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This invention relates to drilling apparatus and more 
particularly to means for drilling holes downwardly into 
the earth. 
One object of my invention is to provide drilling ap 

paratus which shall embody a transmission unit mounted 
for vertical movement in guideways and means to raise 
or lower the transmission unit in the guideways together 
with means connecting the unit in driving relation with 
a drill rod whereby the transmission unit moves down 
ward as drilling proceeds. 
Another object of my invention is to provide apparatus ' 

of the character designated including improved means for 
connecting and disconnecting drill rod sections to a mov 
able transmission unit, together with a magazine mounted 
for pivotal movement at one side of the apparatus for 
holding a plurality of drill rod sections and disposed to 
move a section of the drill rod beneath the transmission 
unit. 

further object of my invention is to provide ap 
paratus for drilling holes downwardly into the earth 
which shall embody a hollow drill rod together with 
means for forcing air under pressure downwardly through 
the drill rod to clear the hole being bored of cuttings 
and to cool the drill bit. 
A further object of my invention is to provide portable 

drilling apparatus having improved means associated - 
therewith for leveling the same whereby the drill rod 
moves vertically into the earth. 
A further object of my invention is to provide drilling 

apparatus of the character designated which shall have 
means associated therewith for discharging the cuttings 
from the hole being bored whereby the cuttings will not 
interfere with the operation of the apparatus. 
A still further object of my invention is to provide ap 

paratus for drilling holes downwardly into the earth 
which shall be durable, simple of construction, economi 
cal of manufacture and which may be readily moved 
from place to place and set up for the drilling operation 
in a minimum of time. 
Apparatus embodying features of my invention is 

shown in the accompanying drawings forming a part of 
this application, in which: 

Fig. l is a front elevational view, partly broken away 
and in section; 

Fig. 2 is a side elevational view, partly broken away 
and in section; 

Fig. 3 is an enlarged detail sectional view taken gen 
erally along the line III-III of Fig. 1; 

Fig. 4 is a plan View partly broken away and in sec 
tion, showing the means for discharging the cuttings from 
the hole being bored; 

Fig. 5 is a sectional view taken generally along the 
line V——V of Fig. 4; 

Fig. 6 is a side elevational view, partly broken away 
and in section, showing the drill rod section which carries 
the cutting tool; ' 
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Fig. 7 is a plan view showing the means for moving ‘ 
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the lower guides into and out of engagement with the 
drill rod, the drill rod being shown in section; and 

Fig. 8 is a fragmental view showing the jack member 
for the front of the supporting vehicle. 

Referring now to the drawings for a better understand 
ing of my invention I show a supporting frame embody 
ing lower and upper horizontal plates 10 and 11, respec 
tively, connected by laterally spaced vertical frame mem 
bers 12 and 13. The vertical frame members are pro 
vided with guideways 14 and 16 which extend the length 
thereof, as shown in Fig. 1. The horizontal plate 10 is 
secured rigidly to the rear end of a transporting vehicle, 
such as a caterpillar tractor 17 and is supported during 
the drilling operation by hydraulic jack members 13 and 
19. Each of the jacks 18 and 19 comprises a ?uid pres 
sure operated cylinder 21 having a piston rod 22 project 
ing from the lower end thereof. Connected to the lower 
ends of the piston rods 22 are ground engaging shoe 
members 23. 

Projecting forwardly of the front end of the tractor 17 
are a pair of laterally spaced brackets 24, only one of 
which is shown. Pivotally connected between the 
brackets 24, by means of pins 26, is a ?uid pressure 
operated cylinder 27 of a jack member 25. Projecting 
downwardly from the cylinder 27 is a piston rod 28 hav 
ing a ground engaging shoe member 29 connected to the 
lower end thereof. To limit tilting movement of the cyl 
inder 27 about its pivot point, a U-shaped bracket 31 is 
secured rigidly to the upper surface of the brackets 24. 
The legs of the U-shaped bracket indicated at 32 and 33 
are thus positioned on opposite sides of the cylinder 27 
while the base 34 thereof is positioned'above the cylinder 
27. Secured to and connecting the base 34 of the 
U-shaped bracket and the upper end of the cylinder 27 
is a'tension spring 36 which holds the cylinder in a sub 
stantially vertical position while the shoe member 29 is 
raised, such as when the apparatus is being moved from 
place to place. The forward portion of the. tractor 17 
adjacent the jack 25 is connected to the upper plate 11 by 
means of a brace member 37 thereby adding strength to 
the supporting frame. 
Mounted for vertical movement between the guide 

ways 14 and 16 is a transmission unit 38 including a hous 
ing 39. Secured to the ends of the housing 39 are roller ’ 
support members 41 which carry rollers 42 that engage 
opposite sides of the guideways 14 and 16, as shown in 
Fig. 2. Secured to the housing 39 adjacent one end there 
of is one ?ight of a sprocket chain 43 which passes over 
upper and lower sprocket wheels 44 and 46 respectively. 
The sprocket wheel 44 is keyed to a transverse shaft 47 
which is mounted for rotation in suitable bearings 48 and 
49 on the upper plate 11. The sprocket wheel 46 is 
mounted for rotation in a U-shaped bracket 51 by means 
of a short shaft member 52. The bracket 51 is secured 
to the lower horizontal plate 11, as shown in Fig. 1. 
Connected to the housing 39 adjacent the end thereof 
opposite the sprocket chain 43 is one ?ight of a sprocket 
chain 53 which passes over an upper sprocket wheel 54 ‘ 
keyed to the shaft 47. The lower end of the sprocket 
chain 53 passes over a sprocket wheel 56 mounted for’ 
rotation in a U-shaped bracket 57 by means of a short - 
shaft 58. The U-shaped bracket 57 is also secured to the 
horizontal plate 10. _ ' 

Mounted on the shaft 47 adjacent the ends thereof are - 
pinions 59 and 61 which mesh with vertical rack mem 
bers 62 and 63, respectively. Pivotally'connected to the 
lower ends of the rack members '62 ‘and 63 are horizontal 
plates which are secured to the upper ends of piston rods ‘ 
64 and 66 of ?uid pressure operated cylinders 67 and 68. i 

- The pivotal connections between the rack members 62 ' 
and 63 and the piston rods 64 and 66 permit‘limited move- , 
ment of the upper ends Qf‘the rock members relative to I 
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the pinions 59 and 61 whereby the rack members may 
be urged into constant engagement with the pinions. To 
limit pivotal movement of the rack members relative to 
the piston rods 64 and 66, l mount brackets 65 adjacent 
the lower ends thereof for supporting :double ?ange. 
rollers 65a which ‘are positioned to engage opposite edges 
of the outermost portions of the frame members 12 and 
13, as shown in Fig. 1, whereby the rack members and 
piston rods ‘64 and 66 are held against movement out 
wardly of the frame members. To urge the rack members 
62 and 63 into engagement with the pinions 59 and 61 as 
the racks are raised and lowered by the cylinders 67 and 
68, ‘rollers 69 and 71 are mounted for rotation in brackets 
72 and 73 respectively, on the plate 11 at the side of the 
racks opposite the pinions. As the racks 62 and 63 are 

raised or lowered by the cylinders the pinions 59 and are rotated thereby causing raising or lowering of the 

sprocket chains 43 and 53 through the shaft 4-’? the 
sprocket wheels 44 and 54. The transmission unit 38 is 
thus raised or lowered by causing the sprocket chains 43 
and 53 to move in the required direction. 

Connected to the power unit of the tractor 17 is a 
horizontal shaft member 74 having a bevel gear 76 
mounted at the outer end thereof. Meshing with the bevel 
gear 76 is a bevel gear 77 which is secured to the lower 
end of a vertical shaft 78 having a polygonal upper por 
tion 79 which extends through suitable openings in the 
housing 39 of the transmission unit, as shown in Fig. 3. 
A suitable shear pin 80 is provided in the shaft 73 which 
shears when the drill strikes a crevice or other obstruction. 
Mounted within the housing 39 of the transmission unit 

'38 and adapted to slide vertically along the polygonal 
portion 79 of the shaft 78 is a sprocket wheel 31 having 
annular ?anges $2 and 83 which slidably engage the inner 
surface of the housing 39, as shown. The upper end of 
the shaft 78 rotates in a suitable bearing 84 mounted in 
the upper plate 11. . 

Passing through the housing 39 of the transmission 
unit 38 and mounted for rotation relative thereto is a 
hollow driving head 36. Secured to the driving head 86 
within the housing 39 is a sprocket wheel 87. A sprocket 
chain 88 connects the sprockets 81 and 87 and transmits 
power from the shaft 78 to the driving head 86. 
Mounted at the lower end of the driving head 86 is a 

female coupling 89 which is adapted to receive a male 
coupling 91 at the upper end of a hollow drill rod section 
indicated at 92. The lower end of the drill rod section is 
provided with a female coupling 93 for receiving the male 
coupling of a lower section 92 of the drill rod. 
-As shown in Fig. 6, the first drill rod section which 

enters the ground, indicated at 92a, is provided with a 
drill collar 94 having spiral ?ukes 94a thereon which 
causes the cuttings from the hole being bored to move in 
a spiral path about the outer surface of the drill rod and 
limits lateral shifting of the drill bit, thereby preventing 
excessive wear at the sides of the bit. The drill rod section 
92a is provided with a female coupling at its lower end 

1 for receiving a threaded male coupling of a drill bit 95. 
Connected to the upper end of the hollow ‘driving head 
86 by means of an air swivel joint 109 is a hose 96 which 
communicates with a suitable compressor, not'shown, for 

. pins 114 and 116, respectively. 

.47 
.are secured to the bars 104 and 106, respectively. Pivot 
ally connected to the upper ends of the pins 109 and 111 
are lever arms 112 and 113 which are fulcrumed to the 
upper surface of the housing members 101 and 182 by 

Secured .to the inner ends of the bars 104 and 106 are 
iarcu-ate guide members 117 and 118 which partially sur 

‘ ‘round the drill rod sections, as shown in Fig. 7. Rollers 

15 

30 

119 are mounted for rotation on the inner surface of the 
arcuate members 117 and 118 in position toengage the 
drill rod sections as the same is rotated by the driving 
head 86. The 'arcuate guide members 117 and 118 are 
moved into and outgof engagement With the drill rod 
section by the lever arms 112 and. 113 and openings 121 
are provided in the bars 104 and 106 for receiving suit 
able pins whereby the rollers 19 of the arcuate members 
are held in engagement with the drill rod section during 
the initial drilling operation. Also, openings 122 are pro 
vided in the bars 104 and 106 for receiving suitable pins 
which engage the outer ends of thehousing members 191 
and 1112 to limit inward movement of bars 104 and 106, 
whereby the arcuate members 117 and 113 are held out of 
engagement with the drill rod sections, while sections are 
being added or removed and after the hole has been bored 
a distance to preventrlateral shifting of the drill rod ' 
section. 

Additional drill rod sections 92 are carried in a magak 
zine 123 mounted for pivotal movement at one side of the 
supporting frame. The magazine 123 is mounted for 
rotation in suitable bearings 124 and 126 at the outer 
ends of arm members 127 and 128, respectively. 'The 
inner ends of the arm members 127 and 128 are mounted 
for pivotal movement about 'a vertical shaft 12%. The 
shaft 129 is secured at its upper end to the outer end of 
a bracket member 131 which is attached at its inner end 
to the under surface of the horizontal plate 11, as shown ' 
'in Fig. l. The lower end of the‘shaft 129 is secured to 

' the horizontal plate 18. The arm members 127 and 128 

40 

50 

supplying air under pressure to therhollow driving head. ‘ 
The plate 10 is recessed at the rear end thereof as at 97 

for receiving the drill rod sections 92 or 92-11, as the 
case may be, as shown in Figs. 5 and 7. Secured 
rigidly to the plate 10 on opposite sides of the recess 97 
are upstanding support members 98 and 95'. ~Mounted at 
the upper ends of the suport members 98 and 99 by’ any 
suitable means, are housing members 1017 and 102, re 
spectively. Laterally extending openings,’ 103 are pro 
vided in the housing members 101 and 102 for receiving 

. bars 104 and 106, which are substantially square as 
viewed incross section. Elongated openings 107 and 
108 are provided in the upper Wall of the housing mem 
bers~101 and 102 for receiving pins 109 and 111 which 

65 

70 
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are also connected by suitable brace members 132. 
'The magazine 123 is provided with an annularrow of 

cup-shaped members 133 adjacent the lower end thereof 
for receiving the lower ends of the drill rod sections 92. 
The upper ends of the drill rod sections 92 are held in 
the magazine by means of U-shaped members 134 having 
latcn members 136 mounted for pivotal movement ad 
jacent the outer end of one of the legs of each U-shaped 
member 134. A suitable notch 137 is provided in the other 
leg of each U-shaped member for receiving the free end 
of ‘the latch member 136, as shown in Fig. 1. Due to the 
fact that the magazine rotates in bearings 124 and 126 
at the outer ends of arm members 127. and 123 which in ' 
turn are mounted for rotating movement about the ver 
tical shaft 129, each drill rod section may be positioned 
directly beneath the driving head 86 by merely rotating 
the arm members about the shaft 129 and then rotating 
the magazine in the bearings 124 and 126. . 
Surrounding the ‘drill rod section 92 beneath the hori 

zontal plate 10 is a discharge housing member 133'hav 
ing [a bottom wall 139, side Walls 141 and a top or cover 
142 formed of a resilient material. The side walls 141 
are provided with an outwardly extending ?ange 143 for 
supporting the outer edge of the ?exible cover 14:2. A 
metallic strip 144 surrounds the cover 142 and is secured 
to the ?ange 143 by any suitable means such as rivets or 
bolts 146, thereby’ securing the ?exible cover to the 
?ange 14-3. Openings 147 and 148are provided in the 
bottom and cover, respectively, of the housing for 
receiving the drill rod sections 92 or 92a, as the case may’ 
be. As shown in the drawings the openings 147 and148 
are'substantially larger than the external’ diameter of the 
drill rod sections. - - a ' ' 

Fitting within the opening 148 in the cover 142 and se» 
cured thereto by means of a ring member 149 and rivets 
151 is an annular member 152‘having an upwardly ?ar 
ing ?ange 153. Fitting within the upwardly ?aring ?ange 
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153 is' a packing member in the form of a resilient ring 
154 having downwardly tapered side walls which engage 
the upwardly ?aring ?ange 153, as shown in Figs. 1 and 
5. The ring member 154 is split at one side thereof as at 
165 whereby it may be slipped around a drill rod section. 
The ring member 154 is provided with an opening 156 
therein which is provided with an enlarged diameter por 
tion 157 adjacent the lower end thereof. Fitting within 
the enlarged diameter portion 157 and secured to the ring 
member 154 is an annular sealing member 158 having a 
downwardly and inwardly extending ?ange 159 which en 
gages the outer surface of the drill rod 92 to form an air 
tight seal therewith. The housing 138 is provided with 
an outlet conduit 161 for discharging the cuttings from 
the hole being bored. 

Fitting over the ring member 154 is a clamp ring 162 
which is in the form of a pair of semi-circular members 
163 and 164 pivotally connected at one side thereof by 
means of a bolt 166. Projecting outwardly from the mem 
bers 163 and 164 are handle members 167 and 168, re 
spectively. The clamp ring 162 is locked in place by 
means of bracket members 169 and 171 mounted at op 
posite sides of the annular member 152, as shown in 
Figs. 1 and 4. The brackets 169 and 171 are provided 
with oppositely disposed horizontal slots therein for re 
ceiving the handle members 167 and 168 when the clamp 
ring 162 is rotated in a counterclockwise direction, as 
viewed in plan. 
To support the drill rod sections 92 while the uppermost 

one is being removed, I secure transverse pipe sections 172 
to the walls of the drill rod section 92 adjacent the upper 
ends thereof. The pipe sections 172 connect opposite 
sides of the drill rod sections, there being suitable open 
ings in the drill rod sections for receiving the pipe sections 
172 as shown in Figs. 1 and 6. The pipe section 172 is 
joined to the walls of the drill rod section 92 by any suit 
able means, such as by welding, whereby there is no 
escape of air as the air passes downwardly through the 
drill rod section. Mounted on the undersurface of the 
horizontal plate 10 by any suitable means, such as by weld 
ing, is a rearwardly extending bracket 174 having a cylin 
drical sleeve member 176 secured to the outer end thereof. 
The sleeve member 176 is in position to receive a suit 
able bar member which passes through the adjacent pipe 
section 172 to support the drill rod sections remaining 
in the ‘hole ‘being bored while the uppermost section is 
being removed. By providing the transverse pipe sec 
tions 172, there is a relatively long bearing area for the 
bar member which passes therethrough, thus preventing 
excessive wear to the walls of the drill rod sections. 
A transverse pipe section 173 similar in all respects to 

the pipe section 172 is provided adjacent the lower end 
of the drill rod sections for receiving a suitable bar, where 
by the uppermost drill rod section may be held against 
rotation while the female section 89 of the driving head 
86 is unscrewed from or screwed onto the male coupling 
91. Preferably, the pipe sections 172 and 173 are posi 
tioned at substantially right angles to each other, as shown. 
Thefemale sections are screwed onto and unscrewed from 
the male sections by rotating the driving head 86 in reverse 
directions. 
The vertical frame members 14 and 16 are provided 

with joints 177 and 178 whereby the upper portions there 
of may be moved downwardly onto the tractor 17 when 
the apparatus is being transported a great distance on an 
other vehicle, such as a truck or the like. A suitable hinge 
179 connects the upper and lower portions of the vertical 
frame members 14 and 16, as shown in Fig. 2. In view 
of the fact that the jacks 67 and 68 are carried by the 
upper portion of the frame members 14 and 16 and are 
not connected to the lower portions thereof, they move 
with the upper portions as the upper portions move to 
ward lowered and raised positions. The vertical shaft 129 
carrying the magazine 123 is disconnected from the re 
mainder of the apparatus when the upper portions of the 
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6 
frame members are lowered onto the tractor. 17. 7 
vertical frame members are held in uprightlposition while 
the apparatus is in operation by means of the brace mem 
ber 37 and by horizontal bracket members 181 and 182 
welded to the upper and lower portions of the vertical 
members, respectively. The bracket members 181 and 
182 are attached to each other by means of bolts 183, as 
shown in Fig. 1. To raise and lower the upper portions 
of the frame members 12 and 13, a ?uid pressure operated 
cylinder 184 is pivotally mounted on the plate 10. Pro~ 
jecting outwardly of the upper end of the cylinder 184 
is a piston rod 186 which is pivotally connected to the 
frame members. . 

From the foregoing description, the operation of my 
improved drilling apparatus will be readily understood. 
The apparatus is transported to the area where the holes 
are to be bored, such as a strip mining area, and the ver 
tical frame members 14 and 16am moved to the upright 
position by means of the cylinder 184. The brace mem 
ber 37 is mounted between the upper plate 11 and the 
tractor 1'7 and the bolts 183 are installed thereby locking 
the upper portions of the vertical frame members to the 
lower portions thereof. The apparatus is then moved by 
the tractor 17 to the position where a hole is to be drilled 
into the earth. The shoe members 23 and 29 are lowered 
into engagement with the ground and the apparatus is then 
leveled by raising or lowering the jacks 18, 19 and 25 as 
required. 
With the apparatus thus leveled, the arms 127 and 128 

carrying the magazine 123 are swung around and the 
magazine is rotated so as to position the drill rod section 
92:: beneath the driving head 86. The driving head 86 
is then rotated in a direction to screw. the female cou 
pling 89 onto the male coupling at the upper end of the 
drill rod section 920. The arcuate guidemembers 117 
and 118 are moved into engagement with the outer wall 1 
of the drive rod section, as shown in Fig. 7. A shallow 
hole is then drilled into the ground by rotating the driving 
head 86 through the medium of the sprocket chain 88, 
the shaft 78 and the driving shaft 74 which is connected 
to the tractor 17. After the shallow hole is drilled into 
the earth, the guide members are moved out of engage 
ment with the drill rod section 92a and the section is 
raised by actuating the pressure operated cylinders 67 and 
68 in a direction to raise the racks 62 and 63, thereby 
raising the ?ights of the sprocket chains 43 and 53 which 
are attached to the transmission unit 38. With the drill 
rod section 92a thus raised, the ring member 152 in the 
discharge housing 133 is positioned beneath the recess 97 
in the lower plate 10 and the drill rod section 92:: is passed 
downwardly through the ring member 152 and the open 
ing 147. The resilient split ring'member 154 is then 
placed around the drill rod section, as shown in Fig. 5 
with the inwardly extending ?ange 159 in sliding contact 
with the outer surface of the drill rod. The clamp ring 
162 is then placed around the drill rod section and ro 
tated in a counterclockwise direction whereby it engages 
the brackets 169 and 171 and locks the resilient packing 
member 154 within the annular member 152. By pro 
viding a resilient cover 142 for the discharge housing 138, 
the drill rod section remains in a vertical position while 
the housing Iaccommodates itself to the contour of the 
earth surrounding the hole being bored. 
With the discharge housing 138 thus mounted beneath 

the plate 18, the cylinders 67 and 63 are actuated to 
cause rotation of the sprocket chains 43 and 53 in a 
direction to lower the transmission unit 38 together with 
the drill rod section 92a. The driving head 86 and the 
drill rod section are then rotated by the sprocket chain 
88, the shaft 78 and the drive shaft 74. When the upper 
pipe section 172 in the drill rod section 92a moves to a 
position opposite the sleeve member 176, a suitable bar 
is placed through the sleeve member and the pipe sec 
tion, thereby holding the drill rod section against rota 
tion and supporting the same. With the drill rod section 
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locked in place by the rod, the driving head 86 is rotated 
in a reverse direction to unscrew the female coupling 
89 from the male coupling of the drill rod section 92a. 
The transmission unit 38 is raised and the magazine is 
swung around to position a drill rod section 92 beneath 
the driving head 86. The driving head 86 is then rotated 
in a direction to screw the female coupling 89 thereof 
down onto the male coupling 91 of therdrill rod section 
92. The female coupling at the lower end of the drill 
rod section 92 is then screwed onto the male coupling 
at the upper end of the drill rod section 92:; by rotating 
the driving head 86. The cylinders 67 and 68 are next 
actuated so as to raise the transmission unit 38 a slight 
distance whereby the rod member may be removed from 
therpipe section 172 and the sleeve member 176. Con 
tinued rotary motion is imparted to the drill rod section 
92 until the pipe section 172 moves to a point opposite 
the sleeve member 176, whereupon another drill rod 
section is added as described above. 
As the drill rod sections are rotated the drill bit 95 

cuts into the earth. Compressed air is introduced 
through the hose connection 96 and ?ows downwardly 
through the driving head 86 and the hollow drill rod 
sections 92 and 92a thence out through the male coupling 
of the drill bit 95 where it picks up'the cuttings from 
the hole being bored and conveys them upwardly about 
the outer surface of the drill rod section to the discharge 
housing 138 where the cuttings are discharged through 
the conduit 161. The downwardly and inwardly ex~ 
tending ?ange 159 on the sealing member 155 prevents 

' air and the cuttings from being blown out around the 
drill rod sections. 
'To remove the drill rod sections from the drilled hole, 

the transmission unit 38 together with the drill rod sec 
'tions are raised by actuating the cylinders 67 and 68. 
The bar is inserted through the sleevemember 176 and 
the pipe section 172 of the second drill rod section 92 
whereby it is held against rotation and supported. The 
female joint at the lower end of the uppermost drill rod 
section 92 is then unscrewed from the male coupling at 
the upper end of the second drill rod section by reversing 
the direction of rotation of the driving head 36. The 
magazine 123 is then swung around into position to re 
ceive the drill rod section which is attached to the driving 
head 86. A suitable bar is then placed through the 
pipe section 173 at the lower end of the drill rod section 
92 thereby holding the same against rotation while the 
driving head 86 is rotated in a direction to unscrew the 
female coupling 89 from the male coupling 91. The 
magazine is then swung outwardly to the position shown 
in Fig. 1. With the uppermost drill rod section 92 re 
moved, the transmission unit 33 is lowered by the cylin 
ders 67 and 68 to place the female coupling 89 of the 
driving head into engagement with the male coupling 
of the next drill rod section. The driving read 86. is 
then driven in a direction to screw the female coupling 
89 thereof onto the male coupling of the next drill rod 
section. The transmission unit 38 together with the 
driving head 36 and the drill rod sections are then raised 
by actuating the cylinders 67 and 68 and the second 
drill rod section is removed in the same manner as the 
?rst. This procedure is continued until all of the drill 
rod sections are removed from the opening and placed 
in 'the magazine. 

After all of the drill rod sections have been removed 
from the hole, the annular sealing member 154 of the 
discharge housing 138 is removed by rotating the clamp 
ring 162 in a clockwise direction. The drill bit 95 is 
then passed upwardly through the annular member 152. 
The discharge housing 133 is then removed from be 
neath the plate 1% and is transferred to anew location 
Where a hole is to be bored. The shoes of the hydraulic 
jacks 18, 19 and 25 are next lifted by actuating the cylin~ 
ders 21 and 27. ' The apparatus is then transferred by 
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8 
the tractor 17 to the new location where the procedure 
described above is repeated. 
From the foregoing it will be seen that I have devised’ 

an improved apparatus for drilling holes downwardly 
into the earth. By providing portable drilling apparatus. 
together with improved means for connecting and dis 
connecting drill rod sections, my apparatus is particu 
larly adapted for drilling holes for explosives in strip 
mining areas. Also, by providing hollow drill sections 
together with means for forcing compressed air down 
wa'rdly through the same and the drill bit, the cuttings 
are removed immediately from the hole and the drill 
head is cooled continuously. Furthermore, by providing 
a vertically movable transmission unit together with 
1 -eans to drive the same from a polygonal shaft during 
the vertical movement, my apparatus is simple of con 
struction, economical of manufacture and requires a 
minimum of personnel to operate the same. 

In actual practice I have found that my improved ap 
paratus is satisfactory in every respect and that the 
same may be moved from place to place and set up for 
operation in a very short period of time. Also, I have 
found that the actual drilling time required, after the 
apparatus is set up, is reduced materially over apparatus 
heretofore known to me. 

While I have shown my inventionin but one form, it 
will beobvious to those skilled in the art that it is not 
so limited, but is susceptible of various changes and 
modi?cations without departing from the spirit thereof, 
and I desire, therefore, that only such limitations shall 
be placed thereupon as are speci?cally set’ forth in the ap 
pended claims. 
What I claim is: V a 

1. Drilling apparatus for drilling holes ,downwardl 
into the earth comprising a vertical frame, vertical guide 
ways in the frame, a polygonal rotary driving shaft 
mounted to rotate in the frame and carried thereby, 
means for rotating said driving shaft, a transmission unit 
mounted for vertical movement in the guideways, means 
connecting the transmission unit in driving relation with 
the polygonal shaft,'a hollow drill rod adapted to convey 
air from an air pressure source downwardly to clear the . 
hole being bored of cuttings, a hollow drill bit connected 
to' the lower end of the drill rod, meansdetachably con 
necting the drill rod to and driving the same from the 
transmission unit, a discharge housing for said cuttings 
surrounding the drill rod adjacent the lower end of the 
vertical frame, and power means connected to the trans 
mission unit to raise the transmission unit in the guide 
ways and to lower the transmission unit as drilling pro 
ceeds. 

2. Drilling apparatus as set forth in claim 1 inwhich 
the drill rod is sectional and in which a magazine for 
holding sections of the drill rod is pivotally mounted 
alongside the frame in position for a section of’ the 
drill rod and a portion of the magazine to be swung . 
between the guideways beneath the transmission unit to 
be connected thereto. . 

3. Drilling apparatus as set forth in claim 1 in which 
the guide means for the drill comprises a pair of horizon 
tally extending arcuate members having rollers mounted 
for rotation along the inner surfaces thereof and positioned 
to receive the drill rod therebetween and means for mov 
ing said arcuate members whereby the rollers move into 
and out of engagement with said drill rod. 

4. Drilling apparatus for drilling holes downwardly into 
the earth comprising a vertical frame, vertical guideways 
in thefrarne, a transmission unit mounted for vertical 
movement in said guideways, power means for raising 
and lowering said transmission unit, a vertical rotary driv-. 
ing shaft polygonal as viewed in transverse cross section 
carried by said vertical frame and operatively connected 
to said transmission unit for driving the same, a hollow . 
driving head driven by the transmission unit, a hollow 
drill rod adapted to convey air from an air pressure 
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source downwardly to clear the hole being bored of cut~ 
tings, a hollow drill bit connected to the lower end of the 
drill rod, means connecting an air pressure source to said 
hollow driving head and means for connecting the driving 
head to the upper end of the drill rod, 

5. Drilling apparatus as de?ned in claim 4 in which the 
power means for raising and lowering the transmission 
unit comprises vertically extending endless sprocket chains 
mounted for rotation in the same direction adjacent each 
side of the transmission unit, means connecting one ?ight 
of each of said chains to said transmission unit, a drive 
shaft mounted for rotation adjacent the upper end of the 
vertical frame, sprocket wheels on said shaft for driving 
the sprocket chains in the same direction, at least one 
pinion mounted on said shaft, a rack mounted on the ver 
tical frame in position to engage and rotate said pinion, 
and ?uid pressure operated means for moving said rack 
relative to said pinion. 

6. Drilling apparatus for drilling holes downwardly into 
the earth comprising a vertical frame, vertical guideways 
in the frame, a transmission unit mounted for vertical 
movement in said guideways, power means for raising and 
lowering said transmission unit, a rotary driving shaft 
connected to said transmission unit for driving the same, 
means for rotating said driving shaft a sectional drill rod 
comprising a plurality of individual hollow sections, a hol 
low drill bit connected to the lower end of the drill rod, 
means to connect the individual sections and to drive the 
drill rod from the transmission unit, means introducing 
air from an air pressure source downwardly through the 
hollow drill rod and the drill bit, seal-means positioned 
outwardly of and adjacent the upper end of the hole being 
bored and surrounding the drill rod for discharging air 
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moving upwardly through the hole together with the cut 
tings entrained with the upwardly moving air, and sup 
port means on said frame adapted to engage the drill rod 
and support the lower sections of the drill rod while the 
uppermost section is being removed. 

7. Drilling apparatus as de?ned in claim 6 in which the 
means for supporting the lower sections of the drill rod 
while the uppermost section is being removed comprises 
a pipe section extending transversely through the upper 
portion of each drill rod section, a bracket secured to the 
lower portion of the frame, a sleeve member secured to 
said bracket and positioned opposite said pipe section, 
and a rod-like member disposed to pass through said 
sleeve member and said pipe section. 

8. Apparatus as set forth in claim 7 in which trans 
versely extending pipe sections are also provided in the 
lower portion of the individual drill rod-like member sec 
tions for receiving a rod whereby the uppermost section 
may be held against rotation while it is being disconnected 
from the transmission unit. 
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