
Feb. 26, 1952 R. A. McCALLUM 2,586,842 
DRILLING AFPPARATUS 

Filed Oct. 16, 1944 5 Sheets-Sheet l 

Š 
I 

Zvozveznar: 
Abóer/(27062.20am. 

f . 

Oe/. 

  

  



586,842 2, 

5 Sheets-Sheet 2 

R. A. MCCALLUM 

DRILLING APPARATUS 

Feb. 26, 1952 

Filed Oct. 16, 1944 

Ové, 

77a vez26or: 
Aoze776, 772c2(Mzan 
6/ A-4/4x4. 

2 

  

  

  

  

  

  

  

  

  





Feb. 26, 1952 R. A. MCCALLUM 2,586,842 
DRILLING APPARATUS 

Filed Oct. 16, 1944 5 Sheets-Sheet, 4. 

33 
2S O). WS i?: 
firsts" || 

52 . Zaeezzori 
Ao6era,62.7//edo Mum 

  

  

  

  

  



2,586,842 R. A. McCALLUM 
DRILLING APPARATUS 

Feb. 26, 1952 

5 Sheets-Sheet, 5 Filed Oct. 16, 1944 

@ ??zzzzzzzzzzzzzzzzzzzzzzz 
||||||||| 
|||||||||||||||| ºººººººººººººººººººººº | | | 
| 

Sis 

SN 

  

    

    

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Patented Feb. 26, 1952 2,586,842 

UNITED STATES PATENT OFFICE 
,2,586,842 

DRILLING APPARATUS 

Robert Anthony McCallum, Michigan City, Ind., 
: assigner to Joy Manufacturing Company, ... a. 
corporation of Pennsylvania, 

Application October 16, 1944, Serial No.558,848 
(C. 255-4) :8 Claims. 

1. 
My invention relates to drilling apparatus, and 

more particularly to improvements in the rotat 
ing and feeding means of...a drillingapparatus of 
the high Speed rotary type especially designed for 
uSein drilling blast holesin"rock: or the like. 
An object of my invention is to provide anim 

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 
proved rotating and feeding means. Yet an 
other object is to provide in a rotary type drill 
ing apparatus improved means which is adjust 
able to effect different rates of rotation, and im 
proved feeding means which is adjustable to ef 
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 whereby the latter may be 
supported in ... different positions. These ; and 
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. 

Fig. 2 is a side elevational view of 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, of Fig. 1. 

Fig. 6 is a cross-sectional view taken on the 
plane of the line 6-6 of Fig. 4. 

Fig. 7 is a perspective view of the motor rotors 
for the drilling apparatus. 

Fig. 8 is sa, cross-sectional view. i taken on the 
plane of the line 8-8 of Fig. 4. 

Fig. 9 is a cross-sectional view taken on the 
plane of the line.9-9. Of Fig. 4. 

Fig. i0 is a cross-sectional view taken on the 
plane of the line O-O 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, lito 
10, inclusive the high-speed: rock drilling appa 
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acts to cause the rotors to rotate. 

2 
ratus of the rotary-blast hole type, includessa ro 
tary motor 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 no 
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 Fig. 7, are teeth 8 and 9 which 
mesh with each other and against which fluid 

The rotor 5 is 
fixed, as by pins 0, to a shaft, which is rotat 
ably mounted in bearings f2 and 3 carried by 
the motor casing and by a plate 5 attached, as 
by bolts. 6, to one send of the casing. Fixed to 
the outer side of the plate 5, as by bolts 8, is a 
member 9 cooperating with the plate 5 to form 
a chamber 20 into which the shaft projects, 
and attached to the portion of the shaft received 
Within the chamber 20 is a gear 2. Extending 
axially through the rotor 6 is a sleeve-shaped 
member. Or hollow drillispindle 23 rotatably Sup 
ported in bearings 24 and 25 carried respectively 
by the plate.f5 and the motor casing 2. Bearings 
27 carried by the sleeveshaped 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 2 in the 
chamber 20. The gears 2 and 29 are so de 
signed that the gear 29 is rotated by the gear 2 
at a speed somewhat below that of the rotor 6. 
Formed in the member 23 is alongitudinal groove 
30 receiving a key 3 which has a portion 32 
adapted to be received in a notch 34:formed in 
an inwardly projecting portion 35 of the rotor. 6. 
The key 3 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 3 is in the position shown in Fig. 
5, the sleeveshaped member 23 is connected to 
the rotor 6...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 6 turns freely on the bear 
ings. 27. The key 3 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 
ingring 4 which is seated in an annular groove 
42 on the exterior periphery of the sleeve member 
23. The upper end of the key 3, which projects 
externally of the drill housing as shown in Fig. 
5, may be suitably gripped by the operator to:efe 
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fect sliding of the key endwise in the groove 30, 
and as the key is moved endwise the ring 4 is 
expanded and snaps into a notch 40 when the 
latter is brought into registry with the groove 32. 
Thus, the Snap ring 4 may lock the key 3 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 fluid 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 47, 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 5. 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 57. Attached to the motor casing, as by 
bolts 59, is a casing 60 carrying bearings 6 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 7 and 72 carried by the 
Casing 60. Surrounding the fed nut and fixed 
to the latter, as by a key 74, are gears 75, 76, 77 
and 78 meshing respectively with the gears 66, 
6, 68 and 69. Thus there are provided four pairs 
of gears each providing a different reduction. 
Fixed to one end of the hollow shaft 70 is a gear 
80 meshing with a gear 8 fixed to the sleeve 
shaped member 23. Opening through opposite 
walls of the hollow shaft 70 are slots 83 and 84 
extending throughout the portion of the shaft 
Surrounded by the gears 66, 67, 68 and 69. A 
key 86 extends through the slots 83 and 84 trans 
versely of the shaft TC 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 
cylindrial member 88 reciprocably received with 
in the shaft 70 and rotatably connected through 
a bearing 90 to a rod 9 which extends through 
an opening 92 in a plate member 94 attached to 
the lower end of the casing 60. Formed on the 
rod 9? is a rack portion 95, and a pinion 96 en 
gages the teeth of the rack portion and is fixed 
to a shaft 97 which is rotatably supported by the 
plate member 94. 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 9 for position 
ing the key 86. Formed in the rod 9 are notches 
00 which are adapted to receive a spring 

preSSed ball Of for holding the rod in the desired 
positions. Attached to the outer end of the feed 
nut is a member 02 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 A9 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 04, 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 fos 
adapted to be clamped in a Saddle mounting Ol' 
any other suitable Support. The Support men 
ber 05 is mounted at one end on a pin 90 which 
is receivable in openings O8 formed in flange 
portions to made integral with the casing 60 at 
opposite ends of the latter. The other end of the 
support member has a bolt pivotally con 
nected thereto, and this bolt extends between 
flange portions 2 on the casing 60, Figs. 4 and 
10, and has a nut f 4 threaded on its outer end 
and engageable with the flange portions 2 for 
clamping the support member firmly to the 
casing 60. The openings O8 in the flange por 
tions O are located at opposite corners of the 
casing 60 so that the support member may be 
positioned at either side of the drilling apparatus, 
and the sides f 5 of the flange portions f 2 are 
oppositely inclined so that the nut f 4 may 
engage either side. It will be seen that the Sup 
porting member f).5 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 69 to permit drilling in the desired direction 
and is clamped to the casing by extending the 
pin 07 through the openings O8 and threading 
the nut 4 on the bolt if f until it firmly ell 
gages the surfaces 5 at one side of the flange 
portions 2. If a high speed of rotation for the 
drilling implement is desired, the key 3 is 
moved to the position shown in Fig. 5 so that the 
rotor 6 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 3 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 
member 23 rotates, it drives the hollow shaft 70 
through the gears 80, 81, and one of the gears 
66, 67, 68 and 69 rotates with the shaft 70 de 
pending on the position of the key 86, The One 
of the gears 75, 76, 77 and 78 meshing with the 
gear driven by the shaft 70 causes the feed nut 
57 to be 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 86 is moved to a position between the gears 
56, 6, 68 and 69 So that all of these gears are 
free of the shaft 70 and the driving of the feed 
nut is discontinued. The drill operator then 
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tgrasps the member f02 and holds the feed nut 
against rotation while the shaft 49 is rotated 
'by the drill motor. To move the drilling imple 
ment forward quickly to the face of the work, the 
feed nut may be rotated manually through, the 
member 02 while the drillmotor is stopped and 
the shaft 49 is stationary as regards rotation. 

In the form of the invention shown in Fig.11 

“reference numerals. The rotating means, how 

6 
When the rod 15 is adjusted to position the 

pulley members 43, the pulley belts if 60 are 
forced to positions at which their opposite sides 
engage the beveled surfaces of the pulley mem 

10 

ever, includes a tubular member 20 through 
which the shaft 49 extends and to which the lat 
ter is connected, as by a key f2 f, for rotation 15 
therewith. The member 20 is rotatably sup 
ported by bearings 22 and 23 carried by a cas 
ing 24. Surrounding the member f20 and fixed, ". 
as by keys, against rotation relative thereto but 
movable longitudinally thereof are several pairs 

bers 26 are spaced apart by blocks 28, and a 
clamping rod 29 extends through openings in 

20 
of pulley members 26 and 27. The pulley mem 

the pulley members and the blocks for holding 
the members f26 together to move as a unit. 25 
The pulley members f27 are spaced by blocks: 
3 and clamped together in a similar manner , 
by a rod 32. The lower pulley member 27 
abuts a collar f33rotating with the tubular mem 
ber 20 and held against movement axially of the 

bers. As the belts are forced outwardly over the 
beveled surfaces 58 they are pulled inwardly 
over the beveled 'surfaces 57 forcing the pulley 
members 26 away from the pulley members. 27 

the feeding and supporting means for the shaft. 
49 is like that described in the first form of the 
invention, and like parts have been given like 

against the action of the spring 35. The speed 
at which the tubular member 20 is driven de 
pends on the adjustment of belts on the pulley 
members. 
The driving of the feeding means is effected 

by the gear 8? fixed to themember 20 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 70 so that it drives the feed nut 
.57 through the one of the gears 75, 76, 77 and 78 
meshing therewith. It will be seen that for each 
change in the speed of rotation of the shaft. 49, 
a corresponding change in the rate of feed is 
obtained through each of the sets of feeding 
gears. . 

... As a result of my invention there is provided an 
improved drilling apparatus having improvedro 
tation and feed, control means. Feeding may be 
effected at different speeds for each speed of ro 

30 
member 120 by a shoulder f34 formed on the 
latter. A spring 35 acts between the upper pull 
ley member 26 and the innerring of the bearing 
22 for yieldably urging the pulley members f 26. 
toward the members 27. There may be pro 
vided in place of the spring, if desired, a manual 
ly operated means for adjusting the positions of 

bers 27. Connected to the casing 24 is a power 
unit shown herein as an electric motor 38.hav 
ing a power shaft 39 projecting into the casing 

tation of the drilling implement, and the speed 
of rotation may be readily adjusted. 
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 

the pulley members 26 relative to the men 

f24 in parallelism with the saft 49 and rotatably 
supported at its lower end by a bearing 4f car 
ried by the casing 24. Surrounding the power 
shaft are pairs of pulley members 42 and 43.45 
fixed to rotate with the power shaft but movable 
longitudinally thereof. The pulley members 42 
and 43 are spaced respectively by blocks 44 and 
f45, and are clamped together by bolts 46 and 
4. The lower pulley member 43 engages the 
inner ring of the bearing 14t, and the upper pull 
ley member 42 abuts a shoulder. 49 on the power. 
shaft. Extending axially through the power 

means for feeding said drill shaft through said shaft is a rod 5 which is threaded into a plate. 
152 engaging the lower side of the bearing f4 f. 
The upper-end of the rod f 5 is threaded into an 
opening 54 extending through a member 55 
which is rotatably supported by the upper end of . 
the motor 38. 
be manually rotated so as to cause the rod f 5 to 
be threaded into the opening 54 for adjusting 
the position of the plate 52. 
f52 is raised, the bearing 4 is moved upwardly 
With it forcing the pulley members 43 toward 
the members f42. The adjacent faces of the 

The member 55 is adapted to o 

When the plate. 

65 

pairs of pulley members 26, 27 and 42, 43. 
are beveled, as at 57 and 58, so as to provide a 
V-shaped groove for receiving a pulley belt 60. 
Instead of providing means for adjusting man 
ually the spacing between the pulley members 42 
and 43 there may be provided means for yield 
ably urging these members toward each other, 
this arrangement being desirable if the spacing 
of the pulley members 26 and 27 is determined 
by manually operated means. 

without departing from its spirit or the scope of 
the appended claims. a. 
What I claim as new and desire to Secure by 

Letters Patentis: 
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, 
a drive sleeve extending axially through one of 
said rotors, gearing driven by the other of said 
rotors and 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 connected for rotation therewith, and 

drive sleeve, said feeding means including threads 
on said drill shaft, a feed nut threadedly engag 
ing the threads on said drill shaft and means for 
connecting said feed nut in driven relation with. 
Said drive-sleeve. 

2. A drilling apparatus comprising, in come 
bination, a fluid actuated motor having a pair of 
geared rotors meshing with each other, means for 
supplying an operating fluid 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, 
a key slidably mounted in a groove in said drive 
sleeve and engageable selectively with the one of 

- said rotors through which said drive sleeve ex 
70 

5 

tends and with said gear, a drill shaft extending 
through said drive sleeve and connected for rota 
tion 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 
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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 con 
bination, a fluid actuated motor having a pair of 
geared rotors meshing with each other, means for 
supplying an operating fluid 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 relation with 
Said drive Sleeve. - . 

4. In a drilling apparatus, in combination, 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 rotor 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 notor comprising a 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 
ber for rotating the latter at a speed different 
from the Speed of said large rotor, and shiftable 
means for alternatively connecting said arge 
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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8 
tending lionigtudinally thereof, a motor having 
a motor rotor element coaxial with said spindle 
and through which said spindle extends, Speed 
reducing 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. .. . 
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