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UNITED STATEs 

1507,294 
PATENT office. 

BRNEY E. ERCER, OF CLAREMONT, NEw HAMPSHIRE, AssIGNOR. To suit.IVAN 
MACEINERY COMPANY, A CORPORATION OF MAssACHUSETTs, 

ORING ACNRY. 

Application filed day 20, 1919. serial No. 898488. 
To all whom it may concern: 
Be it known that I, HENRY H. MERCER, a 

citizen of the United States, residing at 
Claremont, in the county of Sullivan and 

5 State of New Hampshire, have invented 
certain new and useful Improvements in 
Drilling Machinery, of which the following 
is a full, clear, and exact specification. 
This invention relates to drilling ma 

10 chinery, and more especially to a type to 
be used in mines or quarries for drilling large blasting holes. 
In rock quarries, such as limestone quar 

ries, it is common practice to drill large 
15 blasting holes, usually three inches or more 

in diameter, several feet apart around the 
edge of a pit, the depth of the holes vary 
ing usually from ten to forty feet. Powder 
charges are inserted in these holes and the 20 series of charges are set of simultaneously, 
usually by electrical means, to blow a large 
quantity of rock into the pit. The appara 
tus now commonly used for this purpose 
consists of two distinct parts, the drilling 

25 mechanism, comprising a churn drill and a 
tripod for supporting a sheave over which 
a rope or cable runs for operating the churn 
drill, and a steam driven drum for actuat 
ing the cable. These separate units are 

a0 usually mounted upon skids and are moved 
from place to place to drill different holes 
by forcing the units along timbers laid on 
the ground, it being necessary before drill 
ing each hole to level the churn drilling 

35 unit. with the aid of blocks and jacks. The 
churn drill is operated by alternately rais 
ing and lowering the drill in such a manner 
that the striking force of the falling parts 
drives the bit into the rock. As the hole 

40 deepens, the size of the drill pipe is in 
creased by lengthening it, with the result 
that the weight to be raised is very, large, 
and that a comparatively strong steam unit 
is necessary to operate the churn drill. 

45 One object of the present invention is to 
provide an improved drilling apparatus, 
Another object is to F: an improved 
drilling unit having all the necessary tools 
mounted in such a manner that the unit may 

50 easily be EE from place to place and may easily be set up and operated. Still 
other objects are to provide an improved 
controlling means, an improved tool rotat 

-ing means, and an improved means for hold 55 ing the parts in adjusted positions. These 

a part thereof being broken away to show 

and other objects and advantages of my im 
proved construction will, however, herein 
after more fully appear. 

In the accompanying drawings, I have 
shown for purposes of illustration one em 
bodiment which my invention may assume in practice. 

: In these ES Fig. 1 is a side elevation of my improved. 
apparatus in drilling position 65 

Fig. 2 is a side elevation of the same ready for transportation. 
Fig. 3 is a rear elevation of the apparatus 

as illustrated in Fig. 1. 
Fig. 4 is a front elevation thereof. 
Fig. 5 is a plan view of a safety clamp. 
Fig. 6 is a side elevatidn thereof. 
Fig. 7 is a side elevation of the gear box, 

75 

70 

the driving shaft. 
Fig. 8 is a longitudinal sectional view 

taken on the line 8-8, Fig. 7. 
Fig. 9 is a side elevation of a part of the 

operating tube. . . . . . . . . . 
Figs. 10 and 11 show modifications 

thereof. 
Fig. 12 is a plan view of the hand wheel. 
Fig. 13 is a sectional plan view on the line 

13-13, Fig. 8. y 
Fig. 14 shows a modified form of hand 85 

wheel controlling means. 
Fig. 15 is a sectional view on the line 

15-15, Fig. 14. s 
Fig.16 is a view similar to Fig. 7 showing 

a modification. - 
Referring to the drawings and to the ma 

chine shown therein, while the invention 
may be embodied in machines and devices 
other than the specific type herein shown, 
for illustrative purposes I have shown a 
drilling apparatus having an axle 1. which, 
during transportation, is carried by wheels 

80 

9. 

2, but which, when the machine is set up in drilling position, supports these wheels. 
As shown, a gearbox 3 is supported on the 

axle 1 by means of side supports or brackets 
4 which are bolted to the gear box by bolts 

00 

5, the brackets, carrying journals 6through 
which the axle 1 passes. Reenforcing webs 
4' are cast integral, with the bracket mem bers and the journals, as is clearly shown in 

OS 

Fig. 3. The front end of the gear box is 
mounted on and preferably bolted to an off 
set angle iron (note Fig. 4). The ends 
of the angle iron carry sleeve members 8 lio 



no 

5 

30 

35 

which may be securely fastened on support 
ing legs, as by a driving fit therewith or by 
means of pins 8 passing through the sleeves 
and legs. A motor 9 is also mounted on this 
angle iron adjacent the gear box, and is 
bolted to the angle iron and gearbox so 
that the three are held in fixed relation, When the apparatus is set up in drilling 
position, the whole is supported on three 
legs, two of which pass through the sleeves 
8 and are rigidly secured by means of bolts 
11 to the gear box. These two legs 10, 
which I prefer to term the stationary or 
fixed legs, because they do not have an in 
dependent movement relative to the drilling 
apparatus, carry on their lower ends rela 
tively large sleeves 12 which preferably have 
a driving fit on these legs. A boss 13 is 
cast integral with each sleeve near the 

20 top thereof, and two sleeves 14 are also cast 
integral with each of the large sleeves 12 
and at an angle thereto. . Bolts 15 having 
pointed ends, as shown, are threaded into 
the lower ends of legs, 10, squared heads 16 
being formed near the pointed ends to facili 
tate the turning of these bolts in the ends 
of the legs in order to adjust the length of 
the legs, there also being provided lock nuts 
17 to hold the bolts in adjusted position rela 
tive to members 12. 

In my improved construction, I have also 
provided three split sleeves or clamps 19, 
19' mounted on the axle, two of these clamps 
19 being mounted adjacent the wheels, while 
the third and larger clamp 19’ is mounted 
substantially centrally on the axle between 

AO 

the journals 6. Rods 20-threaded on both 
ends to receive suitable nuts are passed 
through the sleeves 14 and holes formed in 
ears on the clamps 19, 19'. These rods 20 
preferably pass centrally through spacing 
pipe members 21, which abut against the 
sleeves 14 and the ears on the clamps in such 

45 

ends of each rod 20, the clamps 19, 19 may 
50 

5 s 
en the manufacture of the parts and to ren 

60 

a manner as to hold the lower end of the 
legs and the sleeves in a fixed spaced rela 
tion. By turning either of the nuts on the 
be tightened on the axle, thereby causing 
the structure comprising the axle member, 
the clamps, the sleeves i2 and legs. 10 to form 
a rigid unit. I have made use of the very 
simple and inexpensive means comprising 
the rods and pipes just described, for hold. 
ing the sleeves and clamps in spaced rela 
tion in preference to a single rod having 
shoulders formed thereon, in order to cheap 
der the mechanism more easily adjustable in 
the field, for which the tools at hand in 
mines or quarries it is easier to cut off the 
pipes 21 or to insert washers on the ends 
thereof to change the spacing between the 
clamps and sleeves, than it is to change the 
distance between shoulders formed integral 
ly on the iron rods 20. 

1,507,294 
I have also provided in my improved con 

struction a supporting and bracing member, 
herein shown as an angle iron 22, which preferably passes substantially from wheel 
to wheel beneath the pipe members 21 and is 
held in spaced relation to these pipe mem 
bers by clevises or U-shaped bolts 23 and 
blocks 24, the latter being preferably con 
structed of iron and being formed to fit 
the angle iron and the pipes. 21. This angle 
iron helps to hold the pipes in a fixed spaced 
relation, and further acts as a support for 
a safety clamp, to be hereinafter more fully 
described. 
A third leg 25, which I preferably term 

the back leg, carries a bolt 26, similar to the 
bolts 15, having a squared head 27, and a 
lock nut 28 thereon to facilitate the ad 
justment of the length of the leg. A split 
sleeve or clamp 29 is mounted on this back leg to supporta tripod member in adjust 
able position relative to this leg, as will here 
inafter more clearly appear. The T-head 
30 of the back leg is mounted between the 
flanges of the supporting brackets 4 and is 
held thereto by a rod 31 which passes 
through the T-head, and supports and car 

70 

75 

80 

ries nuts 31' on the ends thereof by means of . which the flanges on the support 4 may 
be drawn toward each other against the 
ends of the T-head and be made to engage 
these ends frictionally to hold the back leg 
in adjusted position relative to the gear box 
and the two stationary legs. 
By my improved construction it is thus 

seen that I have mounted a gear box rigidly 
on two fixed legs whose length may be ad 
justed, and a third leg whose length may also 
be ed in such a manner that a gearbox may be leveled by adjusting the position of 
the back leg relative to the front or sta 
tionary legs, and by adjusting the length of 
the three legs. It is further seen that by in 
creasing the length of these three legs the 
arbox may be raised from the ground so 

that the apparatus rests on the three legs 
and not on the wheels with the result that 
the wheels do not support the drillingap paratus during the drilling operation. It is 
also evident that by this construction I 
E. be easily and quickly change 
drilling EE wherein it is supported 
by the t P 
it rests entirely on the axle and wheels 
and. may be easily moved from 
place. In my improved construction it 

ree legs, to a position in which 

95 

00 

105 

10 

- 15 

heve devised means whereby the g 
'On 

120. 
place to. . 

should be noted that I have offset the gear 
box relative to the axle so that should the 
back, legislip or should it be shortened, the weight of the gearbox will be thrown on the 

125 

two fixed legs and the wheels, the position 
of which is always the same relative to the 
box. For moving the apparatus short dis 
tances, i t is only necessary to shorten the 30 
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back leg and to turn the large supporting , a right hand iii. FE Fig. 
1), it being evident that the front or fixed legs will drag over the ground. 

o forward tripod legs 32 are preferably 
attached to the bosses 13 on the sleeves 12 by 
bolts 33 in such a manner that these tripod 

10 

5 

20 

members or rods may be swung on these bolts 
as pivots. A rear tripod leg 34 is attached 
to the clamp or split sleeve 29 on the back 
leg 25 by a bolt 35 which passes through 
the lower end of this rear tripod leg and 
ears on the clamp, in such a manner that 
when the nut on this bolt is tightened the 
clamp grips the rear leg, the clamp permit 
ting an adjustment of the one leg on the 
other. A yoke 36 (Figs. 3 and 4) is pref 
erably formed on the upper end of the rear 
tripod leg.34. By reference to the drawing 
it is clearly seen that the ends of this yoke 
and the ends of the front tripod legs 32 are 
fastened together in spaced relationship by 

25 

30 

35 

40 

a sleeve 3 and a bolt 38 passing through 
these members, and that the sleeve 37 may 
be held in fixed relation to the axle and pref. erably parallel thereto to support a sheave 
block 39 rotatably mounted on the sleeve 37. A cotter pin 38 is passed through a hole in 
the end of the bolt in such a manner that 
the cotter pin may be easily removed and the bolt withdrawn to permit a separation 
of the tripod E. . 
The sheave block 39 has relatively long 

flanges 39 formed thereon which perform 
a double function. During the raising and 
lowering of the drill pipe, the cable attached 
thereto and passed over the sheave 39 is liable 
to jump clear of the block, and the long 
flanges tend to prevent this. Also, as will 
hereinafter more fully appear, when the ap 
paratus is set up in position for transporta 
tion (Fig. 2) the sheave 39 rests on the 

50 

to lift the shorter tripod 

ground during the operation of moving 

stantially into the vertical plane of the axle, 

ound and these large flanges 39' increase 
the radius of the sheave so that it forms a 
wheel of considerable diameter on which the 
apparatus may rest during transportation, 
E. which supports the cable clear of E. 

the 
apparatus from place to place so that the 
cable is not worn by contact with a rough 
surface. If desired the leg 34 may be used 
as a tongue to guide the unit, or a whifle 
tree may be attached in place of this leg: so 
that the EPE may be drawn by a horse. 

It should also be noted that when the leg 
34 is disconnected, the legs 32 may be swung 
about their pivots 83 onto the axle, in which 
position the legs 32 may be used as a lever 

legs 10 free from 
the ground. The weight. o. r box and 
associated parts may thus be brought sub 
this relieving the operator of the greater 
part of this is: and permitting the easy transportation of the drilling unit, the legs 

B. 

82 serving also as a long guiding tongue 
for guiding the unit over the rough ground 
usually found around quarries. In either 
case, that is, whether the apparatus is trans 

rted on two wheels or on three wheels, the 70 ong tripod legs 32 are preferably rigidly 
fastened to the axle, as by putting a timber 
X between the legs 32 and the back leg 25 
and clamping these members in position, as 
by tightening one of the nuts 3i', to cause 75 
the flanges or webs 4 to frictionally engage, 
the ends of the T-head of the back leg. When transporting the unit from place to 
place and especially when it is necessary to 
take it uphill, the cable carried by the 80 
drum may be fastened to some fixed object, 
as a tree or post, and the drum may be op 
erated to provide the required tractive force. 
The drilling is performed by a drive rod 

40 which carries on its lower end a bit 41, S5 the latter being preferably actuated by a 
pneumatic tool carried in the drive rod and 
operated by compressed air fed to the hollow 
drive rod through an air intake pipe 42 and 
air hose 43. Inasmuch as-this pneumatic 90 
tool forms no part of the present invention, 
and inasmuch as a tool which may be used 
for this purpose has been clearly disclosed in 
Patent 1,250,103, patented December 11, 
1917, it is not thought necessary to illustrate 95 
the same in the present application. The air 
pipe 42 is substantially V-shaped and func 
tions not only as an air pipe but as a lifting . 
bail, a loop in a cable 44 being attached to 
this bail and passed over the sheave block 100 
39 for this purpose. This lifting bail has a 
swivel connection (not necessary to show 
herein) with the drive rod to ermit, a rota 
tion of the latter during the drilling opera 
tion. 05 

In my improved construction a winding 
drum 45 is preferably mounted on the gear 
box to carry the cable 44 which is used for 
raising and lowering the driving rod to per 
mit an inspection of the drill bit or the pneu-ill0 
natic tool, or to change the length of the 
driving rod or to ease the tool on the work 
when the drilling is hard and the pneumatic 
bit driving tool slows down. . 
As is clearly shown in Figs. 1 and 7, the 115 

motor, gear box and drum are mounted in 
fixed relation to each other in such a manner 
that a single driving shaft 46 may be passed 
through the gear box and be made to operate, 
as through worm gears 47 and 47, the wind- 120 
ing drum or the driving tube. The shaft 
carries a large driving wheel 49 which 
meshes with a driving pinion 50 on the 
motor. The driving shaft is rotatably 
mounted in roller bearings 51 and a ball 125 
thrust and radial bearing 52 which receives 
the thrust from both worms, which, it will be 
noted, drive in the same direction. ---- 
In so far as concerns the apparatus here 

in disclosed, any form of drum or drum op- 130 



4. 

erating mechanism may be used, and for con 
trolling the same, I have shown a controlling 
rod 53 passing through the gear box and 

5 
having sockets 54 formed on each end there 
of and preferably at an angle thereto to re 
ceive a handle or handles 55, in such a man 
ner that the drum nay be easily controlled 
from either or both sides of the machine. 

10 

30 

35 

In the drilling of holes for blasting pur 
poses, the drilling operation is started with 
a short driving rod, and as the hole is deep 
ened new driving rod sections are added, so that the large driving rod always projects 
above the surface of the ground. This is es 
sential to the proper operation of the drill 
ing apparatus, for usually a part of the com 
presse: air admitted through the hose and 
passed centrally down through the drive rod 
is used to force the cuttings from the bottom 
of the hole up between the drive rod and the 
wall of the hole to the surface. The diam 
eter of the drive rod is carefully chosen so 
that the space between the drive rod and the 
wall of the hole is within certain limits with 
in which the velocity of the air passing up 
ward about the drive rod will be maintained 
sufficient to force out the cuttings. If the 
top of the drive rod should be permitted to 
pass below the surface of the ground, the 
velocity of the air as it passes over the top 
of the drive rod would fall so rapidly that 
the cuttings would be dropped and would not 
be brought to the surface, and the drilling. 
operation would soon be stopped. Torigid. 
ly hold the drive rod when adding a 
new section thereto, or to hold the drive 
rod in an elevated position to inspect or, 
change the bit, or when transporting the ap 
paratus, or when for various other reasonsit 

40 is necessary to hold the drive rod immovable, 
56, whic 
the 

the clam 

there is Fifty rovided a safety clamp 
is here shown as mounted below 

ar box. 
ebody of this clamp is preferably 

, formed of a casting 57 having a projecting 
arm 58, a back flange or back head 59 carry 
ing a set screw 60, and a hollow projecting 
and supporting arm 61 adapted to receive a 
pin 62 secured to the clamp 19. The end of 
the arm 61 projects under and rests against 

19 in sueh a manner that the vise 

1,507,294 
lead. 59. This vise jaw is preferably held 
against vertical movement by the plate 67 
and a pin 71 detachably secured in suitable 
ears 72. The other wise jaw 68 is preferabl 
ivotally connected, as shown at 73, to a link 
4, the latter being in turn pivoted to the 
front head by a pivot 75. If desired a han 
dle 76 may be used to rotate the link about 
its pivot to retract the vise jaw 68, or force 
the latter toward the cooperating vise jaw to securely clamp the drive rod in adjusted 
position. The relative positions of the two. 

5 

vise jaws may be adjusted by the set screw 
60. If desired, the visc jaws may be pro 
vided with similar teeth, but I preferably 
provide the jaw 68 with horizontal teeth and 
the jaw 69 with vertical teeth. From the 
foregoing it is clear that the link 65, may be 
freed from the casting 67 and the vise slid 
along the angle iron 22 about the pivot 62, 
or the vise may be easily set up as shown in 
Figs, 5 and 6 and the vise jaws operated to 
securely clamp the drive tube between them 
by manipulation of the lever and set screw. 
Should the link be depressed when it is not 
in position to clamp the tube, the jaw will 
be supported by a flange 77 carried by the 
arm, 58. i 
In the drilling of large holes, the drill 

bits, such as shown at 41 are quite large 

80 

85 

and heavy, necessitating the use of a power- . 
ful tool to reciprocate the bit. In the present 
form of my invention, the bit is recipro 
cated by a pneumatic tool, such as shown in 
the Gilman patent referred to above, the 
tool being mounted in the drive rod adjacent 
the bit. This type of tool is termed, in the 
field, a “groundhog" tool because it digs 
its hole and crawls in as it digs. If desired, 
a tool reciprocating means such as is com 
monly used 
rotate the bit during the drilling operation, 
but since these rotating mechanisms add to 
the weight of the parts which are adjustably 
supported in the hole being drilled, and usu 
ally cut down the power of the tool because 
the diameter of the piston must be cut down 
to provide space for the rotating mechanism, 
I preferably provide means for rotating the 
groundhog drill and the bit carried thereby, 
by rotating the driving tube which carries 

56 may be pivoted bin the pin 62 and slid the groundhog drill. In the preferred form of my invention, I along the angle iron 22 into any desired 
E. relative to the drive rod. A head 
ock'63 is pivotally connected to the arm 58 

by one of the pivots 64, and carries on a sec ond pivot 64 a connecting link or hook 65. 
adapted to be caught, as shown at 66 onto a 

60. suitable shoulder formed on Ef 57 adjacent the back flange or back head 59 
The member 58 and backhead 59 are prefer 

i ably formed with a bottom plate 67 to sup 

05 

port a vise jaw 69, stops 70 also being formed 
on the opposite sides of this plate to nor 
mally retain the jaw 69 adjacent the back 

have provided a rotating means adapted to 
encircle the driving rod and to have a de 
tachable ESES therewith, the 
statin e8S 47. 
mounted on a ball thrust and radial bear 

... ing 79, the latter being supported by the 

in rock drills, may be used to 

100 

\: 
110 

20 

ing driven by the worm 
his mechanism has a rotator 78. 

125 
bottomplate of the gear box, as is clearly shown in Fig. 8. The operative connection 
between the rotator and the shaft consists 
of a worm.47 and a worm gear 80, the latter w 
being preferably removably mounted on the 30 
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rotator, as by means of a threaded connec tion, as is shown. Mounted concentrically 
in the rotator, and preferably carried there 
by, is an operating tube 81 provided near 

5 its lower end with a horizontal slot 82 (Fig. 
9), passing partially around the operating 
tube and being adapted to receive one end 
of a set screw 83 threaded into the rotator 
nearest the lower end thereof. This slot and 

10 set screw hold the operating tube against 
longitudinal displacement relative to the 
rotator during the drilling operation. A 
coiled spring 84 encircles the operating tube, 
one end of this spring being attached to 
the tube and the other to the rotator, as is 
clearly shown in Fig. 8. This operating 
tube is attached to a hand wheel 85 by any 
suitable means, such as rivets 86, in order 
that its position relative to the rotator ma 
be adjusted by the hand wheel. 

Since the rotator is positively driven by 
the shaft 46 in such a manner that the ro 
tator is constantly turned while the motor is 
in operation, the hand wheel and operating 
tube must also be constantly rotated because 
of the connection between the operating tube 
and the rotator through the slot and set 
screw and spring connections, therebetween. 
If desired, a clutch drive may be used to 
drive the rotator from the shaft, as shown 
in Fig. 16. In this case, however, for reasons 

25 

30 

which will hereinafter more fully appear, 
I preferably use a clutch driving connection 

35 between the rotator and the drive rod. For 

of jaws 87 passing through slots 88 in the 
operating tube, the inner surfaces of the 
jaws being preferably serrated to insure a 
positive connection between the jaws and 
the driving rod. The jaws are forced into 
positive connection with the driving rod 
through a plurality of toggle mechanisms 

40 

each of which is shown herein as having a 
toggle link. 89, one end of which rests in a 
socket in a jaw 87 and the other in an ad 
justing plug 90 preferably threaded into a 
boss formed on the rotator. Studs 91 pro 
ject in opposite directions from ears or 
flanges 92 formed on the jaw, and carry 
coiled springs 93 the ends 94 of which rest 
on the operating tube and tend to force the 
end of the toggle link and the jaw con 
nected therewith away from the driving rod. 
As is clearly shown in Fig. 13, if the operat 
ing tube be rotated a trifle in a counter 
clockwise direction relative to the rotator 
78, the jaws will be forced into gripping 
relation with the driving rod through the 
action of the toggle links. 

- The spring 84, due to its connections with 
the operating tube and the rotator, and due 
to its tendency to unwind in a counter-clock 

45 

50 

5 5 

60 

I wise direction, normally retains the clutch 
- mechanism, that is, the jaws 87 and the 
toggle links connecting them to the rotor, in 

this purpose I preferably provide a series 

bodiment a coiled spring 84 encircling the 

operative position to drive the tube 40 
through rotation of the rotor as hereinbefore 
described. The operating tube 81, because 
of its connection with the hand wheel 85, 
may be rotated by the latter in a clockwise 
direction to loosen the toggle mechanism and 
permit the springs 93 to raise the jaws 87 
out of contact with the drilling tube. The hand wheel may be rotated sufficiently to per 
mit a pawl 96 carried by the hand wheel to 
drop into a depression 97 in the upper end of 
the bearing 98 of the rotator, a pawl spring 
99 holding this pawl in locking position in 
the depression to keep the parts in inopera 
tive position and prevent the coiled spring.80 
84 from returning the tube to its former 

70 

75 

relative position with respect to the rotator 
when the hand wheel is released. During 
operation, the rotator and the hand wheel 
are rotating but very slowly so that the 
operator can easily grasp the hand wheel 
and advance it and the operating tube ahead 
of the rotator. When it is desired to again 
set the rotating mechanism into operation, 
the operator grasps the wheel, advances it 
a trifle-ahead of the rotator, and releases. 

85 

90 

the F. by an outward pressure on an up 
wardly projecting thumb piece 100 formed 
integrally with the pawl. 

If desired, the sleeve 81 may be provided 
with a spiral groove 101 (Fig. 10) in prefer 

95 

ence to the horizontal groove 82, so that 
when the operating tube is given a slight 
rotation in advance of the rotator by means 
of the hand wheel 85, the set screw 83 will 
cause the operating tube to move vertically. 
a sufficient distance to release the clutch jaws 
87 from the driving tube 40, or, if desired, 
this movement may be just sufficient to cause 
the jaws to lightly grip, the tube and rotate 

100 

05 

it slowly due to the partial slipping of the 
jaws over the surface of the tube. 

If desired, the opening in the operating 
tube in which the end of the set screw 83 
works may be still further modified and 
formed L-shaped, as shown at 102 in Fig. 

110 
11, so that the operator may raise the op 
erating tube by pushing upward on the con 
trolling wheel 85 and then, by rotating the 
tube into the short leg 103 of the slot, hold 
the tube in an elevated position and the jaws. 
out of contact with the driven element. 
While I have shown in my preferred em 

operating tube within the rotator, various 
means may be used for normally holding the 
clutch mechanism in operative position, 
such as a coiled spring 104 (see Figs. 14 and 
15) mounted within the hub of the control ling wheel 85, one end of this spring being ' 
fastened to the hub, as shown at 105, and , 
the other end to the rotator, as shown at 106. 
In the operation of my improved drilling 

mechanism, after the drilling unit has been 
set up on the shorter tripod and the Qable 44 so 
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20 

25 

30 

has been attached to the drilling tube 40, 
the compressed air or other operating fluid may be admitted to the ground hog drill 
and the hole may be drilled by the bit 41 
through the reciprocatory movement given 
to this bit by the tool carried in the drilling 
tube, without rotating the tool or the bit, this tool functioning in the same manner as 
does the ordinary churn drill but cutting 
more rapidly and without the necessity of 
reciprocating the drilling tube to procure the 
cutting action of the bit. During the cut 
ting operation, if the tool tends to bind or 
to slow down, the position of the cutting bit 
relative to the bottom of the hole may be 
varied by putting a tension on the cable and 
raising the bit a trifle from the bottom of 
the hole. In drilling operations, it is pref 
erable, however, to rotate the bit so that the 
hole is maintained round and so that the cut 
ting edges of the bit do not work in grooves 
in the bottom of the hole. The necessary 
rotation of the bit may be obtained by re 
leasing the pawl 96 and permitting the 
clutch mechanism to connect the rotator to 
the drilling tube so that the latter together 
with the bit driven thereby is rotated. Dur 
ing this rotation, the jaws will grip the tube 
40, but the jar of the tube due to the action 
of the percussive tool in the end of the drive 
tube will be sufficient to feed the tube past 
the jaws and permit the tube to advance as 
the hole is advanced. The clutching mecha 
nism may be released in a variety of ways 
according to the action of the pneumatic tool 
and the quality of rock being cut. If de 
sired, the drum may be operated to raise 
the drilling tube, which thereby carries up 

40 
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ward the jaws 87, the slots 88 being large 
enough to permit the jaws to move upward 
with respect to the operating tube until 
the springs 93 raise the jaws from the tube. 
Or, if desired, the operator may elevate the 
handle 85 and with it the operating tube 
and the jaws, until the latter will be released 
from the tube by the springs.93. If the operating tube 81 is provided with a slot, as 
shown at 101 in Fig. 10, the jaws may be 
released from the driving tube 40 by partial 
S. rotating the outer tube with respect to 
the rotator as above described. Or the 
clutching mechanism may be thrown out 
of operation by rotating the handle 85 a. 
sufficient distance in advance of the rotator 
to permit the pawl 96 to fall into the depres: 
sion 97 formed in the rotator bearing, and 
thereby render the connection between the 
rotating device and the pneumatic tool in 
operative. . 

It will thus be seen that I have provided 
an improved drilling mechanism which is 
mounted for transportation, or for operation 
as a single unit, that the controlling mecha 
nism for the different parts of the unit 
may easily be manipulated from nearly any 
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point about the apparatus, and that the 
drilling apparatus may be operated in an effi 
cient manner to reciprocate a bit, or to re 
ciprocate and rotate a bit to drill a hole. 
It will further be noted that by the improved 
Eig mechanism and clutch controlling 

means, the rotating mechanism and its con 
nection with the 
trolled in a variety of ways to give any de 
sired drilling action according to the drill 

rilling tool may be con 

ing operation required for the particular 
work to be done. It will further be noted 
that the drill rotating means is very com 
East built, and forms a single unit which 
may be supported by a tripod 5. drilling 
operation or mounted on a wheel support 
during transportation. An important fea 
ture of my improved device is the use of a 
ground hog drill which is compactly placed 
in the drilling tube to follow the tool into the 
hole so that this drilling tool does not take up 
any appreciable space and increase the size 
and weight of the parts carried by the tripod 
during a drilling operation, and the plac 
E. of the rotating means where it does not 
affect the size of the reciprocating tool. 
Still another feature is the improved means 
whereby the drilling unit may be trans 
ported from place to place on two wheels or 
on three wheels, and whereby, by adjust 
ing different E. of the apparatus, a very 
strong and efficient tongue is provided for 

SO 
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guiding the apparatus during transporta- . . 
tion. 
While I have in this application spe 

cifically described several 
which my invention may assume in fi 
tice, it is to be understood that these forms 
are used for illustrative purposes only and 
that the invention may be modified and em 
bodied in various other forms without de 
parting from its spirit or the scope of the 
appended claims, 
What I claim as new and desire to secure 

by Letters Patent is: 1. The combination with a tool, of a sup 
port therefor comprising a plurality of super 

embodiments. 
00 

imposed tripods, the feet of each secured to 
the other to form a unitary structure, 

2. The combination with a tool, of a sup 
port therefor comprising a plurality of 
tripods, the feet of each secured to the other 
to form a unitary structure and so disposed 
that a vertical line let fall from the top 
of one of said tripods would pass within a 
circle drawn through the feet of the other. 

20 

3. The combination with a tool, of a sup 
port therefor comprising a plurality of 
tripods, the feet of each Suedto the other. 
to form a unitary structure and so disposed 
that vertical lines drawn through the tops 
of either of said tripods would pass through 
a circle drawn through the extremities of 
the legs of the other... 

4. The combination with a tool, of a sup 

25 

30 
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port therefor comprising a tripod and means 
carried at the apex of said tripod for ro 
tating said tool and for supporting it dur 
ing rotation, said tool being free to rotate 
on its support when said rotating means is 
inactive. . 

5. A drilling apparatus comprising a tri 
pod, a second tripod having legs mounted 
on the legs of the first tripod, tool actuat 

10 ingmeans carried by said first named tripod, 
and a tool supporting means carried by the 
second tripod. . w 

6. A drilling apparatus comprising a plu 
rality of tripods forming a unitary struc 

15 ture, a tool mounted on one of said tripods 
and movable relative thereto, means whereby 

5 
s 

said tool may be advanced toward the work, 
and means operatively connected to the other 
of said tripods for holding said tool in a 20 fixed position. 

7. A drilling apparatus comprising a plu 
rality of tripods forming a unitary struc 
ture, a tool mounted on one of said tripods 
and movable relative thereto, means opera 

25 tively connected to another of said tripods 
whereby said tool may be advanced toward 
the work, and means carried by one of said 
tripods for holding said tool in a fixed po 
sition irrespective of its position relative to 

30 said tripod. 
8. A drilling apparatus comprising a plu 

rality of tripods forming a unitary struc 
ture, a tool mounted on one of said tripods 
and movable relative thereto, means opera 35 tively connected to another of said tripods 
whereby said tool may be advanced toward 
the work, and a vise for holding 
in a fixed position and operable to grip the 
same at all times at the will of the operator. 40 - 9. In a drilling apparatus, a tool, a 
wheeled support, supporting means carried 
thereby for supporting said tool during 
drilling operation and including a wheel 
spaced from the ground during drilling, 

45 said mechanism being adjustable so that said 
tool may be supported by said wheeled sup 
port and said wheel during transportation. 

10. In a drilling apparatus, a tool, a two 
wheeled support, supporting means carried 

50 thereby for supporting a tool during a drill-- 
ing operation and including a third wheel 
spaced from the ground during drilling, said 
mechanism being-adjustable so that said tool 
may be supported by said wheeled support 

i55 and said wheel during transportation. 
11. In a drilling apparatus, a tool, a 

wheeled support, supporting means carried 
thereby for supporting a tool during a drill. 
ing operation and including a sheave adapt 

60 edito receive a cable, and means permitting 
adjustment of said sheave whereby said ES 
supporting means may be supported by said 
wheeled support and said sheave for trans portation. 

12. In a drilling apparatus, a tool sup-. 

for securing a portion of said sheave support 
ing means against movement relative to said axle whereby said last named means may 

said tool 

7 

porting means comprising an axle, wheels 
thereon, means for supporting the apparatus 
during operation thereof, said means having 
a pivoted leg which may be swung out of en 
gagement with a quarry floor to permit a 70 
tilting of the apparatus, a standard carried 
by said axle, and means for rigidly securing 
said standard to said axle whereby said 
standard may be used as a tongue to guide 
the apparatus during transportation. 

13, In, a drilling apparatus, a tool sup 
porting means comprising an axle, wheels 
thereon, a tripod for supporting the appara 
tus during operation thereof, said tripod 
having a pivoted leg which may be swung 80. 
out of engagement with a quarry floor to permit a tilting of the apparatus, a pivoted 
standard carried by said axle, and means for 
rigidly securing said standard to said axle 
whereby said standard may be used as a 
tongue to guide the apparatus during trans portation. 

14. In a drilling apparatus, a tool sup 
porting means comprising an axle, wheels 
thereon for supporting the apparatus during 
transportation, means for supporting the ap 
paratus during operation thereof, a sheave, 
means for supporting said sheave, relative 
to said tool supporting means and means 

90 

serve as a handle for guiding the apparatus during transportation. 
15. In a drilling apparatus, a tool sup- 100 

porting means comprising an axle, wheels 
thereon for supporting the apparatus during 
transportation, means for supporting the ap 
paratus during operation thereof, a second 
supporting means, a sheave thereon, and 
means for securing said last named means 
against movement relative to said axle 
whereby said apparatus may be supported 
by said wheels and said sheave during trans portation. 

16. In a drillingapparatus, a wheeled sup 
port, a plurality of tripods thereon, and 
means for interlocking the legs of said tri 
pods whereby certain of the legs of one tri 
pod may serve as a guiding handle during transportation. 

17. In a drilling apparatus including a 
rotatably movable support and a stationary 
support adapted to cooperate therewith and 
used during drilling operation, a ground hog 
tool, means on the stationary support for 
rotating the same, and means having opera 
tive connection with said stationary support 
for changing the position of the tool rela 
tiye to the work. . t 125 
18. In a drilling 

105 

10 

5 

20 

apparatus including a 
i stationary and rotatably movable support 
adapted to cooperate therewith, a ground 
hog tool mounted on said stationary support, 
and means detachably secured thereto for " 
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holding said tool in a fixed position during 
any stationary or rotated position thereof. 19. In a drilling apparatus, a ground hog 
tool, means for continuously rotating the 
same, including a guide and engaging mem 
bers radially id le therein and controlled 
by relative movement between said means 
and tool, means for changing the position of 
the tool relative to the work during the drill 
ing operation, and means for holding said 
tool in a fixed position at any position 
thereof. 

20. In a drilling apparatus, a ground hog 
tool, means for continuously rotating the 
same, including a guide and engaging mem 
bers Alid, therein and controlled 
by relative movement between said means 
and tool, means for changing the position 
of the tool relative to the work, and means 
for holding said togl in a fixed position at 
any position thereof. 

21. In a drilling apparatus, a groundhog 
drill comprising a drill bit and means for 
actuating the same, including a guide and 
engaging members radially slidable therein 
and controlled by relative movement between 
said means and tool, means for rotating said 
drill, and means including a drum and a 
cable actuated thereby for varying the posi- ga. 
tion of said drill relative to the work. . . 22. In a drilling apparatus, a plurality of 
tripods a groundhog drill comprising a drill 
bit and means for actuating the same carried 

35 by the apex of one of said tripods, means for rotating said drill, means including a 
drum mounted on said tripod and a cable having operative connection with the other 
tripod and actuated thereby for varying the 
position of said drill relative to the work, 
and a single actuator for said rotating means 
and drum. 

23. In a drilling apparatus, a tripod, a 
SEE hog drill, means for rotating said drill forming the apex of said tripod, means 
including a drum and a cable actuated there 
by for varying the position of said drill rela 
tive to the work, and a vise for securing said drill in a predetermined position for trans 
portation. 

24. In a drilling apparatus includi superimposed tripods, a groundhog drill, 
comprising a drill bit and means for actuate 
ing the same, means for rotating said drill 
carried at the apex of one of said tripods, 
and means including a drum, a cable actu 
ated thereby, and a sheave mounted on the 
other of said tripods above said drill for rarying the position of said drill relative to 
th ". dri 25. In a drilling apparatus, a plurality of 
tripods, a ground hog drill E. . 
drill bit and means for actuating the same, 
means for rotating said drill carried at the 
apex of one tripod, and means including a 
drum, a cable actuated thereby and op 

1,500 

eratively connected to the other tripod, a 
support, and a sheave mounted above said 
drill on said support for E. the posi 
tie,of E. to the work. d 26. In a drilling apparatus, a tripod, a 
ound hog drill REE thereby, means 

ocated at the apex of said tripod for rotat 
ing said drill, and means including a drum 
and a cable actuated thereby for varying 
the position of said drill relative to the 75 
work. 

27. In a drilling apparatus, a tripod, a 
g hog drill, means for rotating said 
rill, and means including a drum, a cable 

actuated thereby, a second tripod carried by 
said first named tripod, and a sheave mount 
ed above said drillon the last named tripod 
for varying the position of said drill relative 
to the E. 

28. In a g apparatus, a ground hog 
drill having a drilling tube, and means in 
cluding a E. having engaging members 
radially slidable therein and engageable 
El said tube to continuously rotate the 
1. -- 

29. In a drilling apparatus, a ground hog 
drill having a E. and means con 
stantly rotating in one direction and en 

able in only said direction of rotation 
with said tube to rotate the drill. 

30. In a drilling apparatus, a ground hog 
drill having a drilling tube, means engage: 
able with said tube to rotate the drill, and 
means coaxially rotatable with and relative to . 
said tube for controlling only rotative en 
gagement of said rotating means with said 
tube. 31. In a drilling apparatus, a ground hog 
drill having a tube, means engageable 
with said tube to rotate the drill, and means normally rotating with said rotating means 
and coaxially rotatable with and relative to 
said tube for controlling only rotative en 
gagement of said rotating means with said 
tube. 110 

32. In a drillingapparatus, a ground hog 
drill having a drilling tube, means ES able with said tube to continuously rotate the 
drill, said last named means comprising. 
clutch adapted to grip the outside of said tube operable by f movement between 

80 

90 

95 

said clutch and rotating means, and resilient 
means adapted to keep said clutch out of . 
egg; with said tube. 83. In a drillingapparatus, a undhog." 
drill having a drilling tube, an e83 e 

gageable with said tube to continuously ro 
tate the drill, said last named meanscom SE a clutch adapted to grip in only one 
irection of rotation, the outside of said tube to rotate the latter while permitting said 

tube to be advanced against the work. 34. In a ground hog drilling apparatus, a 
drill tube, a rotator mounted coaxially there with, clutch engaging members between said 
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tube and rotator, and means movable with 
said engaging members to actuate the same 
and coaxially rotatable with and relative to 
said tube. 

35. In a ground hog drilling apparatus, a. 
drill tube, a rotator mounted coaxially there 
with, clutch mechanism between said tube 
and rotator, and a single actuating means ro 
tatable coaxially with said clutch mechanism 
for controlling only rotative movement. 

36. In a groundhog drilling apparatus, a 
drill tube, a rotator mounted coaxially there 
with, clutch mechanism between said tube 
and rotator, and longitudinally movable 
means operable during rotation carried by 
said rotator for controlling said clutch 
mechanism. 

37. In a ground hog drilling apparatus, a 
drill tube, a rotator mounted coaxially there 
with, clutch mechanism between said tube 
and rotator, and longitudinally movable 
means carried by said rotator and movable 
therewith for controlling said clutch mech 
anism at the will of the operator. 

38. In a ground hog drilling apparatus, a 
drill tube, an operating tube mounted coaxi 
ally therewith, a rotator mounted coaxially 
with said drill tube, and means for varying 
the relative angular positions of said operat 
ing tube and rotator to control said rotator. 39. In a drilling apparatus, a ground hog 
drill having a drilling tube, means engage 
able with said tube to rotate the drill, and 
means longitudinally operable during rota 
tion of the tube for controlling only rotative 
engagement of said rotating means with 
said tube at the will of the operator. 40. In a drilling apparatus, a ground hog 
drill having a drill tube, means engageable. 
with said tube to rotate the drill, and means 
rotatable coaxially with said tube. and nor 
mally rotating with said rotating means for 
controlling only rotative engagement of said 
rotating means with said tube, said last men 
tioned means being operable to effect such 
control during rotation thereof. 41. In a drilling apparatus, a groundhog 
drill, a drill tube, a rotator mounted coaxial 
ly therewith, clutch mechanism for effecting 
only rotation between said tube and rotator, 
and longitudinally movable means for con 
trolling said clutch mechanism operable dur: 
ing rotation of said rotator and at the will 
of the operator. 42. In a ground hog drilling apparatus, a 
drill tube, a rotator mounted coaxially there 
with, clutch mechanism for varying only 
rotative engagement between said tube and 
rotator, and means carried by and operable 
during rotation of said rotator for control 
ling said clutch mechanism. 

65 

43. In a drilling apparatus, a drill stem, 
engaging means therefor, and , resilient 
means for operatively connecting and dis; 
connecting said engaging means with Said 

9) 

stem, said resilient means being necessarily 
completely yielding during both of said 
operations. . . 

44. In a ground hog drilling apparatus, a 
drill tube, and rotating means therefor con 
prising an operating tube mounted coaxially 
therewith, a rotator mounted coaxially there 
with and means for varying the relative 
longitudinal positions of said operating tube 
and rotator to control said rotator, 45. In a ground hog drilling apparatus, a 
drill tube, and rotating means therefor con 
prising an operating tube mounted coaxially 
with said drill tube, a rotator, also mount 
ed coaxially with said drill tube, and 
means for varying the relative angular and 
longitudinal positions of said operating tube 
and rotator to control said rotator. 

46. In a ground hog drilling apparatus, 
a drill tube, an operating tube mounted 
coaxially therewith, and a rotator mounted 
coaxially with said drill tube and havi 
clutch mechanism adapted to rotate Sai 
drill tube and controlled by the relative 
positions of said operating tube and rotator. 47. In a ground hog drilling apparatus, 
a drill tube, an operating tube mounted co 
axially therewith and a rotator mounted co 
axially with said drill tube and provided 
with clutch mechanism adapted to rotate said 
drill tube and controlled by the relative an 
gular positions of said operating tube and 
rotator. . 
48. In a ground hog drilling apparatus, a 

drill tube, an operating tube mounted co axially the wiCE 
coaxially with said drill tube and provided 
with clutch mechanism adapted to rotate 
said drill tube and controlled by the rela tive longitudinal positions of said operating 
tube and rotator. 49. In a ground hog drilling apparatus, a 
drill tube, an operating tube mounted co 
axially therewith and a rotator mounted co - axially with said drill tube and provided 
with clutch mechanism adapted to rotate 
said drill tube and controlled by the relative 

and a rotator mounted 
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angular and longitudinal positions, of Said 
operating tube and rotator. 50. In a ground hog drilling apparatus, a 
drill tube, an operating tube mounted co 

15 

axially therewith, a rotator mounted coax 
ially with said drill tube and provided with 
clutch mechanism adapted to rotate said drill. 
tube. and controlled by the relative positions. 
of said operating tube and rotator, and means 
for controlling the positions of said operat 
ing tube and rotator. - 51. In a ground hog drilling apparatus, a 
axially therewith, a rotator mounted coax 
ially with said drill tube, clutch mechanism carried by said rotator and adapted to rotate 
said drill tube and controlled by the relative 
angular positions of said operating tube and 

Y 

drill tube, an operating tube mounted co 
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rotator, and means for controlling the po 
sitions of said operating tube and rotator. . . 

52. In a ground hog drilling apparatus, a 
drill tube, an operating tube mounted coax 

O 

s 

continuously rotating rotator, a 

therewith, a rotator mounted coaxially iall 
said drill tube, clutch mechanism car wit 

ried by said rotator and adapted to rotate. 
said drill tube and controlled by the relative 
Fi positions of said operating tube lo 

and rotator, and means for controlling the 
positions of said operating tube and rotator. 53. In a groundhog drilling apparatus, a 
drill tube, an operating tube mounted co 
axially therewith, a rotator mounted coax 
ially with said drill tube, clutch mechanism 
carried directly by said rotator and p's 

bw to rotate said drill tube and controlle 
the relative angul 
tions of said operating tube and rotator, and 
means for controlling the positions of said 
operating tube and rotator. 

54. In a groundhog drilling apparatus, a 
rill tube, 

clutch mechanism therebetween adapted to 
disengage said member and which is con 
trolled by relative movement of said tube 
and rotator, and resilient means for retain 
ing the engaging portions of said clutch in 
operative. - 

55. In a ground hog drilling apparatus, a 
unidirectionally moving rotator, a drill tube, 
clutch mechanism therebetween adapted to diseng 
trolled by relative movement of said tube 
and rotator, and means including resilient 
members for retaining said clutch inopera 
tive. . 

56. In a ground hog drilling apparatus, a 
unidirectionally moving rotator, a drill tube, 
clutch mechanism therebetween including 
a guide and engaging members radially 
slidable therein controlled by relative move. . 
ment of said tube and rotator, and means 
including 8. hoisting apparatus for control 
ling the relative position of said tube and rotator. 

50 

57. In a groundhog. drilling apparatus 
including a plurality of E. tri 
pods forming a unitary structure, a rotator 
carried by one of said tripods, a drill tube, 

... clutch mechanism therebetween controlled 
by relative movement of said tube and ro 
tator, means including a hoisting apparatus 
operatively connected to the other tripod for 

55 

and means for holding said tube in a pre 
58. In a 

between including a w 
members radially slidable therein and con 

moving said tube relative to said rotator, 
determined position relative.to said rotator. 
rotator, a drill tube, clutch mechanism there 

D ide and engaging 

trolled by relative movement of said tube 
and rotator, means including a hoistingap --paratus for controlling the relative positions 
of said tube and rotator, and means for ac 

ar and longitudinal posi-. 

age said member and which is con 

ground hog drilling apparatus, a . 
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tuating said rotator and said last named 
means simultaneously. 

59. In a ground hog drilling apparatus, 
a rotator, a drill tube, clutch mechanism 
therebetween including engaging members 70. 
having resilient means to hold the same out 
of contact with said drill tube controlled by 
relative movement of said tube and rotator, 
means for moving said rotator relative to said tube, means including a hoisting. ap paratus f or controlling the relative posi 

5 

tions of said tube and rotator, and a single 
means for actuating said rotator and said 
last named means. w 

60. In a drilling apparatus, a ground hog 
drill, means for rotating said drill, means 
for connecting said drill and rotating 
means, means for controlling said connect 

80 

ing means, including resilient means to hold 
said connecting means out of contact with 
said tube, said resilient means being neces 
sarily yielding whenever said disconnection 
is made, and means simultaneously operable 
with said rotating means for varying the 
relative position of said drill to the work. 

61. In a drilling apparatus, a groundhog 
drill, means for rotating said drill, radially 
slidable means for connecting said drill and 
rotating means, means for controlling said connecting means, means for varying the 
relative position of said drill to the work, 
and means for actuating said rotating 
means and said varying means simultane 
ously or independently. \ . . . . . . 

62. In a drilling apparatus, a drill ro 
tating mechanism, a tube operated thereby, 
clutc. mechanism for connecting said ro 
tating mechanism and tube, means for con 
trolling the position of said tube relative 
to the work, and means arranged at 3. 
posite sides of said apparatus for control 
ling said last named means. 

95 
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63. In a drilling apparatus, a drill ro 
tating mechanism, a tube operated thereby, 
clutch mechanism for connecting said ro 
tating mechanism and tube, means for con 
trolling the position of said tube relative 
to the work, and means Egil at op posite sides of said apparatus 
ling said clutch mechanism. 64. In a ground hog drilling apparatus, 

or control 

0. 
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a drill tube, and rotating means therefor 
eomprising an operating tube mounted co 
axially therewith engaging means cooperat 
ing with said drill and operating tube, and 
means for controlling the longitudinal posi 
tion of said operating tube to control said 
engaging means. . . . 

65. In a ground hog drilling apparatus, 
a rotator, a drill tube, clutch mechanism 
therebetween including radially slidable en 
gaging members controlled by relative 
movement of said tube, and rotator, means including a hoisting apparatus for ag 
said tube relative to said rotator, 
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means for holding said tube in a predeter: 
mined position relative to said rotator, 
said last named means comprising a re 
leasable vise adapted to engage said tube, 
and to be moved pivotally out of engaging 
position. 

66. In a drilling apparatus, an actuator, 
an operating tube adjustable relative there 
to and controlling the operation thereof, 
and means for limiting the relative move 
ment of said actuator and tube. 

67. In a drilling apparatus, an actuator, 
an operating tube adjustable relative there 
to and controlling the operation thereof, 
and means for normally retaining said tube 
in a predetermined position, relative to said 
actuator. 

68. In a drilling apparatus, a rotator, an 
operating tube adjustable relative thereto, 

20 

35 

member rotating coaxially with said 

and pivotally connecte 

and resilient means for normally retaining 
said tube in a predetermined position rela 
tive to said rotator. 

69. In a ground hog drilling apparatus, 
a drill tube, an operating tube mounted co 
axially therewith, a rotator mounted co 
axially with said drill tube and provided 
with clutch mechanism adapted to rotate 
said drill tube and controlled by the rela 
tive positions of said operating tube and 
rotator, and means for adjusting said clutch 
mechanism, 

70, in a drilling mechanism, a drill tube, and means for rotating the same including 
8, Eilember rotating coaxially with the drill 
tube, jaws adapted to engage said drill tube 

8. to said rotating 
ymember, and means moyable relative to said 
jaws way. said jaws may be caused to 
engage and disengage from said tube at the 
will of the operator. 

71. In a drilling mechanism, a drill tube, 
means for rotating the same including a 
tube, jaws adapted to engage. said drill tube 
and pivotally connected to said rotating 
member, means automatically tending to 
cause said jaws to engage said drill tube, 
and means movable relative to said jaws 
whereby said jaws may becaused to engage 
or disengage from said tube at the will of 
the operator. - 

72. In a drilling mechanism, a drill tube, 
means for rotating the same including a 
member rotating coaxially with said drill 
tube, jaws adapted to engage said drill tube 
and pivotally connected to said rotating 
member, rotatable means automatically 
tending to cause said jaws to engage said 
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rill 

drill tube, and means whereby said jaws may 
be caused during operation to engage or dis 
engage from said tube at the will of the op 
erator. C 

73. In a drilling mechanism, a drill tube, 
means for rotating the same including a 
member rotating coaxially with said Eii 
tube, jaws adapted to engage said drill tube 
and pivotally connected to said rotating 
member, means automatically operative to 
cause said jaws to engage said drill tube, 
and means movable relative to the jaws and the rotating member whereby said jaws may 
be caused during operation to engage or dis 
engage from said tube at the will of the 
operator. , 

74. In a rotary drilling mechanism, a 
member having a vertical work receiving 
opening, a plurality of lateral openings 
therein, work gripping members mounted in 
said openings and projectable therethrough 
to grip the work, stems engaging said work 
gripping members for moving the same, a 
member engaging said stems to move the 
latter, and means for changing the relative 
position of said first and last mentioned 
members to cause said work gripping mem 
bers to grip or release the work. 

75. In a rotary drilling mechanism, a 
member having a vertical work receiving 
opening, a plurality of lateral openings 
therein, work gripping members mounted in 
said openings and projectable therethrough 
to grip the work, stems engaging said work 
gripping members for moving the same, a 
member coaxial with said first mentioned 
member and engaging said stems to move 
the latter, and means for changing the rela 
tive position of said first and last mentioned 
members to cause said work gripping mem 
bers to grip or release the work. 

76. In a rotary drilling mechanism, a 
member having a vertical work receiving 
opening, a plurality of lateral openings 
therein, work gripping members mounted in 
said openings and projectable, therethrough 
to grip the work, stems engaging said work 
gripping members for moving the same a 
power operated rotating member coaxial 
with said first mentioned member and en 
gaging said stems to move the latter, and 
means for changing the relative position of 
said first and last mentioned members to 
cause said work gripping members to grip 
or release the work. 1 
In testimony whereof I affix my signature. 

HENRY H. MERCER, 
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Certificate of Correction. 
It is hereby certified that in Letters Patent No. 1507,294, granted September 2, 

1924, upon the application of Henry H. Mercer, of Claremont, New Hampshire, 
for an improvement in “Drilling Machinery,” errors appear in the printed speci 
fication requiring correction as follows: Page 2, line 59, for the word “which 
read with same page, line 104, for the article “a,' second occurrence, read the 
page 6, line 114, claim 1 for the word “ the read each page 7, line 16, claim 6, 
after the word “means' insert the words operatively connected to the other of 
said tripods, same page and claim, lines 18 and 19, strike out the words' oper 
atively connected to the other of said tripods'; same page, line 93, claim 14 
strike out the comma after “sheave' and insert the same to follow the word. 
“means' first occurrence, in line 94; page 8, lines 5, 15, and 24, claims 19, 20, and 
21, after the word “same ' strike out the comma; same page, line 32, claim 22, 
after the word “tripods insert comma, and in line 51, claim 24, strike out 
the comma after the word “drill; same page, line 125 claim 33, strike out the 
comma, after the word rotation"; page9, line 73, claim 44, after the word “with,” line '93, claim 47, and line 109, claim 49, after the word “therewith,” 
insert a comma; page 10, line 47, claim 57, after the word" apparatus,” and line 

... 84, claim 60, after the word “means' first occurrence, strike out the comma; and 
that the said Letters Patent should be read with these corrections therein that the 
same may conform to the record of the case in the Patent Office. 

Signed and sealed this 4th day of November, A. D. 1924. 
. . . . KARL FENNING, 
Aoting Commissioner of Patents, (aAll . 


