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"My invention relates: to drilling:apparatus; and
‘more-particularly ‘to improvements:in: the rotat-
ing -and feeding means of:a:drilling-apparatus of
‘the high speed rotary type especially:-designed for
‘use’in drilling blast holes'in'rock-or the like.

-An-object-of my invention-is to:provide-an im-
‘proved drilling :apparatus. *Another object is to
‘provide an.improved drilling -apparatus of the
rotary'type. ‘Still:another object is:‘to provide an
improved rotary -drilling -apparatus having. im-
provéd ‘rotating -and “feeding “means. Yet-an-
other object ‘is to provide in-a rotary-type:drili-
ing -apparatus'improved: means ‘which is adjust-
-able to-effect different rates of rotation,-and im-
proved feeding means which:is adjustable to €f-
fect for each rate:of -drill rotation:different rates
of feed. Another object is to provide improved
‘supporting means ‘for-a drilling -apparatus. Still
-another object -is :to -provide “for-a. drilling -ap-
paratus -an improved supporting means- which is
adapted to be connected-to the drilling apparatus
at different points wheréby thelatter -may. be
supported - in - different positions. “These rand
other objects of my invention -will hereinafter
more fully appear.

In the accompanying ‘drawings‘there are shown
for purposes of illustration two forms which my
invention may assume in practice.

In these drawings:

Fig. 1"is an-end -elevational :view -of-a drilling
apparatus having -one ‘form of my invention in-
corporated therein.

Pig. 2 is a side elevational:view -6f the drilling
apparatus shown in Fig.1.

Fig. 3 ‘is an -enlarged :fragmentary -sectional
view taken on‘the-plane of the'line.3—3 of Fig. 4.

Fig. 4 is-:an ‘enlarged longitudinal :sectional
view taken on the-plane of:the line.:4—4 of Fig. 1.

“Fig.’5 is-an enlarged longitudinal sectional view
of:a portion of ‘the drilling apparatus; this view
taken on:the'plane of the line 5—5:0f Fig. 1.

‘Fig. 6 is a. cross-sectional view:taken :cn the
plane of the line 6-—6. of Fig. 4. )

‘Fig. T-isa perspective view of the motor rotors
for ‘the drilling -apparatus. )

“Fig. -8 “is+a ‘cross~sectional :view:taken -on +the
plane .of ‘the line ‘88 of PFig. 4.

Pig.9:is 'a: crossisectional view :taken ron:the
plane of the line .9—9:0f Fig. 4.

‘Fig.:10:is a:cross-sectional .view .taken -on the
plane of ‘the line {010 of ‘Fig.:4.

Fig. 11 is:a longitudinal sectional view of an-
other form of the invention.

:In the form of the:invention:shown in'Figs. 1-to
10 inclusive sthe: highspeed rock -drilling -appa~
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ratus of-the rotary-blast hole type includes-a. ro-
tary ‘motor I shown herein as being of .the fluid
-actuated type, but it will:be -obvious. that motors
of other-types may-be used.if desired. The mo-
‘tor | has a.casing 2 providing a chamber 3 .which
receives, as-shown in Figs.-5-and. 9,-fluid actu-
ated rotors 5 and 6. Formed on the rotors 5 and
6, as-shown in Pig. 7,-are teeth 8 .and 9 .which
mesh with each -other -and -against :which fluid
-acts to cause the rotors torotate. The.rotor:d is
fixed, as by pins {0, to:a shaft {1 which is rotat-
ably mounted in bearings 12 rand 13 -carried:by
the motor casing and by a:plate [5:attached,:as
by bolts .16, to-one:end of the-casing. Fixed to
the outer-side. of :the plate (5, as:-byibolts 18,.is-a
member 19 cooperating -with the plate 15:to-form
a chamber 20 into which the shaft 11 projects,
and -attachedto the portion-of the shaft received
within -the chamber: 20 is a- gear 21. ‘Extending
-axially through the rotor- 6 is:a sleeve-shaped
‘member or hollow ‘drill:spindle 23 rotatably sup-
ported-in bearings 24-and 25-carried respectively
by the.plate 15 and the motor-casing 2. - Bearings
21 carried by the sleeve=shaped member: 23 -ro-
tatably “support the-rotor -6, -and a:bearing 28
carried by the member 23 rotatably supports:a
'gear 29 which ‘meshes with the gear 21 in the
chamber '20. The gears 21 and 29 :are:so:de~
signed that the gear 29-is. rotated by the gear 21
at a speed somewhat below thatof -the rotor: 6.
Formed in the member.23 is.a:longitudinal:groove
30 receiving-a key .31 which . has:a-portion 32
adapted to be:received -in a notch 34.formed in
an inwardly projecting portion 3% of:the rotor 6.
The key 31 also has another portion 36:which is
receivable in one of the notches 38 formed in:an
inwardly: projecting portion 39 of the gear 29.
When the key 31 is in the position shown in Fig.
5, the sleeve-shaped member 23 is connected to
the rotor & for rotation therewith; and the -gear
29 rotates on the bearing 28 free of the member
23. ‘With-the-key moved-to:a position so-that:its
portion 36 extends into the notch .38 in:the gear
29-and its portion 32 is removed from the notch
34, the member 23 is-connected to rotate-with:the
gear 29, and the rotor §-turns freely:on the bear-
ings 271. 'The key 31.is provided with notches 40
by means of which:it. is-adjusted-to the desired
positions in the-groove :30-and then held in such
positions by a- conventional split snap type lock-
ing-ring 41 which is seated-in an annular-groove
42 on-theexterior periphery. of .the sleeve. member
23. “Theupper-end of.the key 31, which projects
externally -of  the drill -housing -as.shown:in: Fig.
5,-may.be:suitably:gripped by the:operator to:ef-
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fect sliding of the key endwise in the groove 36,
and as the key is moved endwise the ring 41 is
expanded and snaps into a notch 40 when the
latter is brought into registry with the groove 32.
Thus, the snap ring 41 may lock the key 31 in
either of its two adjusted positions.

Motor operating fluid is delivered from a con-
duit 44 under the control of a manually operated
valve 45 to a passage 46 formed in the motor
casing and opening, as shown in Figs. 4 and 9,
into the chamber 3 at a point midway between
the ends of the rotors. The fiuid acts on the rotor
teeth 8 and 9 to cause the rotors to turn on their
bearings, and the fluid is then carried in the
spaces between the teeth on each rotor to a cham-
ber space 41, shown in Fig. 9, which communi~
cates with a discharge passage 48.

Extending axially through the sleeve-shaped
member 23 is a hollow shaft 49 to one end of
which a drilling implement is adapted to be con-
nected, and to the other end of which a cleansing
liquid is supplied from a hose connection 50
through a conventional swivel 51. Formed in the
shaft 49 are longitudinal grooves 52 slidably re-

ceiving, as shown in Fig. 6, keys 53 which are ¢

fixed in grooves 54 formed in the inner wall of
the sleeve-shaped member 23. It will be seen
that the shaft 49 will be caused to rotate with
the member 23 but may slide longitudinally rela-
tive to the latter.
threads 55 meshing with the threads 56 of a feed
nut 51. Attached to the motor casing, as by
bolts §9, is a casing 60 carrying bearings 6f and
62 which rotatably support the feed nut, and the
casing 60 forms a chamber 63 in which the feed
nut and its rotating means, generally designated
64, is enclosed.

The rotating means for the feed nut includes
a series of gears 66, 67, 68 and 69 mounted freely
to turn on a hollow shaft 70 which is rotatably
supported on bearings Tf and 72 carried by the
casing 60. Surrounding the fed nut and fixed
to the latter, as by a key 74, are gears 15, 16, 11
and 78 meshing respectively with the gears 686,
61, 68 and 69. Thus there are provided four pairs
of gears each providing a different reduction.
Fixed to one end of the holow shaft 70 is a gear
80 meshing with a gear 81 fixed to the sleeve-
shaped member 23. Opening through opposite
walls of the hollow shaft 78 are slots 83 and 84
extending throughout the portion of the shaft
surrocunded by the gears 66, 67, 68 and 69. A
key 86 extends through the slots 83 and 84 trans-
versely of the shaft 716 and is adapted to have its
ends received in grooves 87 formed in the inner
portions of the gears 66, 67, 68 and 69, as shown
in Figs. 4 and 10. The key 86 is carried by a
cylindriial member 88 reciprocably received with-

in the shaft 70 and rotatably connected through -

a bearing 90 to a rod 91 which extends through
an opening 92 in a plate member 94 attached to
the lower end of the casing 60. Formed on the
rod 91 is a rack portion 95, and a pinion 86 en-
gages the teeth of the rack portion and is fixed
to a shaft 97 which is rotatably supported by the
plate member 84. Attached to the shaft 97 is an
operating handle 98 by means of which the pinion
96 is rotated so as to move the rod 91 for position-
ing the key 86. Formed in the rod 91 are notches
100 which are adapted to receive a spring
pressed ball 161 for holding the rod in the desired
positions. Attached to the outer end of the feed
nut is a member 102 which may be grasped by
the operator of the drill for holding the feed nut
against rotation while the shaft 49 is rotated by

Formed on the shaft 49 are
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the drill motor so as to effect reverse feeding
of the drilling implement, or for rotating the feed
nut relative to the shaft 49 when the motor is
stopped so as to effect either a forward or reverse
feed.

The drilling apparatus is provided, as shown
best in Fig. 10, with supporting means, generally
designated 104, which is being claimed in my co~
pending divisional application Ser. No. 75,667,
filed February 10, 1949. . This supporting means
comprises a support member member {05 having
formed integral therewith a swivel plate (06
adapted to be clamped in a saddle mounting or
any other suitable support. The support mem-
ber (05 is mounted at one end on a pin 1897 which
js receivable in openings 108 formed in flange
portions 110 made integral with the casing 69 at
opposite ends of the latter. The other end of the
support member has a bolt 111 pivotally con-
nected thereto, and this bolt extends between
flange portions {{Z on the casing 60, Figs. 4 and
10, and has a nut {14 threaded on its outer end
and engageable with the flange portions (12 for
clamping the support member firmly to the
casing 69. The openings 108 in the flange por-
tions 110 are located at opposite corners of the
casing 60 so that the support member may be
nositioned at either side of the drilling apparatus,
and the sides (15 of the flange portions (12 are
oppositely inclined so that the nut ({4 may
engage either side. It will be seen that the sup-
porting member {05 may be clamped to either
side of the casing 60 thereby permitting the drill-
ing apparatus to be mounted for drilling in op-
posite positions relative to the supporting means.

In setting up the drilling apparatus, the sup~
port member 05 is placed at the side of the cas~-
ing 68 to permit drilling in the desired direction
and is clamped to the casing by extending the
pin 107 through the openings 108 and threading
the nut 114 on the bolt fil until it firmly en-
gages the surfaces 15 at one side of the flange
portions 112, If a high speed of rotation for the
drilling implement is desired, the key 31 is
moved to the position shown in Fig. 5 so that the
rotor 8 is connected through the key portion 32
to the sleeve-shaped member 23 for driving the
latter. Since the shaft 49 is keyed directly to
the member 23 it will rotate at the same speed.
To drive the drilling implement at a lower speed
it is only necessary to move the key 31 to a po-
sition so that its portion 36 extends into a notch
38 in the gear 29 and its portion 32 is removed
from the notch 34 in the rotor 6. As the sleeve
membeyr 23 rotates, it drives the hollow shaft 70
through the gears 80, 81, and one of the gears
66, 67, 68 and 62 rotates with the shaft 70 de-
pending on the position of the key 86. The one
of the gears 15, 16, 711 and 18 meshing with the
gear driven by the shaft 10 causes the feed nut
51 to ke rotated in the same direction as the
shaft 49 but at a faster speed, thereby effecting
feeding movement of the shaft 49 in a direction
to move the drilling implement toward its work.
It will be seen that four different rates of feed
may be obtained for each speed of rotation of the
shaft 49, the rates of feed for the high speed of
rotation of the shaft 49 being greater than those
obtained through the same connections when the
shaft is rotated at a slower speed. To feed the
drilling implement in a rearward direction, the
key 85 is'moved to a position between the gears
86, 67, 68 and 69 so that all of these gears are
free of the shaft 78 and the driving of the feed
nut is discontinued. - The drill operator .then
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grasps the member 102 and holds the feed nut
sagainst rotation while -the :shaft .49 -is rotated
‘by-the -drill motor.
‘ment ferward-quickly-to the:faceof the work, the

feed ‘nut ‘may be rotated manually ‘through the

member (02 while-the-drill:motor is:stopped and
the shaft 49 is stationary as regards rotation.

‘Tomove the drilling imple-

‘When-theé rod. 151 is :adjusted -to position :the

pulley ‘members 43, the pulley belts {60 are
‘forced ‘to positions at which their opposite sides

. ‘engage ‘the beveled surfaces. of the pulley mem-

R 3

‘In‘the form of the inventiori:shown in Fig. 11 .
‘the feeding and supporting means ‘for the shaft

49 is'Iike that described in ‘the first-form of:the

10

‘Invention, ‘and ‘like ‘parts ‘have ‘been -given ‘like”

‘referenee numerals. The rotating means, how-

ever, ‘includes -a ‘tubular :member 120 through .

which ‘the shaft #9-extends and to which the lat--
for rotation

ter ‘is connected, 'as ‘by a ‘key ‘121,
‘therewith. The member 120 is rotatably sup-

ported.by bearings 122 and 123 carried by a cas-

ing 124. Surroundingthe'member {20 and fixed,

58 by keys, against rotdation rélative thereto but
‘20
“The pilley mem-

movable longitudinally ‘thereof are ‘several puirs
‘of pulley members 126-and:127.
‘bers ‘126 are spaced ‘apart ‘by Blocks 128, and
clamping ‘rod 128 -extends ‘through openings ‘in

the pulley members and the blocks for holding

the ‘members 126 together to move as a unit.

23

The ‘pulley ‘members 121 are ‘spaced by ‘blocks
181 and clamped together in =a similar manns=r

by ‘4 rod 132.
dbutsa-collar 133 rotating with the tubular mem-

ber 120 and held against'movement axially of the
member 120 by -a  shoulder {34 ‘formed on the

latter. A-spring 35 acts between the upper pul-.

The lower pulley member 121 .

ley member 126 ‘and the inner ring of the bearing

122 for yieldably urging the piilley members 125
There may be pro=.-

toward the membeérs 127.
vided in place of the:spring,if desired,a. manual~
ly operated means for adgustmg the positions of

bers 121. ‘Connected to the.casing 124is-a power -
unit shown herein a$ an electric motor 138.hav-

ing a power §haft 39 projecting into the casing

bers. As the belts are-forced outwardly over the
‘beveled surfaces (58 they-are ‘pulled inwardly
over the heveled 'surfaces (51 forcing the pulley

aembers 126 away from the pulley members 27

:against the action of the spring [35. The speed
at which the:tubular ‘member 120 is driven de-
pends on the adjustment of belts on ‘the ‘pulley

‘menibers.

The driving of the feeding means is effected
‘by.the gear 8( fixed to the:member 120-and mesh-

ing with gear ‘80 carried by the tubular -shaft 70.

The rate of :feed is governed, as described in the
first form of the ‘invention, by positioning the
key '86'to connect one of the gears 66, 67, 68:and

* 69 to ‘the :shaft 10 so that it drives the feed nut

‘51 through the one of the gears 15, 16, 17 and 18
meshing -therewith. It will be seen that for each
c¢hangeinthe speed of rotation of the shaft 49,
a. corresponding change in the rate of feed ‘is

.obtained through each of the sets of feeding

‘Tears.

«As+a result of my invention there is prov1ded ‘an
improved drilling apparatus having improved:ro-
tation and feed control means. Feeding may be

-effected at different speeds for .each speed of ro-

tation of the drilling implement, and the :speed

" of yotation may bereadily adjusted.

" While 'there are in‘this application specifically
deseribed ‘two forms: which .the invention -may
assume in practice, it will be understood -that
these forms of the same are shown for purposes
of illustration, -and that :the invention :may be

.7 modified -and embodied in wvarious other ‘forms
the pulley ‘members 126 rélative to the mem-

124 in parallelism with the saft-49-and rotatably: .
supported at its lower end by a bearing 141 car-

ried by the casing ‘124, -Surrounding thé power

shaft are pairs of pulley members 142 and 143 .45
fixed to rotate with the power shaft but movabie

longitudinally thereof. The pulley meinbers 142

and 143 are spaced respectively by locks 144 and
145, and are clamped together by bolts 148 .and. .

141.. 'The lower pulley member 143 engages the

inner ring of the bearing 14(,-and the upper:pul-

50

ley member 142 abuts a.shoulder: 49 on the power

Shaft. -Extending axially through the powser
shaft is a.rod 181 which is threaded into:a plate’

152 -engaging the lower side of ‘the beating :141.

without departing from:its spirit or the scope of
theappended:claims.
What I :claim :as new and desire to :secure by

‘TettersPatentis:

1. ‘A drilling- apparatus comprising,in-combina-
tion, :a. ‘fluid actuated motor having a pair of
geared rotors meshing ‘with each other, means
for supplying an operating fluid to -said :rotors,
g drive sleeve -extending axially through one of
said rotors, -gearing driven by the other :of :said
rotors rand including :a gear :coaxial with said

" :§léeve, 'means Tor -connecting selectively said-drive
‘sleeve in -driven relation with the one-of -said
‘rotors ‘through ‘which -it--extends and ‘with said
-gear,a drill :shaft -extending through ‘said-dtive

- -gleeve and -connected for rotation therewith, -and
- means-‘for feeding said drill -shaft through said

The upper-end of the rod 151 is:threadéd ifito:an

opening 154 extending through -a member (55

which-is rotatably supported by the upper;end 6f .
the motor 138. The member 155 is adapted to.

be-manually rotated so gs to cause the rod I51 to
be ithreaded into the opening 154 for adjusting
the position of the plate 152.
152 .is'raised, the bearing 14! isimoved tipwardly
with it forcing the pulley members 143 toward
the members {42. The adjacent faces of the
pairs of pulley members 126, 127 ang l42
are beveled, as at 157 and l58 so as to provide a

V-shaped groove for receiving a pulley belt 160.
Instead of providing means for adjusting man-
ually the spacing between the pulley members 142
and (43 there may be provided means for y1e1d—
ably urging these members toward each other,
this arrangement being desirable if the spacing
of the pulley members 126 and 127 is determined
by manually operated means.

‘When “the plate. ..

65

143. -

"drivessleeve,-said feeding mieans including ‘threads
“on-said drill shait, afeed nut threadedly ‘engag-

ing ‘the threads on-said drill'shaft and means for
connecting said feed nut in ‘driven relation w1th.

-said-drivessleeve.
60 -
Jbination, a fluid actuated motor having a pair-of

‘2. A -8rilling -apparatus -comprising, in com-=

geared-rotors meshing with:each other, means for

‘supplying an operating fluid ‘to ‘sgid rotors, a

drive sleeve extending axially through one of
said rotors, gearing driven by the other of said
rotors including a gear coaxial with said sleeve,
a key slidably mounted in a groove in said.drive
sleeve and engageable selecnvely with the one of

- said rotors through which said drive sleeve ex-

70

tends and with said gear, a drill shaft extending
through said drive sleeve and connected for rota-
tion theréwith, and means for feeding said drill
shait through said drive sleeve, said feeding
means including threads on said drill- shaft, a
feed nut threadedly engaging the thréads on said
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drill shaft and means for connecting said feed
nut in.driven relation with said drive sleeve.

3. A drilling apparatus comprising, in com-
bination, a fluid actuated motor having a pair of
geared rotors meshing with each other, means for
supplying an operating fiuid to said rotors, a drive
sleeve extending axially through one of said
rotors, gearing driven by the other of said rotors
including a gear coaxial with said sleeve, means
for connecting selectively said drive sleeve in
driven relation with the one of said rotors through
which it extends and with said gear, a drill shaft
‘extending through said drive sleeve and con-
nected for rotation therewith, and means for
feeding said drill shaft through said drive sleeve,
said feeding means including threads on:said drill
shaft, a feed nut threadedly engaging the threads
on said drill shaft, a plurality of gears each pro-
viding a different speed and arranged coaxially
with said feed nut and fixed to the latter for ro-
tation therewith, gears meshing with said plu-
rality of gears and means for connecting said last
mentioned gears selectively in driven relatlon with
said drive sleeve. )

‘4, In a drilling apparatus, in combmatlon a
drill spindle, a fluid actuated motor having geared
rotors meshing with each other, one of said rotors
arranged coaxial with: said spindle, speed chang-
ing gearing driven by another of said rotors in=
cluding a driving element coaxial with said spin-
dle and rotating at a speed different from the
speed of rotation of said one of said rotors, and
means for connecting selectively said one of said
rotors and said driving element in driving rela-
tion with said spindle whereby the latter may be
driven at either of two different speeds.
© 5. In a drilling apparatus, a casing, a shaft
journaled within: said casing, a pressure fluid
operated motor comprising a: pair of intermesh-
ing toothed rotors one of ‘which is coaxial with
and surrounds said shaft, a rotatable member
coaxial with said shaft, speed reducing ‘gear-
ing connecting said other rotor and said mem-
ber whereby said member rotates at a speed
different from that of the speed of said one
rotor, and shiftable means operable at will
for alternatively connecting said one roftor and
said member in driving relation with said shaft.

6. In a drilling apparatus, a casing, a shaft
journaled within said casing, a pressure fluid
operated motor comprising g pair of intermesh-
ing toothed rotors, one of said rotors being of
substantially larger diameter than the other and
arranged coaxial with said shaft, a rotatable
member coaxial with said shaft, speed reducing
gear connecting said smaller rotor and said mem-
bér for rotating the latter at a speed different
from the speed of said large rotor, and shiftahle
means for alfernatively connecting said large
rotor and said member in driving relation with
said shaft.

7. In a drilling apparatus, the combination
comprising. a drill spindle having a keyway ex-
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tending lonigtudizially thereof, & motor having
a motor rotor élement coaxial with said spindle

-and through which said spindle extends, speed

redueing gearing driven by said motor including
a driven element coaxial with said spindle and

-rotating at a speed substantially slower than the

speed of rotation of said motor rotor element,
a sliding: key engaging said keyway and movable

selectively into engagement with said elements

whereby said drill spindle may be driven at either
of two different speeds, a drill rotating element
having splined connection with said drill spindle
whereby said rotating element may rotate with
said spindle while axial movement of said rotat-
ing element relative to said spindle is permitted,
and means for feeding said rotating element
axially relative to said spindle including speed
reducing. gearing driven by said spindle.

8. In a drilling apparatus, the combination
comprising a drill housing, a tubular shaft jour-
naled in said housing, a tubular feed nut jour-
naled in said housing in longitudinal alignment
with said shaft, an externally threaded feed
screw extending axially through said shaft and
said nut and splined to said shaft for rotation
therewith - and for axial movement relative
thereto, said feed nut having internal threads
engaging the external threads on said feed screw,
a fluid operated motor having intermeshing
rotors actuated by. pressure fluid, one of said
rotors being arranged in coaxial relation with
said shaft and through which said shaft extends,
a driving connection between one of said rotors
and said shaft including a driven element secured
to the outer end of said shaft for driving the
latter, speed reducing gearing between the inner
end of said shaft and said feed nut for rotating
the latter at a.speed different from the speed of
rotation of said shaft whereby said feed nut
may effect axial. movement of said feed screw
relative to said. shaft, and a drilling implement
driven by said feed screw.. ..

ROBERT ANTHONY McCALLUM.
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