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This invention relates to new and useful im-
provements in drilling machines, and.more par-
ticularly .to self-propelled  drilling machines
especially well adapted for use in quarries.

The primary object of this. invention is to
provide means whereby holes may be.drilled at
various vertical and horizontal inclinations and
at various heights.

Another important object of the present in-
vention.is to enable the operator of the machine
to forcibly advance the drill irrespective of the
angle of drilling.

A further object of the .present invention .is
to enable the -operator to control the drilling
from various remote positions for maximum
safety when drilling info the breast.of a quarry,
and to permit the operator .to view the drilling
operation from a position.of vantage.

Still other important objects of the present
invention .are to.provide a machine of this char-
acter which may be.easily moved to & position of
use, -and which will be excepuonally flexible in
use for drilling.a plurality of holes from a.single
position of .the machine, and which machine will
also easily remove hits that are binding in the
holes.

A meritorious feature.of the present invention
resides in the means provided for propelling and
steering .the machine.

A further important feafuve of the present in-
vention resides in the :hoom .construction, and
the manner.in which the.drill carriage is. mounted
and driven thereon.

Still another important feature of the present
invention is the flexible canirol means for.con-
trolling the advance of the drill.carriage, so.that
the operator may stand.clear.of the machine so
as. to.avoid falling rocks.and the like.

Yet -another impoytant feature of .the .present
invention -resides in the imagt .construction .and
the means by which the boom is mounted .on
the .mast for vertical as well as pivotal .move-
ment.

Final important featuues .of the present in-
venbion to he set forth. specifically herein Teside
in the mast heing supported on a retatahle turn-
table, which turntable-is in turn qounted on.a
vertically adjustable hoom .carriage, and the
turntable and. the boom .carriage heing ; :provided
with registrable openings for-the-dr 1111ng of ver-
tical -holes.

These, tozether with-various ancillazy features
and: objects of the: invention which will later
become.apparent.as:the following descripfion:pro-

ceeds, -are .attained- with the present. invention,.

a preferred.embodiment of: which has been illus-
trated by way: of .example only in the accom-
panying drawings, wherein:

migure 1.is: a side: elevational view.of the drill-

ing ;machine with .portions . of ;the .same: being.

10

20

25

30

35

40

45

50

55

.60

2
shown broken away, and with alterhate positions
of the arch and the boomn being indicated in dottéd
outline;

Figure 2 is a top plan view of the machine
shown in Figure 1 with the means for rotating .
the turntable being removed;

Figure .3 is an enlarged rear elevational view
of the .upper portion of the mast construction,
and illustrates particularly the mounting means
for the boom and the means by which the boom
is elevated relative to the mast construction;

Figure 4 is a detail sectional view.taken upon
the plane of the section line 4—4 of Fizure 3;

Figure 5 is a side elevational .detail view of
the means hy which .the boom construction is
pivotally secured on the boom mounting nieans;

Figure 6 is a longitudinal detailed .sectional
view .of the boom construction with portiens
heing broken away, this view being taken upon
the plane of the section line §—6 of Figure 7;

Figure 7 is a transverse sectionsl view taken
upon the plane of the. section line T—T in Fig-
ure 4;

Figure 8 'is a bottom plan view of .the drill
carriage;

Figure 9 is an enlarged detail view. lllustra,tmg
the. manner in which the lower ends of the mast
standards are pivotally secured to the. turntable,
with an alternative position of -the mast stan-
dard bheing. shown in dotted outline;

Figure 10 is a detail sectional view taken upon
an enlarged scale and upon the plane of the:sec-
tion line {0—i8 of Figure 1;

Figure 11 is another. detail sectional view, this
view being taken upon a plane at right angles.to
the.plane of-the seetion shown in Figure 10;

figure 12 is a-vertical sectional view .similar
to that shown in Figure-10; however, this view
pbeing.taken at the other end. of the arch;

Figure 13 is-an enlarged sectional- detail view
of a portion of the means by which:the boom:car-
riage.is elevated and lowered;.

Figure 14 is a detail view, partially in-vertical
seetion, of the means provided. for selectively
driving the individual- treads:of the machine;

Figure 15 is an elevational view of the drive
gear provided with.clutch sleeves;

Figure .16 .is.an elevational view of-one of the
slidably mounted clutch. elements shown.in Fig~

ure 15;.and,

Figure 17 is a-side elevational detail.view, par-
tially in section, of the means provided.for selec-
tively braking one of the treads of the.machine.

Reference is now.made more specifically to the
accompanying drawings, wherein like numerals
designate -similar parts throughout .the various
views; and. in which .the -drilling .machine :is
indicated generally at 10.

Before -progeeding with .the detailed deserip-
tion of ‘the machine .10, it will be seen .that the
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same comprises broadly a self-propelled vehicle
i2, the frame 14 of which supports a boom car-
riage 16, such boom carriage 16 being vertically
adjustable with respect to the frame {4. A turn-
table {8 is rotatably mounted on the boom car-

riage I8, and such turntable 18 carries a mast

construction 20 for rotation therewith about
a vertical axis. A boom construction 22 is piv-
otally mounted intermediate its ends (see Figures
3 and 4) on a boom mounting means 24, such
means 24 being adjustable vertically with respect

4

boom carriage itself being retained in a hori-
zontal attitude at all times. Means is provided
for elevating -and lowering the boom  carriage
16, such means comprising a worm ‘pinion 74

- suitably fixed or keyed upon the shaft 58 (see

Pigure 13) whereby the shaft 56 may be rotated
to rotate the links 60 to raise and lower the boom

. carriage {6. The worm pinion 74 is operatively

10

to the mast construction 28. A drill carriage

26 is mounted for reciprocation along the length
of the boom construction 22, and a pneumatic
drill 28 is carried by the drill carriage 2§ for
drilling holes. .

From the above general description it will be
seen that within the limitations of the move-
ments afforded by the boom carriage 16, the
turntable (8, the boom mounting means 24, and
the pivotal movement of the boom construction
22 relative to the boom mounting means 24; the
drill 28 may be operated and advanced along
any line intersecting the vertical axis of rotation
of the boom construction within a large spacial
region, and that the line selected may intersect
such verbical axis at vertically adjusted posi-
tions and be vertically inclined thereto.

In detail, the vehicle 12 is self-propelled and
includes endless treads of the caterpillar type 30
and 32 suitably mounted upon the opposite sides
of the frame 14. The frame {4 includes lon-
gitudinally extending side members 34 connected
adjacent the rear end of the vehicle {2 by a
cross member 36, and a pair of rearwardly ex-
tending frame members 38 are formed on the
member 24 in spaced relationship to the side
members 34. The drive shafts 40 of the drive
sprockets 42 for the endless treads 30 and 32
are suitably journaled in the frame members 34
and 38, and sprockets 44 are suitably secured to
the shafts 4@, in the spaces between the frame
members 34 and 38. . i

Aligned drive shafts 46 and 48 are rotatably
mounted for rotation on the frame members 38,
as at 50, and are provided with sprockets 52 in
the spaces between the frame members 34 and 38.
Drive chains 54 are entrained over the sprockets
52 and the respective sprockets 44 in the spaces

between the frame members 34 and 38, whereby |

. the action of the treads 30 and 32 may be con-
trolled respectively by the shafts 46 and 48.
Means shown in detail in Figures 14-17 to be
described presently are provided for selectively
driving and braking the shafts 46 and 48.

A transverse shaft 56 is disposed forwardly of

the transverse frame member 36 and has its
opposite ends suitably journaled in the frame
side members 34, as at 58, A rear pair of trans-
versely spaced links 60 have their lower ends
fixedly secured to the shaft 56 for rotation there-
with, and have their upper ends pivotally se-
cured as at 62 to depending brackets 64 carried
by the boom carriage {6. In addition, a pair of
forward, transversely spaced links 68 is provided,
" the upper ends of which are pivotally connected
as at 68 to depending brackets 70 carried by the

boom carriage 18, the lower ends of the links

68 being pivotally connecfed, or mounted upon
inwardly extending stub shafts T2 carried by the
frame members 34. It will be understood that
the links 60 and 66 are all of equal length and
in parallel relation to each ofher, whereby the
boom carriage 16 may be moved vertically along
the arc defined by the links 60 and 66 with the
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engaged by a worm 76 mounted upon a shaft 18,
the end of the shaft 78 adjacent the worm pinion
14 being suitably journaled in a bracket 80 car-
ried by the the frame i4 by means not shown,
an intermediate portion -of the shaft 718 being
suitably journaled in a bearing 82 carried by the
transverse frame member 36, and the rear end
of the shaft 18 being provided with a crank -
handle 84, whereby rotation of the shaft 56 may
be effected. .

‘The turntable 8 is rotatably positioned on
the top of the boom carriage 16, and any suitable
means may be provided for retaining the turn-
table 18 from lateral displacement from the top
of the boom carriage 16, and such means may
conveniently take the form of retaining flanges
86 carried by the boom carriage 18 that are in-
turned to overlie the upper surface of the turn- °
table (8. Means is provided for rotating the .
turntable 18 upon the boom carriage (6, such
means comprising gear teeth 88 formed upon the
annular periphery of the turntable 18. As best -
shown in Figure 1, a bracket 89 is carried by the
boom carriage 16, in which bracket 89 is rota- °
tably mounted a pinion 90 that is in mesh with
the gear teth 88, the arrangement being such
that Totation of the pinion 90 will effect rotation
of the turnable (8. In order to rotate the pin- -
ion 99, the latter is provided with a shaft which
projects upwardly from the bracket 83 and has -
its upper end provided with a crank handle 92.

The mast construction 20 comprises a pair of
transversely spaced vertical standards 94, the
lower ends of which are provided with mounting
flanges 96 (see Figure 9). The mounting flanges
96 are hingedly connected to the turntable i8 as
at 98 so that the standards 94 may be swung to
a horizontal reclined position as indicated at 108,
however, the standards 94 are normally retained

. in the erect full line position by fastening means

" 102, such fastening means 102 being of the releas-
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able type to permit angular movement ‘of the
standards %4 when desired. ‘
The upper ends of the standards 94 dre con- ~
nected by a fransverse arch i04, one end 106 of
the arch being pivotally mounted on the cor-
responding standard 94 for horizontal swinging
movement of the arch 104, while the other end
108 of the arch (04 is detachably secured to the
other standard 94, the arrangement being such
that the arch 104 may be disposed in its full line
position or swung to the position indicated in
dotted outline at {10 in Figure 1. The purpose
of this arrangement will presently appear. While
the arch (04 may be secured by any suitable
means to function as described above, in the
preferred construction, and as shown in Figure
12, the extremity of the end (06 of the arch (04
is flanged at (12 and is rotatably received in
the split upper portion 114 of a mounting collar
116 so as to bear upon the upper end of the
standard 94. The collar {i6 is fixed to the
standard 94 by a transverse pin 118, and the
flanged end 106 of the arch is retained within
the split portion 114 of the collar 6 by a suitable

-sectional clamp (20 embracing the portion 'i14,

it being understood that normally the clamp 120
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will -be ‘tightened to only such an -extent as to
permit rotation of the:arch 194. o

With respect to the end (02 of the arch 104,
it will be seen upon reference to Figures 10.and 11
that the same-has fixed by a pin {22 to one side
thereof a section 128 of a sectional clamp desig-
nated generally at 126. 'The other sectiocn {28 of
the clamp 128§ is carried above the upper end of
the standard 94 by a collar 1308 fizxedly secured
to the standard 94 by means-of a pin {32. The
arrangement- is such that upon the arch. (84
being swung to the full line position, the releas-

able fastening bolts 134 may be secured to ‘the.

sections 124 and 128 to retain the alch in the
full line position.

The boom mounting means 24 comprlses 2
horizontal tubular shaft {36, the opposite endds
of which are suitably secured by welding or the
like to a pair of upstanding guide sleeves {38
received on the standards-84. The sides of each
of the sleeves (33 opposite the shaft 3§ -are
slotted at 140, see Figure 1, and provided with
g pair of lugs 142.
that fastening bolts (44 pass through ‘the lugs
142 to ‘adjustably -clamp the sleeve 138 to the
standard 94 associated therewith. It will thus
be seen -that the mounting means 24 may be
releasably retained at-any adjusted vertical posi-
tion by tightening the bolts 44, and that the

means 24 may be moved vertically when the bolts ¢

{44 -are loosened.

Means is provided for raising and lowering the
boom mounting means 24, which in the preferred
form of the invention comprises a cable reel {48

suitahly mounted on the top of the central por- &

tion of the arch (84. The reel {48 is driven by
any suitable type of air motor 148 also mounted
on the arch 104 and supplied air through the
flexible conduit 158. A pair of cables {52 and
158 have their inner ends suitably fixed to the
reel 146 and their outer ends secured to brackeis
156 carried on the sleeves {38, the intermediate
portions of the cables 152 and 154 keing guidably
received through vertical guide openings.{ 58 pro-
vided in the arch 184. As will be apparent upon
reference to Figure 3, when the reel 148 is turned
to‘take up the cables 182 and 154, the mounting
means 24 is raised, and ‘when the air pressure is
relieved from the motor 128 and the bolts {44
loosened, the boom mounting means 24 descends
by gravity. It will be understood, of course,
that.if desired or-deemed expedient the air motor
(48 may be of any suitable reversable type or
employ reversing gearing, not shown, to-drive the
reel-. 146 in either direction.

:As best shown in Figures 3-5, inclusive. a
sectional sleeve 168 is pivotally mounted on -an
intermediate portion of the shaft 13§, the upper
and lower sections 162 -and 184, respectively, of
the -sectional sleeve (89 being releasably retained
in :assembled relation by fastening bolls 168.
The boom construction 22 is fixedly secured fto
the upper section 162 and the drill carriage
driving means to-be presently described is fixedly
secured to the lower section (84 -as will be de-
seribed presently.

As best shown in Figures 3, 4 and 7, the boom
construction 22 includes an elongated base plate
{68, upon the top of which base plate is suitably
secured by welding or the like apair of channel
members 178. The channel members {13 each
includes.a web portion {72 -and vertically spaced
flanges 1714, and are disposed with the web por-
tions 172 in back to back spaced parallel relation.

The drill - ca.rrlage .28 includes a web. portion 11§

The . arrangement is such
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5 members 170.

-end .of -the. samﬂ el

overlying the members 110 and alsp includes
legs 118 dlsposed on the opposite sides of the
members 170" Brackets ‘180 are:fixed to the ad-
jacent faces of the legs I'la such ‘brackets 180
carrymg rollers 182 that Totate about vertieal
axes and engage the. inner faces of ‘the web por-
t1ons 112 of the ‘members 110 to restrain the
arna.ge 26 agamst lateral’ d1sp1acement In ad-
dition, the adjacent faces of the legs 118 are
pI ov1ded with gets of vertically spaced: stub axles
84, upon wh1ch axles 184 are journaled rollers
{86 that enﬂage the adJa.cent faces.of the upper
and lower ﬁanves l14 -of the members. 110, the
anrangement bemg stich as-to support-the carrier
25 on the members {10 and to restrain-the same-
against ~vertical movement

The web portmn 176 of ‘the:carriage 26 has a
pair ,of spaced .depending -brackets 188 -which
are.secured to-the opposite ends of a chain {90,
as clearly shown in Figure 4. The chain (90 is
chsposed in upper and lower flights 192 ;and- (94
between and in parallel spaced relation to ‘the
members |10,-and isientrained over idler sprockets
195 disposed -b,etwe,en- ‘the -opposite ends of the:
“Fach of the sprockets (96 is jour--
naled in -a yoke :198, :and the bight -porticn 200
of the yoke 198 ‘is 'secured to a threaded hbolt
202 that extends through -end plates 204 .con-
necting the opposite -ends of the members 170"

“The outer or free end- of the bolt 282 is provided

with a pair .of threaded nuts 206 that hear-
against the end plate 204 to lock the bolt 262
in longitudinally adjusted position, the arrange-
ment, belng such-as to afford means for adJustably*
tensioning -the -chain. 180,

An intermediate portion -of the base plate is
provided with.gepending lugs 288 thatare iv turn
detachably secured by fasteners 20 to brackets
212 formed-on the upper-section 182 of the sleeve
168. whereby the heom .construction 22 rotate
on the shaft 138 with the:sleeve t59.

Fixedly secured by any suitakle meansto the
lower section {84 of the-sleeve 188 is the housing
of reversible-air motor 2(4. ‘Upon-an output:shaft -
216 of the motor 214 is fixed:a drive sprocket Zi1&.
A yoke 220 fixed to'the housing of the motor 214
partially ssurrounds ‘the sprocket 218 in :spaced
relation thereto and has:its free ends extending
upwardly -into a :slot 222 provided in the ‘basc
plate 468. The upper ‘ends of the yvoke 228 are
proviged ‘with idler sprockets.224 over whichithe -
lower fight 484 of the .chain 1922 is entrained,
with 'the :portion :of the -¢chain 190 intermediate
the sprockets 224 being depressed and entrained
under the drive-sprecket 248, whereby the- chain

190, and consequently, the drill.carriage 28 may -

he. driven by the air mator 244,
The air motor 214, which is: \of any suitable -
versahle tyve is supphea air through the flexible
conduit 226, .in -which conduit :225 is oper cmveh
dmpoqed a: cont1 ol valve 228-of any smfable type
for -conirolling the opew,tlon of. the motol 214,
As hest shown in Figures 1 and 4, the - valve 223
includes a plvoted .control. lever 230, and mesns
is plewded for actuatme the lever. 238 from a
remote posmon selected. at. the o'ptton of ‘the
machme operatm »aU.Ch actuatmg meq,n in-
cludes .a Bowden wire 232 the housing &34 of
Whl('h ds ﬁxedly seomed to.the base piate iﬁ‘* by
a. bla,cket 236 closely spaced to the lever 238, ‘and
the wire. 238 of. whlch 15, operatwely connected to
the outer end of the lever 230. Finger control
means 2&0 (see. Figure 1) of any conventional
; ) ) e 1S, pl:ovuied ‘at the
mote from-the lever 230, and<
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such means 240 are norma.lly retained in a spring
clip 242 carried by the base plate 168. The ar-
rangement is such that the means 248 can be op-
erated when the same is supported by the spring
clip 242, or the same may be removed from the
spring clip 242 and used at any selected position
within the range of the flexibility of the Bowden
wire, which may, of course, be of any desired
length.

Suitablé means, not shown, may be provided for
tilting the boom constructlon 22 on the shaft 138,
and could conveniently take the form of a man-
ually operable gear journaled for rotation on the

air motor housing 214, which gear would mesh

with a gear keyed on the shaft 136.

As clearly shown in Figure 1, the drill 28 is
suitably mounted in any suitable manner upon
the carriage 26 for movement therewith, such
drill 28 being of any suitable pneumatically op-
erated character and iricluding a bit 244, with air
being supplied to the drill 28 through a flexible
conduit 246.

Obviously, the present invention is to be used
in conjunction with any suitable means for com-
pressing air, not shown, and that if desired such
air compressing means could be conveniently
mounted on the vehicle 12. Furthermore, it will
be obvious that the air conduits 150, 226, and 246
will be connected to such air compressing means,
and suitable control valves will be provided in
the conduits 150 and 245 as well as in the con-
duit 226.

As will be appreciated, the purpose of pivotally
mmounting the arch 104 upon one of the standards
94 is to permit the boom construction 22 to be
swung to a vertical position, and in order that
the drill 28 may be utilized when the boom con-
struction is in the vertical position, the boom
carriage 16 and the turntable {8 are provided
with cut-out openings 248 and 250, respectively.
As best shown in Figure 2, the turntable {8 may
be rotated to such a position that the openings
248 and 250 are in registry so that the drill 28
may be moved vertically therethrough when the
machine is used for drilling vertical holes.

As described, it will be evident that the ma-
chine may be utilized for drilling horizontal holes
closely spaced above the ground level upon which
the machine is supported when the boom car-
riage 16 is lowered, and that by virtue of the
turntable 18 and the slidable mounting of the
boom mounting means 24 on the mast construc-
tion, extreme flexibility in the use of the machine
is afforded.

As mentioned hereinbefore, means are provided
for selectively driving and braking the shafts 46
and 48, and such means are clearly shown in Fig-
ures 14-17. Upon reference to Figure 14, it will
be seen that a drive housing 252 having integral
mounting flanges 254 is fixedly mounted on a
rearwardly projecting frame portion 256 carried
by the frame member 36 by fastener 258. Al-
though not shown as such, it will be apparent
that the housing 252 may be sectional in charac-
ter and detachably held in assembled relation by
a pair of peripheral flanges to permit easier as-
sembly of the parts to be described that are re-
tained therein. As will be evident upon inspec-
tion of Figure 14, the opposite sides of the hous-
Ing 252 are open and the reduced adjacent ends
of the shafts 46 and 48 project into the housing
252,

A gear 260 is disposed in housing 252 and is
provided with oppositely extending integral
sleeves 262 and 264 which project outwardly
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from ‘the housing through the open sides thereof
in concentric relation to the shafts 46 and 48.
Each of the sleeves 262 and 264 is surrounded by
anti-friction bearing 266, with the inner and
outer races 268 and 270 thereof respectively en-
gaging the sleeve and the housing 252. I will
be noted that lateral movement of the races 268
and 270 is limited by the gear 260 proper and an
annular retaining flange 272 carried by the hous-
ing 252, it being apparent that a flange 272 is
provided for each of the bearings 266. In this
manner, the gear 260 is securely mounted for
rotation within the housing 252. In a similar
manner, antifriction bearings 274 are interposed
between the reduced adjacent portions of the
shafts 46 and 48 that are disposed in the housing
252 and the sleeves 262 and 264, respectively,
whereby the gear 260 securely supports the ad-
jacent ends of the shafts 46 and 48 for relative
rotation. It will be noted that the adjacent ends
of the shafts 46 and 48 are received in cylindrical
pockets 276 formed in the opposite sides of the
gear 280 so that the gear 260 limits endwise move-
ment of the shafts toward each other.

The outer ends of the sleeves 262 and 264 are
provided with axially extending clutch teeth 278
and 280, respectively, through which the rotary
motion of the gear 260 may be communicated
selectively to the shafts 46 and 48. Inasmuch
as the means 282 for selectively driving the shaft
46 from the gear 266 is substantially identical
to the means 284 for driving the shaft 48 there-
from, it is deemed that only a description of the
former will suffice for the purposes of this spec-
ification. In order to drive the shaft 46 from
the gear 260, a sleeve-like clutch element (see
Figures 14 and 16) 286 is slidably mounted on
the shaft 46 for movement toward and away from
the housing 252, the shaft 46 being provided with
elongated keys 288 engaged by the element 286
to prevent relative rotation of the latter with
respect to the shaft 46. As clearly shown in Fig-
ure 16, the outer periphery of the end of the
element adjacent the housing 252 is provided
with a plurality of circumferentially spaced re-
cesses 290 that open toward the housing 252, the
arrangement being such that the clutch teeth
278 on the sleeve 262 are received in the recesses
290 when the element 286 is moved to the dotted
line position shown of the same in Figure 14 to
establish a positive driving connection between
the gear 260 and the shaft 48, as will be appar-
ent to those skilled in the art.

In order to selectively engage the element 286
with the clutch teeth 278, a handle 292 is pivoted
to a bracket 294 carried by the housing 252, the
handle 292 being connected to the element 286
by means of a ring 296 rotatably mounted on the
element 286 and retained thereon by spaced ribs
298, such ring 296 carrying a bracket 300, with
a link 302 pivotally connecting the bracket 300
to the handle 292. The arrangement is such that
when the handle 292 is swung toward the hous-
ing in the direction indicated by the arrow 304,

the element moves from the full line position to

the clutching position shown in dotted outline in
Figure 14.

As thus far described, it will be clear that either
one or both of the shafts 46 and 48 may be oper-
atively connected to the gear 260 at the option
of the operator by suitable manipulation of the
handies associated with the means 282 and 284.

In order to drive the gear 260, s reversible ajr
motor 306 (see Figures 1 and 2) of any suitable

-conventional type is mounted on the frame mem-
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‘ber 36 by means not shown and is dlsposed a
short distance in advance thereof. - Flexible air
conduits 308 are connected to the air motor 3066
for operating the same, it bemg understood that
suitable valve means; now shown, aré provided
in the conduits 308 for selectlvely stoppmg and
TUnNning the motor i reverse .directiois. The
motor 326 includes o rear Wardly e‘{tendmg out~
put shaft 310 which projects through a sultable
-opening into the housing 252 and is dlsposed di-
rectly below the gear 260 therein. . ‘The portion
of the shaft 310 disposed w1thm the housing 252
is provided with a worm gedr 3i2 that is in en-
gagement with complementary gear- teeth 314
formed on the periphery of the gear 26!’3 so that
the gear 260 is driven from the air motor 306

Inasmuch as it will- frequently be des1rable to
hold one of the shafts 46 and 48 agamst rota=
txon wh11e dr1v1ng the other or to hold both of
the shafts against rota,tmn simultaneousgly, brake
means 316 and 318 gre provided for the shafts
46 and 48, respectively. Inasmuch as such fheans
are identical, only the means. 316 will be deseribed
in detail. The means 318 are shown in Figlres
2, 14 and 17, wherein it Will be seerm that the
shaft 45 has o brake drurm 320 securely attached
thereto.

A brake band and mechamcal actuatlng means
therefor is provided for ‘use ifi coniunction with
thé brake drum 320. Briefly, Such construction
ineludes. a brake band 322 partially sturrounding
the. drum. 32!! the intermediaté portion of the
band 322 heing gmdmgly supported. by a.U-shaped
bracket 324 fixed théireto and: slidably embracing
a laterally prejecting support: arra 826 on. the
frame member, 38 adjacent thereto, a. hand lever
328 is pivoted on a segmental -rack 238 rigidly
mounted on a bracket 382 carried by the frame
member 3§, The lever 328 may be locked in ad-
justed position by a spring operated Iatch 334
that engages. the rack, 388,  An L-shaped. arm
336 is pivoted at 338 to.oie end of the band. 322.
and at 340 is pivoted. to 4 link 342. that. has. its
other end pivoted to the lever 3%8. .A pin 344
is pivoted to the arm 336 at.24%5 and has its upper
end slidably -exténding through, an . apertured
glide 348 carried on the; cther end of the: band

322, with the upper end of the,pin 344 being pro-

vided with .a nut 350 to. limit downward move-

ment of the pin 344 rela,tlve to the: guide 348, . It.

will be readily apparent that swmgmg the. lever

328.in. the direction indicated. by the.arrow., 352
will, tension. the, band 322 about the brake drum.

320, and vice versa. In order to free the band
329 from. the drum 320, a coiled compression
spring 354 embraces the pin 344 intermediate the
guide 348 and a guide arm 386 earried by the rack
230" through which the pin 344 slidably extends.

It will thus be-seen-that the operator may se-

lectively brake or drive either,of the treads: 36:

and 32 in- either direction, whereby the:machine
is very maneuverable to posit»i@n' the same whenp-
ever degired.

From: the f01 egomg, the constnuctlon and opex-
fztlon of the machine will be readily understood
and further explanation is believed to be unnec-
essary. However, since numerous.modifications
and changes will readily oceur to' those skilled
in:the art after a consideration:of the foregoing
cpecification and accompanying:. drawings, it is
not. desired: to. limit the invention: to the:exact
construction shown and. described, but all suit-
able modifications and equivalents may be re-
sorted to, falling within the scope of the appended
claims,

10

I-Ia,vmg desenbed the invention, what is clalmed
as new is: .

‘1A dr1111ng machme compnsmg a vehlcle in-
cludmg a, frame and -a booni, carriage ¢éarried
thereby, means for elevatlng' the boom carriage
rélative to the: fiame, a turntable rotatably
mounted or the boom. carriage, an upstanding
mast’ supported on ithe turntable, boom mount- -

 ing means movable vértically on the mast and
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means for elevating ang lowering such mounting
means’, -an, eI'o'ng'a;ted boom. pivotally c’ar‘ried by
_ment a. drill carriage movably mounted on the
bhoom, and. means far advancihg. the drill carriage
and sald turntable having registrable  vertical
openm therethiough. permlttmg vertical drill-
ing aleng a line closely spaced parallel to the
mast. .

2. In a drﬂlmg machne a frame and a boom
carriage carried thereby, means for elevating the
boom. carriagé relative to the frame, a turntable
rotatably mounted on the boom carriage, an up-
standing .magt pivoted .at its lower end to the
turntable for vertical: swinging movement; means
for relea,sably retaining the mast inan erect posi~-
tion, .an elongated boom plvotally supported on
the mast for vertical swinging movement, a drill

carriage. movably mounted on the boom, and
means for advancing the drill carriage along the
the length of the boom. .

3..In j drilling machme a. frame and a boom
carriage cairied thereby, means for elevating the
boom carriage relative to, the frame, a turntable

_rotetably mounted on.the boem carriage, an up-

standing rhast supported on the. turntable, said
mast. comprising. a.paiz OI parallel vertical stand-
atrds connécted at thelr upper ends by a trangverse
arch; boom mouni.mg means slidable on the ver-
tical standaids and xtending: therebetween; an
elongated boom pivotally carried by the mountmg
means for verucal swmgmg movement - between
the vertical standards, Jmeans for elevating and
lowering the: mountmg means, a drill carriage
movably motitited. on. the boom,. and. means.-for

- advancing thie drill carriage a,long the length of

the'boom. ., . ...

4. In a dnllm” machme, a. frame and a boom
carriage. carried ¢ ’reby, means for elevating the
booii’ earriage relative to the.frame, a turntable
rotatably mounted on the boom carriage, an up=
standing mast supported on: the turntable, said
mast compl ising a pair of parallel vertieal stand-
ards eonnected af.their upper ends. by a transverse.
arch, hoom Motinting means.slidable on the ver-

* tical standards.and extending therebetween, an

elongated boom plvota,lly carr1ed by the mount-
ing. meafis for. vertical swmgmg movement. be~
tween the vertical standards, means for elevatmg_
and, Jowering: the. mountmg means, clamping:

Y piegng carried by the mountmg ‘means for releas=:

ably 1etam1ng the latter ifi a vertlcally adjusted
posutmn oni the vertical- standards, a drill carriage
movably micunted ond th\, boom and means for ad-.
vancmg the dr 111 car’ mage along the length of thez

" hoom..

. 5. In a drxlhng maehlne ‘2 frame and a boom-,
can 1ave garried: thereby, means for elevating-the:
boom, carriage.velative to the frame:‘a turntable

, rotabably mounted:on the: boom carriage; an up-

standing: mast supported ‘on: the .turntable, said
mast .COmDEising a pair.of paralle] vertical stand:.
ards: connected.at their’ upper .ends by an. arch,:
boom mounting means slidable on. the vertical
standards and extending therebetween, an elon-

gated boom pivotally carried by the mounting
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eans for vertical swinging movement between
the vertical standards, means for elevating and
lowering the mounting means, clamping means
carried by the mounting means for releasably
retaihing the latter in a vertically adjusted posi-
tion on the vertical standards, a drill carriage
movably mounted on the boom, and means for
gdvancing the drill carriage along the length
of the boom, said boom carriage and the turn-
table having registrable vertical openings per-
mitting drilling along a line substantially parallel
to the standards and closely spaced to the plane
of the latter.

6. In a drilling machine, a frame and a boom
carriage carried thereby, means for elevating the
boom carriage relative to the frame, a turntable
rotatably mounted on the boom carriage, an up-
standing mast supported on the turntable, said
mast comprising a pair of parallel vertical stand-
ards connected at their upper ends by a transverse
arch, boom mounting means slidable on the ver-
tical standards and extending therebetween, an
elongated boom pivotally carried by the mount-
ing means for vertical swinging movement be-
tween the vertical standards, means for elevating
and lowering the mounting means, clamping
means carried by the mounting means for releas-
ably retaining the latter in a vertically adjusted
position on the vertical standards, a drill car-

riage movably mounted on the boom, and means ¢

for advancing the drill carriage along the length
of the boom, said arch having one end pivotally
connected to the upper end of one of the stand-
ards for horizontal swinging movement, the other
end of the arch being detachably secured to the
upper end of the other standard. = ) ‘

7. In a drilling machine, a frame and a boom
carriage carried thereby, means for elevating the
boom carriage relative to the frame, a turntable
~ rotatably mounted on the boom carriage, an up-
standing raast supported on the turntable, said
mast comprising a pair of parallel vertical stand-
ards connected at their upper ends by an areh,
boom mounting means slidable on the vertical
standards and extending therebetween, an elon-
gated boom pivotally carried by the mounting
means for vertical swinging movement between
the vertical standards, means for elevating and
lowering the mounting means; clamping means
carried by the mounting means for releasably re-
taining the latter in a vertically adjusted posi-
tion on the vertical standards, a drill carriage
movably mounted on the boom, and means for
advancing the drill carriage along the length of
the boom, said boom carriage and the turntable
having registrable vertical openings permitting
drilling along-a line substantially parallel to the
standards and closely spaced to the plane of the
latter, said arch having one end pivotally con-
nected to the upper end of one of the standards
for horizontal swinging movement, the other end
of the arch being detachably secured to the up-
per end of the other standard, whereby the arch
may be swung to one side to permit alighment of
the boom with said openings.

8. In a drilling machine, a3 mast comprising a
pair of vertical parallel standards, a transverse
arch connecting the upper ends of the standards;
boom mounting means comprising a horizontal
shaft extending between the standards and hav-
ing means at its opposite ends slidably guided on
the standards, means carried by the arch for
elevating the mounting means, means for releas-

e«
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ably securing the boom mounting means against
vertical movement, one end of said arch being
pivotally connected to the upper end of one of the
standards for horizontal swinging movement, the
other end of the arch being detachably secured
to the upper end of the other standard, an elon-
gated boom pivotally mounted on an intermediate
portion of the shaft for vertical swinging move-
ment, a drill carriage movably mounted on the
boom, and means for advancing and retracting
the carriage along the length of the boom.

9. In a drilling machine, a frame and a boom
carriage carried thereby, means for elevating the
boom carriage relative to the frame, a turntable
rotatably mounted on the boom carriage, an up-
standing mast supported on the turntable, said
mast comprising a pair of parallel vertical stand-
ards connected at their upper ends by a transverse
arch, boom mounting means slidable on the ver-
tical standards and extending therebetween, an
elongated boom pivotally carried by the mounting
means for vertical swinging movement between
the vertical standards, means for elevating and
lowering -the mounting means, carried by said
transverse arch, a drill carriage movably mount-
ed on the boom, and means for advancing the
drill carriage along the length of the boom.

10. In a drilling machine, a frame and a boom
carriage carried thereby, a fturntable rotatably
mounted on said boom carriage, a boom associated
with said turntable for movement about a hori-
zontal axis, said boom carriage and turntable
having registerable vertical openings permitting
movement of said boom into a vertical position.

11. In a drilling machine, a frame and a boom
carriage carried thereby, a turntable rotatably
mounted on said boom carriage, 2 boom associated
with said turntable for movement about a hori-
zental axis, said boom carriage and turntable
having registerable vertical openings permitting
movement of said boom into a vertical position,
said boom having mounted thereon for longitudi-
nal movement a drill carriage. '

12. In g drilling machine, a frame and a boom
carriage carried thereby, a turntable rotatably
mounted on said boom carriage, a boom asso-
ciated with said turntable for movement about
a horizontal axis, said boom carriage and turn-
table having registerable vertical openings per-
mitting movement of said boom into a vertical
position, said boom having mounted thereon for
longitudinal movement a drill carriage, said boom
being adjustably supported from said turntable by
a vertical mast for both pivotal and vertical move-
ment,

RICHARD 1. GALLO.
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