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inty of Erie and State of 

špecification. 
cularly designed 
me, although this 

hée from thesource of power the 
een the bit orchisel and the motor 

reciprocating part 
drag on the work 

erated b 
n : Thisi 

of the blows on the rock 

able to be formed 
sitates pulverizing these 

so removed. In order to 
ps the diameter of the bit 
iameter of the bar to such 

fat least of an inch 

the bar in its center. ese large drillingma 
: must be of very large 

: Further 
| 50 chinest 

diamet 
drivin er to avoid undue 

large machines heretofore 
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in use are also disadvantageous on account 

States, residing at 

ates to a drilling ma 

underwater pre- chip thus formed must be pulverized while. 
: 9. Cui. loose. This results in delay and reduces the di for drilling rock 

Such chips sometimes fall from a seam be 
hind the bit or gravel or chips wash from 

2 above into the hole and jam the drill bar 
so that great power is required to pull the 

ly deep or located at a consid 

hine. Nowithstanding that this 
iting mechanism is positive in 

egree of fineness be 

guided so as to hold them in position and 
inserted between the 

--- ameter of bit exceeding that of the guide 
bitor chisel and the 

tion of this bar because the lly unsupported between its : 

*?? - " ; 
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of their excessive weight and also because 
they strike too heavy a blow regardless of 
the direction in which the drilling is being nyented new and usefull . 

ing - Machines, of done. Such heavy blows are liable to pro 
duce a large chip in a drill hole when the 
drill approaches a seam inasmuch as the 
bridge or last part of the rock before reach 
ing this seam often breaks down and the 

65 

efficiency and capacity of the machine. 

70. 

bar and chip out of the hole. Often times 
the bar. cannot be so removed ind must be 
left in the hole, thereby, not only losing the 
kä but also the time spent in forming the 
Olè. not only renders it imprac-. 

chine but the bar : apid hammering 
es: In order to over 

lties larger' and heavier 
! been employed which 

ocating drill bar in order. 
ce speed...in drilling. In : 
achines the bit Was ro- . 

ratchet mechanism 

75 

Owing to the reat weight of the drilling 
machines heretofore in use and the number 
of parts which required manipulation it has 
been found necessary to employ a number of 80. 
men to operate each drill. This is due to 
the fact that in submarine drilling the drill 
bars are often forty feet in length, two 
inches in diameter and provided with a bit 
which is three and a half inches in diameter. 
This necessitates the employment of a large 
number of men and hydraulic rams or steam 

'winches to handle the drill har in the vari ous necessary. operations. 
It is the object of this invention to reduce 90 

some of the difficulties of drilling above 
for the bit to 

ral times in suc- i: mentioned. With this end in view a recip 
rocating hammer bari; of comparatively 

- - 'small diameter is employed which is oper ut of the holes by.* ated to strike a number of blows per minute 95 
much less than the pneumatic hammer and 

I much more than in the heavy type of rock . 
drills now in use, which hammer bar and 
the bit operated by the hammer bar are 

100 
prevent deflection of the bar under the 
thrust which the same receives from the 
motor. The guide tube serves also to keep 
chips from falling behind the bit, the di 

105 
by the small amount necessary to give chan 
nel to the wash water and pulverized stone 
therein. . . . . . . . . . 
The machine forming the subject of this 

invention is practically automatic in its op- 110. 

85. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



... eration and the parts comparatively light in 
weight so that a crew of men with a boiler, 
pumps, &c., of a capacity heretofore neces 
sary for operating a single drilling machine 
of the type heretofore in use can operate a 
number of drilling machines which are con 
structed in accordance with my invention. 

10 

Furthermore, my improved drilling machine 
permits of producing smaller holes in the 
rock and also of rotating the bit with posi 
tive regular spacing, the idea being to strike a large number of closely spaced blows and 
reduce the rook to 
readily and quickly be carried up and away 
by Wate:"which is continuously forced down 

... -- - - - Owing to the light 
blows the bridge at the seams in the rock. 

15 

powder so that it will 

through the guide. 

i arë also not liable to bé broken down so soon, thereby reducing the size of the chips which 
20 

25. 

30 

35 

40 

45 

50 

80 

65 

are formed, whereby the work of pulveriz 
ing the chips to permit of washing them out 
of the hole is lessened. The liability of jam. 
ming or locking the drill bar in the hole and 
losing the same is reduced to a minimum. 
By reducing the cubical contents of the hole, by reducing the interruption of the drilling 
operation, by enlarging the number of ma 
chines which any certain crew can operate 
lessened. . . " 
In the accompanying drawings consisting 

of 4 sheets: Figure 1 is a vertical longi 
tudinal section of the upper part of one 
form of drilling machine embodying my 
invention. Fig.2 is a vertical longitudinal 
section, on an enlarged scale, of the lower 
part of said machine. Fig. 3 is a side elle 
vation of the lower part of the drilling ma 
chine shown in Fig. 2. Fig. 4 is a bottom 
plan view of the bit and tubular guide of 
the parts shown in. Figs, 2 and 3. Fig. 5 is 
a horizontal Section taken in line. 5-5, Fig. . 
2. Fig. 6 is a vertical longitudinal section 
of the upper part of another drilling ma-. 
chine constructed in accordance with my invention. Fig. 7 is a vertical longitudi 
nal section of the lower part of the last 
mentioned form of drilling machine. Fig. 8 - - - - - - 

rends of the working cylinder for raising and 
lowering its piston forms no part of this in-115 

is a vertical longitudinal section, on an en 
larged scale of the construction shown in 
Fig. 7. Fig. 9 is a bottom plan view of the 
same. Fig. 10 is a horizontal section, taken. 
in line 10 -10, Fig. 8. Fig. 11 is a cross. 
section, on an enlarged scale, taken in 

55 11---11, Fig.7. Fig.12, is a verticai longi 

ing the same embudying my invention, the 
section being taken in line 12-12, Fig. 14. 
Fig.13 is a similar section of the last men 
tioned parts, taken in line 1813, Fig. 4. 
Fig. 14 is a bottom plan or end view of the parts shown in Figs.12 and 13. Fig.15 is a 
side elevation of the bit and guide shown in 
Figs, 12, 13 and 14. Fig. 16 iš a horizon 

done over head or at such an angle in which 

... not shown. 

,176,041 
tal section taken inline 16—16, Fig. 15. Fig. 
17 is a fragmentary side elevation showing 
one form of derrick whereby my improved 
drilling machine may be mounted on a boat for use in submarine rock drilling. Fig. 18 
is a front elevation of the same. Fig.19 is 
a side elevation showing one form of der 
rick for supporting my improved drilling 
machine on land when the drilling is to be 

70 

75 
the weight of the machine cannot be uti 
lized to hold the same to its work. . . 
Similar characters of reference.indicate ... 

corresponding parts throughout the several . . 
views. . . . . . . . . . . . . 80 : Referring to. Figs 15, 1 represents the 
main frame of the drilling machine, which. 
may be of any suitable tonstruction to sup port the main working parts of the drilling 
mechanism. In the position of the parts 85 
shown in Figs, 1, 2 and 3 the machine is: 
adapted for drilling a hole in a rock down-: 
wardly, this bein “?????????????????? in which the 
machine is used when boring rock sub 
merged in water while the machine is mount go 
ed on a scow floating upon the 'water or is 
otherwise supported. On the upper part of 

w 'this frame is mounted a reciprocating en the cost of drilling per foot is materially ine or motor whereby motion is produced 
ordeliveringhammerblows with compara 95 

tive frequency against a bit or tool 2 which .. 
drills the hole in the rock. This motor may. 
be of any suitable construction but is pref 
erably of the well known air operated type . 
and only the main elements of the same are,00 
therefore shown in Fig. 1. As there shown this motor comprises an upright working :- 
cylinder 3 mounted on the main frame, a piston 4 reciprocating vertically within the 
cylinder and having a piston rod 5 project- 105 
ing downwardly from its lower end through, 
a stuffing box 6 at the lower end of the cyl-, 
inder, and a pipe 7 connected with the cylin 
der and adapted to supply, compr air 
to the cylinder for alternately raising and 110 
lowering the piston therein. The valve' 
mechanism whereby the compressed air is . 
admitted into and exhausted from opposite 

vention and as the same maybe of any suit 
able construction the details of the same are ..., 
Extending upwardly, from the fraine and is h- 

s' . . . . . . . inclosing the reciprocating engine, its valve 120. tudinal section showing stili another form. 
of bit, hammer bar and the means for guid-. mechanism and the compressed, air supply pipe or tube, is a casing 8 which rises, above . the water level and is adapted to protect 

;the engine and the parts connec from''. 
the water. This casing is therefore made 125 
of the required length to suit the particu- ? 
lar depth at which the surface of the rock . . 
to be drilled is arranged below the surface 
lof the water. Below the reciprocating en 
gine a water chamber 9 is 'mounted on the 133 

  



tachably connecte 
slower end of the pis 
mber. The connec 
ds may be effected 

to rec 
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hears, those shown in the 
-: d comprising an 

having the up 
bore tapered in 
eive the corre. 

8 

e of a chisel or cutter, and an enlargement, 
collar or stop 20 formed at the upper end 
of the shank within the lowermost interme 

are preferably four in number and ar 
ranged in the form of a cross, as shown in 
Fig. 4, and these blades are arranged with 

: in longitudinal notches or recesses 21. 
g formed in the lower end of the lowermost 

body section of the guide tube and project laterally beyond the periphery of this tube 
so that the diameter of these blades taken 

diate body section. The blades of the bit 
-70. 

75 

collectively is greater than the diameter of 
the guide tube on the outside thereof. Dur ing the operation of drilling a hole in the 
rock the bit rests with its lower or cutting 
edge upon the rock, the guide tube rests by 
means of the upper end of its notches on 
the blades of the bit, and the frame of the 
machine and associated parts are supported in by the guide tube, in which position of 
these parts the lower end of the lowermost 

e-body section is arranged above the lower 
he edge of the bit and the stop collar of the 

bit is arranged above the upper edge of ses the lowermost coupling section. Üpon 

In order to reduce the 
tube and the hammer rod this guide tube 

starting the reciprocating engine while the 
parts are in this position the hammer rod 

80 

85 

90 

or bar will be raised and lowered continu- . 
ously and caused to strike a hammer blow against the upper end of the bit shank dur 
ing each downward stroke, whereby the cut 

f ting or chisel edge of the latter is driven 
p- with a cutting action into the surface of 

the rock against whileh the same rests in 
substantially the same manner in which a 

- stone cutter's toolis dºiven against the sur 
of the stone. . . . . 

and the hammer bar are made compara 
an-, prévent undue lateral deflection of the ham 
'd mer rod so that the same delivers an effec 

tive blow against the bit the coupling sec 
tions 15 of the guide sleeve have theirbores 
constructed to fit comparatively close 

the opposing 
body sections. 

terme ; : 
pling.sleeves. 15. 

th. of intermediate 
th 

boredbelow ti 

The 

dy sections of ality of cutting blades, 
ally from 

tS . lup- . 
he lower end 

diate body section. 

empl : are employed 
by the 
e sur 

ment of the bit is preferably effected b 
qTSSS ? • per i 

part of the guide tube so that the latter is 
turned together with the bit which is inter 
locked therewith by engagement of the 
blades of the bit with the notches or re 

ight shank 18 
most coupling. 

around the periphery of the hammer bar. 
While the drill bit is subjected to the blows 
of the hammer bar the same is also turned 
so as to engage the same with a new part 

weight of the guide 

95 

100 

05 

tively small in diameter, and in order to 

10 

5. 

of the rock for each blow of the hammer. bar and thereby cause the rock to be ut i away in comparatively. Small bits or chips. 
which can be subsequently easily removed 
by a stream of Water. This turning move 
mechanism which operates upon the up 

cesses at the lower edge of the lower body 
section of the guide tube. The means for 
turning the guide tube and bit which are 

120 

130 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





guide tube is so mounted on the main frame 
that it is capable of a limited downward 
movement on the frame and enables the up 
per end of the shank of the bit to recede 

5-downwardly a sufficient extent so as not to 
interfere with the abnormal descent of the 
hammer bar which is necessary to effect the 
automatic stoppage of the hammer motor. 
Although various means may be provided 

10 for permitting this longitudinal movement 
of the guide tube relatively to the main 
frame and the engine cylinder that shown in 
Fig.1 consists in arranging the heads 34 of 

'..... the bolts 25, so that a gap is formed be-, 
teen the upper side of these heads when the 

flange 31 of the upper guide tube section is 
ngaged on its upper side by, the lower side 
of the gear wheel 22, as shown in Fig.1. pon lifting the machine, the guide tube slides downwardly in the hub of the gear 
wheel 22 and the stuffing box at the lower 
end of the water chamber 9 until the flange 
31 of the guide tube engages with the heads 
of the bols 25 which latter serve as stops for 25 limiting the extent of this movement. ? 
the guide tube is thus lowered relatively to e reciprocating engine cylinder the upper 

of the shank of the bit is carried a sufi 
30 hammer bar as will permit this bar and the 

motor piston to descend an abnormal dis 
tance and shut of the supply of compressed air to the cylinder. Upon again lowering. 
the machine so that its bit rests upon the 

35 rock and the engine frame and associated 
parts rest upon the flange of the guide tube, 
the hammer bar will be pushed upwardly by 
gine will be shifted within its cylinder into a 
osition in which air will be again admitted to this motor for automatically restarting the 

same without requiring any manipulation 
for this purpose. . . . . . . . . . . 

. . . The R blades and stop collar of the 
45 bit shown in Fig.2 are preferably construct 

, ed in one-piece for greater durability and se 
curity and in order to permit of this form of 
bit being placed with its shank within the 
lowermost coupling section. 15 of the guide 
be this GRRRK, section is preferably di ded diametrically into two parts, as shown 

in Fig. 5, which permits the same to be read. 
ily applied to or removed from the shank of the bit. . . . . . / 

55 Inth orm of drilling machine embody 
my invention which is shown in Fig.6 
lack connection between the guide tube d the cylinder of the hammer operating 

g: the flange 35 of the guide, tube 36 with 
e driven gear wheel37 of the tube rotating 

mechanism and providing the upper end of 
the hub 38 of this gear wheel with a lat ????????????????????????? flange 39 which during the 

all operation of the machine is arranged 

the bearing 40 of the hub of this gear wheel, 

piston to descendan abnormal extent and 

motor operated drilling bar from striking . 

ti distance below the lower end of the 

? connected therewith are saved from 10 
el 

bar. he shank of the bit and the piston of the en 

h - . the shaft 47 of the air motor. or is produced by permanently connect. 

limited longitudinal movement within thi 
lower section of the guide tube and still pre 
vent this bit from becoming detached...fr 

O4. s 

out of engagement with the upper end of 
as shown in Fig. 6, but when the machine is lifted the gear 37 together with the guide 
tube 36 will drop until the flange 35 engages 70. 
with the upper end of the bearing 40, and 
thereby permit the shank of the bit, to drop 
away from the hammer bar a sufficient dis 
tance to cause the hammer bar and motor . . 

. . . . w 75 automatically stop the hammer motor. Au 
tomatic starting of this engine, or motoris' 
also effected by again pushing the guide tube. . upwardly relatively to the engine cylinder 
in substantially the same manner as de- 80 
scribed with reference to the construction . . . 
shown in Fig. 1. The slack connection . . 
formed between the guide tube and the mo 
tor' which permits of a limited longitudinal 
movement of the guide tube relatively to the 85 
reciprocating part of the motor has a further 
important function in that it prevents the 
blows against the bit, while the same is not 
in engagement with the surface of the rock 90 
but is supported on the guide tube. When'. 
the drilling machine is raised so that the bit 
does not engage the rock the bit drops intoits 
lowest position in the guide tube and is sup-'. . . . 
ported by the same so...that it is beyond the 95. 
reach of the lower end of the hammer bar, Theatercanthereforenöstrikethe bit . while the same at this time is supported by . . . 
the guide, tube whereby the tube and the ...' 

g broken by the blows of the hammer. 
Instead of effecting the turning of the 

guide tube and the bit by means of a water . . . 
motor, as shown in Fig.1, this may beef. 105 
fected bv, means of an air operated motor 41. which is mounted on the inclosing casing 42 
or other stationary part of the machine so as 
to be aboye the level of the water, when the . . . . . 
machine is in use. . Motion may be trans- 110. ! , ? 
mitted from this air motor to th? guide tube.’’, ; ; ; 
in various ways, for instance, by the means. 
which are shown in Fig.6 and which com. prise an upright shaft. 43 journaled in suit 
able bearings on the main frame and pro 1i : 
vided at its lower end with a pinion: 80." . 
meshing with the geàr wheel 37 anda hori 
zontal shaft 44 journaled in suitable bear 
ings on the upper part of the frame and 
connected by intermeshing bevelgear, wheels 120 
45 in the upper end of the upright shaft and , ; ; 
by intermishing spur gear wheels 46 with , , , , .?? ? 
in Figs iš aniiöothermeans are shown for permitting the bit to partake of the 12 

the guide tube, these means comprising 
key 48 arranged transversely in an opening 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



in the lower guide tube section 49 and pro- i 
jecting with its inner part into an annular 
groove 50 formed in the periphery of the 
shank 51 of this bit having laterally pro 
jecting blades. 52 engaging with notches 53 
in the tube section 49. 1 . . . . . . . 
For greater convenience in assembling 

and dismembering the parts each of the up 
per coupling sections 54 of the guide tube 

lo : which are similar to the sections 15 may be 
split diametrically into two parts, as shown 
in Fig.11. : . . . . . ; 

: - , When an ai 

5 

shown in Fig.6, for furnishing the neces 
sary water which passes from this cham 

. . . . . ber downwardly through the guide tube and 
20 into the drill hole for removing or washing 
'... out the loosened stone therefrom. 

bit, as shown in Fig. 2, or a key, as shown 
25 coming detached from the guide tube this 

may be effected by means of inwardly bent 
lower guide tube section 58 and projecting 
partly underneath the beveled faces or in 

30 
as shown in Figs, 12, 13, 14, 15 and 16. In 
this last mentioned construction the shank 

35: 

passes from the guide tube to the face of 
the bit for washin 
from the drill hole. 40 Although various m eans may be provided 

* lower the si ... 
the water this may be done by means of a 
derrick, which is mounted upon a boat 63 45 

64 connected at their lower ends with the 
side of the boat while their upper ends are 
braces. 65, a crosspiece 66, which connects 
the lower part of the guide bar and through 
which the drilling machine slides, yertically, 
a cross head 67 slidable vertically; on the 
upper parts of the guide bars and secured 

: to the frame of the drilling machine, a hoist 
55 ing cable 68 connected at one end with the 

movable cross head ånd passing at its oppo 
site end around a hoisting drum.69 mounted 

50 

termediate part passes around a guide:pul 
ley 70 at the upper end of the braces and a counterblancingweight 71 connected with 

60 

the histing cable. The counterweig 
bly of such heft as will permit 

?uty:??; 
sily. . . . . ng machine to descend 

5 enable the same to be raised mõre ea 

- ? - the u roperated motor is employed P 
for rotating the guide tube and drill bit an : 
independent water supply pipe 55 may be 
connected with the water chamber 56, as , 

Instead of employing a stop collar on the 
in Fig. 10, for preventing the bit from be 

claws 57 arranged at the lower end of the 

clined sides 59 of the blades 60 of the bit, 

61 of the bit is provided with longitudinal. 
grooves 62 which are in line with the cor 
ners between the blades of the bit and which 
serve as conduits, through which water. 

g out the stone powder. 

for mounting this drilling machine so as to 
?????? ???? raise the same out of 

and which comprises two upright guide bars 

connected with the deck of the boat by 

on the lower part of the braces while its in 

1,176,041 
turning the drum 69 
may be raised. . . . . . . . . . . . . . . . . 
When using the drilling machine for bor 

ing upwardly the same may be mounted on 
a derrick similar to that which is shown in 70 
Fig. 19 and which comprises a base 72, an 
upright guide 73 which is pivoted at its 
lower end on the base to swing in a vertical 
plane and upon which the drilling machine 
is capable of sliding up and down, a brace 74 75. 
pivotally connected at its upper end with 

rightºguide and connected for hori 
zontal adjustment at its lower-end with the 
base, a hoisting cable 75, connected with the 
drilling machine, and at: one end with a 80 
hoisting drum 76 mounted on the guide 
while its intermediate part passes around a guide pulley 77 arranged at the upper end 
of the brace, and a lifting weight78 con 
nected with the other end of the hoisting so 
cable and operating normally to automati 
cally lift the drilling machine so as to feed 
the bit upwardly as the depth of the hole 
increases. By turning the drum 76 the drilling machine may be lowered. . . . 

It will be noted that my improved drill 
ing machine is comparatively light and can 
be readily handled with little labor and that 
the same permits of drilling holes in rocks rapidly and without liability of forming.95 
l?rge, chips or becoming c?ught in th? h?l?, 
thereby effecting a material saving in the 

the drilling machine 

90 

cost of drilling rock. 
I claim as my invention: . . r 
1. A drilling machine comprising a bit 100 

adapted to engage. the surface to be drilled, 
a hammer bar for operating said bit, a guide 
tube in which said bit; and bar are arranged 
and which is adapted to enter the drill hole, 
and means for actuating said hammer bar. 105 

2. A drilling machine comprising a bit 
adapted to engage the surface to be drilled, 
a hammerbar for operating said bit, a guide 
tube in which said bit and bar are: arranged, 
and which is adapted to enter the drill hole, 110 
means for actuating said hammer bar, and 
means for turning said bit. . . . . . . . . . . . 3. A drilling # 
adapted to engage th 

e comprising a bit, 
| the surface to be drilled, | ? ???????me????????! for operating said bit, a guide 115 
tube in which said bit and bar are arranged, 
and which is adapted to enter the drill hole, 

Å means for actuating said hammer bär and 
means for forcing a clearing fluid through 
said guide, tube to said bit for removing. 120. 
from the hole the pulverized material . . 
formed by the bit. ???????????????????? 

ng machine compri 4. A drilli fing a guide. 
tube, which is adapted to enter the drill 
hole, aebit guided on the lower end of said, 125. 
tube, a hammer bar for operating said bit 
arranged within said tube, and means for 
ctuating said:bar. , 
5. A drilling machine comprising a guide 

ted to enter the drill 130 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



16,04. 7 

tube, a hammer bar arranged in said tube ind connected with said reciprocating part, 
a bit guided in said tube and operated by 
said bar and means for turning said guide 

... ... " tube and bit but permitting the bit to move 70 hine comprising a guide lengthwise independently of said tube. 
end with a longi. 14. A drilling machine comprising a no-ri, shank arranged to having, a reciprocating part, a guide 

blade projecting late tube, a hammer bar arranged in said tube 
through said slot and and connected with said reciprocating part, 75 

a bit guided in said tube and operated by ube and bit. . . . . . a. - - - - - - - - 

omprising a guide said bar and means for permitting a limited end with la plu- longitudinal - moyement of Said guide tube.” relatively to said motor. . . . . . . 
s: 15: Adrilling machine comprising a mo- 80 
tor, having a reciprocating part, a guide ... . 
tube, a hammer bar arranged in said tube be and bit. and connected with said reciprocating part, comprising a guide a bit guided in said tube so as to be capable 

enter the drill hole of longitidihal movement independently 
Th?. ????k * ??r?v7????? of and operated by said bar, and means 

for turning said tube and bit relative to said 
16. A drilling machine comprising a drill 

". ing motor haying a reciprocating, part, 90 prising a tub ide tube, a hammer bar arranged in said 
drill hole and tube and eonnected with said reciprocating 

sections, a bit part, a bit. guided in Said tube so as to be. hammer bar art capable of longitudirial movement independ 
perating said ently of said tube and operated by said bar, 95 
*? and means for turning said tube, and bit 

elative to said motor comprising a gear 
wheel turning with said tube, a pinion mesh 
ing with said, gear wheel, and a motor for 

8 5. 

operating said pinion. . . . . . . . 
7. A drilling machine comprising a drill 90 

ge with the ing motor haying a reciprocating part, a 
stions of said guide tube, a hammer bar arranged in said 

tube and connected with said reciprocating ising a tube ? LLS SSS SS SSAASS SS S SS S SSSSS SSSS guided in said tube and operated i05 
ctions which by said bar, and means for turning said tube 
ded with in- and biti relative to said drilling motor com 

- prising a gear wheel turning with said tube, a pinion meshing with said gear.wheel, and 
a fluid operated motor which turns said pin-110. 
ion and which discharges into the interior of said guide tube for removing the pulver . 
ized material from the hole formed by said 

18. A drilling machine comprising a mo tor having a reciprocating part, a guide 
sube, a hammer bar arranged in said tube and connected with said reciprocating part, 
a bit guided in said tube so as to be capable 
of longitudinal movement independently of 120 
said tube , and operated by said bar, and si 
means for turning said tube ánd bit rela tive to said drilling motor comprising a gear. 
wheel turning with said tube, a pinion mesh 
ing with saidgear yheel and a motor con 12 nected by intermediate gearing with saidi - pinion. . . . . . . . . . . . . . . . 
3.19. A drilling machine comprising a mo 

tors having a frame and a reciprocating : 
part, a guide tube mounted on said frame. 130 

i 5 
ising a tube 

sections and : :tion having 

mprising a mo 
parti, a gu de 
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8 
hammer bar connected with said reciprocat 
ing part and arranged within said tube, a 

I to said reciprocating part, and a driving', 
10. 

bit mounted on said tube and operated by 
said bar, a driven gear wheel connected with 
said tube and having. its hub mounted on 
said frame so as to be incapable of a limited 
longitudinally sliding movement relative 
pinion meshing with said gear wheel. 

20. A drilling machine comprising a mo 
tor having a frame and a reciprocating part, 
a guide tube mounted on said frame, a ham-. 
mer bar connected with said reciprocating: 
part and arranged within said tube, a bit 15 

20 

mounted on said tube and operated by said 
bar, a driveh gear, wheel connected with said . 
tube and having its hub mounted on said 
frame so. as to be incapable of axial move 
ment relatively to said recipr?cating part, 
a driyingpinion mounted on said frame and 
meshing with said gear wheel, and means 
for causing said tube to turn with said gear wheel but permitting a limited longitudinal 

25 movement of the tube relatively to said 
wheel. S S S S S S 

21. A drilling machine comprising a mo 
tor having a frame and a reciprocating part, 
a guide tube mounted on said frame, a ham 
mer bar connected with said reciprocating 
part and arranged within said tube, a bit 

... mounted on said tube, and operated by said 
bar, a driven gear wheel connected with said tube and having its hub mounted on said 

35 
frame so as to be incapable of axial move ment relatively to said reciprocating part 
a driying pinion mounted on said frame and 
meshing with said gear, wheel, and means 

it for causing said tube to turn with said gear. wheel but sermitting a limited longitudinal 
movement of the tube relatively to said 
wheel comprising a plurality of longitudi 

40 

nalbolts secured to the gear-wheel and pass ing through a flange on said guide tube. . . . 
imprising a 

45 
: 22. A drilling machin 

guide tube, a bit guided on t 
the tube so as to be capable 

ower end of 

a hammer bar guided in said tube, inde 
pendently of said bit, means for reciprocat 
ing said bar for c???? g the same to strike 

of longitudinal 
movement independently of Said tube, and 
adapted to rest on the surface to be drilled, 

1,176,041. 

. ?aid bit intermittently and means 
ing said tube and bit in unison. 

'la guide tube, a bit guided on the lower end of 
the tube so as to be capable of longitudinal 

for turn 
23. A drilling machine comprising 'a 

55 

movement independently of said tube and , 

a hammer bar guided in said tube, inde 
pendently of said bit, means for reciprocat 
adapted to rest on the surface to be drilled, 

60 
ing said bar for causing the same to strike 
said bit intermittently while the latter rests 
continuously on the surface being drilled 
and means for turning said tube and bit in 
unison. . . . . 
3.24. A drilling machine comprising a 
guide tube, a bit guided on the lower end of 
the tube so as to be capable of longitudinal 
movement independently of said tube and 
adapted to rest on the surface to be drilled, 
pendently of said bit, means for reciprocat 

sing saidbar for causing the same to strike 
said bit intermittently while the latter rests 
continuously on the surface being drilled, 
and means for turning the guide tube and 
bit during the drilling operation. 

25. A drilling machine comprising a 
guide tube provided at intervals with inter 
nal reduced bearing portions, a hammer bar 
arranged in the guide tube and engaging 
said bearing portions, and a bit mounted on 

a hammer bar guided in said tube, inde 

65 
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80 

the guide tube and adapted to receive blows 
from said hammer bar. 

26. A drilling machine comprising a bit 
having a reduced shank, an enlarged collar 
at the inner end of the shank and blades 
at the outer end of the shank; a split guide 
tube section embracing said. shank and hav 
‘’’ing the internal diameter smaller than said 
collar and blades, a non-split guide, tube, sec 
tion on which said split tube section is 
mounted, means for rotating said guide tube 
sections, and a hammer bar reciprocating in 
said tube sections and engaging said bit. 

Witness my hand this 23 day of May, 
1912. . . . . . . . 

HARRIST. DUN BAR. 
Witnesses: 

* THIEo. L. PoPP, 
E.M. GraHAM. 

85 

90 

95 

  

  


