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This invention relates to drilling apparatus, 
and more particularly to improvements in rotary 
drilling apparatus of the high Speed type espe 
cially designed for use in boring holes in relative 
ly hard material such as hard rock or the like. 
An object of this invention is to provide an 

improved drilling apparatus. Another object is 
to provide an improved drilling apparatus having 
improved feeding means and improved means for 
controlling the feeding means. A further object 
is to provide an improved fluid actuated feeding 
means for a rotary drilling apparatus, and means 
responsive to the resistance to drill bit rotation 
for automatically controlling the feeding pres 
sure. Yet another object is to provide an im 
proved fluid actuated feeding means having an 
improved means for controlling the flow of actu 
ating fluid to and the venting of fluid from said 
feeding means. Another object is to provide an 
improved rotary drilling apparatus of the high 
Speed type having improved means for automati 
cally controlling the feeding pressure on the drill 
bit so as to maintain an automatically controlled 
and limited feeding pressure during the drilling 
operation. A further object is to provide an im 
proved feed controlling means which has differ 
ent degrees of responsiveness to different de 
grees of resistance to drill bit rotation whereby 
different feed controlling functions may be ef 
fected. Still another object is to provide an im 
proved feed controlling means responsive to the 
resistance to drill bit rotation for regulating the 
flow of actuating pressure to the feeding means 
within predetermined degrees of resistance to 
drill bit rotation and for interrupting such flow 
when the resistance to drill bit rotation reaches a 
predetermined point, and embodying means for 
automatically venting the feeding pressure when 
such point is exceeded. A still further object is 
to provide an improved feed controlling means 
for automatically interrupting the forward feed 
when the torque on the drill bit rotating motor 
reaches a predetermined point, and embodying 
means for venting the forward feeding pressure 
when such torque becomes excessive. A still 
further object is to provide an improved torque 
controlled valve means responsive to torque vari 
ations resulting from changes in load on the 
drill bit rotating motor for automatically con 
trolling the feeding means. Another object is to 
provide an improved automatic feed controlling 
means whereby manual feeding of the drill may 
at any time during the drilling operation, and 
without any manipulation of transfer mecha 
nism, supersede the automatic feeding operation, 
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A still further object is to provide an improved 
manual drill feed operating means associated 
with the fluid actuated feeding means whereby 
manual feed of the drill bit may be instituted at 
any time, at will, during the drilling operation 
and automatically interrupt feed by the fluid 
actuated feeding means, and having improved 
control means whereby when an excessive load is 
applied to the bit rotating motor by the manual 
feeding means the fluid in the fiuid actuated 
feeding means is automatically vented. An 
other object is to provide an improved automatic 
feed controlling means whereby manual control 
of the feed effecting elements may be initiated 
at any time during the operation of the auto 
natic feeding devices simply by commencing to 
operate the manual feed effecting means, and 
whereby instantly upon the cessation of opera 
tion of the manual devices automatically con 
trolled feed will be automatically resumed. A 
still further object is to provide an improved 
manual drill feed operating means associated 
with automatic fluid actuated feeding means 
whereby the drill bit may be manually fed at will 
during the drilling operation and the operation 
of the automatic fluid actuated feeding means 
be automatically resumed when manual feed is 
discontinued. A still further object is to provide 
in combination with fluid actuated feeding 
means having automatic control of the supply of 
fluid feeding medium, an improved manual feed 
Operating means, and to provide in the control 
means devices whereby when an excessive load is 
applied to the drill bit rotating motor through 
the manual feeding means the fluid feeding me 
dium may be automatically vented. Another ob 
ject is to provide for a drilling motor improved 
Selectively operable manual and automatic feed 
ing Systems each utilizing in a common chamber 
a body of fluid feeding medium for the trans 
mission to the drilling motor of a feeding pres 
Sure, and providing means whereby during the 
operation of one of said feeding systems auto 
matic control of fluid feeding medium supply is 
accomplished and during operation of the other 
automatic control of fluid feeding medium vent 
ing is accomplished. Still another object is to 
provide an improved drilling apparatus embody 
ing mechanism utilizing a fluid medium for the 
transmission of feeding pressures to the drilling 
motor and including means for selectively ef 
fecting manual or automatic feed, and means re 
Sponsive to the resistance to drill bit rotation 
under either condition for regulating the volume 
of the fluid feeding medium. These and other 
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objects and advantages of the invention will, 
however, hereinafter more fully appear. 

In the accompanying dira, Wings there is sinovº Ka 
for purposes of illustration one form Winicši ihe 
invention lay assume in p?actice. 

these diraWingS---- - 
3ºigs, à azad 2, when ºake22 ºcgeürk83, cožasti" 

tute a view i: longitudirali vertical section. 
through an illustrative erribodi Yen & Gif inse iž3 
prove?ji dirilii?g &33ER'E, ŠIS. 
3'ig. S is ai einlargeti trOSS Sectiozial view takei. 

on iirie Š-3 cf Fig. 2. 
Sig. 4 is an enlarged cross sectioxnal Vievy take. 

substantially on line 3-3 of Fig. 1. 
Fig, 5 is an enlarged cross sectional view taken 

substantially on line F-5 of Fig. i. 
Fig. 6 is a detail View in longitudinal Vertical 

section taken substantially on line 6-3 of Fig. 5. 
Fig. 7 is a detail sectional view taken substan 

tially on line - of Fig. 4. 
Fig. 8 is a detail sectional view taken substan 

tially on line 8-9 of Fig. 4. 
Fig. 9 is an enlarged detail sectional view taken 

in the plane of Fig. 4, showing the torque-con 
trolled valve means in a different position. 

Fig. 10 is an enlarged detail sectional view 
taken substantially on line - of Fig. 8, show 
ing the torque-controlled valve means in vent ing position. 

Fig. 11 is an enlarged detail sectional view 
taken substantially on line - of Fig. 4. 

Fig. 2 is a detail sectional view taken on line 
f2-2 of Fig. 4, with parts shown in full. 

Fig. 13 is a fragmentary sectional view taken 
in the plane of Fig. 12, showing the control 
valve in a different position. 

Fig. 14 is a cross sectional view taken on line Ai-ii of Fig. 2, 
Fig. i5 is an enlarged horizontai detail view 

taken on line 5-3 of Fig. 1. 
Fig. ió is a cross sectional view taken on line 8-6 of Fig. 15. 
:Fig. 17 is a cross sectional view taken on line 
- of Fig. 35. 
Fig. 18 is a diagrammatic VieW illustrating 

the fluid System and control means. 
The present invention is an improvement Over 

that disclosed in my Copending application Serial 
No. 268,792, filed April 19, 1939. In my earlier 
filed application. I disclose mechanism includ 
ing coacting cylinder and piston elements for 
effecting pressure fluid operated forward feed 
of a bit rotating motor under automatic torque 
control and for effecting pressure fluid operated 
retraction of the bit rotating motor, together 
with manual means for bodily advancing and 
retracting the bit rotating motor and its pres 
sure fluid operated feeding means. With such a 
mechanism, when it is desired to utilize the 
manual feeding means to reposition the parts 
of the pressure fluid operated feeding devices 
to eXtend the feed effectible by the latter it 
is necessary to reverse the manual control valve 
Whose position determines the direction of rela 
tive movement between the elements of the pres 
Sure fluid operated feeding mechanism. In the 
normal mode of operation of such a structure 
the fluid actuated feeding means is first oper 
ated until it completes its forward feeding stroke. 
The feed piston of the fluid actuated feeding 
means is then retracted, and thereafter the man 
ual feeding means is operated to feed the feed 
cylinder and the feed piston, both, of the fluid 
actuated feeding means into a new feeding po 
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9.288,543 
means is again operated to effect another for 
Ward feedirig operation. With the mechanism 
illustrated in this present application, as will 
be duly pointed out, it is unnecessary to effect a 
retraction of the feed piston relative to the feed 
cyliidies in ordei to provide for extension of the 
Oiressuire fluid operated feeding of the bit, rotat 
irag 33aoioi, aid improved means is provide 
Wileirely, Withiii. he range permitted isy the ap 
2932 tills, the Zainual feeding Keans may be oper. 
at&d at a say titae at Will while drilling is going 
ora automatically to discontinue the normal pres 
sure fluid operated feeding operation and to ef 
fect 3, readjustment of the parts of the feeding 
devices, While drilling continues, without any 
manipulation whatever of the main manual feed 
control valve, 

In the illustrative embodiment of the inven 
tion herein disclosed there is shown a rotary 
drilling apparatus of the high speed type espe 
cially designed for use in drilling hard rock or 
the like and adapted to use with core or plug 
abrasive type bits commonly known as "diamond' 
bits. The drilling apparatus as a whole com 
prises bit rotating means generally designated 
, bit feeding means generally designated 2 and 

drill guiding and supporting means generally des 
ignated 3. The drill supporting and guiding 
means 3 is similar to that shown in said co 
pending application and comprises a trunnion 
support having a swivel plate 5 adapted to be 
secured in the saddle mounting of a conventional rock drill support. 
The feeding means 2 likewise is similar to that 

shown in the Copending application aforesaid and 
comprises a reciprocable feed cylinder 6 slidably 
guided in a bore in the trunnion support, and 
containing a reciprocable feed piston 3 having a 
tubular piston rod 9 extending forwardly through 
packings carried by the front head of the 
feed cylinder. The cylinder head is suitably 
Secured to the feed cylinder and closes the front 
end of the cylinder bore, while the rear end of 
the cylinder bore is closed by a rear cylinder head 
2 likewise suitably secured to the cylinder. The 

front and rear cylinder heads are engageable 
with the end surfaces of the trunnion support 
to limit reciprocable movement of the feed cylin 
der in the trunnion support bore. Secured to the 
front end of the feed piston rod 9 is a head mem 
ber 3. The feed piston 8 is double acting and 
has packings 4 sealingly engaging the walls of 
the cylinder bore and secured in position by the 
members 5 and 6 in turn held in position on the 
rearward portion of the piston rod between a 
shoulder and a detachable end plate 8, the 
latter secured as by screws 9 to the piston rod. 
Secured within the trunnion support 4 is a tube 
20 having its axis arranged in parallelism with 
the feed cylinder axis, and extending longitudi 
nally through this tube and rotatably mounted 
in depending bosses integral with the front and 
rear cylinder heads ff and 2 is a tube 2, the 
latter having formed along a portion of the 
length thereof screw threads 22 coacting with the 
threads of a non-rotatable feed nut 23. The feed 
nut 23 is Secured at 24 within the trunnion ??p 
port 4. The forward end of the rotatable feed 
Screw tube 2 is fixed against axial displacement 
With respect to the feed cylinder by a Split ring 
25 seated in external and internal grooves on the 
tube 2 and a detachable end plate 26 respec- . 
tively, the latter secured to the front feed cylin 
der head . The feed screw tube 2 extends sition, and finally the fluid actuated feeding rearwardly through a bore 2 in the rear cylinder 

  



2,288,543 
head boss, as shown in Fig. 2, and has secured 
thereto a hand crank 28 having a grasping por 
tion 29. Carried by the hand crank 28 is a 
spring-pressed plunger lock 30 having an Oper 
ating handle 3 and engageable within a locking 
recess 32 in the rear cylinder head for locking the 
feed screw tube 2 against rotation during auto 
matic feeding of the drill, as will later be ex 
plained. 
As above mentioned, the forward end of the 

feed piston rod 9 supports the head member 3 
(Fig. 1), and secured as by screws to the head 
member is a control head 35. Threadedly se 
cured at 36 within this control head is a member 
37 having a sleeve portion fitting within the bore 
of the feed screw tube 2 at the forward end of 
the latter, and secured as by welding at 38 to this 
sleeve portion is a tube 39 extending centrally 
within and in telescopic relation with the feed 
screw tube 2, in the manner shown in FigS. 1 and 
2. The tube 39 has a sliding fit with the Walls 
of the bore of the tube 2 and serves to maintain 
the feed cylinder against rotation within its bore 
on the trunnion support, and in effect acts as a 
lateral sliding guide for the drill. 
The drill bit rotating means comprises a ro 

tary motor 40 herein a high speed electric motor 
of the totally enclosed type comprising a stator 
casing 41 provided with front and rear heads 42 
and 43, the motor parts being held in assembled 
relation by tie bolts 44. The motor has a usual 
field 45 and an armature rotor 46, the shaft 41 of the rotor being journaled in bearings suitably 
supported in the motor heads. 
head 43 has a rearward cylindric projection 48 
mounted for limited rotation in ball bearings 49 
supported within a bore formed in the control 
head 35. The bearings are retained in the Con 
trol head bore by means of a retaining ring 50 
secured as by Screws 5 to the control head, and 
the cylindric projection is held against axial dis 
placement with respect to its bearings by means 
of an end plate 52 secured as by screws to the pro 
jection 48, Electric energy may be conducted to 
the bit rotating motor 40 from any convenient 
source through a conventional connector plug 53 
mounted on the control head 35 and connected 
through wiring 54 to the motor field 45, and a 
switch 55 is arranged in a chamber 56 in the con 
trol head for effecting starting and stopping of 
the motor in the manner fully described in the 
Copending application above referred to. Suit 
ably Secured to the forward end of the motor 
rotor shaft is a chuck 57 which receives the sup 
porting means for the drill rod which carries the 
drill bit. The purpose of the rotary mounting 
for the motor will be later explained, 
Now referring to the means for supplying liquid 

under pressure to the hydraulic feeding means, it 
will be noted that formed in the control head 35 
is a liquid Supply chamber 60 to which liquid 
under pressure may be conducted through a 
strainer 6 from a supply passage 62 formed in a 
head member 63 secured as by bolts to the control 
head 35. A supply connection 64 (Fig. 16) is 
adapted to supply liquid under pressure to the 
passage 62 from any suitable source. Also formed 
in the control head is a longitudinal bore 65 hav 
ing arranged therein a ported valve bushing 66 
in which a control valve 6 is reciprocably mount 
ed. This valve is of the sliding spool type and is 
held against rotation within the valve bushing 
bore by a pin 68 arranged in a transverse bore in 
the valve stem 69 and having its ends guided in 
longitudinal guide slots TO in the member 3, 

The rear motor 
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Also arranged in a transverse bore in the Valve 
stem is a pin 7 having its ends projecting within 
an annular groove 72 in a rotatable member 13. 
This rotatable member has an integral valve ad 
justing screw 74 threadedly engaging a non-rotat 
able nut 75 formed within the sleeve portion of 
the member 37. The screw 74 is rigidly secured 
at 76 to a tube 77, this tube extending centrally 
within the tube 39 and being square in cross sec 
tion and having telescopically arranged within 
its bore a square control rod 78 (Fig. 3). This 
rod extends rearwardly from within the feed 
screw tube 2 and is secured at 79 (Fig. 2) to a 
rotatable member 80 having a control handle 8. 
The rotatable member 80 is rotatably mounted 
within the bore of the tube 2 at the rear end of 
the latter and is held in position therein by a 
retaining pin 82 secured within the hub of the 
handle 28 and passing through an annular groove 
83 in the member 80. It will thus be seen that 
by rotating the handle 8 the control valve 67 
may be moved axially within the valve bushing 
bore through the rotatable screw T4 engaging the 
non-rotatable nuit 75 integral with the member 
37 and by the provision of the telescopically ar 
ranged square tube and rod the screw 14 may be 
rotated irrespective of the position of the control 
head relative to the trunnion support. Commu 
nicating with the rear end of the bore of the valve 
bushing is an exhaust chamber 85 connected by 
a passage 86 (Fig. 12) with an arcuate groove 87 
in the head member 63 which in turn communi 
cates with an exhaust passage 88 connected to 
atmosphere through an exhaust port, 89 (Fig. 16). 
Surrounding the valve bushing are grooves 90 and 
9 connected by ports with the valve bushing bore. 
A supply chamber 92 also communicates through 
ports with the valve bushing bore, while com 
municating with the front end of the valve bush 
ing bore is an exhaust chamber 93, and a passage 
94, controlled by a reverse-flow-preventing check 
valve 95, connects this exhaust chamber with the 
exhaust passage 88. The groove 9 is connected 
by a passage 96 in the control head with a passage 
97 in the head plate 3, the latter passage com 
municating with the interior of the feed piston 
rod 9, Ports 98 (Fig. 2) connect the interior of 
the feed piston rod with the feed cylinder bore at 
the front side of the feed piston 8. Liquid under 
pressure may be supplied to the feed cylinder bore 
at the rear side of the feed piston from the supply 
chamber 92 through a passage 99, past a torque 
controlled valve means generally designated 00, 
to a forward feed passage of communicating 
with a passage 02 in the head plate 3. The 
passage 02 connects the passage 0 with a recess 
O3 which is in turn connected by a liquid con 

ducting tube 04 extending centrally rearwardly 
through the feed piston rod within the rear end of 
the feed cylinder bore at the rear side of the feed 
piston. The piston carries a packing 04' which 
sealingly engages the tube to prevent leakage. 
When the control valve 67 is in the position 
shown in Fig. 13, the feed cylinder bore at the 
front side of the feed piston may be connected to 
exhaust through ports 98, the interior of the feed 
piston rod, passages, 97, 96, groove 9, ports in the 
valve bushing, exhaust chamber 85, passage 86, 
the exhaust groove 8 and exhaust passages 88 
and 89. Also when the control valve 67 is in the 
position shown in Fig. 13, the feed cylinder bore 
at the rear side of the feed piston may be con 
nected to exhaust through the tube 04, recess 
103, passages fo2, 0, past the automatic torque 
controlled valve means 00 and through passage 
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fect control of the flow of fluid relative to the 
space at the rear end of the feed cylinder and 
interrupt supply to this space as Overload of 
sufficient degree occurs, and on still greater 
overload vent this space. It will be observed al 
so that the leftward movement of the valve stem 
2 beyond maximum venting position will, with 

the proportions shown, be precluded. 
Again referring to the control valve 67, it will 

be noted that the same has spaced heads carry 
ing packing rings and separated by grooves f40 
and , the latter being of substantially greater 
width than the former. The valve has an axial 
chamber 42 and an end recess 43, and the 
groove 40 is connected with the chamber 42 
through a series of ports 44 while the wide 
groove 4 is connected with the chamber 42 
through a series of radial ports 45. Series of 
radial ports 46, 47 and 48 in the valve bush 
ing connect the valve bushing bore respectively 
with the chamber 92 and grooves 90 and 9. 
When the valve is in the position shown in Fig. 
12, the groove 4 connects the reverse feed 
groove 9 with the supply groove 90 so that 
liquid under pressure may flow from the supply 
chamber to the front end of the feed cylinder 
bore at the forward side of the feed piston. 
When the valve is in the position shown in Fig. 
13, the feed cylinder bore at the forward side 
of the feed piston is connected to exhaust 
through the groove 9, ports 48, past the outer 
face of the rear valve head and through the valve 
bushing bore to the exhaust chamber 85. Con 
currently, the feed cylinder bore at the rearward 
side of the feed piston is connected to exhaust 
through the chamber 92, ports f46 and ports 49 
in the valve. When the valve is moved into its 
extreme position to the left from that shown in 
Fig. 13, the groove 40 connects the chamber 
92 with the supply groove 90, so that pressure 
fluid may be supplied at that time to the for 
Ward feed passages While the reverse feed pas 
sages are connected to exhaust through groove 
9 and exhaust chamber 85. The other positions 
of the control valve and its other functions are 
clearly described in the copending application 
above referred to. Arranged in one of a pair of 
alined bores (Fig. 4) extending transversely and 
at opposite sides of the control head 35 is a 
manual control valve 52 which is adapted to 
control the flow of liquid under pressure to One 
side of a diaphragm 53 (Figs. 1, 6 and 18) 
which controls the actuation of the motor control 
switch 55 (Fig. 1). Arranged in the other bore 
is a manual control valve f$4 which controls 
the supply of liquid under pressure through the 
motor rotor shaft and rod line to the drill bit. 
These control valves 52 and 54 are likewise fully 
described in the copending application above re 
ferred to. The general mode of operation of the improved 
drilling apparatus is as follows. The apparatus 
may be set up in proper operating position with 
respect to the Working face with the swivel plate 
5 of the trunnion support suitably clamped in a 
saddle mounting of a suitable support, such as 
a mine column. The rod line is coupled by the 
chuck 5 to the motor rotor shaft and the drill 
bit is coupled to the rod line in a well known 
manner. Assuming that a starting hole has beer 
made (this can be done in any suitable manner) 
and that the dirill is alined with this hole, the 
operator will then manipulate the control handle 
6 of the control valve 67, moving the latter into 
a position to supply liquid under pressure to the 
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forward feed passages to effect forward move 
ment of the feed piston 8 within the then sta 
tionary feed cylinder 6, thereby to feed the 
bit rotating motor forwardly to bring the drill bit 
within the starting hole at the working face 
against the bottom of the hole. Thereafter the 
control valve 67 is moved into a position to cut 
of flow of liquid under pressure to the forward 
feed passage, and, due to inherent leakage ill 
the fluid line and the fact that a non-expansible 
fluid is used, the forward feeding pressure on 
the drill bit is reduced to a very low value sub 
stantially removing the feeding pressure from the 
drill bit. The Operator may then adjust the 
control valve 54 to effect a supply of drilling 
liquid to the drill bit. Upon further manipulation 
of the control handle for the valve 67, the latter 
is moved into a position wherein liquid under 
pressure is supplied to the motor switch passages 
So that liquid pressure acts on the diaphragm 
53 to actuate the motor switch 55 to start the 

bit rotating motor 40, and as a result the drill 
bit is rapidly rotated. Upon further manipula 
tion of the control handle for the control valve 
6, the latter is moved to a position to again 
supply liquid under pressure to the forward feed 
passages to effect forward movement of the feed 
piston within the then stationary feed cylinder 
to feed the bit rotating motor forwardly while the 
drill bit is rapidly rotated, thereby to effect drill 
ing. The forward feeding pressure on the drill 
bit is sufficient to overload the bit rotating motor 
40 in the event of any change in drilling condi 
tions increasing above normal the torque re 
quirements, and in the event of initiation of over 
loading of the motor, due to an excessive motor 
torque, the torque-controlled valve means OO is 
actuated partially or completely to close the valve 
f f, thereby to reduce or completely cut off the 
flow of liquid through the forward feed passages 
to slow down or stop forward feed and preclude 
Serious overloading of the motor, and when the 
motor again operates at its normal load rating, 
forward feed is automatically resumed or brought 
back to its desired rate, as the case may be. 
Thus the actual feeding pressure on the drill 
bit will always be kept at, or near, as an upper 
limit, that required to keep the bit rotating motor 
40 Working at its normal load rating, although 
the feeding pressure may be obviously greatly 
reduced or even entirely removed if conditions of 
drilling increase in difficulty. It Will be apparent 
that sharp increases in torque requirements will 
entirely interrupt feeding fluid Supply momen 
tarily, and that slighter ones Will serve to throttle 
the feeding fluid supply, and that depending on 
the pressure in the feed pressure supply line and 
the strength of the spring 33 the normal full 
load position of the valve may vary. 
A very important feature of the present in 

vention may now be noted. The bit rotating mo 
tor 40 may be fed manually simply by manipu 
lating the hand crank 28 to rotate the feed Screw 
tube 2 relative to the non-rotatable feed nut 
23, thereby to move the feed cylinder 6 forwardly 
in its guide bore on the trunnion Support. And 
the feed cylinder. can be moved forward relative 
to the feed piston while drilling is uninterrupted. 
As is the case with my earlier invention, when 
the feed piston has reached its limit of forward 
feeding travel relative to the feed cylinder, the 
control valve 67 may be positioned to supply liq 
luid under pressure to the reverse feed passages 
to effect retraction of the feed piston, and the 
feed cylinder may then be fed forwardly in its 
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the connection between the source of feeding 
fluid supply and the feed cylinder then being 
closed and the vent opened by the assumption 
of the torque-controlled valve mechanism of a 
position similar to the one shown in Fig. 10. 
And the possibility of changing from automatic 
to manual feed at any time during the former, 
and of repositioning the feed cylinder at any 
time are important features. Other uses and 
advantages of the improved drilling apparatus 
will be clearly apparent to those skilled in the 
art. 
While there is in this application specifically 

described one form which the invention may as 
sume in practice, it will be understood that this 
form of the same is shown for purposes of illus 
tration 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: 
1. In a drilling apparatus, the combination 

comprising a drilling motor, fluid actuated feed 
ing means therefor, means associated with said 
fluid actuated feeding means for manually feed 
ing said motor, means automatically operative 
when a predetermined load on said motor is 
reached for automatically interrupting the flow 
of fluid to said feeding means and entrapping 
the feeding fluid therein, and associated means 
automatically responsive to an increased load on 
said motor due to increased loading of said 
motor by said manual feeding means for vent 
ing the previously entrapped feeding fluid while 
precluding the entry of further feeding fluid 
thereto. 

2. In a drilling apparatus, the combination 
comprising a drilling motor, fluid actuated feed 
ing means for said motor including a feed cyl 
inder containing a reciprocable feed piston, 
means associated with said fluid actuated feed 
ing means for manually feeding said motor and 
including means for feeding said feed cylinder 
into different feeding positions, means respon 
sive to load changes on said motor for auto 
matically controlling the flow of fluid under 
pressure to said fluid actuated feeding means, 
and associated means responsive to an increased 
load on said motor caused by manual feeding 
of said feed cylinder while the latter contains 
fluid by means of which a feeding pressure is 
exerted, for automatically venting such fluid at 
a rate to maintain forward feed while preclud 
ing excessive motor load increases. 

3. In a drilling apparatus, the Combination 
comprising a rotary drilling motor for rotating a 
drill bit, fluid actuated feeding means for feeding 
the drill bit toward the work comprising rela 
tively reciprocable cylinder and piston feeding 
elements, manual means associated with said 
fluid actuated feeding means for feeding said 
feeding elements into different feeding positions, 
means responsive to the resistance to rotation 
of the drill bit for automatically controlling the 
flow of fluid under pressure to said feeding means, 
and means responsive to an excessive resistance 
to rotation of the drill bit due to overloading 
thereof by Said manual feeding means through 
said fluid actuated feeding means for venting 
said feeding means thereby to permit manual 
feeding of the drill bit during the drilling opera 
tion by pressure transmitted through said fluid 
actuated feeding means while said fluid actuated 
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feeding means are maintained ready for auto 
matic resumption of feeding. 

4. In a drilling apparatus, the combination 
comprising a rotary drilling motor for rotating a 
drill bit, fluid actuated feeding means for feed 
ing the drill bit toward the work comprising 
relatively reciprocable cylinder and piston feed 
ing elements, manual means associated with said 
fluid actuated feeding means for feeding said 
feeding elements into different feeding positions, 
means responsive to the resistance to rotation 
of the drill bit for automatically controlling the 
flow of fluid under pressure to said feeding means, 
and means responsive to an excessive resistance 
to rotation of the drill bit due to overloading 
thereof by Said manual feeding means for vent 
ing said feeding means thereby to permit manual 
feeding of the drill bit during the drilling opera 
tion while said fluid actuated feeding means are 
maintained ready for automatic resumption of 
feeding when manual feed is discontinued, the 
venting of fluid from said fluid actuated feeding 
means enabling the effecting of relative longi 
tudinal movement between said cylinder and 
piston elements by said manual feeding means 
while a forward feeding pressure is maintained 
in said fluid actuated feeding means. 

5. In a drilling apparatus, the combination 
comprising an electric motor for rotating a drill 
bit to cause the same to effect a drilling opera 
tion by a boring action, fluid actuated means 
for feeding the drill bit toward the work, and 
means responsive to load changes on said electric 
motor within certain predetermined limits for 
variably throttling the flow of fluid under pres 
sure to said feeding means and embodying means 
automatically operative when said load limit is 
exceeded by a predetermined amount for venting 
the feeding pressure. 

6. In a drilling apparatus, the combination 
comprising a rotary drilling motor of the high 
speed electric type having a stator and a rotor, 
fluid actuated feeding means for said motor com 
prising a feed cylinder containing a reciprocable 
feed piston, a support carried by the piston rod 
of said feed piston, means for mounting said 
motor on said support including means for jour 
naling said stator for limited rotation with re 
spect to said support, and a torque-controlled . 
valve means carried by said support and operated 
by rotary movement of said stator with respect 
to said support, said valve means responsive to 
torque changes on said motor within certain pre 
determined limits for regulating the flow of fluid 
under pressure to said feeding means and em 
bodying means for venting the feeding pressure 
fluid when said torque limit is exceeded. 

7. In a drilling apparatus, the combination 
comprising a drilling motor of the high speed 
electric type having a stator and a rotor, fluid 
actuated feeding means for said motor compris 
ing a feed cylinder containing a reciprocable feed 
piston and having reversible fluid supply con 
nections, a guide on which said feed cylinder is 
guided for reciprocation, a support carried by 
the piston rod of said feed piston, means for 
mounting said motor on said support including 
means for journaling said motor stator for limited 
rotation with respect to said support, means as 
Sociated with said fluid actuated feeding means 
for manually feeding said feed cylinder into dif 
ferent feeding positions relative to said guide, and 
controlling means including a torque-controlled 
valve means carried by said support and operated 
by rotary movement of said stator with respect 
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to said support, said torque-controlled valve 
means being responsive to torque changes on Said 
motor within certain predetermined limits for 
regulating the flow of fluid under pressure to 
said feeding means and embodying means for 
venting the feeding fluid when said torque limit 
is exceeded by a predetermined amount, said 
venting function permitting manual feeding of 
said feed cylinder relative to said guide without 
reversal of the fiuid supply connections for said 
fluid actuated feeding means, the venting of feed 
ing pressure permitting movement of said feed 
cylinder by said manual feeding means relative 
to said feed piston. 

8. In a drilling apparatus, the combination 
comprising a rotary drilling notor, feeding means 
for said notor, and Eleans responsive to torque 
changes on saidi Imotor for automatically regull 
iating the feeding pressure and embodying means 
for venting the feeding piresSuure Wher the motor 
torque becomes excessive, said torque-responsive 
ineans including a waive tappet guided for axial 
movement, 2, Spring for opposing suicii tappet 
Yioverinent, said tappet having a valve stealt pro 
vided with a shoulder, a sleeve valve surround 
ing saidi Ya?YVe stern, 3. Spring for yielidiingly hodi 
iing said sleeve wave against said shouldier, said 
seeve Waive a diagted to Seat When said first near 
ioed spring is compressed by a predeteri?hined 
§pring loadi to interrupü ?ine ŽiovJ of feeding pres 
Si Ire to saidi feeding Inea,ITS, a ?idi Saidi waive stein. 
adapted to side relative to Said seated sieeve 
valve when böüh of Said springs are compressed 
when said predetermined spring load is exceeded 
to effect 2, wenting fliction. 

9. T. a. drilling 2Dparatus, the condination 
comprising a electric motor for rotating a drii 
bit to cause the saine to effect a drilling opera 
tion by a boring action, iuid actuated feeding 
I means for the diri il bit including a, feedi cylindier 
containing 8, reciprocable feed piston, the latter 
having a piston rod by which said inotor is sup 
ported, and means responsive to torque changes 
on said motor due to variations in Ioad on the 
drill bit for automatically interrupting flow of 
fluid to said feeding means and entrapping fuid 

erein and for thereafter venting the fiuid 
herefronn. 
i0. In combination, a drill rotating motor, ex 

pansible chamber, fuid operated feeding means 
therefor, manual feeding means for feeding said 
expansible chamber feeding means to effect 
notor feed, motor torque controlled regulating 
means for Said fluid operated feeding means, 
and motor torque controlled means operable upon 
creation of a predetermined pressure in said ex 
pansible chamber by operation of said manuali 
feeding means for venting the expansible cham 
ber feeding means. 

11. In a feed controlling mechanism for a drill 
bit, a valve device comprising cooperating rela 
tively movable valve parts movable concurrently 
to interrupt feeding fluid supply and thereafter 
movable one relative to the other to vent fluid 
previously Supplied, and means controlled by 
variations in the resistance to drilling for auto 
matically effecting Such movements of said parts. 

12. In a drilling apparatus, the combination 
comprising a rotary drill bit, a motor for rotating 
said drill bit, power operated means for feeding 
Said drill bit, manually operated means for feed 
ing said drill bit, said manually operated meams 
being adapted to have its operation initiated 
while the power operated feed is taking place, 
and means whereby upon the development of an 
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increased resistance to bit rotation under the ac 
tion of Said manually operated means auto 
matic interruption of operation of said power 
operated feeding means is effected, said power 
operated feeding means during such interruption 
being maintained ready for automatic resump 
tion of feeding on the resistance to drilling de 
creasing to a predetermined extent by the dis 
continuation of manual feed, said means where 
by automatic interruption of operation of said 
power operated feeding means is effected com 
prising feed control means which is adapted to 
effect such interruption of operation of said 
power Operated feeding means by wenting the 
feeding pressure. 

13. In a drilling apparatus, the combination 
comprising a drill bit, a, notor for actuating said 
drill bit to cause the same to effect a drilling 
Operation, said notor including an element which 
pirovides the reaction necessary for the actua 
tion of Said drill bit, a notor Support, on which 
S&id reaction element is mounted for imited 
Žitovellent, Theans by Whicle Said reaction eiement 
S 1013lly heid against Such relative InOvernen 
while yet adapted when said notor is overloaded 
to inove relative to said support, feeding means 
for applying a feed pressure to said drill it, and 
Klea, nS for controlling the operation of said feed 
ing Yealis, Said feed control means being adapted 
?0 operate automaticaly ir accordiace vit? 
variations in the resistance to drilling to preciude 
application of feeding pressures in excess of de 
sired values to said drill bit, said feed control 
?nea.I.S also including means for autoimatically 
vexiting the feeding pressure when the resistance 
to drilling is above a certain amount, said notor 
reaction elekinent being movable relative to said 
Support to effect, said feed control. 

4. A drilling apparatus as claimed in claim 13, 
characterized in that the element of said motor 
which provides the reaction necessary for the 
actuation of Said drill bit is mounted on said 
finotor Support for limited rotary movement, rela 
tive thereto and is normally held against said 
relative rotary movement but is adapted when 
overloaded to rotate relative to said support and 
thereby ?o effect said feed control. 

5. in a drilling apparatus, the combination 
comprising a drill bit, means for causing said 
drill bit to drill a, hole including feeding means 
operative upon the supply of operating medium 
thereto to apply a feeding pressure to the dirill 
bit, and controlling means automatically con 
trolled by changes in the resistance to drilling 
for precluding the application by operation of 
said feeding means by operating medium sup 
plied thereto of a feeding pressure in excess of a 
desired value to the drill bit, said controlling 
means including a reaction member which moves 
automatically from a normal position upon the 
resistance to drilling exceeding a predetermined 
value, Said controlling means being actuated, in 
a direction to preclude such an undesired appli 
cation of feeding pressure, by movement con 
sequent upon a predetermined resistance to drill 
ing of Said reaction member, said controlling 
means including a torque-controlled valve means 
responsive to variations in resistance to drilling for automatically precluding feeding pressures 
in excess of desired values by diminishing or in 
terrupting the Supply of operating medium to 
Said feeding means and for automatically venting 
the feeding pressure when the resistance to drill 
ing is above a certain amount. 

16. In a drilling apparatus, the combination   
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comprising a rotary drill bit, a motor for rotating 
said drill bit, a fluid actuated means for feeding 
said drill bit including relatively reciprocable 
feed cylinder and feed piston elements, manually 
operated means for feeding said drill bit, said 
manually operated means being adapted to have 
its operation initiated while the fluid actuated 
feed is taking place, means whereby upon the 
development of an increased resistance to bit 
rotation under the action of said manually Oper 
ated means automatic interruption of operation 
of said fluid actuated means is effected, said 
fluid actuated means during such interruption 
being maintained ready for automatic resump 
tion of feeding on the resistance to drilling de 
creasing to a predetermined extent as for in 
stance by the discontinuation of manual feed, 
and feed controlling means whereby automatic 
interruption of said fluid actuated means is ef 
fected, said feed controlling means being adapted 
to effect such interruption of said fluid actuated 
feeding means by venting the fluid therefrom, 
said venting of fluid from said feeding means 
being adapted to enable relative longitudinal 
movement between said cylinder and piston ele 
ments by said manually operated feeding means. 

17. In a drilling apparatus, the combination 
comprising a drill bit, means for causing said 
drill bit to drill a hole including feeding means 
operative upon the supply of operating medium 
thereto to apply a feeding pressure to the drill 
bit, and controlling means automatically con 
trolled by changes in the resistance to drilling 
for precluding the application by operation of 
said feeding means by operating medium Sup 
plied thereto of a feeding pressure in excess of 
a desired value to the drill bit, said controlling 
means including a reaction member which moves 
automatically from a normal position upon the 
resistance to drilling exceeding a predetermined 
value, said controlling means being actuated, 
in a direction to preclude such an undesired 
application of feeding pressure, by movement 
consequent upon a predetermined resistance to 
drilling of said reaction member, said controlling 
means being operative to preclude such an un 
desired application of feeding pressure by inter 
rupting the supply of operating medium to said 
feeding means and also embodying means for 
venting operating medium from said feeding 
means when said predetermined resistance to 
drilling is exceeded. 

18. In a drilling apparatus, the combination 
comprising a drill bit, means for actuating said 
drill bit including a bit actuating motor, feeding 
means operative upon the supply of Operating 
medium thereto to apply a feeding pressure to 
the drill bit, and controlling means, automatically 
controlled by changes in the resistance to drilling 
for precluding the application by operation of 
said feeding means by operating medium supplied 
thereto of a feeding pressure in excess of a desired 
value to the drill bit, said controlling means in 
cluding a reaction member operatively associated 
with said bit actuating motor and which moves 
automatically from a normal position upon the 
resistance to drilling exceeding a predetermined 
value, said controlling means being actuated, in 
a direction to preclude such an undesired appli 
cation of feeding pressure, by movement conse 
quent upon a predetermined resistance to drill 
ing of said reaction member, said controlling 
means being operative to preclude such an un 
desired application of feeding pressure by inter 
rupting the supply of operating medium to said 

5 

20 

40 

(5) 

65 

70 

7. 

9 
feeding means and also embodying means for 
venting operating medium from said feeding 
means when said predetermined resistance to 
drilling is exceeded. 

19. A drilling apparatus as claimed in claim 
17, characterized in that said reaction member 
is mounted on a support in said apparatus for 
limited movement with respect thereto, and is 
normally stationary with respect to said support 
and is moved relative thereto when the resist 
ance to drilling attains a predetermined value, 
thereby effecting said actuation of said feed 
controlling means. 

20. A drilling apparatus as claimed in claim 
18, characterized in that said bit actuating motor 
comprises relatively movable parts of which one 
Operates the bit and of which the other com 
prises said reaction member, a supporting mem 
ber being provided for said reaction member 
with respect to which it is movably mounted and 
with respect to which it is adapted to move when 
resistance to drilling atta a predetermined 
value, thereby effecting said actuation of said 
feed controlling means. 

21. In a drilling apparatus, the combination 
comprising an actuator for a drilling implement, 
power operated means for feeding the drilling 
implement, additional means for feeding the 
drilling implement, said latter means being 
adapted to have its operation initiated while the 
power operated feed is taking place, and means 
whereby upon the development of an increased 
resistance to drilling under the action of said 
additional feeding means automatic interruption 
of operation of said power operated feeding 
means is effected, said power operated feeding 
means during such interruption being main 
tained ready for automatic resumption of feed 
ing on the resistance to drilling decreasing to a 
predetermined extent by the discontinuation of 
feed by said additional feeding means, and feed 
control means whereby automatic interruption of 
said power operated feeding means is effected, 
said feed control means being adapted to effect 

5. Such interruption of said power operated feeding 
means by venting the feeding pressure. 

22. In a drilling apparatus, the combination 
comprising a drill bit, a motor for actuating said 
drill bit, fluid operated means for feeding said 
drill bit, mechanical operating means for feed 
ing said drill bit, said mechanical means being 
adapted to have its operation initiated while the 
fluid operated feed is taking place, and means 
whereby upon the development of an increased 
resistance to drilling under the action of said 
mechanical operating means automatic inter 
ruption of said fluid operated means is effected, 
said fluid operated means during such interrup 
tion being maintained ready for automatic re 
Sumption of feeding on the resistance to drilling 
decreasing to a predetermined extent by the dis 
continuation of feed by said mechanical means, 
and feed control means whereby automatic inter 
ruption of said fluid operated feeding means is 
effected, said feed control means being adapted 
to effect such interruption of said fluid operated 
feeding means by venting the fluid therefrom, 
said venting of the fluid enabling operation of 
said mechanical feeding means. 

23. In a drilling apparatus, the combination 
comprising a drill bit, a motor for actuating said 
drill bit, feeding means for said drill bit oper. 
able on Operating medium supply thereto for ap 
plying a feeding pressure to the drill bit, a device 
for controlling the supply of operating medium 
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to said feeding means, means normally biasing 
said control device toward a supply effecting po 
sition, an element supported for movement un 
der forces produced by resistance to drilling and 
adapted to move said control device under such 
forces in an opposite direction to effect interrup 
tion of the fluid supply and to effect venting of 
operating medium from said feeding means, said 
means normally biasing said control device to 
ward its supply effecting position operative to 
hold said element stationary until until resista 
ance to drilling attains a predetermined value. 

24. In a drilling apparatus, the combination 
comprising a drill bit, a motor for actuating said 
drill bit to cause the same to effect a drilling 
operation, said motor including a rotary element 
operatively connected to the drill bit for rotat 
ing the latter, and a relatively stationary ele 
ment, means for supporting said relatively sta 
tionary element for yielding movement under 
forces produced during drilling and verying with 
the resistance to drilling, feeding means for the 
drill bit for applying a feeding pressure to the 
drill bit, and means for controlling the opera 
tion of said feeding means, said feed-control 
ling means including an element operatively con 
nected with said relatively stationary element 
and movable by the latter when resistance to 
drilling attains a predetermined value in a direc 
tion to effect venting of the feeding pressure to 
preclude application of feeding pressures in ex 
cess of desired values to Said drill bit, said feed 
controlling means being operative upon move 
ment of said movable element to reduce the flow 
of operating medium to Said feeding means and 
to vent the feeding pressure to preclude such an 
undesired application of feeding pressure. 

25. In a drilling apparatus, the combination 
comprising an actuator for a drilling imple 
ment, power operated means for feeding the drill 
ing implement, manually operated means for 
feeding the drilling implement, said manually 
Operated means being adapted to have its oper 
ation initiated while the power operated feed is 
taking place, and means whereby upon the de 
velopment of an increased resistance to drilling 
under the action of said manually operated 
means automatic interruption of operation of 
said power operated means is effected, said 
power operated means during such interruption 
being maintained ready for automatic resump 
tion of feeding on the resistance to drilling de 
creasing to a predetermined extent as for in 
stance by the discontinuation of manual feed, 
Said means whereby automatic interruption of 
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operation of said power operated means is ef 
fected comprising feed control means which is 
adapted to effect such interruption of operation 
of said power operated feeding means by venting 
the feeding pressure. 

26. In a drilling apparatus, the combination 
comprising an actuator for a drilling implement, 
said actuator including an element which pro 
vides the reaction necessary for the actuation 
of the drilling implement, means for mounting 
Said reaction element for limited relative move 
ment, means for normally holding said reaction 
element against Such relative movement but 
which when overloaded permits said reaction 
element to move relative to its mounting means, 
feeding means for applying a feeding pressure to 
the drilling implement, and means for controlling 
the operation of said feeding means, said feed 
controlling means being adapted to operate au 
tomatically in accordance with variations in the 
resistance to drilling to preclude application of 
feeding pressures in excess of desired values to 
the drilling implement, said feed controlling 
means also including means for automatically 
Venting the feeding pressure when the resistance 
to drilling is above a certain amount, said reac 
tion element of said actuator adapted upon such 
movement relative to its mounting means to ef 
fect said feed control. 

27. In a drilling apparatus, the combination 
comprising an actuator for a drilling implement, 
Said actuator including an element which pro 
vides the reaction necessary for the actuation 
of the drilling implement, means for mounting 
Said reaction element for limited rotary move 
ment, means for normally holding said reaction 
element against Such rotary movement but adapt. 
ed when the actuator is overloaded to permit ro 
tation of said element relative to its mounting 
means, feeding means for applying a feeding 
preSSure to the drilling implement, and means 
for controlling the operation of said feeding 
means, Said feed controlling means being adapt 
ed to operate automatically in accordance with 
variations in the resistance to drilling to pre 
clude application of feeding pressures in excess 
of desired values to the drilling implement, said 
feed controlling means also including means for 
automatically venting the feeding pressure when 
the resistance to drilling is above a certain 
annount, Said reaction element of said actuator 
adapted upon such rotary movement relative to 
its mounting means to effect such feed control. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,288,543. June 30, 1942. 

WIN. W. PAGET. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 6, first 
column, line 51, for the word "feed" read --rear--; line 52, for "rear" 
first occurrence, read --feed-- page 7, r1rst column, line 53, claim 2, 
strike out the cama after "exerted" page lo, first column, line 9, claim 
25, arter "dev1ce" insert -- away--; line ill, strike out "until" first occur 
rence; line 21, claim 24, for "verying" read --varying--; and that the said 
Letters Patent should be read with this correction therein that the same 
may conform to the record of the case in the Patent office. - 

Signed and sealed this 20th day of October, A. D. l942. 

Henry Wan Arsdale, | r 

(Seal) . : Acting commissionêr of "Pi?tents. 

  


