp-
ing members which in the past have comprised tapered
wedges or keys which extend vertically through aligned
openings provided in the lip and shank, respectively.
The vertical wedges and keys have been a source of irri-
tation and trouble to shovel operators. Wedges to be
effective must have a large amount of take-up, which
means that they must extend above and below the dipper
lip. Also no method has been devised to keep a tapered
wedge in tight engagement since it is constantly in con-
tact with the material being handled on the inside of the
dipper and is subjected to rough usage by rocks and such
material as may contact the underside of the dipper.

Accordingly, another object of the invention is to pro-
vide .an improved clamping member or retaining pin for
dipper feeth which will-be fully enclosed within the top
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and bottom surfaces of the dipper lip, a clamping mem-
ber that can not be displaced inwardly beyond the point
where it will function efficiently, and a clamping member
or retaining pin that can be removed only by ‘using a
punch and hammer.

A further object resides in the provision of a clamping
member for the purposes described which will embody
a resilient rubber pad adapted to be compressed by
insertion of the clamping member in openings provided
therefor, and which functions during usage to auto-
matically expand and take up looseness such as may be
caused to wear at the bearing surfaces.

A more specific obiect is to provide a unitary clamp-
ing member consisting of a metal clamp, a metal wedge;
and a rubber pad located between the clamp and wedge
and wherein the unitary member has a special shape and
configuration, all of which are so designed as to facilitate
inserfion of the clamping member and which additional-
1y serves to prevent accidental displacement of the mem-
ber, regardless of the pressure or lack of pressure applied
to the rubber pad.

With these and various other objects in view, the in-
vention may consist of certain novel features of construc-
tion and operation, as will be more fully described and
particularly pointed out in the specification, drawings and
claims appended hereto.

In the drawings which illustrate an embodiment of the
device and wherein like Teference characters are used
to designate like parts—

Figure 1 is a top plan view, fragmentary in nature,
illusirating part of a dipper lip to which has been at-
Lached the improved structure of dipper tooth embody-
ing the features of the invention;

Figure 2 is a side elevational view of the hp and dip-
per tooth shown in Figure 1, with parts being shown
in section to better illustrate the locking action of the
clamping member;

Figure 3 is a side. elevational view showing one pre-
ferred form of clamping member;

Figure 4 is a front elevational view of the. clamping
member shown in Figure 3;

Figure 5 is a sectional "view Lakf‘n substantially along
line 5—5 of Figure 3;

Figure 6 is a side elevational view of another pre=
ferred form of clamping member;

Figure 7 is a front elevational view of the clamp1n°
member shown in Figure 6;

Figure 8 is a fragmentary sectional view 111ustrat1ng
the position of the parts for initially inserting the clamp-
ing member into the openings provided therefor;

Figure 9 is a view similar to Figure 8 but showing the
clamping member fully compressed and partially inserted
in the openings provided therefor;

Figure 10 is a view similar to Figure 9 but showing
the clamping member fully inserted in its openings and
with the member in compressed relation for exerting
pressure to take up any looseness such as may develop
between the tooth and the lip of the bucket;

Figure 11 is a view similar to Figure 10 but illustrating
an expanded position of the clamping member;

Figure 12 is a fragmentary sectional view illustrating
a modified form of clamping structure coming within
the inventicn; and

Figure 13 is a plan view of a replaceable point and
adapter, parts being shown in section to better illustrate
the use of the present clamping member for releasably
locking the point to its adapter.

Referring to the dla'vmgs and particularly to F1gures
1 and 2, the invention is shown as applied to: the lip 10
of a conventional excavating bucket of the type used
with power shovels. The lip has a top surface 11 and . a
bottom surface 12. The top surface may be referred:to
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as the inside surface since it is within or substantially
enclosed by the side walls of the bucket. At spaced
locations along the front edge of lip 10 the same is
provided with nose portioiis 14—14, each such pair of
nose portions beéing disposed on the respective sides of
an opening or recess such as 135, extending longitudinally
of the lip. The recess 15 is adapted to receive the shank
such as 16 of the dipper tooth identified in its entirety
by numeral 17. Said tooth may be of the one or two-
part. typé having a shank member, preferably of the
socket type, and which is of a size and length to be re-
ceived by the recess 15. In dipper teeth of the one-part
type the shank and tooth are integral so that a unitary
article is provided and wherein the entire unit is re-
moved when it becomes necessary to replace a worn
tooth. In dipper teeth of the two-part type the point
comprises a separate element from the adapter which is
formed integral with the shank portion. Figures 1 and 2
show a two-part tooth wherein the shank portion 16 is
integral with the adapter 18, the latter providing certain
base portions designed to receive the replaceable point
20. A key or clamping member such as 2% is inserted
in the aligned openings provided by the structure and
said member retains the point in attached relation on
the adapter.

“The invention contemplates that the clamping member
such as shown in Figures 6 and 7 will find utility in
locking replaceable points in assembled relation on their
adapters. The openings in the parts for receiving the
clamping member and the coaction of the member there-
with is the same irrespective of whether the member is
adapted to lock a digging tcoth to the lip of a digger
or lock a replaceable point to its adapter. The structure
-of replaceable point and adapter as shown in Figures 1
and 2 is disclosed and claimed in application Serial MNo.
138,238, now Patent No. 2,689,419, filed in the name of
Daniels and Murtaugh on January 12, 1950, and entitled
“Excavating. Bucket Adapters and Teeth.”

In the present design of dipper tooth the contacting
surfaces between nose porticn and adapter are exposed
and rendered accessible for grinding. As a result the
rough surfaces on the castings can be ground smcoth to
thus. establish bearing surfaces which are compact and
smooth so that they remain réasonably constant during
the life of the casting. Also in accordance with the in-
vention, the shank portion 16 of the dipper tooth is
preferably of the socket type and relatively large in size
in order to provide adequate strength to withstand the
severe stresses and strains to which the tooth is subjected
during digging action of the bucket. The shank portion
16 is adapted to have a relatively close and tight fit
within the recess 15 and it will be observed that position-
ing pads such. as 22 are provided on respective sides of
the shank portion at its forward end adjacent the adapter
portion 18. The positioning pads 22 are adapted to
have their flat surfaces accurately ground to specified
dimensions so that the positioning pads will have proper
contact with similar positioning pads 23 located on the
nose portions 14, respectively. Each pad 23 is positioned
on the inside surface of its respective nose portion ad-
jacent the forward end thereof. With the tooth in place
it will be seen that the adapter is held against lateral
movement and with the socket type of shank portion
having the proper fit within recess 15 the structure is
generally adequate for securely mounting the adapter of
the dipper tooth on the lip of the bucket. Of course the
positioning pads 23, provided on the inside surfaces of
the nose portions, are also ground flat to specified dimen-
sions in order that the proper contact may result with
respect to pads 22,

The present invention seeks to improve the mounting
of the adapter on the lip of the bucket by eliminating
rough surfaces where the parts are adapted to interengage
and thus reduce the wear which necessarily takes place
between said surfaces. Accordingly, the nose portions
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14—14 are each provided with ground surfaces such as
25 and 26, the same sloping diagonally in a forward
direction to form an angle at the apex of the nose por-
tion. In a similar manner the adapter 18 is provided
with complementary surfaces on each side of the adapter,
the same being identified by numerals 27 and 28. 1In
mounting the adapter on the lip of the bucket the surfaces
of the nose portions interfit with the adapter so that
surfaces 25 and 26 are in contact with surfaces 27 and
28, respectively. The surfaces are all exposed and ac-
cessible for grinding so that they can be ground smooth
for a full and accurate contact.

Instead of using tapered wedges or keys which are con-
ventional for locking the shank portion of a tooth to the
dipper lip, the invention substitutes therefor an improved
clamping member having a novel shape and configuration
and a unique mode of operation whereby the clamping
member is effective to take up the wear occurring at
the bearing contacting surfaces. Also the disadvantages
inherent in the use of tapered wedges and keys is entirely
eliminated by the present clamping member since the
same is wholly confined within the top and bottom sur-
faces of the dipper lip. This is an important advantage
since no obstructions arc presented on the top surface
such as would interfere with the material within the

- dipper and the lack of obstructions on the bottom surface

permits use of the shovel for digging rocks and similar
material.

The improved clamping member of the invention is
shown in Figure 1 in fully engaged position for locking
adapter 18 and the shank member 16 thersof to the lip
19 of the bucket. Figures 3, 4 and 5 show constructional
details ¢f the member. The numeral 30 indicates the
clamping member in its entirety, the same consisting of
a member 31 generally C-shape in cutline, an arcuate
wedge 32, and a pad 33 of rubber or similar resilient
material. The C-shaped member 31 is provided with a
head portion or top 34 having an elliptical outline and
a shape to neatly fit within opening 35 provided therefor
in the top surface 11 of the dipper lip. Also said clamp
on one side thereof, such as the left side, Figure 4, is
provided with a top recess 36 and a bottom recess 37.
The recesses are adapted to receive the projections 38
and 39, respectively, provided at the top and bottom
ends of the wedge 32. Said projections have a width
equal to about one-half that of the wedge and the
projections are located adjacent the left side of the
wedge, as shown in Figure 4, as a result of which they
enter the recesses which accordingly function to retain
the wedge in proper position on the clamp. The clamp-
ing member is completed by the resilient pad 33 which
may comprise a rubber pad, the same having location
between the clamp and the wedge.

Figures 6 and 7 disclose another preferred form of
clamp member or retaining pin 40 wherein the rubber
pad is bonded to the clamp and wedge so that the retain-
ing structure comprising the projections and recesses can
be eliminated. The retaining pin essentially consists of
the member 41, which is generally C-shape in outline,
having associated therewith the arcuate wedge 42, with
the rubber pad such as 43 being located between the
clamp and wedge. As best shown in Figure 7, adjacent
surfaces at the top and bottom of the wedge are flat.
Accordingly, the inside top and bottom surfaces 44 and
45 of the clamp 41 are flat and parallel to the top and
bottom surfaces 46 and 47 of the wedge 42. Also it
will be noted that the wedge is located substantially with-
in the confines of the C-clamp so that upon insertion of
the clamping member movement applied to the clamp
will be directly transmitted to the wedge.

The retaining pin of the invention has a special shape
and configuration in order to facilitate insertion of the
member in substantially aligned openings provided there-
for in the dipper lip and in the :shank of the tooth. As
best shown in Figures 3 and 6 the C-shaped member 31 is
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provided with a concavity or depression on the exposed
surface thereof opposite the wedge. Said concavity. is
characterized by a flat bottom area 50 and sloping side
areas 51. The opening 52 formed in shank 16 of the
dipper tooth is provided with surfaces complementary in
shape to the concavity characterizing the clamping mem-
ber. As best shown in Figure 8, the forward surface of
the opening 52 of the shank is convex in contour, the same
being formed by a flat area 53 and sloping side areas 54.

The locking action of the clamping member is best illus-
trated in Figures 8 to 11 inclusive. In accordance with
the invention the initial positioning of the adapter 18 on
the nose portion of the dipper lip is such as to locate
opening 52 in forward offset relation with respect to open-
ings 35 and 55, located respectively in the top and bottom
surfaces of the lip. It will be observed that the rear sur-
face of opening 52 is displaced forwardly as regards the
rear surfaces of openings 35 and 55. The forward surface
of opening 52 is likewise displaced forwardly although due
to the convex prejection on said forward surface the flat
areas 53 are substantially in vertical alignment with the
forward edge of openings 35 and 55. With the opening
82 in the shank 16 positioned as shown in Figure 8 it is
possible io partially insert the retaining pin 39 by hand.
The rounded bottom extremity of the clamp or C-shaped
member 31 has been provided to facilitate the infroduction
of the clamping member or retaining pin into the openings
thus provided, and in this connection it will also be ob-
served that the concavity in the forward surface of the
clamp is a necessary feature or otherwise it would be
impossible to insert the clamping member into the open-
ing 52.

In order to foree the clamping member beyond the posi-
tion as shown ia Figure 8 it is necessary to apply force
thereto, for which purpose a hammer or similar instru-
ment may be employed and as the member is driven into
opening 52 the rubber pad 33 wiil be fully ccmpressed and
eventually the parts will assume the position as shown in
Figure 9. Here again it will be observed that the con-
cavity in the forward surface of the clamp coacts with the
convex protrusion on the forward surface of opening 52
to permit continued insertion of the clamping member.
For example, it will be seen that the sloping side area 51
aligns with sloping area 54 and the action is such as to
allow continued downward movement of the clamping
member.

Figure 10 illustrates the position of the parts with the
clamping member fuily inserted and with the rubber pad
under maximum compression. The complementary nature
of the concavity provided by the clamp and the convex
protrusion on the forward wall of opening 52 is clearly
illustrated. For this initial positioning the clamp 31 is
engaged top and bottom by the forward wall of openings
35 and 55, respectively. The wedge, centrally thereof, is
in contact with the rear wall of opening 3Z. Accordingly,
the adapter and thus the dipper tooth is securely retained
and actually locked in position on the dipper lip of the
bucket and provision is made for expansion of the clamp-
ing member for the necessary take-up or “draw” so that
the adapter will be automatically tightened as wear takes
place between bearing surfaces. The present clamping
member accordingly functions similar to a3 tapered wedge
but without the necessity of manual adjustments.

Experience indicates that the adapter of a dipper tooth
will move rearwardly on the bearing surfaces approxi-
mately three-sixieenths of an inch during its normal life.
Accordingly, it was necessary in designing the. present
retaining pin to provide for at least three-sixteenths of an
inch “draw” or take-up between fully compressed and ex-
panded positions. This feature alone would seen to pre-
clude the possibility of using any type of flexible connec-
tion because of the interference or obstruction presented
by the offset openings. The present retaining pin has been
Actually the con-
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figurations which make it possible to install the present
clamping member in the first place also serve to prevent
it from being inadvertently displaced or backed out of the
openings, regardless of the amount of pressure or lack of
pressure on the rubber pad. This can best be illustrated
by reference to Figure 11 which shows the position of the
parts after usage of the dipper tooth to the extent that all
the “draw” has been taken up. The effectiveness of
tapered -and flexible connections of the conventional type
decreases in proportion to the amount of tension that is
taken off the holding member. The connection becomes
increasingly loose and- will eventually fall cut or coms
pletely fail. This is especially objectionable in comnec:
tion with dipper teeth which are not visible to the operator.
Should digging continue following release of the clamp
the tooth and lip might be ruined, necessitating replace-
ment of these expensive parts. In the present clamping
member, as tension is relieved the locking action of the
compiementary surfaces becomes more effective.

During the act of inserting the clamping member, one
end of the rubber pad is subjected to compression, whereas,
the opposite end is subjected to tension. It was found
that unless some means of hoiding the wedge to the clamp
is provided difficulty would be experienced as a result of
this distortion of the rubber member. This accounts for
the present locking feature of the present member com-
prising the projections 38 and 39 which have interfitting
relation within the recesses 36 and 37 of the clamp. The
over-all dimensions of the member are not increased and
the retaining means does not present any interference fo
the action of the rubber pad during service.

Another advantage of the present clamping member is
the absence of projections on either side of the dipper
lip.  The member is not subjected to excessive wear and
is not liable to become loosened or knocked out, which has
been a major disadvantage in the use of tapered wedges or
clamps. It is also possible to form the head 34 of the
clamp of similar shape with respect to opening 35 in the
top surface of the dipper lip and thus the opening can be
completely closed by the present clamping member. It is
also possible to close the opening in the bottom surface 12
by the plug 56.

The modification shown in Figure 12 is designed for
adapters having spaced shank members and which have
interfitting relation respectively with the top and bottom
surfaces of the dipper lip. Accordingly, in said figure the
dipper lip is indicated by numeral 110, the top shank mem-
ber by 116, and the bottom shark member by 119. The
opening 135 in the top shank member is large enough to
receive the two-part clamping structure shown in this
figure. Also the opening 155 in the bottom shank mem-
ber is capable of accommodating both parts of the struc-
ture which includes a clamping member 136, such as
shown in Figure 3, and a C-clamp identified by numeral
168, The clamping member 139 is modified to the extent
of including a flange portion 161 located at the rear edge
adjacent the top. Also a projection 162 may be provided
on the rear edge adjacent the bottom but the same is op-
tional and may be omitted, Of course, the clamping mem-
ber 13§ is provided with the concavity which is on the
rear surface in this modification and the complementary
shaped projection is formed on the forward: surface of
the C-clamp 160. The end projections 162’ and 163 coact
with the surfaces 164 and 165 provided by the top and
bottom shank members to retain the C-clamp in place.

Figure 13 illustrates the application and use of the
clamping member such as shown in Figures 6 and 7 for
releasably locking a replaceable point to its adapter. The
adapter is generally indicated by numeral 216, the same
having suitable shank means such as 211 and a base por-
tion 212 on which is provided an integral forwardly ex-
tending nose portion. Said nose portion, generally indi-
cated by numeral 213, has a laterally extending horizontal
opening or passage therethrough such as 214 for accom-
modating a key or clamping member to be presently de-
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scribed. The replaceable point 215 is provided with the
conventional forward cutting edge 216 and said point is
provided with a rear cavity adapted to receive the nose
portion whereby the replaceable point is mounted on said
nose portion. As a result of the cavity the rear of the
replaceable point is substantially boxlike in formation,
having side walls at 217 and 218. Said side walls are
apertured as at 226 and 221, the opening being disposed
in substantial alignment with passage 214 when the re-
placeable point is mounted in proper associated relation
on the nose portion of the adapter.

The rear wall of the passage 214 is provided with a
special shape which is necessary to accommodate the
present claraping member. Accordingly, said rear wall
is convex in contour, the same having the protruding fat
area 222, which gradually merges into the normal sur-
face of the passage as a result of the sioping side areas
223 and 224. The clamping member, generally indicated
by numeral 225, has the approximate shape as shown in
Figure 6, and essentially consists of the C-clamp 226,
the wedge 227 and the rubber pad 228 having a position
between the clamp and wedge and being suitably bonded
to said metal elements. The rear surface of the C-clamp
226 is provided with the usual concavity characterized
by the flat boitom area 239 and by the sloping side areas
231 and 232.

The locking action of the clamping member 225 with
respect to the replaceable point 215 is similar in all
respects to the locking action as described in connection
with the dipper lip and shank. In the structure of Figure
13 the adapter 216 is fixed to the lip of the bucket and
thus the adapter and nose portion 213 may be considered
as the fixed element of the struciure. The replaceable
point 215 is adapted to have movement with respect
thereto and a considerable part of said movement is due
to the wear between the parts as a result of the pounding
to which the replaceable point is subjected during use.
Accordingly, when the replaceable point is initiaily applied
to the nose portion of the adapter the openings 228 and
221 in the point are offset forwardly with respect to the
passage 214 in the nose portion. As wear takes place
the passage comes into substantial alignment. The clamp-
ing member 225 can be inserted in the openings and
passage in a manner as described with respect to Figures
8 to 11 inclusive, and upon full insertion of the member
the rubber pad 228 will be compressed to its maximum
extent so that tension is exerted in a rearward direction
on respective sides of the replaceable point for retaining
the same on the nose portien 213. Accordingly, the parts
are locked in assembled relation with provision being
made for expansion of the clamping member for the
necessary take-up or draw so that the replaceable point
will be automatically tightened as wear takes place be-
tween said point and the nose portion. When it becomes
necessary to renew the point 215 the clamping member
225 can be withdrawn and reinserted with the new point.

The invention is not to be limited to or by details of
construction of the particular embodiment thereof illus-
trated by the drawings as various forms of the device
will of course be apparent to those skilled in the art
without departing from the spirit of the invention or
the scope of the claims.

What is claimed is:

1. A retaining pin for separable parts of a dipper tooth
or the like comprising a generally €-shaped member hav-
ing an elongated shank and relatively short top and bottom
extensions projecting forwardly from the shank substan-
tially normal to the shank, said top and bottom extensions
having recesses in the inwardly disposed faces thereof and
said recesses each having 2 forward wall, a wedge disposed
between said extensions, said wedge having projections at
the top and bottom thereof respectively fitting loosely in
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said recesses and adapted to abut the forward walls of
the respective recesses so as to limit displacement of the
wedge outwardly in a forward direction in respect of the
C-shaped member, and resilient means interposed between
the opposed faces of the C-shaped member and the wedge
to normally urge the wedge outwardly toward its limit
position.

2. A retaining pin according to claim 1 wherein the
forward face of the wedge is arcuate at least in part and
wherein corners of the C-shaped member are rounded to
facilitate entry of the retaining pin between the separable
parts.

3. A retaining pin according to claim 1 wherein the
top extension of the C-shaped member is shaped comple-
mentary to a recess in an outward wall of one of the
separable parts to fit therein in a recessed relation when
the retaining pin is fully seated between the separable
parts.

4. In a dipper tooth comstruction, the combination in-
cluding a dipper lip having a recess and forwardly pro-
jecting nose portions on respective sides of the recess, a
dipper tooth having a rearwardly extending shank mem-
ber and having bearing surfaces complementary in shape
to the nose portions, said shank member being received
by the recess and the bearing surfaces having contact with
the nose porticns when the dipper tooth is mounted on
the dipper lip, said dipper lip having aligned openings in
the top and bottom walls respectively at the rear end of
the recess, said shank member having an opening there-
through having froat and rear walls and which is substan-
tially aligned with the openings in the dipper lip when
the dipper tooth is mounted therecu, a retaining pin for
holding the shank member in locked relation within the
recess, said retaining pin having location in the aligned
openings and having portions in contact top and bottom
with the walls of the dipper lip and adapted to contact the
rear wall of the opening in the shank member at an inter-
mediate point, said retzining pin including a C-shaped
member having a depression formed in one wall thereof
and the forward wali of the opening in the shank member
providing a projection which interfits with said depression
whereby to facilitate the insertion of the retaining pin in
the aligned openings and to hold the retaining pin in
operative position during use of the dipper tooth, said
C-shaped member of the retaining pin having relatively
short top and bottom extensions projecting in the direc-
tiion of the rear wall of the opening in said shank, said
top and bottom extensions having recesses formed in the
inwardly disposed faces thereof and said recesses each
having a rear end wall, a wedge disposed between said
extensions of the C-shaped member, said wedge having
projections at the top and bottom thereof respectively fit-
ting loosely in said recesses and adapted to abut said end
walls of the respective recesses to limit displacement of
the wedge in the direction of the rear wall of the opening
in said shank, and resilient means interposed between
opposed faces of the C-shaped member and the wedge
to normally urge the wedge forcefully against the rear
wall of the opening in said shank.

References Cited in the file of this patent
UNITED STATES PATENTS

1,220,186 Chambers o Mar, 27, 1917
1,519,101 Armstrong oo __ Dec. 16, 1924
1,816,710 YOung oo July 28, 1931
2,229,267 Younie — - Jan, 21, 1941
2,259,456 Crawford o ____ Cct. 21, 1941
2,385,395 Baer oo Sept. 25, 1945
2,568,075 Launder - Sept. 18, 1951
2,702,490 Launder e Feb. 22, 1955

[



