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UNITED STATES PATENT OFFICE 
DRILLING APPARATUS 

Robert Anthony McCallum, Michigan City, Ind., 
assignor to Joy Manufacturing Company, a cor 
poration of Pennsylvania, 

Application October 23, 1944, serial No. 559,982 

1. 
This invention relates to drilling apparatus and 

more particularly to an improved feeding mech 
anism for the drilling implement of a drilling ap 
paratus of the high speed rotary type especially 
designed for use in drilling blast holes in rock or 
the like. 
An object of the present invention isº to pro 

vide an improved drilling apparatus of the rotary 
blast hole type. Another object is to provide an 
improved feeding mechanism for the drilling im 
plement of a rotary type drilling apparatus. Yet 
another object is to provide an improved feeding 
mechanism embodying relatively rotatable, me 
chanically interengaged feeding elements ar 
ranged in a novel manner. A further object is to 
provide an improved feeding mechanism wherein 
one of the feeding elements is arranged coaxially 
with and extends into a motor element of the 
drilling motor. A Still further object is to pro 
vide an improved feeding mechanism embody 
ing a stationary feed screw arranged coaxially 
with and extending into a motor element of the 
drilling motor and a cooperating rotary feed nut 
driven by and movable with the drilling motor. 
Yet another object is to provide an improved feed 
ing mechanism having improved variable speed 
driving means therefor. Still another object is to 
provide in a drilling apparatus of the sort re 
ferred to an improved general arrangement of 
parts, and especially an improved relationship 
between the feeding mechanism and the other ele 
ments. These and other objects and advantages 
of the invention will, however, hereinafter more 
fully appear. 
In the accompanying drawings there are shown 

for purposes of illustration two forms which the 
invention may assume in practice. 
In these drawings: 
Fig. 1 is a side elevational view of a drilling 

apparatus constructed in accordance with an ill 
lustrative embodiment of the invention. 

Fig. 2 is an enlarged longitudinal vertical sec 
tion taken through the drilling apparatus shown 
in Fig. 1, with parts broken away to facilitate il 
lustration. 

Fig. 3 is an enlarged cross-sectional view taken 
substantially online 3-3 of Fig. 2. 

Fig. 4 is an enlarged croSS-Sectional view taken 
substantially online 4-4 of Fig. 2. 

Fig. 5 is an enlarged cross-sectional view taken 
substantially online 5-5 of Fig. 2. 

Fig. 6 is an enlarged detail sectional view taken 
online 6-6 of Fig. 5. 
... Fig. 7 is an enlarged sectional view taken on 
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the plane of Fig. 2, illustrating another embodi 
ment of the invention. 

Fig. 8 is a cross-sectional view taken 
tially online 8-8 of Fig. 7. 

Fig. 9 is a detail sectional view taken on line 
9-9 of Fig. 7. 
In both illustrative embodiments of the inven 

tion, there is shown an improved rotary high 
speed rock drilling apparatus of the blast hole 
type embodying a motor for rotating a drilling 
implement 2, herein preferably a diamond im 
pregnated bit, and an improved feeding mech 
anism 3 for moving the drilling motor back and 
forth along a guide 4. While the invention is 
shown embodied in a drilling apparatus of the 
rotary type, evidently various features of the in 
vention may be associated with drilling apparatus 
of other types. . . w 
In the illustrative embodiment of the inven 

tion shown in Figs. 1 to 6 inclusive, the drilling 
motor f is herein of the rotary type and is pref 
erably a high speed electric motor of the totally 
enclosed type having a stator casing 5 provided 
with front and rear heads 6 and 7. The motor 
heads are attached to the motor casing by tie 
bolts 8. The motor has a usual field 9 and an 
armature rotor 0, the latter being fixed to a 
tubular shaft journaled in bearings suitably 
Supported in the motor heads. Attached by a 
coupling 2 to the reduced threaded forward end 
of the tubular motor shaft is a drill rod 3 
which carries the drilling implement 2. Mounted 
on the rotary coupling 2 is a stuffing box 4 
through which cleansing fluid may be supplied 
from a hose connection 5 through passages 6 
to the drill rod 3 to clear away the cuttings from 
the drilling implement during the drilling opera 
tion in a well known manner. The rear motor 
head 7 has lateral guides 7, 7 slidably received 
in longitudinal guideways 8 of the guide 4, and 
the latter has a usual swivel plate 9 adapted to 
be clamped in a usual saddle mounting of a drill 
Support. 
Now referring to the improved feeding mech 

substan- : 

anism 3, shown in Figs. 1 to 6 inclusive, it will be 
noted that arranged coaxially with the armature 
rotor ?o of the motor is a feed screw 19, the latter 
being rigidly secured as by a nut 20 threaded on 
the reduced rearward extremity 2 of the feed 

- Screw, to an upstanding support 22 secured as by 
bolts 23 to the rear end of the guide 4. When 
the drilling motor is in its retracted position on 
the guide, the stationary feed screw 9 is tele 
Scopically arranged within the tubular shaft 
of the motor in the manner shown in Fig. 2. The 



2,615,683 
3 

rear motor head 7 is formed with a chamber 24 
closed by a rear cover plate 25 detachably secured 
as by screws 26 to the motor head. Journaled 
within a bearing 27 Supported by the cover plate 
25, and arranged in the rear head chamber 24 
is a rotatable feed nut 28 engaging the threads 
of the stationary feed screw 9. If desired the 
forward end of the feed nut 28 may be journaled 
on a bearing on the rearward portion of the 
tubular motor shaft, and thrust bearings may 
be provided at the opposite ends of the feed nut 
for transmitting the feeding pressures to the 
drilling motor. A similar bearing mounting for 
the feed nut is disclosed hereinafter in the modi 
fied embodiment of the invention. Also arranged 
in the head chamber 24 is a variable Speed reduc 
tion gearing generally designated 29 operatively 
connected between the motor rotor O and the 
feed nut 28 for rotating the latter at variable 
speeds. The reduction gearing 29 is preferably 
of the frictionally controlled planetary type and, 
in this instance, comprises a rotatable carrier 30 
having its hub 3 keyed at 32 to the rear end of 
the motor shaft . Secured at 33 to the rotary 
carrier 30 alre stub shafts 34 on which planet 
gears 35, herein three, ai'e journaled, and these 
planet gears mesh With a Sun gear 36 Secured to 
the rotatable feed nut 28. Planet gears 37 re 
spectively formed integral with and of Smaller 
diameter than the gears 35 mesh with a reaction 
gear 38, the latter preferably formed integral with 
a friction drum 39 suitably journaled on the feed 
nut 28. A suitable friction band 40 is adapted to 
engage the outer periphery of the friction drum 39 
to hold the latter from rotatable movement or ; 
to allow the friction drum to slip therein for vary 
ing the Speed of the planetary reduction gearing 
and for preventing overload of the parts therein 
and driven thereby in an obvious manner. The 
friction band 40 is at one end pivotally connected 4 
at 4? (Figs. 5 and 6) to a bracket 42 attached as 
by a bolt 43 to the rear casing head, and the other 
end of the friction band is engaged by the head 
44 of a bolt 45. This bolt passes through an 
Opening in the pivoted end of the band and ex 
tends outwardly through an opening 46 in the 
casing head and has a threaded portion 47 en 
gaged by a hand nut 48. A spring 49 interposed 
between the ends of the friction band and Suur 
rounding the bolt urges the ends of the band 
apart toward released position. By adjustment 
of this hand nut, the friction band may be 
tightened or loosened as desired. When the fric 
tion band 40 is loosened, the reaction gear 38 is 
free to rotate, and, as a result, during running of 
the motor, the planet gears 35 may freely revolve 
around the Sun gear 39 while the feed nut 28 re 
mains Stationary. When the friction drum 39 
is held against rotation by the friction band 40 
and the reaction gear 38 is held against rotation, 
the carrier 30, as it is driven by the motor, effects 
clockwise (looking forwardly) planet motion of 
the planetary gears 3 about the non-rotating 
reaction gear 38, and, as a resuit, the planet gears 
35 revolve and drive the sun gear 36 to effectro 
tation of the feed nut 28 at a slow speed to ef 
fect forward feed. As the feed nut is rotated, 
the drilling notor is fed forwardly along the 
guideways of the guide 4. By adjusting the fric 
tion band the friction drum may be allowed to 
Siip therein for varying the speed of the planetary 
gear reduction and for preventing overioad of 
the feed. To effect reversal of the feed, the drill 
ing motor may be reversible or, if desired, a con 
ventional planetary reverse gearing may be em 
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4 
bodied in the planetary reduction gearing 29 SO 
that reverse drive of the feed nut may be effected 
Without reversing the motor. Since a reversible 
planetay gearing is well known further dis 
closure thereof herein is considered unnecessary. 

In the modified embodiment of the invention 
shown in Figs. 7 to 9 inclusive, the drilling ap 
paratus is generally similar to that described 
above, but, in this instance, there is provided a 
frictionally controlled planetary reduction gear 
ing, generally designated 50, embodying a Selec 
tive transmission, Whereby the feed nut may be 
Selectively driven at different predetermined 
Speeds and under friction control at any Speed. 
In this embodiment, a rotatable feed nut 28' en 
gages the threads of the stationary feed screw 9 
and is journaled in the rear head casing. Se 
cured to the rear end of the tubular notor Shaft 

f is a flange 5 to which is Secured, as by ScreWS 
52, a rotatable carrier 53, the latter in turn being 
freely rotatable on bearings 54. Supported by 
the spaced end portions of the carrier 53 are 
shafts 55 on which planet gear units 53 are 
journaled. These planet gear units are three in 
number and are identical in construction and 
each comprises gears 57, 58, 59, 60 and 6 rigidly 
secured together as by rivets 62. The gears 5, 
58, 59 and 60 are of different diameters, and each 
provides a different reduction, and the rear end 
gears 6 of the planet gear units mesh with an 
internal gear 63 formed on a rotatable member 
64 secured to the feed nut 28. The front bear 
ing 54 is supported in the hub of the flange 51 
while the rear bearing 54 is supported by the hub 
of the rotatable member 64, and the hub of the 
latter is journaled in a bearing Supported by the 
end plate 25' of the real casing head. These 
bearings also support the rotatable feed nut 28' 
as shown. The planet gears 57, 58, 59 and 60 
respectively mesh with internal gears 65, 66, 6 
and 68 rotatably supported within the rear cas 
ing head. These internal gears may be rotatably 
mounted in various known nanners and, in this 
construction, the opposite end internal gears 65 
and 68 are journalledi at G9 and T0 on the ro 
tatable carrier 53 and the rotatable member 64 
respectively, and the intermediate internal gears 
66 and 67 are rotatably mounted at and 72 
On the gears 65 and 68 and also at 73 one on the 
other in the nanner shown. These internal gears 
65, 66, 67 and 68 are formed integral with ro 
tatable friction drums with which friction bands 
4, 5, 76 and 7 respectively cooperate. Each 

of these friction bands is pivotally connected at 
One end at 78 (see Fig. 8) to a bracket 79 secured 
to the rear head casing, and the other end of each 
band is pivotally connected at 80 to a bolt 8. 
The bolt eXtends through an opening 82 in the 
pivoted end of the band and has a head 83 en 
gaging the Outer Side of the pivoted end of the 
band. Interposed between the ends of the fric 
tion bands and Surrounding the bolts 8 are 
SpringS 84 for urging the ends of the bands apart 
toward released position. For selectively tight 
ening the friction bands, there is provided a shift 
able can member 85 secured to a slidable operat 
ing shaft 86 guided in a bore 87 in the end plate 
25 of the rear head casing. The shaft has a 
handle 88 at its outer end whereby the same may 
be moved axially in its bore to bring the cam 
member 85 Opposite the desired one of the fric 
tion bands So that, upon rotation of the cam 
member, the ends of the friction band may be 
drawn together against the compression of the 
Spring to hold the friction drum stationary. A 
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spring pressed detent 89 is engageable with 
grooves 90 on the shaft 86 for holding the cam 
member in its different positions of adjustment. 
When the friction band 77, shown in Fig. 9, is 
tightened by the cam member 85, the internal 
gear 68 is held against rotation, and, as the car 
rier 53 is driven by the motor shaft , the planet 
gears 60 roll in an orbit around the then sta 
tionary internal gear as a trackway, at the same 
time revolving on the shafts 55. As the planet 
gears 60 revolve, the planet gears 6 revolve 
therewith driving the internal gear 63 which is 
secured to the feed nut 28. The friction band 
TT may be adjusted by the cam member 85 to slip 
to vary the rate of rotation of the feed nut. The 
cam member 85 may be slid over into engagement 
with any of the other friction bands 74,5 and 
76 to effect different driving speeds through any 
of the planet gears 57, 58 and 59. It is accord 
ingly evident that the feed nut may be driven 
selectively at four different forward speeds and 
any of these speeds may be varied by slipping 
the friction bands. AS in the other embodiment 
of the invention, suitable reverse gearing may be 
associated with the planetary gearing to effect re 
versal of the drive of the feed nut, or feed nut 
reversal may be effected simply by reversing the 
InO?Or. 
The general mode of the operation of the im 

proved drilling apparatus will be clearly apparent 
from the description given. When the drilling 
motor is running and the tubular shaft of the 
motor armature rotor f is rotating, the drilling 
implement 2 rotates therewith and liquid may be 
supplied to the drilling implement through the 
hose connection.5, stuffing box 4 and drill rod. 
In the embodiment ShoWn in FigS. 1 to 6 inclusive, 
when the drilling motor f is in the position shown 
in Fig. 1 on the guide 4 and the drilling imple 
ment 2 is rotating, the operator may manipulate 
the hand nut 48 to effect tightening of the fric 
tion band 40, thereby frictionally to hold the 
friction drum 39 against rotation. The feed nut 
28 is then driven through the planetary reduc 
tion, gearing 35, 36, 37 and 38 relative to the 
Stationary feed screw 9 in a direction and at a 
speed to effect feed of the drilling motor for 
Wardly along the guideways of the guide 4, there 
by to move the drilling implement toward the 
work. The feeding speed may be varied by slip 
ping, the friction band 40, and, when the friction 
band is released, feed may be interrupted while 
the drilling motor continues to operate. When it 
is desired to retract the drilling implement from 
the Work, this may be accomplished simply by 
reversing the motor , although, as previously 
mentioned, a suitable reverse planetary drive may 
be associated With the planetary reduction gear 
ing to effect rotation of the feed nut in reverse 
feeding direction without reversing the drilling 
motor. 

In the modified embodiment shown in Figs. 
7 to -9 inclusive, the mode of operation of the 
drilling apparatus is generally similar to that 
above. described. When the drilling motor is 
running and the motor shaft i? is rotating, the 
carrier 53 revolves therewith and when one of 
the four friction bands T4, 75, T6... and 77 is ap 
plied, the feed nut 28' may be rotated through 
the planet gears, internal gear 63 and rotatable 
support 64 in a direction and at a speed to effect 
forward feed. By shifting the cam member 85 
into engagement with the desired one of the 
four friction bands, the desired feeding speed may 
be selected. By slipping the friction bands, the 

6 
rate of feed may be varied, and, by releasing 
the friction bands, feed may be interrupted'. 
during running of the drilling motor. As in the 
other embodiment, reverse feed may be effected 
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simply by reversing the drilling motor or by 
operating a suitable reverse planetary drive for 
the feed nut, associated with the planetary re 
duction gearing. . ? 
As a result of this invention, an improved 

drilling apparatus is provided whereby a drilling 
implement may be fed with respect to the work 
in an improved manner. By means of the im 
proved general arrangement of parts and es 
pecially the improved relationship between the 
feeding mechanism and the other elements, an 
extremely compact and simplified construction 
is obtained. By extending the stationary feed 
ing element into the drill rotating shaft in co 
axial relation with the drilling motor, not only 
an extremely compact construction results, but 
also it is possible to drive the rotatable feeding. 
element directly from the motor shaft of the 
drill. The novel arrangement of the feeding ele 
ments enables improved driving of the rotatable 
feeding element through driving gearing carried 
by the drilling tool in an improved manner. 
Further, the novel arrangement of the feed. 
Screw in axial alignment with the drilling tool 
enables application of feeding forces in direct 
line with the drill rod and bit, thereby, to a . 
large extent, eliminating undesirable twisting 
tendencies, resulting in better balance, and im 
proved efficiency. Other uses and advantages 
of the invention will be clearly apparent to those 
skilled in the art. - . . 
While there are in this application specifically 

described 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 
modified and embodied in various other forms 
without departing from its spirit or the scope 
of the appended claims. . . . . . . . . . . . 
What I claim as new and desire to secure, by 

Letters Patent is: . 
il. In a drilling apparatus, a guide providing 

a guideway, a drilling motor guided for move 
ment along Said guideway and having a rota 
table motor element and a tubular shaft coaxial 
with and driven by said motor element, a con 
nection for a drilling implement secured to the 
front end of said tubular motor shaft, a feeding 
element secured at its rear end to said guide 
against movement relative thereto, and extend 
ing forwardly into said tubular shaft from a point 
to the rear of the motor, and a rotatable feeding 
element at the rear end of said tubular shaft 
and driven by the latter, said feeding element 
mounted to move bodily with said motor along 
said guideway and cooperating with said sta 
tionary feeding element, and said rotatable feed 
ing element operating on rotation thereof rela 
tive to said stationary feeding element to effect 
movement of said motor bodily along said guide 
way to feed the drilling implement toward the 
work at a drilling speed. : 

2. In a drilling apparatus, a bodily movable 
motor for rotating a drilling implement and hav 
ing a tubular shaft extending axially thereof, 
a connection for a drilling implement secured 
to the front end of said shaft, and means for 
feeding said motor bodily to move the drilling 
implement toward the work at a drilling speed 
including a stationary feeding element extend 
ing forwardly into said motor shaft from a point 
to the rear of said motor and a rotatable feeding 
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element arranged at the rear end of said motor 
and driven by Said tubular shaft, Said rotatable 
feeding element engaging said stationary feeding 
element and movable forwardly therealong with 
Said notor during feed. 

3. In a drilling apparatus, a bodily movable 
motor for rotating a drilling implement and 
having a tubular shaft extending axially there 
of, a connection for a drilling implement Secured 
to the front end of said motor shaft, and means 
for feeding Said notor to move the rotatable 
drilling implement toward the work to effect 
drilling and including a stationary feeding ele 
ment extending forwardly into Said tubular 
motor shaft from a point to the rear of said motor, 
and a rotatable feeding element movable for 
wardly with said notor and engaging Said Sta 
tionary feeding element at the rear end of said 
motor and movable axially relative to said sta 
tionary feeding element during the feeding op 
eration, and variable speed transmission means 
at the rear end of Said notor and movable bodily 
with the latter for connecting said motor Shaft 
in driving relation with Said rotatable feeding 
element for rotating the latter to effect feed, 
said transmission means embodying means ad 
justable for effecting rotation of said rotary feed 
ing element at different speeds. 

4. In a drilling apparatus, a bodily movable 
drilling motor having a rotatable tubular shaft 
for rotating a drilling implement and Said m0 
tor and shaft mounted for axial movement with 
the drilling implement during the drilling op 
eration, a connection for a drilling implement 
secured at the front end of said motor shaft, . 
and means for bodily feeding said motor to ef 
fect axial movement of said shaft and the drill 
ing implement during its rotation to feed the 
drilling implement toward the Work at a drill 
ing speed including a stationary feeding ele 
ment extending axially into Said tubular shaft, 
a rotatable feeding element arranged at the rear 
end of said motor and cooperating With Said 
stationary feeding element and moving axially 
with said notor Shaft during feed, and means 
for driving said rotatable feeding element from 
the rear end of Said tubular shaft at a rotation 
speed substantially reduced from the Speed of 
rotation of said motor shaft. 

5. In a drilling apparatus, a bodily movable 
motor for rotating and feeding a drilling in 
plement, a tubular drill spindle coaxial with and 
driven by said motor, a connection for a drilling 
implement secured to the front end of Said Spin 
dile, and means operatively connected to the rear 
end of said spindle for moving Said motor to 
feed the drilling implement toward the work at 
a drilling speed during drilling including a Sta 
tionary feed screw extending forwardly axially 
into said spindle from a point to the rear of 
the latter. 

6. A drilling apparatus comprising, in combi 
nation, a tubular drill spindle, a motor having a 
rotor coaxial with and fixed to Said drill spindle 
for rotating the latter, a connection for a drilling 
implement secured to the front end of said spin 
dle a guide having guideways slidably supporting 
said motor, a feed screw extending forwardly 
into said drill spindle and fixed at its rear end 
to said guide against movement relative thereto, 
a rotatable feed nut mounted to move bodily with 
said motor along Said guideways and operatively 
engaging said feed screw and having a gear 
portion, a rotatable reaction gear coaxial with 
said drill spindle and mounted for bodily move 
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8 
ment. With Said motor, planetary gears carried. 
by said drill Spindle and operatively engaging 
Said reaction gear and the gear portion of said 
feed nut, and adjustable means for variably re 
Sisting the rotation of Said reaction gear to vary 
the Speed of rotation of said feed nut. 

7. A drilling apparatus comprising, in com 
bination, a tubular drill Spindle, a motor hav 
ing a rotor coaxial With and fixed to Said drill 
Spindle for rotating the latter, a connection for a 
drilling implement secured to the front end of 
Said Spindle, a guide having guideways slidably 
Supporting Said motor, a feed screw extending 
forwardly into Said drill Spindle and fixed at 
its rear end to said guide against movement rel 
ative thereto, a rotatable feed nut mounted to 
move bodily With Said motor along said guide 
Ways and operatively engaging said feed screw 
and having a gear portion, reaction gears co 
axial With Said feed nut and supported for ro 
tation relative thereto, planetary gears of dif 
ferent diameters meshing severally with said re 
action gears and the gear portion of said feed 
nut, and adjustable means for selectively and 
Variably resisting the rotation of Said reaction 
gears to vary the speed of rotation of said feed 
nut. 

8. A drilling apparatus comprising, in combi 
nation, a tubular drill Spindle, a motor having 
a rotor coaxial With Said drill spindle for rotat 
ing the latter, a connection for a drilling imple 
ment Secured to the front end of said spindle, 
a guide having guideways slidably Supporting 
Said motor, a feed screw extending forwardly 
into Said drill Spindle and at its rear end fixed 
to Said guide against movement relative thereto, 
a rotatable feed nut operatively engaging said 
feed Screw and mounted to move with said motor, 
Said feed nut arranged coaxial with said spin 
le at the rear end thereof and having a gear 

portion, a rotatable reaction gear coaxial with 
Said drill Spindle and mounted for bodily move 
ment With Said motor, planetary gears carried 
by Said drill Spindle and operatively engaging 
Said reaction gear and the gear portion of said 
feed nut, and adjustable frictional resistance 
means for variably resisting the rotation of said 
reaction gear to vary the speed of rotation of 
Said feed nut. 

9. A drilling apparatus comprising, in com 
bination, a tubular drill spindle, a motor having 
a rotor coaxial with Said drill spindle for rotat 
ing the latter, a connection for a drilling im 
plement Secured to the front end of said spindle, 
a guide having guideways slidably supporting 
Said motor, a feed screw extending forwardly in 
to Said drill Spindle and fixed at its rear end to 
Said guide against movement relative thereto, a 
rotatable feed nut operatively engaging said feed 
Screw and arranged coaxial with said spindle at 
the rear end of the latter, said feed nut having 
a gear portion, reaction gears coaxial with said 
feed nut and Supported for rotation relative 
thereto, planetary gears of different diameters 
meshing Severally with said reaction gears and 
the gear portion of Said feed nut, and adjustable 
frictional resistance means for selectively and 
variably resisting the rotation of said reaction 
???rS to vary the Speed of rotation of said feed 
IlUU. 

ROBERTANTHONY McCALLUM. 
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