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hom it may concerni

‘ Be;uiﬁ “known that I, Harrrs T. Duxpag,

New Y.

following is-a specification. = ..
nvention relates to a drilling ma-

which: is: more ‘particularly designed

tory to blasting the same, although this

ine may. also be used for drilling rock

here and: for other ‘purposes.. .
“many  attempts have: been

on of drilling rock. ‘When drilling
- holes “pneumatic- hammers will an-
he purpose but when these holes are

“hag,

ndl_e}"t

e these. difficulties lar
;

shy

: operated by a reciprocating part
e machine. : This is a drag on the work
_rotating ‘mechanism is positive in

It is possiblé for the bit: to

cegular. T the,
-the same spot: several times. in suc-

 DRILLING-MACHINE.

Ny - ' A
Specification of Letters Patent. ‘Patented Mayr. 21, 1916.
<, Application filed May 24,1912, - Serial No. 699,394 oo

itizen of the United: States; residing at
ffalo; in: the county of Erie and State of -
.- York, have invented new and useful .
vements in Drilling - Machines, of-

lling holes in'rocks under ‘water pre-- .chip thus formed must be pulverized while.
a hlastin : loose. This results in delay and reduces the ,
“efficiency - ‘and capacity of the -machine.
- Such chips sometimes fall from a seam be-

eapen and simplify the

atively -deep or located at. a consid--
distance from the source of power the
etween the'bit or chisel and the motor
ong and not only renders it imprac- .
andle the machine but the bar:
.the rapid hammering"
es: In order to over--
afger:and heavier
c‘liinesshave,;\b‘een‘ employed which "
eciprocating ‘drill ‘bar in order
ree:speed in. drilling. . In
¢ machines the bit.was ro-
~of "' ratchet mechanism

‘men to operate each drill.
the fact that in submarine drilling the drill -

machine. Notwithstanding that this

ithe ‘spacing of the.blows on the rock

‘guided so as to hold them in' position and

““nel to the
~‘therein.'

ED STATES PATENT OFFICE.

" /HARRIS T. DUNBAR, OF BUFFALO, NEW YORK.

!
/
[N

of their excessive weight and also because:
they strike too heavy a blow regardless of
the direction in which the drilling is being
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 beforé reach- .
ing this seam’ often breaks down and the
65

hind ‘the bit-or gravel or chips wash from
above into-the hole.and jam the drill bar
so that great power is required to pull the
bar and chip out of the hole: Often times

70,

‘the har. cannot be so removed #nd must be
left in the hole, thereby not only losing the

baf but also the time spent in forming the
hole. - :

:Owing to the .grea‘t*'Weighﬁ. of the drilling

75

‘machines heretofore in use and the number

of parts which required manipulation it has
been found necessary to employ 4 number of
This is-due to

80.

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 ranis or steam

- winches: to handle the drill bar’in the vari-

0US necessary. operations. o

It is the object of this invention to reduce
some of  the difficulties of drilling above
mentioned.. With' this end in view a2 recip-

‘90

‘rocating” hammer . bar; of comparatively
small diameter is employed which is oper-
. ated tostrike'a number of blows per minuteé’
much less than ‘the pneumatic hammer and
_ ‘much more than in the heavy type of rock

95

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 kéep

chips from falling behind the bit, the di-
ameter of bit exceeding. that of the guide
by the small ainount necessary to give chan-
wash water and pulverized stone

105

The machine forming the subjéct of this
invention is practically automatic in its op-

110,

2 Sy . : y /‘:\.17'\”\«»&
1n ‘use are also disadvantageous on acbount -

N

85
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. eration and the parts comparaﬁivély 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

- Furtherniore, 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

- alarge number of closely spaced blows and

- reduce, the .rosk to

dily and quickly

"throhgh". the guide. Owing’ to the light -
blgws"the bridge at the seams in the rock .
.argialso not liable to bé broken down so soon,

~“thereby reducing the size-of the chips which

20

25 C
by reducing the interruption of the drilling ‘ed

.80

35

40

45

50

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 orlocking the drill bar in the hole and.

losing the ‘saime is.reduced to a minimum.
By reducing the cubical contents of the hole,

operation, by enlarging the number of ma-
chines which any certain crew’ can-operate

the cost of drilling: per foot is’ m_ateriall_y_

lessened. - .

In the accompanying drawings conﬁsting‘_
of 4 sheets: Figure 1 is a vertical longi-
tudinal section of the ‘upper part of one

form of drilling' machine embodying " my.
invéntion.- Fig. 2 is-a vertical longitudinal

section, on’an enlarged: scale, of the lower -

part of said machine. Fig. 8 is a side ele-

vation of the lower. pait 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 8. Fig. 5 is-
a horizontal section taken in line:5—5, Fig. .
- 2. Fig. 6 is a verticdl longitudinal section -
.of the upper. part of another drilling ma--.
. to the eylin

chine. constructed in. accordance with m
invention. Fig. 7 is a vertical  longitudi-
nal-section of: the lower part of the last
mentioned form of drilling machine.. Fig. 8

is'a’vertical longitudingl section, on an.en- -
larged scale; of the' construction shown in’

Fig. 7. Fig.\9 is 4 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 line

1

80

85

11—11, Fig..7. Fig. 12 is a vertical longi-

‘tudinal section showing still another form’
of bit, hammer bar and the means for guid-

ing the same embodying my invention, the

section being taken 1n line 12—12, Fig. 14.’
Fig. 18 is a similar section of the lastsmen-
. ‘tioned parts taken in line ,13—13{’1Fi’g.” 14..
- ¥ig. 14 is a-bettom plan or end view of the’
parts shown'in Figs. 12 and 13. Fig. 15isa.

side eleyation of the bit and guide shown in
Figs. 12, 13 and 14. TFig. 16 is a horizon-.

I;))'owder so. that it will -
e carried up and away:
ratépwhich is continuously forced down*

tal section taken in line 16—16, Fig. 15. Fig,
17 is a fragmentary sidé 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 7o
is a.front elevation of the same.- Fig. 19is
a side elevation showing one ferm of der-
rick for supporting my improved drilling
machine on land when the drilling is to be
~done over head or at such an angle in which 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. S RS
» Referring. to. Figs. 1-5; 1 represents the -
‘main frame of the drilling machiné which. "
may be of any suitable tonstruction to sup-
port the main working parts of the drilling
mechanism. ~In' the pgsition of the parts g5
shown in Figs. 1,2 and 8 the machine T
adapted for drilling a hole in a rock down- -
wardly, this bein -&eipésiti'on in which the
machine . is- used :when boring ' rock: sub-
merged in water while the machine is mount: g¢
on:a scow floating upori the ‘witer or 87
- otherwise supported. On the upper part of
‘this frame is mounted a reciprocating en- -
%'ine or motor whereby motion is produced
or delivering hammer blows with compara- 95
tive frequency. against a- bit or'tool 2 which - .
drills the hole in'the rock. ' This motor may.. -
be of ang suitable construction but is pref-.
cerably of the well known air operated type
‘and only the main elements of the same are .1¢o
-therefore shown in’ Fig. 1. As there shown -
~this motor comprises an upright -working -’
cylinder. 8 mounted on the main frame, a -
-piston 4 reciprocating vertically within the
¢ylinder 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 ada;f)tedr to supply comp air
er for alternately raising and 110
lowering the piston -therein. = The  valve = -
mechanism' whereby .the compressed ajr is' -
+ admitted into and exhausted grom opposite . -
ends of the working eylinder for raising and, - -
-lowering its piston forms no art of this in- 11§
‘vention and as the same may be of any suit- -
able construction the details of the same are, .-
-not shawn - SR B
. txtending upwardly, from the frainc and - = -
Anclosing the reciprocating engine, its valve 120
- mechanism and. the compressed air su ply
- pipe or tube is a casing 8 which rises gbove .

- the ‘Water level and is adapted to protect A
:the engire and the parts connected -from

the water.' This casing.is therefore made 135
of the required length. to-suit the particu- ’
lar depth at which the surface of ‘the rock . -
. to be drilled is arrangéd below ‘the ‘surface

fof the-'water, Below: the reciprocating en- - |
' gine a water chamber 9 is'mounted . on the 135
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. main frame which chamber ‘incloses .the

. stuffing box 6:at the lower end: of the cylin-

. der 3 and is preferably made water tight

. for purposes which will presently appear. .

" rod which is preferably of cylindrical form
.in. cross ‘section: and: whereby, a. hammer

hammer bar “is arranged- in an: opening
formed in'the lower head of the chamber 9

. ton rod within this chamber.. The cennec-
- tion between these two rods may be éffected

drawings being suitable and comprising an

- “upright cotipling sleeve 11 having the up-

er-and lower ends of it bore tapered in-

o wardly and: adapted to receive the corre-

20 sponding tapering ends of the piston rod
-+ and ‘hammer ‘bar 'which are secured within
the coupling sleeve by. a driving fit:-

Lo d1 and lower body ‘sections and ‘15 the
25

-coupling sections ofia guide tube which is

“i .. mounted on the :frame and which inclogses

| therhammer rod throughout nearly its en-

ire length and  also incloses'the greater

e of the di1l] bit:for the purpose of guid-

130" 1ng and "holdi‘hﬁg"thé‘is’éfparts in’their proper

. working : position. - The ";fu‘ﬁpermo‘sﬁf,body
| section /12 the guide 'tub

into this chamber,. The uppermost
mediate section' 13 of the' guide tibe
ected: by & screw joint with 1
aide tiabe section 12, as 4
any other snitable means.; The-
ends of the’ other intermediite F
ons of the guide tube have their of
ends:connected by one
ons 15 each-of the latter having'its
: enlarged part 16 and 'its ends provided
45 with external screw threads 17 which en-
- gage with internal threads inthe opposing
rends of tio “intermediate body ; sections.

_ The lowermost body section 14 ha¥ its up-

. “.per-end also connected with the lower end
B0 g
by one of the coupling sleeves: 15.  The

~ number and length' of intermediate body
" and coupling sections which are employed

ie guide tube. is determined . by the
epth of the rock to
ace of the water. '
Although  the forx ‘
aried, that shown in Figs. 2, 8, 4 and 5. is

suitable and comprises an-upright shank 18
arranged within. the dlowermost . coupling,

60
. .section; 15 and the adjacent body sections of
iide ‘tube;.a plurality of cutting blades;
r teeth 19 projecting laterally from

1. the‘lo
- 88

10 represents an  upright hammer bar or_
F 1n‘ g . i v ' "y . . 3 N
- blow is delivered against the drill bit. This

and is ‘preferably detachably connected at
. its upper end with the lower end of the pis-

by any suitable means, those:shown in the:

~means. of the. up
18, 14 représentﬁ;thq'upper, _interme- v
e ig drranged.

and opens at its up--

of ‘the lowermost intermediate body section:

_bored below the sur-,

o lower end of the shank and eaeh hav-
ing i‘tswlb“w‘er ‘e‘d“g‘q conStru‘cted.in'}t‘he fo;';n

a8

‘of a chisel or cutter, and anenlargement,

collar or stop 20 formed at the upper end
of the shank within the lowermost interme-

ranged in the form. of a cross, as shown in

i ‘longitudinal -notches or  recesses 21

formed in the lower end of the lowermost

body section of the guide tube and project

laterally beyond ‘the periphery of this tube
.o -that the diameter of these blades taken

‘déate body section. The blades of the bit -

are preferably four in number: and ar- 70.

Fig:'4, and these blades are arranged with- =

7%

collectively is greater than the diameter of

- the guide tube on the outside theréof. Dur-

ing the operation of drilling a hole in the

‘rock the bit rests with its lower or cutting

80

edge upon the rock, the guide tube rests by

- per ‘end of ‘its notches on
the blades' of the bit, and the frame of the
machine and associated parts 'are supported

~by 'the guide tube, in" which ‘position of

these parts the lower end of the lowermost

85

body section “is arranged above the lower -

bit -is arranged above the upper edge of
the - lowermost ~coupling . section. Upon

starting  the reciprocating engine while the-
- parts. are'in this position the hammer rod:

edge ‘of the bit and the stop. collar of the .

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 dyr-
ing each downward stroke, whereby’the ciit- -

ting or-chisel edge of the latter is driven
with a cutting -action into the surface of
the ‘rock against Whibhﬂ the same rests in
substantially the sam® manner in which a

.'stone cutter’s tool is d¢iven against the sur-
ig. ' face of the stone. e

_-In order to reduce the weight of the guide -
‘tube and the hammer rod this:guide tube

and. the hammer bar-are made compara-

tive blow ‘against -the bit the coupling sec-

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

s0 as to engage the same with a new part

close -

95

100

106

“tively small in diametér, and in -order to
© prévent undue lateral deflection of the ham-
mer rod:so that the same delivers an effec--

110

tions 15 of the'guide sieeve have their bores
“constructed . to . fit comparatively

115~

of the rock for each blow of the hammer .

“bar and thereby cause the ‘rock to ‘be. cub
~away in comparatively. small bits or chips .-

which can’be subsequeritly easily removed
by & stream of water.. This turning moye-

120

ment of the bit is preferably effected by~ ~
mechanism which operates upon the upper -

. part of the guide tube so that the latter is
‘turned together with the bit which is inter-
Jlocked ‘therewith by -engagement of . the
‘blades of the bit with the mnotches or re: .

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

195

130



shown in Fig. 1, for example, comprise a

- horizontally rotatable gear wheel 22 which
- has a hollow hub 23 journaled in, a -bearing

:» 24 at the lower end of the frame and re-

- 5 ceiving the adjacent part of the upper guide .

tube section 12, a plurality of upright bolts
- 25 secured to the lower-side .of the gear

wheel and arranged in openings formed, in -

-an annular flange 26 on said guide  tybe
10.-section, a water motor having its casing

27 arranged on the lower part of the main’

-frame and provided on its driving shaft
28 with a pinion 29 engaging with the gear

:wheel 22, and a water supply pipe 30 lead-

15 ingk.from a pump on the ‘scow .or other
.. :source  of supply to the inlet of ‘the water
.~ motor. for operating upon- the blades or

» - buckets which are. secured.to: the shaft 28

* within. the casing and thereby turning the

20 -pinion- and the parts eperatively connected
¢ . therewith. . The gear wheel. 92 is held
_ against axial movement on. the frame by, en-
gaging its upper side with the lower end
 of the bearing 24 and providing: the upper
- 25 end of its hub 23 with a lateral projecting
_fange 31 which engages with the upper end

- -of said bearing, as.shown in Fig. 1.~
- While disintegration of the stone or rock
o -is being effected by the blows of the ham-
30 mer bar against- the- bit the: chips or pul-
" verized rock resulting from the cutting ac-
~ -+ tion of thebit is preferably washed out of the

"+, “-hole continiously so as to permit: the bit to
- work with .the greatest - freedom and effi<:

"85 ciency, . For this purpose water under pres-
_ sure.is preferably ‘delivered: into the upper
- "..end of the guide tube and conducted down-
»+ - wardly through the same and-discharged at
- the lower end thereof adjacent to the cutting

40 edge of the bit, whereby the. bits of stone "
~are carried upwardly out of the holethrough-

.~ the annular space.of the guide tube and t?;e
- ‘bore-of the hole to the exterior of the rock.
.~ The digscharge of the water together with

45 the ‘bits of stone from the hole which is:

. being bored is possible owing to”the fact

-+ "that the face of the chisel is of larger di-:

-ameéter than that of the guide tube,.where-
- by an annular space of ample ‘dimensions
50. is provided between the guide tube and the

- bore. of the hole for this purpose.  The:
.. - “water may be supplied to the upper end
.« . of the guide in any suitable manner. In-

- order, ‘howerver, to_ dispense- ‘with separite

.. water motor is connected by a pipe 32 with
.. .the water chamber 9, as shown in Fig: 1.

., By this meang the pressure water supplied
- 80
- dischd
“ter it psdés down through the ‘guide tube

by ‘the- tii

i ‘to be'dFain tilized for ‘washing theistone ."

65 qust a,nd ch‘ips_ out of the drill hole. The

~guide tube to the.drill hole. -

‘body section ‘of: the guide tube. By thus

“ently of the guide tube while ‘producing its

55 means for this .purpose the 'outlet of the ~the machine is lifted ‘means are provided

" which permit the reciprocating piston of the’

the’ 30 'after having *been utilizéd’
“for ‘turning ‘the ‘guidetube ‘and. the bit is -
rged” from the “eutlet of this ‘totor -
& water chamber 9 fromd which Jat- - ]
" permitting the hammer: rod -and the motor

1,176,041

relatwedlameter of vtheﬂ,.,ﬁe‘riphery' of the

hamier bar-and the bore of the different

sectiong .of the guide tube are such as to
-leave an annular space bétween these parts’
.which is ample-to provide the necessary. 7o

< (e . v

‘Passage ‘for the. wash. water thrdu‘gh :.i;he

"In order to obtain the greatest eﬂ’ectlve- o

.mess ‘of .the-bit on the stone When. the same
Jreceives: the: blow of the hammer bar the 75
- shank of this bit is fitted comparatively snug

in the lowermost coupling section of the

-guide tube-and in order to permit the pas- |

sage of the. wash water downwardly, between.

this shank and the respective coupling sec- 8o

tion 15 this shank'is provided with a plu-

.rality of longitudinal grooves 83 in. its- pe-
riphery which serve ag passages for the wash

i

water through the guide tube to'the drill
hole.. . As the drilling of the hole by the bit 85

_progresses the weight of thé bit and the ma- .

chine resting upon the same causes the bit
to. automatically follow up. the surface of

~the stone in’'the same measure as this surface

is cut away. underneath the bit. When the 90
hole has been drilled to the desired depth the "
machine islifted for disengaging the bit and. -
guide tube from the hole and then lowered: .-
upoh another part of the rock which is to be "

drilled.” During this lifting of the bit and 95 .
-guide ‘tube, the bit is permitted to drop in

the guide tube until its stop collar engages

.with the upper end of the lowermost cou- .

pling section 15; the extent of this movenent.

being s6.determined that when the stop col-
lar engages'with this coupling ‘section the
upper parts of the'blades of the bit will be
still within. the notches of the lowermost -

160

slidably .connecting the bit with the guide 105

tube the blow which the bit receives from the

- hammer bar is.not transmitted to the guide
“tube, on the contrary, the bit while receiving .

the blow is permitted to-advance independ-
110

-cutting action on‘the stone. -~
.~ While the machine is in' operation the gap .

or clear space between the shank of the bit
and the hammer bar in the separate position

‘of these parts is such that the valve mecha- 115

nism of the reciprocating air motor will con-

“tinue its normal operation for keeping this
‘engine or:motor running:  In order to suto-

matically arrest the hammer bar motor when
120

hammer motor:to descend: in its cylinder an

.abnorinal extent and thereby shift the ports -
of ‘this motor 50 'as. to arrest the operation

of this motor, this action being well known 125
and similar to that found in the drilling ma-
chines in general use.” For the purpdse of

piston’'to descend an abnormal distance for:

arresting the operation of this motor the 1se



: ':._,51"\{
guide tube is éc;"mounte& on the main frame
that it:is .capable of a limited downward
-movement on the frame and

- per end: of the shank of the

8 downwardly a sufficient extent s¢ as not td

interfere with ‘the abnormal descent of the:
) to effect the-
- automatic: stoppage of ‘the hammer motor,
- Although :various means may-be provided -

hammer bar which is necessary

10 -for permitting this longitydinal 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-

15, tween the upper side of these heads when the. -
-flange 31 of the upper guide tube section is

- engaged on its upper side by. the lower: side
. of the gear wheel 22, as-shown in Fig. 1,
- Upon lifting, the: machine the guide ‘tube
20 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-bolfs 25 which latter serve as. stogslfor-
/hen

25 limiting'the extent of this movement: W]
the guide tube is'thus lowered relatively to
the reciprceating engine cylinder the ‘upper’

-end of the shank
cient distance below the lower end of the’

30 _hammer bar as will permit this bar and the

~‘motor piston to descend an abnormal dis-

.tance and shut off the supply of compressed-

air to the cylinder.

. the machine so- that
86:rock and the engine frame and ‘associated
~-parts rest upon the flange of the guide tube,

Upon again lowering

. .the hammer bar will'be pushed upwardly by b
~the shank of the bit and the piston of the env

- gine will be shifted within its cylinder into.a'

- 40 position in which air will be'again admitteq

--to this motor for automatically restarting the
~same. without ‘requiring any Tanipulation

. for this purpose. ' - T L "

: _The, shank, blades
45 bit shown in Fig. 2 are preferably construct:
~¢d in one piece for greater ‘durability and se-
“curity and in ordér to permit of this form of
bit: being ‘

- lowermost coupling section 15 ‘of the guide
50 tube this coupling section is preferably di-
vided diametrically into two parts, as shown

- in:Fig. 5, which perndits the same to be read.

-ily applied to or removed from the shank of
the bit, oo

35~ TIn the form of dri’{ling Iﬁ‘achine élhbody- :

-ing-my invention which is shown in Fig. 6
- the slack connection between the guide tube

and the cylggder of the hammer operating .
du

__motor is produced: by permanently connect.

60 ing:the flange 35 of the guide tube 36 with

+_the driven gear wheel 37 of the tube rotating
mechanism and- providing the upper end of
the hub 88 of this gear wheel ‘with a lat-
erally‘projqui

85 normal operation of the.machine is arranged
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enables the up- .
bit' to recede’

‘pistoni to descend an abnormal extent and
-automatically stop the hammer motor, Au- ;
tomatic starting of this engine._or motor. is- o

of the bit is carried a suffic

its bit rests upon the -

-an‘d ‘sfdp‘;collér/of the

placed . with: its shank within the - 1
~prise an upright shaft 43
ings on the Upper part of the

‘ - vent this bit from becoming detached. fro
ng flange 39 which during the :

out of engagement wicn the. upper end of

;the bearing 40.of the hub of this gear wheel,

as shown in Fig. 6, but ‘when the machine is’

lifted the gear 87 together with the guide
~tube 86 will drop until the flange 35 engages ¢ o
upper end of the bearing 40, and -

with- the
thereby permit the shank of the bit to drop -
away from the hammer bar a sufficient dis. -

5

tance to cause the hammer bar and motor '~

also effected by again pushing the guide tube -

75

upwardly relatively to the engine cylinder' - ‘

in substantially the -same manneras de-"gp
scribed’ with _
shown in - Fig. 1. The. slack’ ‘connection . '
formed between:the guide tube and the mo- -
tor which permits of a
movement

of the guide tube relatively to'the 45

reciprocating part of the motor has a further ~
8 function: in ‘that it prevents the -~ <

important 3 ; .
motor operated drilling bar from striking -

blows against the bit.

the drilling machine is raised so that the bit
oes ot engage the rock the bit:drops intoits

ported by the same sc.that it is beyond the.

while the same at this

being broken by. the blows of .the hammer . ;
ar, - REERE

guide tube and the bit by means: o

motor, as shown in Fig, 1, this may be’ éf-

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. -
‘mitted from this air m
in various ways, for instance;

Motion :may be" trans-
motor: to the guide tube. -

‘which ‘are shown in Fig. 6 and ‘which com-
journaled in snit- ' -
able bearings on ‘the main- frame and pro--1
vided at its lower end with a pinion - 80

meshing with the gear wheel 37 and a hori- . < .

reference to ‘the eonstruction. . ' -

limited longitudinal - -

while the same is not - -
" In engagement with the surface of the rock yg’ o
but 1s.supported on the guide:tube,  When! -+ =

lowest position in the. guide tube-and is sup-r. -
95 .
reach of the lower end of the hammer bar: .-
The latter can therefore not strike the bit « 1,
time is supported by .. - i
the guide. tube whereby the ‘tube and the .

. parts connected therewith aré saved  from 100 -

Instead of effecting the _'_tu‘rninf« of the -
& water ool

,8L-- 105

fected bv means of an air operated motor 41 7

110: ¢

by the means. - . ¢

zontal shaft 44 journaled in ‘suitable hear- ... .

frame and-
connected by intermeshing bevel gear wheels

45 in the upper end of the upright ‘shaft and ',

by intermeshing spur gear ‘wheels:46j with o

the shaft 47 of the air motor. - .
In Figs. 7, 8 and 10 other means are shown - -
for permitting. the bit to partake of: the

lower section of the guidé tube and still pre

the guide tube, these means -comprising’:

key 48 arranged transversely.in an:‘opening 130:

120

125 0.
“limited longitudinal “movement within ‘the' v« .




e

~in the\IQWéI", guide ‘tube section 49 -and pro- -

- 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. :

For. greater convenience in assembling

- and dismembering the parts each of the up-

15

20

- . _per coupling sections 54 of the guide tube
10"

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

independent water supply pipé 55 may be
_connected with the water chamber 56, as .
"shown'in Fig. 6, for furnishing the neces-
‘sary - water - which . passes from this- cham-

ber: downwardly through the guide tube and
into the drill hole for removing or washing

- - out the loosened stone therefrom. -

- Instead of employing a stop collar on the

- bit, as.shown in Fig. 2, or a key .as shown

~in Fig. 10, for preventing the bit from be-

26

coming detached from the guide tube this

~may be effected by means of inwardly bent

claws 57 arranged at the lower end of the.

: 'lower guide’tube section 58 and projecting

© 80

61 of the bit is provided with longitudinal :

35

*“lower the sqafft
~ the water:this

- connected . with the deck of the boat by -

.50

. which the drilling machine slides vertically

'a” cross head 67 §lidable vertically<on the

partly underneath the beveled faces or in-

clined sides 59. of ‘the blades 60 of the'bit, -
-as shown in Figs. 12, 18,14, 15 and 16. In

this' last ‘mentioned construction the shank

grooves 62 which are in line with the cor-.

‘ners between ithe blades of the bit .and which:'
serve as  conduits. through which water
_passes .from the guide tube to -the face of

the. bit' for washing out the stone powder "
. from-the drill hole. PR o
40

- for mounting this drilling machine so as to"
it into or raise the same out of -

Although. various means may be prbvi‘ded

may be done by means of a

~ -+ derrick: which ‘is mounted ‘upor'a boat 63
: 45

and which comprises.two upright guide bars

64 connected "at their lower ends' with the

side of the boat while their ‘upper ends are

braces. 65, a cross piece 66. which ‘conpe i:sr
the lower part of the guidé bar and through

b

k& ,zupper.fgqrts of the guide bars and secured
T

“ito'the
SRR 11

ame of the drilling machine, a hoist~
ing cable 68 connected at one‘end :with the
movable cross head and passing at.its oppo-

- ..site end around a hoisting' drum 69 mounted

".80

- the’ heisting: cable.
"~ preferably. of such heft as will
drilling .
‘enable the

s

on the-lower part of the braces while its in-

termediate part passes around a guide: pul-

ley 70 at,t,i;e uppfr end-of the braces'and a
counterbalancing fweight 71 -connected  with

.. The counter: weight,.
' 1l permit
achine|to descend by, gravit

same to be raised more easily. - B
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‘-turni;hg:‘tlr‘xe druim- 69
may be raised. - ..

the drilling machine

- When using the-drilling thachine for bor- -
ing upwardly the samé may be mounted on .

a, derrick similar to that which is shown.in
- Fig, 19 and 'which comprises a base 72,

70

upright guide 78 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, abrace 74
pivotally connected at its:upper end with

: . : . . the upright-guide and connected ‘for hori-
.. When an air operated motor is employed
.for rotating the guide tube and drill bit an

zontal adjustment at its lower.end ‘with the

75 .

~base, a hoisting cable 75 connected with the: -

drilling ‘machine; and at. one end with a
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 weight 78 ‘¢on-
nected with the othei end of the hoisting

-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 machiné is comparatively Tight and can
be readily handled with little labor ‘and that

rapidly and. without liability of forming
large chips or hecoming.caught ‘in the, hole,

cost of drilling rock. - - !
I claim as my invention: -+ - :
1. A drilling machine comprising “a - bit
adapted t0 ‘éngage the surface to be drilled,
a-hammer bar for operating said bit; a guide
tube in which said "'bitaandgbar_ are arranged

and means for actuating said’ hammer bar.
2. A drilling machine comprising ‘a bit
adapted to engage the surface to be drilled,

a-hammer.bar for operating said bit, a guide -

80

o

90

the same permits of drilling héles in' rocks -
98

thereby effecting a material saving in, the -

100

and which is adapted {o enter the drill hole,
‘105

tube in which said pit and:bar are.arranged,..

"and which is adapted to enter thé drill hole,
. means for turning said;bit. -~

8./A drilling még

/{adapted to engage the:surfice to be drilled,
*| a hammer bar for operating said bit, a guide
 tubé in which said bit'and bar are arranged,
. andiwhich is adapted to enter the drill hole;

- means for actuating said hammiet ‘bar; and .

\means for actuating said hammer bir; and

"“;mgg-ns for forcing a clearing fluid through
.sai
lifrom “‘the hole the pulverized

gmaterial
“formed by, the bit. O

i

4..A drilling machine comprifing & guide.
, bube, which'is adapted to enter the drill
end of said.

- “hole, azhit gutded on the lower
tube, a hammer bar for opera'ﬁn'g -said-bit
tuating said bar.. - * o e
- 5. "Adrilling machine comprising a guide

| tube, which is adapted to enter the drill

guide, tube to said bit for removing.

110

hine comprising a. bit.

115"

120

125.

arranged within said tube, and meaps for

130
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e ‘olqg*ai\bit“nguided‘on‘che lower end of saig@ -tube, a hammer bar. arranged in said tube
. itube, hammer har. for operating said bit ‘and connected with said reciprocating part, .
. arranged -within said tube, means for acty- 2 bit guided in said tube and operated by
o . ating said. bar, and means for turning ‘said  said bar and ‘means for turning said guide
5 tubeand th e )

e bit guided: therein. . = = g and bit but bermitting the bit to move 70
6 driﬂlling;‘maféh,ine‘comprisin‘gag,uide tlen‘gthwise,‘independently of said tube. -~
S tube provided at its lower end with alongi- . 14 A drilling machine comprising a mo- -
s "7,“ti1‘dinal*‘slot,1a,\bit‘_.ha‘vi1‘1& a shank arranged - top having a reciprocating part, .a guide:
-t within said tube and'a blade projecting Jat- tube, a"hammer bar arranged in said tube
10 erally ‘fl;dm‘S‘ziidi‘sha"nk_ﬂthrough said slot and' anq, connected with said reciprocating part, 75"
L fmeansffof‘];turningf“said_‘t;jbe and bit. & bit guided in said tube and operated by
(G A drilling machine comprising 2 guide ‘said bar and means for permitting a limited
o -}jtube;rpro‘j\‘rided,dt'itSI‘IOWer end with a plu- 'Iongitud'i‘nal-‘:mo’vement.of said guide tube
s mlityfof;longitudin‘al‘ guide slots, & bit hay- - telatively to said motor. DU -
16 ing a shank. arranged within said tube and.: .~ 15; A..drilling machine comprising a mo- - 8¢

- provided with. a plurality of laterally pro-  tor. having & reciprocating part, a gnidé
ting bla‘_des‘a‘:éirrangedyfin ~said slots and- tube, a hammer bar arranged. in taid tube
ans for turning said tube and bit. Sani ‘and. connected with ‘said reciprdcating part,
A;:tdrilling’m_a,jcliihe-‘t:ompris‘in a guide. o bit guided’ int:said tube so'ag to be capable -
Wh‘ich‘is“ad;p_tfed' to enter the drill hole, ' of longituditial - movement independently -85

said tube and ‘provided - theyreqf;.aﬁd_bpemfed by said bar, and meang

vith a‘f‘l:();i‘ig'itpgl‘i‘n‘qlfcpﬁdi;it; ‘and means-for for turning said tube and bit relative to said

> a cle vgﬁﬂuid{i‘throughfsaid,_{tub_“e,.‘motox‘."f R S
\'anﬂl"‘thei‘conci;uit‘for.remm;ing‘the pulverized 160 A ‘drilling‘.maphine' comprising a'drill..

‘ ~25xqmat9r‘idl*frorh the hole cut by the bit, - - ing motor having a reciprocating part, 5 90
9 A drilling machine comprising a tube . guide tube, a hammer bar arranged in said =
: f‘_WHich‘f_isfadapkted*to‘en,ter{-xtha drill hole and tube and connected with said-ljeeiprqcating ‘
. which has a'p arality ‘of Sections, 4, bit  part, a bit guided in'said’ tube so as to be- .
uided on s id tubé, and a hammer bar ar- * capable of longitudingl movement independ- -
within &aid tube jsﬁm(d operating said ently of said:tube and operated by said bar, 95
Ll e LR Pl e and ‘means for” turning said” tube and bif
‘mg»mac’hine\‘compris‘ing a tube relative to _sgid - motor comprisinga gear -
plurfa;lity*of{“body: sections and ‘a. ‘Wwheel turning with said tube, 8 pinion mesh-
Yy of coupling sections each of which ing with said: gear wheel, and s motor for .
ects the opposing ends of two body sec- operating said pinion. N 100
abit atrfranged“in“thé;lov\fer end of said = 17, A drilling machine comprising a drill-

rranged with the -ing motor having a reciprocating” part, g

o ody: sections and coupling sections of said. guide: tube, a hammer bar arranged in said -
S tube an‘_d,?fopgra{ﬁing;xSaiid'ﬂ‘/bit;; e e tube and ‘connected with said reciprocating .
1L A drilling'm hin_e‘qqmp‘m's‘mg a-tube ' part, a bit guided in said tube and operated 105

2 plurality of body sections which Yy said bar, and means for turning said tube -

‘opposing ends provided with in- “and bit relative to said drilling motor com- =
Lesnt crew threads, and‘»ajplurality 'of;_COu‘-”_;_pri‘s:i-ng‘a gear wheel turning with said tube,”
. pling* sec ons each of which has its ends ‘2. pinion meshing with said gear. wheel, and
45 threaded xternally and Screwed- into the -afluid operated motor which turng said pin- 110
L ends of: two of said'bady sections and each ' jon and which discharges into the interior

. of whic ‘hasa bore ;qf-jsmallelj;diame_t,er‘than‘ of said guide tube for removing the pulver.
i said ody sections, g bit,‘guided on the lower  ized material from the hole. formed by said

i of s d tube, and.a hammer bar for bit. Sl e ool o .
‘50.‘opérating‘;said“bit‘atrang&dj"within said tube - 18. A drilling machine.comprising 2 mo- 115 |
o ‘an“‘d;guided'iby:{‘thejg{)‘uplmg“_s‘ection"s thereof. ' tor having a ‘reciproeating\part, a-guide-
19 A driling mac ‘i‘ﬁe}ccmpri‘sing'a‘g‘tube\‘ - tube, a hammer barlarranged'"“iq said ‘tube - -
aving a. plurality -of body sections and .a . and connected with sdid reciprocating part,
ngthy ‘iéé“‘diiidedlicbupﬁng section having. § bit guided in said tibe so s to be capable
‘ mae ted“by-“s%réw,zijoints with the' of longitudinal movement.indep,endently- of -120
ends "of '

ody sections, § bit  said ‘tube -and operated by said bar, and.

; “arranged in said -~ méans for ‘turning said tube and bit rela- .

ded\:_couplmg‘gswtidn,?,‘an‘j‘ enlarged stop, tive to said drilling _‘m.otorcompr!im_ng‘a:gear

ariat _‘its--;ujifper’end adapted to engagethe ‘whe‘el*turning with said tube, a-piion mesh,.

oer end . of said oupling: section- and ing with sai 4 i )

lts_lbwer?‘é‘ll‘d,,;&hd‘jaj‘h&@éﬁ" bar  nected “by intermediate gearing with said -

ithin the tube and operating said pinion. e
Lo 90 A drilling machine comprising s mo. -

- drilling machine COmprising g mo- - tor having-'a' frame and - a. reciprosating
“having a Teciprocating part, g guide  part, a guide tube mounted on said framie. » 130

gear wheel and 2 motor con- 125



30

a

“hammer bar connected with saidreciprocat-.

" ing part and .arranged within said tube, a

‘to said. reciprocating ‘part, and .a driving

10.

said’ frame so as to be incapable of-a limited
longitudinally|{ sliding “moyernent relative

pinion meshing with said ‘gear wheel -
20. A drilling machine comprising’a mo-

" said bit intermittently and means

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

2
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g i \for turn-
ing said-tube and.bit in unison. -

23. A drilling machine comprising ‘a

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

55

movement independently of said tube and .-
-adapted to rest on the surface to be drilled, -

a hammer bar guided in said tube, inde-

. pendently of said bit, means for reciprocat-

.- tor having a frame and a reciprocatingpart, .
a guide tube mounted on-said-frame, a ham-«

mer bar connected with said:Teciprocating

. part and arranged -within said-tube, a bit

15
20

25

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 reciprocating part,
;2 driving pinion 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
movement of the tube relatively- to -said
wheel. v T

CRLA dmlhng 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

~-frame so-as to be incapable of axial move-.
ment relatively to:said reciprocating part, -

".adriving Jpinion mounted on said frame and
meshing ‘with said’ gear.wheel, and means

movement of the. tube relatively to said
wheel comprising & plurality. of longitudi-

* nal bolts secured to-the gear wheel and pass-

45

-ing through a flange on’said guide tube. - -
prising a-

o+22.- A drilling machine:
guide. tuibe, a bit: guided ont
the tube so as to be capable

)

a hammer bar guided in‘said tube, inde-
pendently of said bit, means for reciprocat-
ing said bar for 0293' g the same to strike

Fe

- and means

-+ for causing said-tube to turn with-said.gear -
‘wheel but permitting a*limited longitiidinal

lower end of -
: ‘of longitudinal .
" movement independently of said tube and.
adapted to rest on the surfice to be drilled, - . . .
" Witnesses

ing said bar for causing the same to strike

sald bit intermittently while the latter rests
cdontinuously on the surface being drilled
, for turning said tube and bit in
unison.. - .
+, 24, A drilling machine  comprising a
-guide tube, a bit guided on the lower end of
the tube so as to be capable of Jongitudinal
movement independently; of "said tube and
adapted to rest on the surface to be drilled,

.8 hammer bar guided in said tube, inde-

pendently of said bit, means for reciprocat-

- 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 the guide. tube and
bit-during the drilling operation.

' 25. A drilling machine comprising a

60

65

70

7%

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
the guiide tube and adapted to receive blows
“from said hammer bar. S :
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, e |
' HARRIS T. DUNBAR. |
" Tuxo. L. Pore, '

B M Guamor
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