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This invention relates to drilling apparatus, and 

more particularly, but not exclusively, to in 
provements in drilling apparatus of the high 
speed rotary type especially designed for use with 
abrasive type bits such as diamond core bits. 
In drilling apparatus utilizing abrasive type 

bits, such as diamond core drills, and particularly 
those of the high speed type, it is essential that: 
a steady stream of cleansing fluid be supplied to 
the drill bit to prevent damage to the bit by 
overheating due to friction and abrasion. In 
high speed drills such as diamond core drills for 
drilling blast holes in relatively hard rock, the 
diamond bit would be quickly destroyed if it were 
operated without an adequate supply of cooling 
fluid, and it therefore must be certain that cool 
ing fluid has reached the drill bit at the hole bot 
tom prior to the starting of the bit. rotating mo 
tor. In previously known types of drilling appa 
ratus the motor control is operable independently : 
of the cleansing liquid supply control, so that it 
has been possible to start the motor while the liq 
uid supply to the bit was cut off. 

It is a primary object of the present invention 
to provide improved drilling, means wherein the 

5 

O 

2 5 
bit rotating motor is started only after the 
cleansing fluid has been conducted to the drill 
bit. Another object is to provide an improved 
control means for the bit rotating motor of a 
rotary drilling apparatus wherein the control 
means is responsive to the pressure of fluid in the 
cleansing fluid Supply for automatically starting 
the bit rotating motor when the cleansing fluid 
has reached the bit and when the rod line bore 
and the associated fluid supply passages are com 
pletely filled with fluid. Yet another object is to 
provide an improved fluid actuated motor control 
means responsive to the pressure of the fluid in 
the cleansing fluid supply to the drill bit where 
by when the fluid has reached the bit, the bit ro 
tating motor is automatically started. A still 
further object is to provide an improved motor 
control means operable to stop the bit rotating 
motor upon failure of the supply of cleansing 
fluid to the drill bit, or in the event the fluid sup 
ply is inadvertently cut off. Yet another object 
is to provide improved means for automatically 
stopping the bit rotating motor during With 
drawal of the bit from the drill hole. These and 
other objects and advantages of the invention 
will, however, hereinafter more fully appear. 
In the accompanying drawing there is shown 

for purposes of illustration one form which the 
invention may assume in practice. 
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In this drawing: 
Fig. 1 is a side elevational view of a drilling 

apparatus in which an illustrative embodiment 
of the invention is incorporated. 

Fig. 2 is an enlarged view in longitudinal ver 
tical section taken through a portion of the 
drilling apparatus shown in Fig. 1. and illustrat 
ing the improved cleansing fluid Supply and no 
tor control means. 

Fig. 3 is an enlarged view in longitudinal sec 
tion taken through the drill rod and drill bit. 
In this illustrative embodiment of the inven 

tion the improved cleansing fluid supply and mo-' 
tor control means is incorporated in a drilling 
apparatus of the high speed rotary core type es 
pecially adapted to use with abrasive type bits, 
such as diamond core bits. The drilling appa 
ratus may be of the same general character as 
that disclosed in the copending application of 
one Win W. Paget, Serial No. 268,792, filed April 
19, 1939. It will be evident, however, that the 
invention may be embodied in drilling apparatus 
of various other types. 
The drilling apparatus disclosed generally 

comprises bit rotating means, generally desig 
nated , Supporting and guiding means, generally 
designated 2, and bit feeding means, generally 
designated 3. The bit rotating means com 
prises a rotary motor 4, herein preferably a total 
ly-enclosed, high speed electric motor comprising 
a motor Casing 5 containing an armature rotor 6 
keyed to a shaft journaled in ball bearings 8, 8 
suitably supported within the motor casing. Car 
ried by the motor shaft T is a chuck 9 for receiv 
ing the shank of a drill rod 0, the latter in turn 
carrying a diamond core bit . As shown in Fig. 
3, the drill rod O has a bore 2, and the drill bit 

is in the form of an annulus secured to a tubu 
lar member 3 coupled at 4 to the drill rod, the 
bore in the tubular member communicating di 
rectly with the rod bore. The motor is mounted 
in a control head 5 in the manner described in 
the application above referred to, and the control 
head is supported by an element of the feeding 
means 3. The feeding means is of the fluid actu 
ated type and comprises a feed. cylinder 16 con 
taining a reciprocable feed piston having its pis 
ton rod extending forwardly through the front 
cylinder head. Secured to the front end of the 
piston rod is an end plate 7 to which the control, 
head 5 is rigidly secured. The supporting and 
guiding means 2 comprises a guide member 8 in 
which the feed cylinder of the feeding means is 
Supported and guided, and this guide member is 
mounted on a trunnion member 9 having a 
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swivel plate 20, adapted to be clamped in the 
saddle mounting of a conventional drill support. 
The control head is has a chamber 2 in which 

is arranged a motor switch 22 for controlling the 
stopping and starting of the motor 4. Electric 
power may be conducted to the notor from any 
convenient source through a conventional con 
nector plug 23 mounted on the control head and 
connected through wiring 24 to the motor. 
The means for supplying cleansing fluid, here 

in water under pressure, to the drill bit com 
prises a fluid supply chamber 25 having a usual, 
fluid supply connection 26 leading to any Con 
venient source of fluid pressure supply. Ar 
ranged in this chamber is a strainer 27 through 
which the fluid must flow to reach the space 
in the chamber 25 surrounding the strainer. 
Also formed in the control head 5 is a bore 28 
receiving a ported valve bushing 29 in which is 
slidably mounted a valve 80. This valve is of 
the sliding spool type and has suitable operat 
ing rod connections 3 provided with an oper 
ating handle 32 herein located at the rear end 
of the feeding means . This slide valve is 
adapted to control the flow of liquid in the 
chamber 25 through a passage 33 to a chamber 
3 also formed in the control head. 

In this illustrative construction, clamped be 
tween a member 35 and the end plate 7 carried 
by the feed piston rod is a diaphragm 36, and 
the adjacent faces of the elements and 35 are 
recessed to provide a diaphragm chamber 38 
therebetween. The diaphragm 36 engages at its 
forward side a spring-pressed plunger 39 guided 
in an axial bore 40 in the member 35; and this 
plunger is constantly urged by a coil spring 
4 toward its rearmost position, as shown in 
Fig. 2. The plunger 39 engages the operating 
means for the switch 22. When the plunger 39 
is in the position of Fig. 2 the motor circuit is 
open. When the central portion of the dia 
phragm moves a predetermined distance toward, 
the left in Fig. 2, the switch 22 will close to start 
the motor. A passage 42 connects the chamber 
34 to an annular recess 43 opening directly into 
the diaphragm chamber at the rear side of the 
diaphragm. The spring offers substantial re 
sistance to closing of the switch, as will later be 
explained. 

Cleansing fluid may be supplied to the drill bit 
through a fluid conducting tube 44 threadedly 
Secured at 45 within a member 46 secured to 
the control head 5 and providing a closure for 
the forward side of the control head chamber 
2. The tube 44 extends axially through a bore 
4 in the motor shaft and passes at its for 
Ward end through a stuffing box 48 arranged 
within the forward end of the motor power shaft. 
Fluid may flow from the tube 44 through a bore 
49 in a packing adjusting plug 50 and through a 
bore 5 in a coupling member 52 to the bore 2 
of the drill rod and thence to the drill bit. A 
passage 53 in the member 46 communicates with 
a passage 54 in the control head, the latter pas 
Sage leading to the chamber 34. The flow area 
of the passages 54, 53 to the drill rod bore should 
be at least as great as the flow area from the 
control valve through the passage 33 to the 
chamber 34, so that no very substantial pres 
sure will build up at the rear side of the dia 
phragm 36 prior to the complete filling of the 
drill rod bore and the associated fluid con 
ducting passages. The strength of the spring 
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previously formed in the Working face. 

close until such fling has been completed, under 
normal Conditions, ? ” 
The mode of Operation of the improved drill- - 

ing apparatus is as follows. When the drilling 
apparatus is set up in proper drilling position 
with respect to the working face, as shown in 
Fig. 1, the swive plate t 20 of the supporting 
and guiding means 2 is clamped in the saddle 
mounting of a drill support in the manner well 
nown to those skilled in the art. The drill rod 
O carrying the drill bit has its shank in 

serted within the chuck 9, and the drill bit is 
fed forwardly by the feeding means into its 
initial drilling position within a starting hole 

The op 
erator may then adjust the manual slide valve 
80 to admit liquid under pressure from the supply 
chamber 25 to the chamber 34. Liquid may flow 
freely from the chamber 34 through the passages 
54, 53 to the fluid conducting tube 44 and thence 
through the bores 49 and 5 and the drill rod 
bore 2 to the drill bit at the bottom of the 
drill hole. Liquid may also flow through the 
passage 42 to the annular recess 43 to act on the 
rear surface of the diaphragm. During flow of 
liquid through the drill rod bore to the drill bit, 
until the passageways become filled with liquid 
the pressure of the liquid in the chamber 34, 
passage 42 and annular recess 43 is insufficient 
to Overcome the spring 4f which opposes move 
ment of the plunger 39 forwardly from the po 
sition shown in Fig. 2, so that starting of the 
bit rotating motor is prevented. However, when 
the drill rod bore and the associated liquid sup 
ply passages are completely filled and cleansing 
liquid has reached the drill bit, the pressure of 
the liquid in the chamber 34 builds up to sub 
stantially line pressure, and this built up pres 
Sure acts on the diaphragm to move the plunger 
39 forwardly against the tension of the spring 
4 into its position to operate the switch 22 to 
start the bit rotating motor. 
In the event of failure of the liquid supply or 

inadvertent movement of the slide valve 30 into 
its position to cut of the flow of liquid to the 
chamber 34, the pressure in the chamber 34 
would drop sufficiently to cause the coil spring 
4 to move the plunger 39 rearwardly into its po 
sition to operate the switch 22 to stop the bit 
rotating motor. It is accordingly evident that 
liquid supply to the drill bit is assured prior to 
starting of the bit rotating motor, thereby pre 
venting the possibility of destruction of the drill 
bit due to the lack of sufficient cooling liquid. 
This safety feature also assures stopping of the 
bit rotating motor in the event the liquid pres 
Sure Supply fails for any reason or is inadvert 
ently manually cut off. It is also evident that 
there is substantial delay in the starting of the 
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4 will be made such that the switch will not 75 

bit rotating motor while the liquid flowing 
through the drill rod bore to the bit completely 
fills the drill rod bore and the associated supply 
passages so that access of liquid to the bit is 
assured prior to the starting of the hit rotating 
motor. To prevent whipping of the drill rod in 
the drill hole and possible injury to the diamond 
bit due to engagement with the walls of the drill 
hole during withdrawal of the drill bit from the 
hole, it is desirable to stop rotation of the bit 
during this operation. Upon retraction of the 
drill bit from the drill hole a substantial drop in 
the pressure of the liquid in the drill rod bore 
will occur, and this drop in pressure causes the 
coil spring 4 to move the plunger 39 rearwardly 
to operate the motor switch to stop the motor, 
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Also in the event the drill bit encounters a cav 
ity or large crevice during the drilling opera 
tion, a substantial drop in the liquid pressure 
will occur, also resulting in the stopping of the 
motor to prevent damage to the bit due to de 
flection or jamming. 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 
assume in practice, it will be understood that 
this form of the same is shown for purposes of 
illustration and that the invention may be modi 
fied and embodied in various other forms without 
departing from its spirit or the 
pended claims. - 
What I claim as new and desire to secure by 

Letters Patent is: 
1. In a drilling apparatus, the combination 

comprising means for rotating a drill bit, valve- : 
controlled means for conducting cleansing fluid 
to the drill bit, fluid actuated means for Con 
trolling said bit rotating means, and means for 
starting said bit rotating means after the cleans 
ing fluid flowing through the conducting means 
reaches the drill bit including means for sub 
jecting said fluid actuated control means to the 
pressure of the fluid in said conducting means, 
said subjecting means including a paSSage con 
necting with said conducting means at a point 
at the bit side of the control valve for said 
conducting means. 

2. In a drilling apparatus, the combination 
comprising a motor for rotating a drill bit, valve 
controlled means for conducting cleansing fluid 
to the drill bit, fluid actuated control means for 
starting said motor, and means for effecting 
starting of said motor after the cleansing fluid 
flowing through the conducting means reaches 
the drill bit including means for subjecting said 
fluid actuated control means to the pressure of 
the fluid in said conducting means, said subject 
ing means including a passage connecting with 
said conducting means at a point at the bit 
side of the control valve for said conducting 
I?68?S. 

3. In a drilling apparatus, the combination 

scope of the ap 
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pressure of such liquid reaches a predetermined 
value for automatically starting the bit rotating 
motor when the liquid supply reaches the drill 
bit and has completely filled the hollow interior 
of the drill rod and a predetermined pressure has 
built up in said conducting means. 

5. In a drilling apparatus, the combination 
comprising means for rotating a drill bit, means 
for conducting cleansing liquid to the drill bit, 
and means for controlling the operation of said 
bit rotating means including a fluid actuated 
control element, and means for automatically ef 
fecting initiation of operation of said bit ro 
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tating means after the liquid flowing through 
said conducting means reaches the drill bit, in 
cluding means subjecting said control element to 
the pressure of the liquid in said conducting 
means whenever any exists therein. 

6. In a drilling apparatus, the combination 
comprising a motor for rotating a drill bit, means 
for conducting cleansing liquid to the drill bit, 
and control means for automatically starting said 
motor after the liquid in said conducting means 
reaches the drill bit, said control means includ 
ing liquid actuated motor control means sub 
jected to the pressure of the liquid in said con 
ducting means whenever any exists therein, said 
motor control means including means for pre 
cluding actuation thereof to effect motor start 
ing until the pressure of the liquid in said con 
ducting means reaches a value in excess of that 
which is attained during free liquid discharge 
from said liquid conducting means. 

0. 

comprising a hollow drill rod carrying a drill 
bit, means for rotating the drill rod and bit, 
means for conducting cleansing liquid through 
the drill rod to the drill bit, fluid actuated con 
trol means for controlling the operation of said 
bit rotating means, and means for automatically 
effecting starting of said drill rod and bit rotating 
means after the cleansing liquid flowing through 
said conducting means reaches the drill bit and 
has filled all unoccupied space within the hollow 
interior of the drill rod and is under a prede 
termined pressure in said conducting means, in 
cluding continuously open means for Subjecting 
said control means to the pressure of the cleans 
ing liquid flowing through said conducting means, 
said fuid actuated control means including means 
for precluding operation thereof to start said 
drill rod and bit rotating means until said fluid 
actuated control means is subjected to such a 
predetermined pressure. 

4. In a drilling apparatus, the combination 
comprising a hollow drill rod carrying a drill bit, 
a motor for rotating the drill rod and bit, means 
for conducting cleansing liquid through the drill 
rod to the drill bit, and means 'subjected at all 
times when any, such pressure exists to the pres 
sure of the liquid in said conducting means and 
operative to effect motor starting only when the 
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7. In a drilling apparatus, the combination 
comprising a motor for rotating a drill bit, means 
for conducting cleansing liquid to the drill bit, 
and control means for automatically starting said 
motor after the liquid in said conducting means 
reaches the drill bit, said control means includ 
ing liquid actuated motor control means sub 
jected to the pressure in said liquid conducting 
means and having means preventing liquid ac 
tuation to effect motor starting until said control 
means is subjected to substantially line pressure, 
said control means operating to start said motor 
whenever the liquid in said conducting means 
reaches the drill bit and a substantially line pres 
sure is built up in said conducting means. 

8. In a drilling apparatus, the combination 
comprising a motor for-rotating a drill bit, a 
liquid supply, means for conducting liquid from 
said liquid supply to the drill bit, a control valve 
arranged ahead of said liquid supply and govern 
ing the admission of liquid to said liquid supply, 
control means for starting said motor and in 
cluding a liquid actuated motor starting device, 
and means for conducting liquid from said liquid 
supply to said starting device whereby the motor 
is automatically started when the pressure of 
the liquid in said last mentioned conducting 
means reaches a predetermined point. 
9. In a drilling apparatus, the combination 

comprising a motor for rotating a drill bit, a 
liquid supply chamber, passage means in con 
tinuous communication with said liquid supply 
chamber for supplying liquid from said chamber 
to the drill bit, fluid actuated control means for 
starting said motor, passage means connecting 
said control means and said chamber in contin 
uous communication for supplying liquid from 
said chamber to said control means, and means 
for delaying starting of said motor until the 
liquid supply reaches the drill bit including means 
for precluding operation of said control means 
to start said motor until the liquid pressure in   
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said chamber has built up substantially to line. 
pressure. . 

10. In a drilling apparatus, the combination 
comprising an electric motor for rotating a drill 
bit, a switch for stopping and starting said no 
tor, fluid actuated means for operating said 
switch, control-valve-equipped means for supply 
ing fluid to the drill bit, and means for subjecta 
ing said switch operating means to the pressure 
of the fluid in said supply means at a point be 
tween the bit and said control valve. 

11. In a drilling apparatus, the combination 
comprising an electric motor for rotating a drill 
bit, a switch for stopping and starting said mo 
tor, fluid - actuated means for operating said 
switch to start said motor, and means for sup 
plying fluid to the drill bit, means for subjecting 
said switch operating means to the pressure of 
the fluid in said supply means including means 
effecting a continuous communication between 
said switch operating means and said supply 
means, said switch having associated therewith 
means yieldingly opposing the action of said fluid 
actilated switch operating means and operative 
to prevent starting of said motor so longas un 
restricted flow of fluid takes place through said 
means for supplying fluid to the drill bit. 

12. In a drilling apparatus, the combination 
comprising a motor for rotating a drill bit to 
effect drilling of a hole, means for conducting 
cleansing liquid to the drill bit having a control 
valve arrangement at the inlet end thereof, and 
means including a motor control device sub jected to the pressure of the liquid in said con 
ducting means for automatically stopping said 
notor upon a substantial drop in pressure in said 
conducting means during withdrawal of the drill 
bit from the drill hole. 

13. In a drilling apparatus, the combination 
comprising means for rotating a drill bit, means 
for conducting cleansing fluid to the drill bit, a 
control valve past which cleansing fluid flows to 
enter said cleansing fluid conducting means, con 
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trol means for effecting and interrupting opera 
tion of said bit rotating means and including a 
fluid actuated control element, and means for 
subjecting said fluid actuated control element to 
the pressure of the fluid in said conducting means 
at a point in the latter nearer to the bit than . 
is said control valve whereby operation of said 
bit rotating means is effected when the pressure 
in said fluid conducting means reaches a prede 
termined point and for automatically interrupt 
ing rotation of said bit rotating means when the 
pressure in said fluid conducting means drops 
below said predetermined point. - 

14. In a drilling apparatus, the combination 
comprising a motor for rotating a drill bit, means 
for conducting cleansing, fluid to the drill bit, a 
control device for stopping and starting said 
motor, a control valve past which cleansing fluid 
flows to enter said cleansing fluid conducting 

20 means, fiudd actuated means for operating said 
control device, and means for subjecting said 
control device operating means to the pressure 
of the fluid in said conducting-means at a point 
nearer to the bit than said control valve z is 
whereby the motor is automatically started when 
the pressure in said conducting means reaches a 
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predetermined point and for automatically stop 
ping said motor when the pressure in said con 
ducting means drops below said predetermined 
point. . 

15. In a drilling apparatus, the combination 
comprising means for rotating a drill bit, means 
for conducting cleansing fluid to the drill bit 
having a control valve at the end thereof away 
from the bit, fluid actuated means for controlling 
said bit rotating means, and means for delaying 
operation of the bit rotating means until cleans 
ing fluid flowing through said conducting means 
reaches the drill bit, including means for sub 
jecting said fluid actuated means to fluid com 
prising passage means communicating with said 
conducting means between the ends of the latter. 

CHARLES F. OSGOOD, 


