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6n excavating tooth assembly including an Ehapteﬁ.

a point squipped with rearwardly projecting %%nqueé.
and locking means including & vertical pin external  of
the adapter nose held in place hy a shrouded spring
loaded plug disposed perpendicularly to the line of
mounting  the paoint  on the adapter, the pin having
arcuate front and back surfares for wedging  engagement
with laterally proiecting ears an the nose and a

laterally projiecting lug on A point tonque.



EXCAVATING TODTH ASSERBLY

BACKGROUND AND _SUMMARY OF INVENTION

o] This inventicon relates to  an encavating tooth
assembly and more particularly, to an ascembly
featuring a novel lock arrangement  for removably

securing a point on an adapter.

10 Traditional excavating tooth locking devices
depend on enclasure within centrally located apertures
in the tooth components for development of dicslodgement
recsistive forces. Until the development of the HELILOK

virtually

(F) twist-on-point (U.5. Fat. No.
15 all commercial testh used a combination of a rigid lock

such as a pin and a resilient keeper surh as a plua.
Historically, the rubber plug operated through the lock
to tighten the pnint on the nose of the adapter and
these same tightening forces maintained the engagement
20 of the plug with the locking pin to resist pin ejection
The drawback in this appreoach was that resistance to
pin dislodéement giminished as the point/nose fit

ioosensd through service—-with resultant reduction  in

tooty tightening forces.

25
The ahbove-mentioned 7“532 patent did not use
centrally located apertures for containment but rather
a U-shaped lock straddling the adapter and enqgaging
rearwardly =xtending tongues on the point. This
0 realized & significant increase in strength aver
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preceding teeth., FRelative to the "%AZ2 patent 1 have
invented a  new locking system therefor which offers
several improvements and advantages nver the U-shaped

fastener.

The invention involves an euxternally mounted
elongated cshaped lock which provides @ point tightening
force t+hrough cooperative engagemant with two
vertically tisposed ears ronnected by A ledge on one
side of the adapher Dose and with the lug on one ear of
the pnint thyrocugh spring-iike deformation from ite free
shape. This Inck is maintained in place by engagement
with a retractable plug centrally located in the side
of the adapter nose. The adapter nose ears proiect
from the side of the nose & distance approximately
rqual to the thickness of the elnongated lock. The
connecting  ledge provides A& guide function when the
1ock is driven into place and then a cecondary bearing
function in aperation of the tooth assembly to prevent
agverstressing af the lock. Thie ledge proiects from
the side of the nose a distance of approximately hal f
the thichkness nf the elongated lock. The invention

provides the following advantages and improvements:

1. Extended lock jife through a unique stabilized
wedge actionj

2. Reduction of effort for loak removals
. Reduced cost;
4. No reguirement for a dedirated lock removal

tools and

4



5. Increase in arapter nose life.

The instant invention is described in  condunction
with an iillustrative embadiment in the accompanying

= drawing. in which—-—

FIG. ¢ i a fragmentary side elevational view of
a tonth emhrodying the inventions
Fitz. T is a top plan view of the tooth of FlG. 1i

10 FiG. & iws a sectional view along the line Z-3 of

FIG. 13
Fi1G. 4 is an enlarged ceectional view of the keeper

plug illustrated at the right—hand portion of FI6.

-
s

F16. 5 is an enlarged side etevahional view of the

15 locking pin sEEn AN the left-hand portion of FIG. 13
FIG. & is a front elevaticonal view of the pin of
FIG. 53
Fin. 7 — 7 are sectional views through the pin of
FIG. 5 along the lines 7-7, a-g and 9-7 respectively:
20 FIG. 10 is a fragmentary perspective view of the
adapter employed in the practice of the invention and
featuring the righft or "lockless” sides
Fitz. 11 is a fragmentary perspective view of the
adapter of FIG. 19 and festuring the left or "lock-
25 equipped” side, and alea illustrating the plug in
exploded relation thereto:
Fifz., 1?2 is a front end view of the adapter similar
to the =showing in Fi6G. 33 and
Fif5. 1% is a sectional view taken along the line
30 13 — 1% of FiG. 2.
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DETAILED DESCRIFTION

The instant invention find advantageous
application in connection with the excavating tooth of
the previously—mentioned co—ovmed .S, Fat. MNo.
4,335,557 which has been marketed widely under the
trademark HELILOE (FO. In certain instances, there has
difficulty of removal of the U-shaped fastener. In

any event, the lock of the instant invention reduces

the fairly high force requirement reguired in the “353¥
patent for lock removal.

In the illustration qiven, the numer al 20
designates generally the inventive tooth assembly. As

seen in FIGS. 1 and 2 the numeral 21 designates the
point element. The point 21 is mounted on an adapter
22. More particularly, the adapter 27 has a nose 23
(see particularly FIGS. 10 and 11) which is received
within a socket 24 (see FIGS. 1 and 2). The point 20
has a digging or earth engaging edge or bit 25 at the
end thereof opprsite the socket 24. Conventionally,
the point %1 iz installed on the adapter 22 by 2a lineal

movement along the longitudinal center line or axis of

the tooth 20.

As in the 532 patent, the point and adapter
employ generally helical thread means for achieving the
coupling between the point 21 and adapter 22. In the
illustration given the threads ot helical flutes 26 are

provided on the exterior of the nose 23 (see FIGS. 10
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and 11). In similar fashion, the nose 23 is equipped
with a stabilized end part as at 27 and for additional

details hereof, reference is hereby made to the I3

patent.

In the operation of the "532 constructioan {and
here as well) the point 21 was positioned with its
socket end in alignment with the forward end of the
nose. Groaves (not shown) in the point were aligned
with the threads 26 and instaillation was achieved by
rotating the point 21 through approximately 450.
Thereafter, a generally U-shaped locik was inserted into
the two side tongues 23 (see FIG. 2). These tongues 28
extend rearwardly of the point 21 and have siots 29
therein. The adapter nose has mating recesses 20 to
receive the tongues 28. The tongues 28 on the paoint Z1

enter the recesses 30 at the last stage of point

rotation incident to mountinag.

The lock generally designated 31 (See FIG. 3) of
the instant invention differs significantly from that
previously employed with ~532 patent construction,
consisting  in the illustrated embodiment of only a
single pin  Aas contrasted to the U-shaped lock
previously employed. The pin or lock bar is designated

%2 and is seen to be deformed as at 3% (see FIGS. |1 and

13) to provide a point tightening force.

The creation of this tightening force is
facilitated by a variable width praofile consisting of a

—-H—
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"1arge vadius", crncave forward edge 33 and a
temaller radius” , convex vear edge 35 (see  FIf, =)
Far swample, the pin 72 for the =ize &7 HELILOK (R) 1=
5.5" long with  the conocave farward edge 24 heing
developed by a 27" radine and the rea edge or sur face
by a 16" radius. The crozs sectional dimensions at the
ends are approximately 0. 75" o 0.80" with the targer
e

Aimension extending hetween the curfaces J4 and 5. At

mid—-length, this Adimension is 0.8707.

In installation of the pin %2, the forward edge 34
contacts a pair of vertically disposed ears 36, 37
which proji=sct  from one cide of the modified desian
HEL T 0 (R) nose (see FIGS. 1 and 11). The rear edge
25 contacts the lug 28 on one of the point tongues 28
{compare FIGS. 1 and ). The luas X8 are provided at

the extreme rear of bthe tongues 28 and are partially

defined hv the slnts 7.

Dur ing ss=embly the relatively narrower end width

of the pin 32 (See FIGS. S, &6 and 7 at I enters,

without resistance, the available opening between the

point tongue lug =3 and the ledge 40 (see FIG. 12)

extendinyg hetween the vertically disposed nose €ars
7. As the pin 32 is driven into this cpening its rear
edge IO engages the print lug 38 such that lateral
deformation of the pin 32 is induced. This elastic

deformation creates a point tightening force against

the point tongue lug.
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It is the aeometry of the forward edqge relative to
the rear edge of the pin that produces a uedge
tightening affect on the pnint  toongue  lug. This
geometry eliminates one af the negative aspeckts  of &
Fraditional straight taper wedaes. witich i1s the tendency
tn disassemble wder  load. With a straight taper
werige , Fhere i1s always 2 component of torth  loading
tending o dislcodge the wedne. With the instant
invention, there is nno such component., This geomebry
may he conzsidered as providing = stahilized wedge force
by virtue of plimination of the dislodgement force

component.

Ae  indicated above, the pin 32 is beveled at one
end as at 39— for engagement during assembly with the
spring  plug generally designated 41. As best seen in
FIGS. 7 oand A the pin 32 is equipped with A generally
conically shaped side recess 472 which receives the end
of a similarly shaped plug memher 4% (see FIG. 4). The
plug member 43 s equipped with an arially exitending
=hank 44 about which a helical spring 45 is mounted.

Stilld further, the spring 43 and shank 44 are
encapsulated wi th a shrouding means 46 which
advantageously may take the form of sel f-skinning
polyurethane rubher. This avoids problems of lock
removal which sometimes were difficult because of
frozen dirt which can pack around the spring in the
acsembly. Nl so, by =ncapsulating the spring 43 and
ahank 44 in the means 46 inward of the base 47 of the

.-8 —
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plug memher 43, a unitary element 41.

The self-skinning shroud means 46 esals nut  clay
and fines which hinder plug function and  the shroud
means is capable of agreat deformation without loss of
resiliency through the fact that water is prevented

from entering the foam cells.

The rcooperative engagement of the pin with the
plug 4t  at the beginning of ass=embly is arranged to
prevent accidental reverse ascembly of the pin. As
properly oriented for assembly the heveled end 39 of
the pin 32 will engage the tip of the plug member 43
such that, when the pin is driven toward assembly, the
total plug 41 is forced by a wedging action into the
rircular bore A48 zee FIG. 11) in the side of the

adapter nose and against the pressure of spring 45.

o

ecause the conical tip 49 of the plug is Jjoined to the
flange bearing or haze portion 47 of the plug by an
intermediate cylindrical portion S0, this plug wedging
action will neot occur when the pin is positicned in &
reverse orientation. In this instance, the blunt
portion 51 (see FIG. &) of the pin  end will flatly
contact the cylindrical portion of the plua tip =o that
assembly iz prevented. fzsemhly of the pin upside down
is prevented by the same means. The bheveled end 37 1S
equipped with an integral guide 3%a as seen in FIGS. 5
and 7 to assist the insertion of the pin 3Z2.

Spring loaded lacke have been disclosed in the

——
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prior art, for example, .5. Fat. No. 2,635,366 but
thic suffers from the drawback of having the lock
retention force operating in the same direction as the
point mounting direction. Another prior art  teaching
that employs detent like means for mouniting a point  on
the adapter is co-pwned th.G. Fat. No. 4,577,423 but  no

springs are employed.

A commercially available locking system employs a
central flex pin which forces two side pins into holes
in the pnint sidewall, thereby giving four surfaces of
point  retention. However, the side pins have nothing

to do with retaining the central flex pin in assembly.

Still annther type of spring usage is seen in co-
owned (1.8, Fat. No. 4,501,079 which employs a very wide
spring te achieve only secondary tightening capability

to prevent rattling.

The adapter nose rear, top and bottom profiles are
continucus uninterrupted surfaces as at 52 and 53 (see
FIG. 10) made possible because the two ears Z6 and 37

project only sidewardly. This optimires the nose in

recistance to fatigue failures in the area of the lock.

The ledge 40 doining the two vertically disposed
nose ears 36, 37 and formed by the termination of the
conically shaped nose is characterized by the same
lateral alignment with the point tongue  lug 8 as
existse in the co-owned U.S. Fat. No. 4,335,532 This

— 1 (:)__
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creates the same lonoitudinal shear Taading on the pin
as evists on the W-shapad Torio, wher &1 n a pin of
comparatilvaly small size and low cosh 18 ctructurally

adequate.

While the foreaning epecification & detailed
description of an embodiment af the invetion has heen
set deun for the  purpese of ilinstration, many
variations in the details hersingiven may be made by
those Seilledg in the art without departing from  the

spirit and =cope of the inventioan.
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1. A exrcavating tooth comprising an adapter and
a point, said arfapter having means at the rear end for
commection to a bucket or the like, a nose at the
farward end for coupling to =aid point and esar means on
one  side of  =aid onse, said point  having an earth
engaging edge abt one end constituting the tooth forward
end anrd a socket at bthe rear end for coupling to =aid

!

adapter  nose by movement along the tooth longitudinal
aris and tongue means extending rearwardly from said
=ocket Ffor ceooperative action with said adapter ear
means, and lock meoans externally af =aid nose and on
one side therenf releasably connecting said point  and

adapter saird lock means consisting eszentially of A

it

generally elongated pin memner disposed generally
transverceely of said axis and having generally arcuate
fovware  ond rear swrfaces for wedging engagement with
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said ear and tongue means, said pin member being
equipped with a recess in confronting retation to said
adaptef. said adapter having a bore transverse to =aid
tongitudinal  axis said one side rearward of said ear
means and aligned with said pin menher recess and a
plug member in said hore resiliently engaging said  pin

memher recess,

2 The Footh of claim 1 in which said pin member
generally arcuate csur faces are develaoped by different

radii.

. The tooth of claim 1 in which =aid pin member
is equipped with a beveled end for engagement with said
plug member to prevent inadvertent reverse installation

of said pin member .

4. The toonth of claim t in which said plug member
is equipped with shrouding means and spring means to
prevent dirt from engaging the spring portion of said
plug member.

5. The tooth of claim 4 in which said plug member
includes a shank-equipped conical headed plug, a
helical spring disposed about said shank, the said
shrouding means surrounds said =pring to prevent dirt

deposit between the spring convolutions.

b, an excavating tooth comprising an adapter and
a point, said adapter having a nose at one end for
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coupling to said point, said point having an earth
engaging edge at one end constituting the tooth forward
end and a socket at the other end for coupling to =said
adapter by movement along the tooth longitudinal axis,
said point having a tongue extending rearwardly heyond
said socket, a plurality of cooperating generally
helical thread means on said nose and in =aid socket
wherehy said point is rotated to install the same on
caid adapter, and a pair of vertically cpaced ears
externally of said nose and only on ane side thereof,
and lock means engaging saild ears and tongue for
releasahly connecting =aid point and adapter and to
prevent reverse rotation of said point when the sase is
installed on  the «aid adapter, said lock means
consisting essentially of a relatively elongated pin
member having a generally rectangul ar cross-—section
providing a surface faring said nose and opposed
forward and rearward surfaces, =aid rear surface
engaging said tongue, caid forward surface engaging
said c=paced ears, said pin surface facing said nose
being eqpipped with a bore transverse to said
longitudinal axis and in alignment with said surface
recess, and a plug member in said brre resiliently

engaging said pin member.

7. An  excavating tooth assembly inciuding an
adapter nose having a laterally projiecting spaced ears
on  one side thereto, a point having a rearwardly
proiecting  tongue posi tioned between said ears, and
locking means consisting essentially of a vertical pin
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external of the adapter nose disposed perpendicularly
to the leongitudinally-extending line of mounting the
point on the adapter, said pin having front and back
surfaces in  wedging engagement with said ears and
tongue, bore transverse to said longitudinally-
eutending line in said adapter between zaid spaced ears
and a resilient plug member in said bore enaaging said

pin.

8. N tooth assembly comprising A nose—equipped
member and a socket-equipped point each having helical
thread means for rotational mounting of said point  on
zaid acdapter along a longi tudinally extending anis,
said point havinag a locking tongue evtending rearwardly
beyond said socket, said tonque having  an inwardly—
facing lug for engagement with a vertically installed
locking pin, said nose on only one side thereof heing
equipped with a par of spaced ears flanking =21d
tongue forwardly of said lug, a ledge on said nose
between said ears and generally aligned therewith, and
an elongated locking pin installed between said ears
and luag, 5;id locking pin consisting rssentially of an
slongated element having a convex rear sur face engaging
zaid lug anag A concave forward surface engaging said
Par s, csaid  ledge and lug providing guide means for
installing =aid locking pin, caid locking baving a
generally planar surface confronting said nose, said
generally planar eut face having a recess resilient plug
means  in the satd nose extending transversely of said

longitudinal axis and engaging caid recess in said

--14-
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planar survace, said frnckinag pin having an end heveied
downward and away from said planar surface to wardgingly
engage sald resilient plng means itncident to Tocking
pin installation and prevsnt inadver tent reverse

installation of seid locking pin.

7. The tanth assembly of claim 8 in which s=aid
recilient plug means  inclundes A spring~loaded tip
portion engaging =aid recezs, =atd tip portion
inctuding a flange—like base engaging said spring and
integral cylindrical ard conical portiens  extending

tLoward satd recess.

1o, Itwe Fanth assembly of claim 2 1n which said
hevel ed end tncludes a longitudinally*extending

inteqgr al guide.

11. Ay excavating tcoth comprising an adapter 2and
a point, said adapter having means at the rear end for
connection To  a bucket or the like, a nose &t the
farwarrd end for coupling to said point and ear means on
one cide o0f sa2id nose, said point  having and earth
engaging edge at nne end constituting the tooth forward
end and 2 socket at the rear end for coupling to  said
arfapter nese by movement along the tonth Jongitudinal
axis and tongue means éutenﬂinq rearwardly from =aid
socket for cooperative action with said adapter ear
maNs, and lock means externally of saigd nose and cnly
on  one =zaid thereof releasably connecting  said point
and anapter sxid lock means crnelsting essentially of a

—15--
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generally elongated pin  member dispnsed aenerally
transversely of said axis and having generally arcuate
forward and rear surfaces for wedging engagement  with
said ear and tongue means, said pin  member being
equipped with a recess in confronting relation to said
adapter, said adapter having a bore transverse to said
longitudinal aris o©on caid only one side rearward of
said ear means and aligned with said pin member recess
and a plug member in said bore resiliently enqaging

caid pin memnher recess.

12, A excavating tooth assembly inciuding an
adapter nose having laterally proiecting spaced ears on
only opne side thereto, as peint having a rearwardly
projecting tongue positioned between said ears, and
locking means ceonsisting essentially of a vertical pin
external of the adapter nose dgsposed perpendicularly
to the longitudinally extending line of mounting the
point on the adapter, said pin having front and back
surfaces in wedging engagement with <caid ears and
tongue, a bore 1in said adapter transverse to said
longitudinél extending line between said spaced ears

and a resilient plug member in said bore engaging said

pin.

ROREFRT . EMRICH
Inventor
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