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1

This - invention relates to drilling apparatus,
and more particularly to feeding means for a
«drilling apparatus of the rotary. type.. o

‘It is an object of this. invention .to pr0V1de
-an- improved- drilling apparatus. . It is. another
-object. to provide improved means for feeding
a-drilling- apparatus.. - Still, another- object is- to
provide an improved: fluid actuated feeding de-
.vice for a drilling apparatus:of the rotary type,
said  feeding -.device having means associated
therewith for controlling the rate: of feed of said
:drilling - apparatus in- accordance with the re-
sistance  to:rotation of the drill bit. = Another
object is to.provide improved feeding means for
a. drilling-apparatus, said feeding means includ-
ing . a:;fluid;actuated. motor of the rotary-type
having its rotor in threaded engagement with a
feed.screw.. .Still another object is to provide a
‘fluid actuated motor -of. the rotary tyve sup-
ported: for bedily -movement with a.-drilling ap-
‘paratus and having its'rotor in threaded engage-
ment. with g feed.screw: whereby. a. feeding of
the drilling apparatus is'obtained .on relative
movement between. said: rotor and  said- feed
screw. Other -objects: and .advantages will ap-
.pear in the course of the following description.

In the accompanying drawings, in which; for
purposes. of illustration; a .drilling .apparatus in
which the illustrative. embodiment of my inven-
tion is embodied is: disclosed, together with a
-modification thereof:

.Fig. 1is a.side elevational view of a drllllng ap-
‘paratus having my invention ineéorporated. there-
\ln

Fig. 2 is-a plan view of the. drilling- apparatus
‘shown in Fig. 1.

Fig: 3 is'a perspective view of a pOl‘thn of the
“drilling apparatus with parts broken away to
show the improved feeding means.

" Figr 4 is-‘an enlarged vertical sectmnal view
“taken on the plane of the line 4—#% of Fig. 2.
""Fig. 5 is’ an enlarged fragmentary sectional
view taken in the plane of Fig. 4 and showing
‘the feed control valve in 1ts forward feedmg pos1-
‘tioh.. .

. F1g 6 is a view similar to Fig. 5 but showing
the feed control ‘valve in 1ts reverse feeding p051-
tion.

Fig. 715 an enlarged Cross sectmnal view taken
,substantlally on the planes of the ling T—17 of
_F1g 4, .

"Fig. 8 is a fragmentary sectional view taken
‘on the line 8—8 of Fig. 10. ]

... Fig. 9.is a vertical sectional view taken on line

(CL 255—45)
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9—9 of Fig. b, illustrating the torque-controlled
valve means.

Fig. 10.is an emarged horizontal sectlonal V1ew
taken on the line 10-—10 of Fig.. 1. .

Fig: 11.is a fragmentary cross sectional v1ew il-
lustrating a modification of the feeding means.

In the accompanying drawings there is shown
a-drilling apparatus, generally designated I, com-
prising bit rotating means; generally designated
2, feeding means, generally designated 8, and sup-
porting:-and guiding -means, generally designated
4.

The supporting and.guiding means comprises
an elonated- troughlike. guide member 6 open at
its lower side and having a swivel plate T at its
upper- side adapted to be secured in the saddle
mounting of a conventional- rock: drill support.
Formed along the sides .of the guide member, as
shown in Fig, 7, are guideways 8 slidably re-
ceiving flanges 10 formed on a rear head member
§1.of the bit-rotating means 2 for supporting and
guiding the latter for movement relative fo the
work.

The bit rotating means 2 includes a rotating
motor 12 carried by a control head 13 attached,
as by screws, to the rear head member 11, The
motor is:herein of the high speed electric type
and includes a casing [4 provided with front and
rear heads 15 and 6 held in assembled relation
with respect to the casing by usual tie bolts 11.
The motor is provided with field windings 18 and
an armature rotor 19, the latter having a shaft
20 which is journaled in bearings 21, 21 suitably
supported. in the motor heads. - Attached to the
forward end of the shaft 20 is a chuck 22 for
receiving the shank of a hollow drill rod 23 car-
rying a drill bit:24. The rear motor head has a
cylindric projection 25 mounted for limited ro-
tation in ball bearings 26 supported within a
bore 2T formed in the confrol head 13.. The bear-
ings 26-are retained in the bore 27 by a retain-
ing ring 29 secured; as by screws 38, to the con-
trol head; and the cylindric -projection is held
against axial displacement: with respect to its
bearings by an end plate 32 secured, as by screws,
to the projection 25. . Extending through a bore
in the shaft 20 is a liquid conducting tube 33
which is threaded at its rear end within 3 mem-
ber 35 secured to the control head 13, and cleans-
ing liquid is supplied through a passagée 386 in
the member 3% to the tube 33 where it is con-
ducted to the hollow drill rod and through the
latter to the drill hole. - Electric energy may be
conducted to the motor 12 from any convenient
source through g conventional connector. plug
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38 mounted on the control head 13 and connected
through wiring 39 to the motor, and a switch 40
is provided for effecting starting and stopping of
the motor, this switch being arranged in a cham-
ber 41 formed in the control head, as shown in
Fig. 4, '

The switch 43 is. adapted to be actuated to its
closed position by a diaphragm 42 to Which liguid
may be supplied at a pressure from a chamber

43 under the controcl of a manually actuated.
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valve 45. Liquid is also supplied from the cham-""

ber 43, Fig. 8, to a passage 46 communicating,

under the control of & manually operated. valve

4
periphery of the rotor and-joined by surfaces
19 to the ends of the arcs 77 to provide working
chambers 83. Formed in the head member {1
and the cover plate 61 at the ends of the cham-

“ ber 68 are arcuate grooves 82, 82 and 83, 83 -

opening into the ends of the working chambers

80,: as. shown in Fig. 7. - When operating pres-
Suré ﬁtild is supplied: to the- Worklng c¢hambers
through the grooves 82, 82 and is vefited from

-the working ‘chambers through the  grooves-83,
.83, the fluid acts on the vanes T4 to turn the

. -roterin. a counter-clockwise directicn, as viewed-

48, with a passage 49 opening into a groove 59

in the head member if{. The groove B0 coiii=
municates with -the passage 36 leading to the

liquid - conducting tube 337:in.the mdtor power.

shaft. It will be seen that in the absence, of.

liquid. in the chamber 43 at the proper pres§ufe,

the motor switch 40 will be opened so that drill-
ing will not take place without an. adequaté sup-
ply of cleansing liquid to the drill hole. The drill
motor and its ¢ontrol means are sithilar o that
disclosed in my copending ‘application, Serial No.
268,792, ‘now Patent No6. 2,288,541,  granted June
30, 1945, and -further . description- of the same
herein is accordingly unnécessary.

 Referring to the drill feedinhg inedis, it will-be
noted that there is provided ‘& feed screw B4.ex-
tending longltudmally threggh' the- troughlike
guide member § in: parallélisim with the gulde-
ways 8, and the feed screw is journaled at its
front and rear ends in plates 58 and 5% attached,
as by screwvs; to the ends of the guide member.

Fixed to-the rear énd of the feed serew is an op- o

erating handle 57 wheéreby the féed screw niay e
manually rotated to effect feed of the drilling
apparatus: Connected to the operating’ handle
57 is & locking plunger 51’ adapted to fit openings
in the end plate 55 for locking the feed screw
against rotation. Associated with the feed screw
is a hydraulic feéd imotor; generally designated
58, and having a rotor 59 threadedly engaging
the feed screw and rotatably mounted as later

deseribed. Thetre is a-chamber 60 formed within -,;

the head member if and. opening through one
wall thereof. A cover plate 61 attdached to the
head member {1, as by screws 62, closes the open
énd of the chamber 68, and has a bore 63 pro-

viding a bearing for a reduced end of the rotor -,

59. A bore 65in the head member |1 provides a
béaring for the other end of the rotor, this end
also. being reduced. Surrounding . the reduced

ends of the rotor are packings 68 held in fluid
tight engagement with the ends by sleeve shaped

members 68 attached to the head member 1 and
the cover plate-6i, to prevent the escape of liquid
from the chamber §0.

Arranged within the chamber 68 is a ting
shaped member 70 surrounding the rotor 59 and
having an inner peripheral surface 72 which is
engaged by theé outer radial ends of vanes T4
shdably mounted in slots T8 formed: in' the rotor
and extending longitudinally of the latter. The

strface 12 is shaped so as to provide two di--

ametrically positioned arcs 17 (Fig. 7) close to
the outer periphery of the rotor and substantially
‘concentric with the latiter. The arcs T1 extend
in a circumferential direction for a distance equal
ab least to the angular distance between a pair
of adjacent vanes so as to provide & c¢ontinuolls
seal preventing. thie flow of opérating fluid. be-
tween the rotor-and the ring 70 along the arcs.

The surface T2 on the ring also has two diamet- .
5

rically positioned #tes. 18 spaced from the oiter
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in Fig. 7, and effect a forward feed of the drill-

-irg-apparatus. . When the grooves 82, 82 are con-

riécted  t0 _exhaust and fluid is supphed ‘under
pressure to the working chambers through the
grooves 83,83, the rotor is.caused to-turn in .a -
clockwise direction and effect a rearward feed
of thé drilling apparatus. The adjacent ends of
the grooves 82, 83 within- each of the working
chambers:are spaced apart a distance edual at
least to the ahgular- distance between a-pair of
adjacent vanes S0.as to prevent a: free passage
between the inlet and "éxhaust’ throtigh which
operating fluid ‘might pass. through the  motor .
without performing its working function.  -Anhy
suitable means, ‘such’ as appropnate yiarranged
and controlled passage:means in-the: -rotor; may
bé. provided -for “supplying operating fluid froin
the working chambers to the grooves 15 at the

inner ends of the vanes T4 s6 that the fluid may

act on the vanes for: holding - the latter against
the surface 12 on‘the ring 198, or any other: suit-
able ‘means for mamtammg the desired” projec-
tion of ‘the vanes' may: be -uséd:. . Such. devices,
beinig well known' in the art need ho 111ust1at10n
here.

Operating fluid for the. feed motor is supphed
from & connection 83 (Fig. 1) to the chamber 43
through a strainer 86, .and this fluid is-delivered
t0 the feed- motor under the control of the valve
45, The valve 45 slidably fits 4 valve bushing
88 arringed within the control head afid is pro-
vided with a stem 89 projecting rearwardly -
throiigh a sleeve shaped.member 90 thireaded into
an opening:in the control heéad. - At the front and
rear enids of thé valve bushing are chambers
92 ‘and 83 connected- together. by. a. groove 84 -
and communicating  with exhaust through a.
passage 96 - Sealing -rings 98 are. supported. -
within the sleeve member 90 and sealingly en-

-gage . the valve stem 89 for prevénting the es-
cape of ‘operating™ fluid from  the chamber .93

rearwardly along the valve stem. The rear end
of the valve §tém is secured t0 an. operating
handle 9% having an enlarged portion 108 slid-
ably fitting within the sleeve member 89 where-
by the valve 45 may be adjusted to any of its
positions within the valve bushing:

Opening through the: valve bushing near the
rear end of the latter'is a port 101 communicat-
ing with a passage 102 in the control head. The

~ passage (02 opens into a passagée 163 exte'ldmg

70

‘cuate grooves 82 of the feed motor,”

‘through the head member 1 to forked passages
104 and {65 (Fig. 7) opening into the grooves 83.

Near the forward end of the valve bushing is'a

‘port 16T for supplying- operating fluid from the
‘interior of the valve bushing to & groove “i08

which opens, as shown in Fig. 8, into a forward
feed Dassage 109. Fluid supplied to the passage
‘109 is conducted under the control of a torque-
controlled valve, generally designated 111, to a
passage (12 opening,  ag’ showh i, TMig. 7. into
branch passages {18 and {14 leéading t6.the ar- ~
Fornied in-
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{he valve bushing between the ports 101 and 107
is & port 116 connecting the supply chamber 43
to the interior of the bushing. The valve 45
is provided with a reduced portion {17 between
its ends so as to form an annular space I8 be-
{ween the inner surface of the valve bushing and
the reduced portion of the valve through which
fluid may pass from the port 116 to the port 1ot
when the valve is in its most rearward position,
as shown in Fig, 6. Formed in the valve 45 are
radial ports {26 and 121 opening into a cham-
ber within the valve for connecting the ports 116
and -167-in the valve bushing in communication
with each other when the valve is in the position
.shown in Fig. 5. Opening through the valve
bushing in advance of the port 107 is a port 123
communicating with a groove 124 for supplying
pressure fluid, as shown .in'Fig. 10, to a passage
125 communicating past a manually controlled
valve 126 with a passage leading to the diaphragm
42 for the motor switch 46.- When the valve 45
is' in-its most forward position pressure fluid is
supplied from' the -chamber 43 through the an-
nular space 118 surrounding the valve 45-to the
port 107, and is also supplied through the space
118, the ports 120, the chamber within the valve
and ‘the ports 121 to the port 123 in the valve
bushing. - :
~-~The-torque-controlled valve il{-comprises, as
shown in Fig.'9, a valve sleeve 130 arranged with-
in-a transverse bore (31 in the control head. EX-
tending-through the valve sleeve is a valve mem-
ber 132 having a valve portion 133 cooperating
with a valve seat 134 at'the junction of stepped
bores 135 and 136 formed within the valve sleeve
for controlling the flow of operating fiuid from
the forward feed passage 109 to the passage 12,
The valve member 132 is threaded into a sleeve
shaped member 149, and a spring 141 acts against
the member 140 for urging the valve portion 133
away from the valve seat 134, Formed in the
sleeve shaped member 140 is an annular groove
143 for receiving @ pin 145, Fig. 4, fixed to the

10
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plate 32 at the rear end of the drill motor, Dur-

ing the operation of the drill motor, the motor
casing tends to rotate in a direction opposite to
the direction of rotation of the rotor. -Since the
rear motor head 16-is connected rigidly to the
motor casing and the plate 32 is connected to the

rear motor head, there is a tendency to move the '

pin 145 in a direction to force the valve member
132 toward its closed position against the action
‘of spring 141 during operation of the drill motor.
Spring 141 is designed to hold the motor casing
against rotation when the resistance to rotation
of the drill bit is below a predetermined value.
If the resistance to rotation of the drill bit ex-
ceeds the predetermined value, the valve member
132 is moved toward its closed position for re-
ducing or cutting off the flow of operating fluid
through the forward feed passages to the feed
motor 58.

The operation of the mechanism described
above is as follows. To effect a feeding of the
drilling apparatus toward the work by means of
the feed motor 58, the operator grasps the handle
‘89 for the valve 45 and moves the latter to the
position shown in Fig. 5. Operating fluid then
flows from the supply chamber 43 through the
‘port 116 in the valve bushing and the ports 120,
121 in the valve 45 to the port 107 opening into
the groove 108. Then fluid is conducted through
the groove 108 to the forward feed passage 109
‘where it is conducted past the torque-controlled
yalve 111 to the passage 112 leading to the branch

55

60
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passages 113, 114 opening into the-arcuate grooves
82. 'The operating fluid passes from the grooves
82 into the spaces between the vanes carried by
the rotor and acts against the vanes to turn the
rotor in g direction to effect feed of the drilling
apparatus in & forward direction along the feed
screw. As the vanes pass over the arcuate
grooves 83, 83, the fluid is discharged from the
spaces between the vanes through the. grooves
83 to the branch passages 104, 105 where it is
conducted to the passages {03 and 102 Jeading to
the space 93 at the rear end of the valve 45.-The
fluid is discharged from the space 93 through the
groove 94 and the space 92 at the forward end
of the valve bushing to the exhaust passage 96.
When the drill bit has been mioved into engage-
mient with the work, the operator then moves
the valve 45 into its extreme forward position so
that operating fluid may be delivered from the
supply chamber 43 through the ports 128, 121 in
the valve to the groove 24 where it enters the
passages 125 and is conducted under the con- .
trol ‘of the manually operated valve 126 to-the
diaphragm- 42 closing the switch 40 and start-
ing the drill motor. At the same time, fluid is de-
livered from the chamber 43 through the annular
spacé 118 surrounding the valve 45 to the groove
108 where it is delivered ‘to -the forward feed
passages for effecting the forward feed of the
drilling apparatus during drilling. b
" As long as the resistance to the rotation of the
drill bit does not exceed a predetermined value,
the ‘torque-controlled valve will remain- open so
thet operating fivid may flow to the feed-motor
for operating the latter to-effect feeding of the
drilling’ apparatus'in a forward direction, When
the resistance to rotation of the drill bit exceeds
a predetermined value, the motor ‘casing turns
and causes the pin: 145 to force the torque-con-
trolled valve toward its closed position against
the action of the spring [41 thereby reducing or
completely cutting off the flow of operating fluid
to the feed motor 58. ‘ :

If it is desired to feed the drilling apparatus
in a rearward direction the -opérator grasps the
operating handle 99 and moves the valve 45 into
the position shown in Fig. 6. At-this time oper-
ating fluid is delivered from the supply chamber
23 through the annular space {18 surrounding
the valve to the reverse feed passages 102 and 103
communicating ‘with the arcuate grooves 83 of
the feed motor through branch passages 104 and
{05. The fluid entering the feed motor through
the grooves 83 acts on the vanes 74 for rotating
the rotor of the feed motor in a direction to effect
a reverse feed of the drilling apparatus along the
feed screw. As the vanes pass over the -arcuate
grooves 82, the fluid is discharged from the feed
motor to the branch passages 113, {14 where it is
conducted through the passage 112 past the
torque-controlled valve to the passage 109 and
through the groove 188 and the port 107 in the
valve bushing to the space 92 where it is dis-
charged to the exhaust passage 96. :

The feeding of the drilling apparatus either in
a forward or rearward direction may be controlled
by rotating the feed screw manually through the
operating handle 57 connected to the rear end
of the feed screw while operating fluid is being
supplied to the feed motor. By rotating the feed
screw in the direction in which the rotor of the
feed motor is turning, the rate of feed of the

drilling apparatus may be reduced, and an in-

creased rate of feed is theoretically obtained by

rotating the feed screw in a direction opposite to
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that of the rofor though, as a practical matter,
the rate of feed will be likely to be as high already
asispracticable, .
- In a-modification of the invention shown in
Fig. 11, a feed motor, generally designated 148, is
provided with: a rotor 149 threadedly engaging
the feed screw 54 and having teeth 51 around its
periphery meshing with teeth 152 around the pe-
- riphery of a rotor 153 supported on the head
member {1 for rotation on an axis parallel to the
aXis of the feed screw. Passages 155 and 156 are
provided in the head member il for supplying
and discharging operating fluid relative to the
rotors at opposite sides of their meshing portions,
the passages being connected selectively to supply
and .exhaust under the control of the valve 45, as
in .the preferred form of the invention. When
operating fluid is supplied to the rotors through
the passage 155, the rotor 148 is caused to rotate
In a counter-clockwise direction, as viewed in
Fig. 11, and effect a forward feeding of the drill-
ing apparatus. As the rotors turn on their axes,
fluid supplied from the passage 155 is carried in
the-spaces between the teeth of the rotors to
the passage [56 which will be connected to ex~
haust. By supplying operating fluid to the feed
motor-through the passage 156 and discharging
the fluid from the motor through the passage
155, the rotor {49 is caused to rotate in a direc-
tion to effect a rearward feeding of the drilling
apparatus.  The supply of liquid under pressure
to the passage 165 is regulated by a torque-con-
trolled valve as in the preferred form of the in-
vention. = By adjusting the valve 45 to trap liquid
in both the supply and discharge spaces of the
motor, the rotor will be locked against rotation in
either direction,

As g result of this invention it will be noted
that improved feeding means for a drilling ap-
paratus have been provided. The connection of
the rotor of the feed motor in threaded engage-
ment with the feed screw makes a very compact
arrangement that is particularly adapted for
feeding the drilling apparatus relative to the
work. Other advantages of the invention will be
apparent to those skilled in the art.

While there are in this application specifically
described one form and a modification thereof
which the invention may assume in practice, it
will be understood that this form and modifica-
tion of the same are shown for purposes of illus-
tration and that the invention may be further
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 hy
Letters Patent is;

1, In a drilling apparatus, a drilling motor of
the rotary type, means for supporting and guid-
ing said drilling motor for movement relative to
its work, and means for feeding said drilling mo-
tor along said supporting and guiding means, said
feeding means including a feed screw extending
longitudinally of said supporting and guiding
means, & fluid actuated feeding motor fixed with
respect to said drilling motor as regards relative
longitudinal movement and having a rotatable
member directly subjected to the action of an op-
erating fluid and threadedly engaging said feed
screw, means for supplying operating fluid to said
feeding -motor, and means-responsive to the torque
load: on said drilling motor for: controlling- the
supply of operating fluid to said feeding motor.
- 2. In a.drilling apparatus; a drilling motor of

the rotary type, means for supporting and guid- !

10

20

8

ing said drilling motor for movement relative to
its work; and means for feeding said-drilling mo.
tor along said supporting and guiding means, said
feeding means including s hydraulic feeding mo-
tor having a rotor to which an operating liquid
is supplied under pressure, a feed element extend-
ing axially through said rotor and operatively en-
gaging the latter, means for supplying an operat-
Ing liquid to said feeding motor, and means. re-
sponsive to the torque load on said drilling motor-
for controlling the supply of liquid to said.feeding
motor. e
3. In a drilling apparatus, a drilling motor, of
the rotary type, means for supporting -and. guid-
ing said drilling motor for movement relative:to
its work, and means for feeding said drilling mo-
tor along said supporting and guiding means, said
feeding means including a feeding motor mov—
able bodily with said drilling motor and having &
fluid actuated rotor, a feed screw extending ax-

- lally through said rotor and in threaded engage-~
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ment with the latter, means for rotating said feed
serew to regulate the feeding of said drilling mo-
tor during the operation of said-feeding motor,
means for supplying operating fluid to.said feed~
ing motor, and means responsive to the torque
lead on said drilling motor for controlling ‘the
supply of fluid to said feeding motor. e

4. In a drilling apparatus, the combination
comprising a- drilling motor for rotating g, drill
bit, means for supporting and. guiding said drill-
ing motor for. movement relative to ‘its work,
means for feeding said drilling motor along said
supporting and guiding means, said -feeding
means including a fluid actuated motor -having. a
rotor subjected directly to the action of ‘an op-
erating fluid, a rotatable feed element extending
axially through said rotor and operatively en-
gaging the latter, said rotor and said feed element
operating to effect feeding of said drilling motor
on relative rotation therebetween, means for con-
troliing the rotation of:said feed element, and
means responsive to the torque loads on said
drilling motor -for controlling the supply of op-
erating fluid to said feeding motor... = .

5. In a drilling apparatus, the combination
comprising a drilling motor for rotating a''drill
bit, means for supporting and guiding said drill-
ing motor for movement relative to. its work,
means for feeding said drilling moter along said
supporting and guiding means, saig feeding
means including a hydraulic motor having a ro-
tor subjected directly to the action of an operat-
ing Iiquid, a feed screw rotatably supported by
said supporting and guiding means and extend-
ing axially through said rotor and in threaded
engagement with the latter, manually .operated
means for rotating said. feed screw, and means
responsive to the torque loads on said. drilling
motor for controlling the supply of operating lig-
uid to said feeding motor, said last. mentioned
means operative at a predetermined maximum
load for cutting off the supply of operating liquid
to said feeding motor, i .

6. In a drilling apparatus, the combination
comprising g drilling motor for rotating & drill
bit, said motor including an element which pro-
vides the reaction necessary for the rotation of
said drill bit, a motor support on Which said mo-
tor element is mounted for limited rotation rela-
tive to said support and is normally held against
said relative rotation but is adapted when said
motor is overloaded to move relative to said sup-
port, feeding means for effecting feed- of a drill
bit rotated by said drilling motor, ‘said ‘feeding
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means including a fluid actuated feeding motor
having a rotor subjected directly to the action
of an operating fluid, a feed screw extending ax-
ially through said rotor and in threaded engage-
ment with the latter, and means responsive to
the loads on said drilling motor for controlling

(3

10
the supply of operating fluid to said fluid actuated
feeding motor, said last mentioned means being
actuated by said motor element upon rotation
thereof relative to said motor support.

" WIN W. PAGET.




