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11 Claims._

-"This 'invention - relates to improvements  in
earth -boring drills, and constitutes an: improve-
ment upon the structure shown in‘my. copending

-application Serial No. 194,315, filed May 26; 1927..

- The- present ‘ifivention relates.more ‘particularly
to the frusto-conical type of cutter ‘and the man-
ner of mounting the same upon a bit head.:’

It is-an object of my invention -to provrde a
~mounting ‘for -frusto-conical cutters. which will
afford a -maximum: bearing “surface area. and
which at the same time will facilitate: the re:
moval ‘and substltutlon of both the cutter and
bearing elements.

“Further objects relate to the construct1on and
design’.of the pa.rts with ‘a view 'to -simplifying
and effecting  economies ‘in - the manufacture
and ‘use thereof; as will ‘more deﬁmtely appeal
from the followmg descrlptlon and accompany-
.,...ihg drawing. :

20 Referring now to. the several vrews of the

drawing,
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1

“Fig, 1'is"a view partly in: vertxcal section of &~

biv ‘head having a pair of frusto-conical roller
. cutters mounted thereon in accordance Wlth the
" present invention, ’
~-Fig.'2 is a top. plan view of the cutter )

.Fig. 3 is a top plan v1ew of the frusto comcal
bushmg, ‘and
" Fig. 4'is a v1ew of the bushmg 1n srde ereva-
tion.

My present mventlon is shown in connectron

g

with” & one piece "drill- head’ construction indi-

cated -generally by the reference character 1.
.-~ This ‘drill'head is formed with a pair of ‘spaced;
35 depending spindles: or legs:2 on which the:re-=
spective rotary cutters are mounted. The space
3 ‘between the two spindles 'is just sufficient to
accommodate the two Totary cutters. in substan-
‘tra.lly abutting relation. “The drill Head is pro-

vided at its upper end with the usual threaded’

portion 4 which constitutes one part of g coup-
ling member.  The head is also provided with
the usual water duct indicated.at 5. .
The ‘two . cutters ‘and .their mountlngs a.re
1dentlca.1 and I will therefore describe the de-
tails’ of but . ohe thereof. .The spindle .2 "is
formed  with. & frusto-conical surface which. in
transverse section presents-two surface elements
substantially at rrght angles "to ‘one  another
and the lower one of which -is 1ntended to lie
substantially . horizontally: when -the drill -is. in

45

50~

operatlon The lower horizontal surface of ‘the -

-spindle is formed with a. substantially. rec=
55
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tangular recess 12” the purpose of wh1ch will-- umtary constructron

be ' hereinafter pointed out.. A" bushinhg 7is
formed - with an internal frusto=conical surface’of
‘such size as-to snugly fit the frusto- comcal sur-
face of" the spindle. . This bushlng also-has a
similarly- formed external bearing surfdce w1th
which the international  frusto-conical: sulface
of “the- roller - éutter ‘has- bearing engagement; .
_The- internal surface ‘of -the cutter is” formed
as shown .in' Figure 2 with an annular ‘groove
or channel ‘11 and the external surfaee of ‘the )
bushing is ‘provided with a substantially rec-: _
tangular lug for engagement with said channel.

60:

- The internal surface of the bushing is: also pro-- -

vided: with a-substantially rectangular lug 12*
for-engagement in the aforesdid recess 12°’ in 70:
the spindle 2. - Thus, it will. be: séen tha.t ‘the.
‘bushing is interlocked with the sprndle by means.
of the lug 12’ and recess 12’ and that the cutter

is rotatably mounted: on the bushlng by vittue o
of lug 12 of the bushing engaging 1n the an- 5

“nular groove 11 of the cutter.

In order to lock the parts in the assembled ‘
relation ‘thus described, T provrde a locking pin-
13 seated . within 'a’ transverse “bore’ 16“in: the .
spindle and adapted to be- prosected through ‘an o
aperture 14 -in ‘bushing 7.and into engagement
with the.annular recesss 11.of the cutter. THe' -
outer-end of -the pin 13-is provided with-screw -

~.threads as indicated at 17, which threads cosct-
with- corresponding - threads in  the ‘outer end ¢
of bore 16 for the purpose of sec¢uring the pin::
in place. . It will: readily be apprecmted that
with pin 13 in-operative position as. shown, ‘the
cutter, bushing and spindle “eléments: ‘will be
securely locked in assembled relation and ‘that !
by merely w1thdraw1ng the pin~in:a lateral iz

rection, - these - elements may be readlly dbas-‘ e

sembled

- An 1mportant characterlstlc of the present in-
vention is the right' angular relation’of the: sur-:
'face elements -of the frusto-conical. sprndle X
This is ¢learly represented in Fig.1:wherein an
-ax1a.1 section through the:spindle discloses truly =
vertical and horizontal surfaces. -One adva.ntage
of :this construction, Whrch is common :to’ this. -
‘application: and the. application Hereinabova’ Te=
ferred. to, is-that the spindle supports the’ loads :
imposed upon it in operation. substantlally en-. :
tirely “along - vertical lines, thus subJectmg ‘the 7
spindle -only to -compression :stresses” and ‘Sub=: 105
stantially eliminating all leverage: stresses This " :
construction ‘possesses an ‘important added: ad-.
vahtage in connection with -the: preserit dinvens<
tion in that it permits: the use of s bushlng of

5.

It should be apparent .1_10
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that it would be practically impossible to as--

semble a structure such as is herein shown. if
the surface elements of the various frusto-con-
ical members were not disposed in substantially
relation. - However, by virtue -of
this right angular relationship of surface ele-
ments, it is a simple matter to assemble. the
cutter and bushing with the spindle and in-
tegral locking pin by merely moving the cufter
and bushing toward the spindle with the sur-
faces - diametrically opposite the pin and aper-
ture respectively, in sliding engagement. ' 'Thus,

‘it. is possible to use a bushing of unitary con--

struction and to receive the advantages of such
construction.

The construction as thus descmbed is of par-
ticular utility in connection with drill heads
and cuttérs of relatively small ‘sizes sgince it
affords a maximum bearing surface area and
yet retains all of the advantages of mountings
adapted -more, particularly for larger drills, such
for example as that shown in my copending ap-
plication above referred to. :
ent invention may be utilized in connectlon with
cutters and drill heads of any desired size.

It is' to be understood. that the present in-
vention is susceptible of some meodification and
is not necessarily limited to the precise details.of
construction . herein = shown and described.
Therefore, it is my intention that the scope of
my invention be unrestrlcted other than by the
appended claims.

I claim: - )

1. In a device of the character described, the
combination. with a drill head having a sub-
stantially frusto-conical cutter supporting spin-
dle, of a bearing member bhaving substantially
frusto-conical external and internal bearing
surfaces, the latter suriace being adapted to en-
gage the frusto conical surface of said spindle,
a roller cutter having an internal frusto-conical

surface adapted for engagement with the ex--

ternal surface of said bearing member and
means’ carried by said bearing member and en-
gaging said spindle and cutter, said means serv-
ing. to leck sajd bearing and spindle against

-relative rotation while permitting relative rota-

* tion of said bearing and cutter and means car-

50

ried by said spindie and engaging said cutter
and bearing and. serving in eonjunction with
the aforesaid means to lock said cutter, bearing

"~ and: spindle in assembled relation.
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2. In a-device of the character described, the
combination ‘with a drill head heaving a sub-
stantially frusto-conical -cutter supperting spin-
dle, of ‘a bearing having- substantially frusto

conical external and internal bearing surfaces,.

the latter surface being adapted to engage the
frusto-conical ‘surface of said spindle, a roller
cutter having an internal frusto-conical surface
adapted for engagement with the external sur-
face. of said bearing, said cutter having an an-

nular channel formed in the internal surface-

thereof,.a prcjection on the external surface of

said bearing adapted to engage in said channel”

whereby said cutter is permitted to:rotate with

~respect to said bearing, interlocking means on
-~ said bearing and spindle whereby rotation of

70

said bearing with respect fo said spindle is pre-
vented and means carried by said spindle and
engaging said cutter and bearing and serving in
conjunction with the aforesaid’ projection and
interlocking means to prevent axial separatlon
of said spindle, bearing and cutter.

3.'In :a -drill, the combinaticn with a d1111

1,921,701

ing substantially

However, the pres--

head havihg a depending cutter. supporting
spindle formed with a substantially frusto-coni~
cal cutter supporting surface, of 4 bushing hay-
frusto-conical external and
internal surfaces, the latter adapled to engage
said spindle and a rotary cuiter having an in-
ternal . frustc-conical bearing  surface adapted
to have bearing engagement with .the exterior
of said bushing,  the internal surface being
formed with a continuous annular .channel, a
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- projection on the internal surface of said bush-

ing “entering 'a recess in the surface of said
spindle, a second projection on the exterior sur-
face of said bushing entering the said annular
channel and means £6r locking the said parts
in assembled relation, said means comprising a
removable locking plug carried by said spindle
and adapted to pass through. an aperture . in
said bushing and enter the said annular chan-
‘nel. :
4. In a drill, the combination with a bit head
having a depending leg, of a frusto-conical roll-
er cutter provided with a continuous. interior

90
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groove, a bushing interposed between the bhit :

head -and the rolier cutter, a projection from 0. .
the interior of said bushing entering a reeess
in the:depending leg of the bit head, a projec-

tion from the exterior of said bushing entering

“the continuous groove in the interior of the

roller cutter, and means for locking the roller 106
cutter rotatably to the bit head, comprising a
removable locking plug carried by the bit head
and adapted to pass through an aperture in
said bushing and enter-the continuous groove
formed as a concentric ring in the ‘voller cutter 119

5. In a .cutter assembly, a spindle havmg a
frusto-conical surface formed with a recess, a
bearing formed with an . inner - frusto-conical
surface and non-rotatably mounted on the
spindle, said bearing having a pro;lectlng lug 118
extending into said recess, a cutter mounted on
the bearing -and being-formed with an inner an-
nular groove, the bearing having a projection
on its outer surface which extends into said
groove, and means coacting with the spindle, 120
bearing, and cufter, to maintain them free from
relative axial movement."

6. In a cutter assembly, a  spindle having

-a frusto-conical surface which is fo'i'me'd with

a recess, a bearing having an inner frusto-coni- 138
cal surface and an outer frusto conical surface
and being non-rotatably mounted on the spin-
dle, a cutter having a frusto-conical inner sur-
face and being formed with an annular groove

in said surface, projections being formed on 180
said bearing and extending respectively into the
recess and the groove, and means coacting with
the spindle, beanng, and cutter, to maintain
them free from relative axial movement, said
means comprising an element extending through 13
said - bearing  and ' into engagement. with sald .
cutter. )

7. As an article of manufacture, a bearmg
member having an internal frusto-conical sut-
face formed with a projecting lug integral there- 140
with" and extending inwardly from said 1nner
surface, -the bearing bmember havmg an aper-
ture formed through the frusto-conical surface,
said aperture being spaced from the apex of
said conical surfaces.

8. As ‘an article of manufacture a bearmg
member having internal and external frusto-
conical surfaces- tapering in the same direction,
and being formed with projecting lugs integral
therewith ~and extendmg from each of ‘said 15¢
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frusto-conical surfaces, the besring member hav-
ing an aperture formed through the frusto-con-

ical  surface, said aperture. being spaced from

the apexes of said frusto-conical surfaces.
-9. In a cutter assembly, a spindle formed

~with a frusto-conical surface. at'its lower end,

the lowermost element of which is disposed in
substantially a horizontal plane, and the inner-
most element in substantially a’ vertical plane,
a bearing member formed with an inner frusto-

conical surface coinciding with the frusto-con--

ical surface of the spindle, said bearing mem-
ber having an element formed integral there-

with and cooperating with the spindle to pre-

vent relative. rotation of the. bearing member
and spindle, a cutter rotatably mounted on' the
bearing, and means coacting with the spindle,
bearing and cutter to maintain them free from
relative axial movement

" 85
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10.. The  combination described in claim 9 in
which all portions of the.spindle are: positioned
in ‘a direction aXxially of the drill head with re-
spect -to the base area of the spindle so as to

transmit . the thrusts encountered: during the:
.drilling operation in & vertical direction only.

whereby to eliminate leverage: stresses.’

11. As:an article’ of manufacture, a bearing
member having an internal frusto-conical sur-
face, .opposed. elements of which are right an-

80

85

gularly disposed, said member -having a pro-.

jecting " lug -integral therewith. and extending

posed elements of which are right angularly dis-
posed, and having a projection integral there-

EARLA REED

100

inwardly ‘from said surface, said member: also -
-having an “external frusto-conical surface, op- -

90

with - extending outwardly from said. exf/emal e
~surface, :
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