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My invention relates to drilling machines par 
ticularly adapted to drill holes in coal veins pre 
paratory to receiving blasting charges for dis 
lodging the coal for removal from a coal mine. 
One of the objects of the invention is the pro 

vision of improved and efficient mechanism for 
disconnecting power transmission mechanism be 
tWeen a driving motor and the drill feeding means 
without stopping the motor, so as to effect dis 
Continuance of the feed of the drill independ 
ently of the motor. 
Another object of the invention is the provision 

Of improved and efficient mechanism for dis 
connecting the feed nut from a feed screw in a 
motor-operated drilling machine. 
A further object of the invention is the pro 

vision of brake mechanism in association with 
feed nut releasing means in a motor-operated 
drilling machine. 
More particularly it is the object of the pres 

ent invention to provide near the drill itself 
manually operated mechanism for releasing two 
half sections of the feed nut from the feed screw 
in order to stop the feed of the drill independ 
ently of the stopping of the motor by cutting off 
the power therefrom, in a motor-operated drill 
ing machine. 
Other objects of the invention will appear 

hereinafter, the novel features and combinations 
being set forth in the appended claims. 

In the accompanying drawings, 
Fig. 1 is a sectional elevational view of a motor 

Operated drilling machine embodying my im 
provements; 

Fig. 1 illustrates a drill adapted to be con 
nected to the feed screw shown at the left in 
Fig. 1; 

Fig. 2 is an enlarged sectional elevational view 
of the feed nut releasing mechanism, taken ver 
tically at right angles to the feed screw at the 
lower left-hand corner of Fig. 1; 

Fig. 3 is a bottom sectional plan view taken on 
the line 3-3 of Fig. 1; 

Fig. 4 is an enlarged perspective of retaining 
mechanism for the brake; 

Fig. 5 is a fragmentary Sectional plan view of 
a portion of the brake-releasing mechanism; 

Fig. 6 is an enlarged sectional elevation of the 
lower left-hand portion of Fig.1; 

Fig. 7 is an enlarged sectional bottom plan 
view taken on the line 7-7 of Fig. 1, showing the 
feed nut sections applied to the feed screw; and 

Fig. 8 is an enlarged sectional bottom plan 
view on the line 7-7 of Fig. 1, showing the feed 
nut sections released from the feed screw. 
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under control of the wheel. 30. 

Referring to the accompanying drawings, the 
reference number 9 on Fig. 1 designates an elec 
tric motor supported in a casing fo to which is 
rigidly connected a tubular frame . To the 
armature of the electric motor 9 is connected a 
pinion 2 which meshes with a gear 3 keyed to 
a shaft 4 journaled at one end in the bearing 
f5 supported by the casing 0. Also keyed to the 
shaft 4 is a small spur gear f6 in position to 
mesh with the large spur gear 7 mounted on one 
end of the shaft 8. 
An auxiliary frame 9 telescopes over one end 

of the frame and carries a bearing 20 in which 
one end of the shaft f8 is journaled, the other 
end of the shaft 8 being journaled in the bear 
ing 2 mounted in an extension from the center 
of the casing 0. 
Mounted loosely on the shaft 8 is a pinion 23 

meshing with the gear 24 enclosed in a casing 
25 mounted on the frame . Also mounted 
loosely on the shaft f8 is a sprocket 26 connected 
by an endless sprocket chain 27 to a sprocket 28. 
The spur gear 24 and the sprocket 28 are keyed 
to the screw-threaded shaft 29 to rotate there 
with. 
While the electric motor 9 may be continuously 

driven in the same direction, the screw-threaded 
shaft 29 may be rotated in opposite directions 

The pinion 23 
and the sprocket 26 being mounted loosely On 
the shaft 8, clutches are provided under the 
control of the wheel 30; either the pinion 23 or 
the sprocket 26 may be connected to the shaft 
8 to be driven thereby. The double clutch ele 
ment 3 is splined to the shaft 8 and may be 
moved into engagement with either the clutch 
element 32 or the clutch element 33. When the 
clutch element 32 is engaged as shown in Fig. 1 
the pinion 23 will rotate the gear 24 to rotate 
the shaft 29 so as to move the traveling cross 
head 34 in one direction and when the clutch 
element 33 is engaged by the clutch element 3, 
the sprocket chain gearing 26, 27, 28 will rotate 
the shaft 29 to effect movement of the crosshead 
34 in the opposite direction. The crosshead .34 
may be connected to mechanism for effecting 
tilting of the casing 0 and all parts supported 
thereby, on a pivot having an axis extending 
transversely of the axis of the shaft of the motor 
9, as fully illustrated in the Levin Patent No. 
1978,368, granted October 23, 1934, for an im 
provement in a drilling machine. 
Keyed to that end of the shaft 8 remote from 

... the electric motor 9 is a bevel pinion 35 which 
55 meshes With a bevel gear 36 as shown in Fig. 1, 
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The auxiliary frame 9 is provided with tubular 
extensions 3 and 38. Journaled in the bushing 
39 secured to the extension 33 is a sleeve 40 the 
ends of Which are plovided With lubricant Sea 
ing devices 4, 42. The sleeve 49 carries longi 
tudinal keys which fit in longitudinally extend 
ing keyways 43 on diametrically opposite sides 
of the screw shaft 44. Since the bevel gear 36 
is keyed to one end of the sleeve 40, as shown 
in Fig. 1, rotation of the Shaft 8 Will effect ro 
tation of the screw shaft 45 through the keys 
in the keyways 33. 
of the screw shaft 44 is provided with a socket 
85 for receiving the relatively long coal drill 46. 
As viewed in Fig. 1, the lower end of the aux 

iliary frame extension 33 is provided with a cy 
lindrical enlargement into which extends a cyl 
inder 47 for supporting the journal bearing 48 
and the ball bearing retaining ring 49. In fact 
the journal bearing 43 and the ring 49 are con 
centric, providing an annular seat between them 
for the ball bearing 58. It should be understood 
that the journal bearing 38 fits the exterior Sur 
face of the feed screw 43 and co-operates With 
the journal bearing 5 in the extension 3, to 
assist in steadying the drill feed and minimize 
Wabbling thereof during operation, particularly 
when the drilling operation is in its initial stages. 

Resting on an annular ledge on the Outer Sur 
face of the retaining ring 49 is a brake ring 52 
which in reality is journaled on the Outer cylin 
drical Surface of the ring 69 Since it has a rotary 
movement relatively thereto. 
The lower inner annular portion of the ring 

52 is screw-threaded to receive the circular plate 
53. The upper annular surface of the plate 53 
serves to carry the ball bearing 5 in the posi 
tion shown in Fig. 1. Depending from the cen 
tral portion of the plate 53 is a cylindrical ex 
tension 54 to which is secured the cylindrical 
support 55 as shown in Fig. 6. 
A feed nut comprising two sections 56 and 57 

is adapted to mesh with the feed screw 44. The 
support 55 is provided With an annular compart 
ment 53 into which project the hinge members 
59, 60 of the nut section 56, as shown in Fig. 6. 
On the diametrically opposite side of the feed 
screw the hinge elements if, 62 of the nut section 
57 project into the annular compartment 58. 
Hinge pins 63, 64 are pinned to the support 55 
and project downwardly through the annular 
compartment 58 and through the hinge members 
59, 60 and 6A, 62. Coil springs 65, 66 surround 
the hinge pins 83, 64 and the ends of these 
splings engage the nut sections 56, 5 and the 
inner cylindrical wall of the compartment 58 So 
as to tend to move these nuit sections out of mesh 
With the feed Screw 4. 
Secured to the lower end of the auxiliary frame 

extension 38 is a plate 65 to which is bolted the 
protective casing 62 for enclosing various parts 
including the nut sections, as shown in Fig. 1. 
In an opening in the casing 68 is mounted the 
shaft bearing 69 for pivotaliy supporting the ship 
per T 9 having an operating lever as shown 
in Figs. 1 and 3. The two arms 72, f2 are adapt 
ed to engage trunnions 3, 3 Which project di 
ametrically from the ring 74 as shown in Figs. 1, 
2 and 7. 
The ring 74 surrounds the central portion of 

the cylindrical nut actuator 15 and is retained 
in place by the annular retainer 76 which is se 
cured to the bottom of the actuator 75 by means 
of the cap screws 77, as shown in Fig. 1. When 

O 

the for Ward or Outer end 

the nut actuator will be lowered and when the 
lever 7 is moved to its full line position the 
nut actuator 5 Will be lifted. 

It should be particularly noted that the upper 
ends of the nut sections 56, 57 are enlarged into 
semi-cylindrical portions 8, 79 connected by 
beveled portions 89, 8 to the lower semi-cylin 
drical portions of less diameter, as shown in Fig. 
2. The upper inner wall 82 of the nut actuator 
5. is of larger diameter than the inner Wall at 

the lower end of the actuator 15. The cylindrical 
Walls on the interior of the actuator 75 are con 
nected by the beveled portion 83. 
The beveled portion 89, 8 t and the beveled por 

tion 83 are preferably in parallelism with each 
other so that when the actuation of the lever 
T moves the actuator 75 upwardly the beveled 
portion 83 will engage the lower ends of the 
nut sections 56, 57 to move them gradually to 
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Ward the feed screw 44. At the Same time the 
upper end of the actuator 25 engages the bevels 
80, 8 to assist in moving the nut sections toward 
each other against the action of the SpringS 85, 
66. It will thus be seen that when the cylin 
drical actuator is moved upwardly as viewed 
in Fig. 1, the springs. 65, 86 will be put under 
greater tension ready to release the nut Sections 
from the feed screw 44 as soon as the cylindrical 
actuator is moved down again by actuating the 
lever if to its dotted line position. 
Secured to the interior Walls of the actuator 

5 diametrically Cpposite each other are in Ward 
ly extending wedges 6, 83. As shown in Fig. 2, 
the wedges 84 have flat, horizontal top Surfaces 
in position to engage the right angle notches 
85 in the adjacent edges of the nut sections 56, 
5. When the actuator 5 is moved upWardly 
the upper cylindrical portion thereof engages the 
bevels 30, 8 to force the nut sections toward each 
other, but the vertical spaced-apart flat faces of 
the wedges 84 limit the movements of the edges 
of the nut sections toward each other as may 
be readily understood by referring to Fig. 2. 
Furthermore, since the wedges 84, 84 are inte 
gral with the actuator 75 the upward movement 
of the latter is limited by the upper edges of the 
wedges engaging the notches 85. 
Now, when the actuator 75 is moved down 

Wardly by moving the lever 7 to the dotted line 
position shown in Fig. 1, the lower inclined Sui 
faces of the wedges 84 will engage the converg 
ing inclined surfaces 86, 88 at the edges of the 
nut sections 56, 57 as shown in Fig. 2. Therefore, 
at the time the parts 8, 79 are released from 
the upper end of the actuator 75 and the lower 
ends of the nut sections 56, 57 are released from 
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the lower end of the actuator 75, the SpringS 65, 
66 will tend to release the inut sections 56, 57 
from the feed screw 43. However, the threads 
of the nut sections 56, 57 may stick to the threads 
of the feed screw to such an extent as to prevent 
the springs from effecting such release. I there 
fore prefer to provide the positive action afforded 
by the wedges 84 engaging the inclined surfaces 86, 
so that the manual force applied to the lever 
may be added to the spring action to forcibly move 

70 

the lever 7 is moved to its dotted line position is 

the nut sections away from the feed nut 44 and 
out of mesh therewith. It should also be noted 
that when the nut sections have been moved into 
mesh with the feed screw 44 the friction between 
the ends of the actuator 75 and the ends of the 
nut sections may be relied on to hold the nut sections in feeding positions. 

Associated with the brake ring 52 is a brake 
band 81. The brake ring 52 may be provided 
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with an annular groove for receiving the brake 
band 87, as shown in Fig.1. This brake band 87 
is held yieldingly applied to the brake ring 52 
by means of the Spring 88, as shown in Fig. 3. 
The ends of the brake band 8 are provided 

With radial Wings 89, 89 through Which extends 
the bolt 98. The head of the bolt engages One 
of the Wings 89 and the spring 88 surrounds the 
bolt and engages the other wing 89. By means 
of a nut 9 the tension of the spring 88 may be 
adjusted and the nut then locked in adjusted 
position by means of a cotter pin in one of the 
transverse holes 92' in the ScreW-threaded por 
tion of the bolt 90. 
In order to prevent the brake band from now 

ing circumferentially relatively to the frame 38, 
an arm 92 is secured to the exterior surface of 
the brake band and extended upwardly through 
the plate 67 to have its upper end located be 
tween the lugs 93, 93 mounted on the frame 38, 
as shown in Fig. 4. 
The brake may be released by means of the 

oval shaped cam 94 which is located between 
the brake band Wings 89, 89 as shown in Fig. 
2. A bracket support 95 is secured to the lower 
end of the frame 38 by means of a cap screw 
96 as shown in Figs. 1 and 5. A vertical shaft 
97 is journaled in the bracket support 95 and 
carries at its lower end the can 94. A lever 
98 is secured to the vertical shaft, 97 and is pro 
vided With a lug99 co-operating With the station 
ary abutmentS 3) and 6. When the lug 99 
is at the abutment 80 the spring 88 is free to 
apply the brake band 87 to the brake ring 52. 
When the lug 99 is at the abutment | 0 || the wings :: 
89, 89 are spread apart and the Spring presses 
the Wings 89, 89 against the ends of the cam 
94 to frictionally hold the brake band 87 in re 
leased position. 
When the can 96 is in the position shown in 

Fig. 3, the tension of the spring 88 nay be ad 
justed by means of the nut 9 to hold the brake 
band applied to the brake ring 52 With sufficient 
force to hold the nut sections 56, 5 stationary 
relative to the frame 38 during rotation of the 
feed nut 44. By referring to the drawings it will 
be seen that the nut sections 56, 5 are Sup 
ported on a cylindrical frame 55 which in turn 
is secured to the cylindrical extension 54 from 
the circular plate 53. In other Words, by ap 
plying the brake with maximum force, the nut 
sections 56, 57 together with the cylindrical ac 
tuator 75 may be held stationary relative to the 
frame 38 so that while the feed screw 44 rotates, 
maximum axial feed of the drill may be Secured. 

In order to regulate the feed in accordance 
with the hardness of the material being drilled, 
the brake may be partially released by adjust 
ing the tension in the Spring 88. That is to say, 
adjustment of the nut 9 will Vary the tension 
in the spring 83 and the point at which the brake 
ring 52 will slip in the brake band When the 
drill meets with harder material in the coal vein. 
Furthermore, after setting the nut 9 to effect 
such slipping when a predetermined load comes 
on the drill, the feed of the drill may be varied 
by the hand lever 93 without readjusting the nut 
9í. Such manual control enables the operator 
to effect slipping frequently or quickly whenever 
necessary or desirable. For instance, if hard 
bone coal is encountered and it is desired to 
slow down the rate of feed While keeping up the 
rate of rotation of the drill, the operator can 
quickly and to any extent desired, release the 
brake to secure the desired slipping and conse 
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3. 
will enable the drill to cut through the hard ma 
terial. 
At the initial stages of the drilling the over 

hanging weight of the feed screw when in hori 
zontal position sometimes tends to Wabble and 
such Wabbling may be reduced to a minimum by 
manual control of the brake mechanism. 
Whenever desired the feed of the drill may be 

stopped altogether by actuating the lever 7 from 
its full line position in Fig. 1 to its dotted line 
position. It is highly desirable that the oper 
ator may do this quickly and positively because if 
the drill is fed too fast it may meet with hard 
material unexpectedly and slow down the rota 
tion of the feed Screw to Such an extent as to Stall 
the motor and cause it to burn out or cause the 
blowing of a fuse. As a safeguard against en 
dangering the motor, the operator, if he sees that 
the motor is about to become stalled because the 
drill is about to get stuck in the drill hole, may 
Very quickly actuate the lever 7 and manually 
force the nut sections out of meshing contact 
With the feed screw 44. This will immediately 
take considerable load off the motor and prevent 
with certainty its being stalled. Such tendency 
to stall the motor also sometimes occurs when 
the drill hole becomes choked with cuttings. By 
reversing the motor the feed screw may be re 
versed and then upon applying the nut sections 
the drill may be Withdrawn to effect removal of 
the Cuttings. Or by leaving the nut sections in 
their released positions, the drill may be pulled 
Out of the drill hole manually, carrying the cut 
tings along with the drill. 
Upon reapplying the drill to the bottom of the 

partially finished drill hole, the brake may be set 
by the lever 98 in released position and then the 
nut sections reapplied to the feed screw in readi 
ness for renewed feed of the drill as controlled 
by the operator gradually applying the brake 
mechanism to gradually decrease the slipping and 
therefore gradually increasing the rate of feed 
until the maximum is reached in accordance with 
the set tension of the spring 88. 

It should be particularly noted that the brake 
mechanism and the controlling means therefor 
are directly dependent upon the sectional nut 
mechanism and the means for operating the 
Same. Only when the nut sections are applied to 
the feed screw can the brake controlling means 
affect the rate of the feed of the drill and during 
Such control of the feed, the mechanism shown 
in Fig. 2 comes into play to hold the nut sections 
in mesh. With the feed Screw 44. While manual 
release of the brake mechanism may effect max 
imum slipping and minimum feed of the drill, all 
feed of the drill will be discontinued when the 
nut Sections are released from the feed screw. 
In certain emergencies, the release of the nut 
Sections should be quick and positive and I have 
therefore provided means for forcibly moving 
the nut Sections out of mesh with the feed screw 
and when this has been accomplished, the feed 
Screw may be moved axially and freely of the op 
erator. It will thus be seen that the brake mech 
anism co-operates with the feed nut sections by 
controlling the rate of axial feed of the drill and 
that when the feed nut sections are out of mesh 
With the feed screw both the brake mechanism 
and the feed nut sections are out of operation. 
The positive holding of the feeding nut sections 
in mesh with the feed screw assures the desired 
Operation of the means for controlling the brake 
mechanism and the positive release of the feed 

quently obtain exactly the amount of feed that 75 nut Sections assures the throwing out of operation 
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both the feed of the drill and the control of the 
rate of such feed. 
Obviously those skilled in the art may make 

various changes in the details and arrangement 
of parts without departing from the spirit and 
scope of the invention as defined by the claims 
hereto appended, and I therefore Wish not to be 
restricted to the precise construction herein dis 
Closed. 

Having thus described and shown an embodi 
ment of my invention, what I desire to secure by 
Letters Patent of the United States is: 

1. In a drilling machine, the combination with 
supporting framework, of a feed screw for a drill, 
means for rotating said feed screw, a sectional 
feed nut, an actuator associated with said feed 
nut to move the sections thereof into mesh with 
the feed Screw, and Wedges mounted on said ac 
tuator to extend inwardly therefrom to the spaces 
between the adjacent edges of the feed nut sec 
tions, and means for moving the actuator in such 
direction as to cause said wedges to spread said 
nut sections away from the feed screw and out 
of mesh thereWith. 

2. A drill feed nut and actuator including a 
feed nut formed of two similar parts each hav 
ing internal threads, said feed nut having longi 
tudinally spaced external cylindrical Surfaces of 
different diameters, an actuator mounted on said 
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feed nut and slidable longitudinally thereof, said 
actuator having longitudinally spaced internal 
cylindrical bearing Surfaces of different diam 
eters, and operating means for sliding said actu 
ator to feed nut operating or non-operating po 
sitions in the former of which the spaced bearing 
surfaces of said feed nut and Said actuator are 
in engagement and in the latter Of Which said 
bearing surfaces are out of engagement. 

3. A drill feed nut and actuator including a 
feed nut formed of two similar parts each having 
internal threads, said feed nut having longitudi 
nally spaced external cylindrical surfaces of dif 
ferent diameters, an actuator mounted on said 
feed nut and slidable longitudinally thereof, said 
actuator having longitudinally Spaced internal 
cylindrical bearing surfaces of different diam 
eters, operating means for sliding said actuator 
to feed nut operating or non-operating positions 

20 in the former of which the spaced bearing sur 

28 

faces of said feed nut and said actuator are in 
engagement and in the latter of which said bear 
ing surfaces are out of engagement, and means 
extending between said two feed nut parts to 
separate them by positive action when said oper 
ating means is actuated to non-operating posi 
tion. 

JOEHN. S. BELITZ. 

  


