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This invention relates to earth-working means and 
more especially to earth-penetrating teeth structures and 
mounting devices therefor. 
A general object of this invention is to provide an 

earth-Working tooth construction which will readily pen 
etrate relatively hard soil when drawn forward by an 
implement carrying the same, and which will tend to 
sharpen itself in use rather than to tend to become blunt 
and inoperative in use. 

It is rather common in earth-working teeth to employ 
chisel-like devices, that is cutting devices having blades 
which are many times wider than they are thick. in use 
these blades, even with chisel-like forward ends, wear 
progressively duller as they are used. 

have discovered that earth-penetrating teeth which 
are in the form of somewhat elongated shanks that taper 
as they extend forward to their leading ends or tips, and 
are generally circular in end elevation and in the various 
CroSS Sections of the Shank, have long life and tend to 
sharpen themselves during use in soil, whether it be soft 
or hard, rather than to become dull. 
covered that elongated shanks of generally circular or 
equivalent cross section, and of forwardly tapered con 
figuration may be somewhat blunt at their forward ends 
and yet during use will wear of their bluntness and be 
come sharpened so as continuously to penetrate hard soil 
without becoming dull, such function continuing until the 
teeth are worn off well up to the carrier or mounting 
socket by which they are directly carried. 

It is therefore another object of the invention to pro 
vide penetrating teeth for soil-working apparatus which 
are in the form of elongated, forwardly tapered shanks 
that have reduced forward extremities which are not nec 
essarily sharp as manufactured, and are provided at Such 
extremities and at the cross sections of the various prin 
cipally operative portions of the shanks with transverse 
dimensions which, in transverse directions perpendicular 
to one another, are approximately equal. Such cross Sec 
tions preferably, and from the standpoint of ease of manu 
facture, may be circular, but they may also be substan 
tially square, inasmuch as the corners of such squared 
portions will rather quickly wear away so that the pen 
etrating tips of the teeth will be sharpened in use. It is 
therefore an incidental object of the invention to produce 
tool structures having Such Substantial equal transverse 
dimensions, whether the cross sections of the operative 
portions of the teeth be strictly circular, or slightly ellip 
tical, or Substantially square, so long as such shanks taper 
toward their forward ends and have their tips small 
enough to penetrate hard earth in which they are to be 
used and to wear off to sharpened points while being 
used, but these constructions exclude teeth which are so 
wide relative to their thickness as to be considered fiat 
or of chisel-like formation. 

Other objects and features of construction of the inven 
tion will become apparent to those skilled in this art upon 
reference to the following specification and the accom 

In fact, have dis-, 

O 

5 

30 

35 

40 

45 

50 

55 

60 

65 

70 

2 
panying drawing wherein certain embodiments of the 
invention are illustrated. 

In the drawing: 
Fig. 1 is a side elevation of a farm implement carrying 

earth-penetrating teeth and holders therefor constructed 
according to the present invention; 

Fig. 2 shows a side elevation of one of the teeth and a 
vertical Section of the socket portion of a holder in which 
it is mounted in the structure of Fig. 1, this view being 
taken approximately from the line 2-2 of Fig. 3; 

Fig. 3 is an end elevation showing the penetrating tooth 
and holder of this invention, as indicated by the line 3-3 
of Fig. 2; 

Fig. 4 is a view similar to that of Fig. 2 showing a 
slightly modified form of tooth and holder structure; 

Fig. 5 indicates the end configuration of a possible 
form of earth-penetrating tooth which is substantially 
square in end elevation; 

Fig. 6 indicates a modified rearward mounting portion 
which may be used to accommodate a corresponding 
socket in a mounting member or carrier, such mounting 
portion being somewhat flattened to prevent tendency to 
rotate in its Socket; and 

Fig. 7 is a further modified form of penetrating tooth 
which is approximately circular in cross section through 
out and is provided with an enlarged rearward head or 
stem portion for mounting in a correspondingly shaped 
socket of a carrier device. 

In Fig. 1 of the drawing, there is illustrated an imple 
ment equipped with an earth-penetrating point and holder 
therefor of the present invention. This implement, briefly 
described, comprises a longitudinally extending horizontal 
frame i0 supported upon wheels 12 carried by an ap 
propriate bent axle structure 14 adapted to be actuated 
by means of a hydraulic ram 15 working through a piston 
rod 6 to control the angularity of the axle 14, the for 
ward end of the frame 0 being equipped with attachment 
means generally indicated at 7 for connection with a 
tractor or other power device for drawing forward the 
implement. illustrated. The rearward end of the frame 
10 has rigidly mounted thereon one or a plurality of de 
pending standards 18, of which each has on its lower end 
a transverse foot 19 which carries an earth-penetrating 
point 20 mounted in the forward end of a socketed holder 
or carrier 22. In a preferred form the carrier 22 is 
welded at 23 to the forward end of the foot i9. 
As seen in Figs. 2 and 4, the earth-penetrating point 

20 in is the form of a forwardly extending, forwardly 
tapering shank 24, which, as indicated in Fig. 3, is cir 
cular in cross section and has a circular tip 25. As indi 
cated in Figs. 2 and 3, this tip 25 is somewhat blunt, 
whereas, as indicated in Fig. 4, it may be somewhat more 
pointed which is a condition that will be arrived at in use 
even if the blunt form of Fig. 2 be the initial form. In 
fact, in actual practice the tip 25 wears off to a much 
more pointed or sharpened configuration than illustrated 
iri Fig. 4. Moreover, this same condition would be at 
tained even if a blunt, square configuration 25a were 
initially employed, as illustrated in Fig. 5. 
At the rearward end of the shank 24, the latter is 

integrally attached by way of a shoulder portion 26 to 
an integral heel or stem section 28 received in a socket 
30 at the forward end of the carrier 22. In the form of 
Fig. 2 tilis Socket is cylindrical as indicated at 30, as is 
the stem 28. However, as indicated in Fig. 4, the stem 
may be rearwardly tapered as indicated at 28a and the 
Socket may be correspecisingly tapered as indicated at 
36.a. in either form the rearward stem portion is trans 
versely drilled at 31 to receive an anchoring pin 32 which 
eXtends through side walls of a socket section 33 at the 
forward end of the holder 22, which socket section 33 
of course contains the Socket bore 39 receiving the stem 
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28, or in the case of Fig. 4 the tapered socket bore 30a 
receiving the tapered stem 28a. 

In the form of holder illustrated upper and lower 
walls of the carrier 22 extend rearward in the form of 
relatively wide wings 34 which are connected by an up 
standing median web 35 disposed lengthwise of the 
holder 22; or two lateral webs 35 might be employed ad 
jacent the edges of the wings 34. In any event the 
webs terminate forward of the foot S9 of the respective 
standard 18, in order that the ends of the wings 34 may 
overlie and underlie the upper and iower portions of the 
foot 19 adjacent the weld points 23. Aiso the end of 
at least one of the wings 34 is notched cut as indicated 
at 36 in Fig. 3 so as to lie alongside portions of an up 
standing strengthening bar 48 secured to the forward edge 
of the standard 3, at which points the end partion of 
the respective wing 34 may be further welded as indicated 
at 38 in Fig. 1. Thus, the holder 22 is rigidly secured 
to the standard 8, and at the same time the respective 
earth-penetrating point 28 is rigidly and Snugly secured 
within the socket member 33 at the forward end of the 
holder 22, regardless of the shape of the stem 28 or 23a. 
As illustrated in Fig. 6 the stern portion for a socket 
might be flattened to provide parallel sides 42, the holder 
22 being provided with a corresponding sccket shape. 

if desired, as seen at the right end of Fig. 2, the carrier 
22 may be provided with an annular shoulder 45 at the 
juncture of the socket portion 33 and the wing portions 
34, so that if the stem 28 is sufficiently long the rearward 
annular portion could abut against such shoulder 45, lin 
der which circumstances the annular connecting shoulder 
26 between the shank 24 and the stem 28 might be con 
ceivably omitted. Again, as illustrated in Fig. 7, the at 
tachment portion of the penetrating point 20 might be 
varied so that instead of the reduced stem portions 28 
and 28a of Figs. 2 and 4 a rearwardly tapered head 59 
is provided which taper extends continuously rearward 
from the peripheral portion of the shoulder portion 26. 
Thus, this tapered head would snugly fit a correspond 
ingly tapered socket in the socket section 33 of the corre 
sponding carrier 22. 

From the foregoing it will be apparent that I have 
provided a slender, elongated, forwardly tapered earth 
penetrating point whose forward end or tip 25, whether 
it be strictly circular as in Fig. 3, or square as in Fig. 5, 
or slightly varied from either of these, will penetrate the 
earth in use and will sharpen itself during use. In other 
words, so long as the tip 25 is small relative to the trans 
verse section of the body portion of the shank 24, and 
so long as the transverse dimensions of the tip in direc 
tions perpendicular to each other are approximately equal, 
an earth-penetrating point is produced which never be 
comes dull, but progressively sharpens itself in use, and 
is useful until so much of the shank 24 is worn away as 
to develop an unduly large transverse dimension for the 
character of the soil being handled and also to approach 
too closely the end of the socket portion 33 of the holder 
22. Thus, a non-duling, self-sharpening tool has been 
developed which is vastly superior to the inherently duil 
ing chisel-like blade type earth-working points commonly 
employed in the past. 

As shown in Figs. 1, 2 and 4 of the drawing, the 
transverse dimensions of the rearward end of the for 
wardly tapered shank 24 of the point or tooth 20 are at 
least equal to the corresponding transverse dimensions 
of the forward end of the forward portion of the holder 
22. Consequently, wear of the holder is minimized due 
to the protection afforded by the rearward end of the 
shank as a result of the dimensional relation mentioned. 

Another important feature of the invention resides in 
flaring the rearward end of the shank 24 outwardly and 
rearwardly just forward of the rearwardiy-facing annular 
shoulder located at the junction of the shank 24 and the 
stem 28 so as to provide the forwardly-facing, outwardly 
and-rearwardly-flaring annular shoulder or ring 26. I 
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have found that this shoulder of ring 26 has an earth 
shattering and spreading effect which greatly minimizes 
wear of the holder 22 by deflecting the earth outwardly 
away from the holder. Also, it has been found that 
providing the annular shoulder or ring 26 greatly im 
proves the penetrating capacity of the tooth 20 and re 
duces the power required to force it through extremely 
hard formations frequently encountered in Subsoiling. 
This apparently is due to the fact that the earth shatter 
ing and spreading effect of the annular shoulder 26 e:- 
tends forwardly thereof a substantial distance to minimize 
resistance to movement of the shalik 24 of the tooth 29 
through the earth, it being possible that this earth shat 
tering and spreading effect may even extild forwardly of 
the tip 25 of the tooth shank 24. It has not been possible 
to actually determine whether this latter phenomenon 
does cocur, but this theory tends to provide a reason 
able explanation of the reduced power required to move 
applicant's tooth through the carth when the annular 
shoulder 26 is present. 

Since other variations of the generic invention hercin 
disclosed will becorne apparent to those skilled in the 
art, it is intended to protect all such changes as fall 
within the scope of the patent claims. 

i claim as my invention: 
1. in combination in an earth-digging tool: a holder 

adapted to be affixed to a powered device, and having a 
forwardly directed socket to be disposed in an advancing 
digging position, said holder including a pair of Spaced 
attaching wing members extending rearward from op 
posite sides of said socket member in flared relation and 
including a web linenber joining opposed edge portions 
of said wing members, the rear ends of said wing mem 
bers being in ountable on a powered device; a digging 
tooth having a mounting Stein circular in cross Section 
received in said socket, said tooth having an elongated 
shank circular in cross section extending forward in 
tegrally from said mounting stem to a forward earth 
penetrating tip, said shank being tapered forward fron 
said mounting stem to said tip to penetrate the earth 
upon movement forward in said socket by a powered de 
vice, said tooth having an annular shoulder at the junc 
tion between said shank and said mounting stem to en 
gage against the forward end of said socket and position 
said tooth in the socket; and removable means through 
said socket and stem. 

2. A tool as in claim 1 wherein the inner end of said 
stem in said socket is accessible between said wing and 
web members. 

3. An elongated tooth movable forwardly through the 
earth along a path which extends generally in the direc 
tion of the longitudinal axis of said tooth, the latter being 
movable forwardly along said path by a holder having 
in its forward end a forwardly-facing socket, said tooth 
including a forwardly tapered shank adapted to penetrate 
the earth, and including at the rearward end of said 
shank a rearwardly extending sten receivable by said 
Socket, said tooth also including at the junction of said 
shank and said stem a rearwardly facing shoulder seat 
able on the forward end of the holder adjacent said 
socket therein to prevent rearward movement of said 
tooth relative to the holder, said shank flaring outwardly 
and rearwardly at its rearward end just forward of said 
shioulder so as to provide an earth shattering and spread 
ing effect at the forward end of the holder to minimize 
wear of the holder, and said shank at its rearward end 
having a transverse dimension at east equai to the cor 
responding transverse dimension of the forward end of 
the holder. 

4. An elongated tooth movable forwardly through the 
earth along a path which extends generally in the direc 
tion of the longitudinal axis of said tooth, the latter be 
ing novable forwardly along said path by a holder hav 
ing in its forward end a forwardly-facing socket, said 
tooth including a forwardly tapered shank of circular 
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cross section adapted to penetrate the earth, and includ 
ing at the rearward end of said shank a rearwardly ex 
tending stem of circular cross section receivable by said 
socket, said tooth further including at the junction of 
said shank and said stem a rearwardly-facing annular 
shoulder seatable on the forward end of the holder ad 
jacent said socket therein to prevent rearward movement 
of said tooth relative to the holder, said shank flaring out 
wardly and rearwardly at its rearward end just forward 
of said rearwardly-facing annular shoulder to provide 
said shank with a forwardly-facing annular shoulder 
which flares outwardly and rearwardly just forward of 
the forward end of the holder to produce an earth shat 
tering and spreading effect to minimize wear of the 
holder, the maximum transverse dimension of said for 
wardly-facing annular shoulder being at least equal to 
the corresponding transverse dimension of the forward 
end of the holder. 

5. An apparatus of the character described, including 
an elongated tooth movable forwardly through the earth 
along a path which extends generally in the direction 
of the longitudinal axis of said tooth, and a holder for 
said tooth movable forwardly along said path to move 
said tooth forwardly therealong, said holder having in 
its forward end a forwardly-facing socket, said tooth in 
cluding a forwardly tapered shank adapted to penetrate 
the earth and including at the rearward end of said shank 
a rearwardly extending stem received by said socket, said 
shank flaring outwardly and rearwardly at its rearward 
end just forward of said stem to provide said shank with 
a forwardly-facing annular shoulder which flares out 
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wardly and rearwardly just forward of the forward end 
of said holder to produce an earth shattering and spread 
ing effect to minimize wear of said holder during forward 
movement of said tooth and said holder along said path, 
the maximum transverse dimension of said forwardly 
facing annular shoulder being at least equal to the cor 
responding transverse dimension of the forward end of 
said holder to minimize wear of said holder during for 
ward movement of said tooth and said holder along said 
path, and means connected to said holder for moving said 
holder and said tooth forwardly along said path. 
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