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7 Claims.
1

This invention comprises novel and useful im-
brovements in a road auger boring machine and
more specifically pertains to a boring and drilling
apparatus for horizontal drilling operations.

The primary object of this invention is to pro-
vide a drilling apparatus specifically designed for
horing holes and tunnels under roads, highways,
railroads, canals, small rivers, and the like,

A further object of the invention is to provide
a drilling apparatus capable of boring tunnels or
passages of from 2 to 36 inches in diameter and
from 50 to 200 feet in length.

A still further object of the invention is to pro-
vide an improved drilling apparatus in which a
drilling shaft is rotatably carried by a carriage,
the latter being capable of longitudinal guided
movement in the direction of the drilling shaft
while maintaining an unbroken driving connec-
tion with the drill shaft. )

A further object of the invention is to provide
an improved driving assembly for selectively im-
parting controlled longitudinal travel to the car-
riage and for selectively and at varying speeds
continuously operating the drilling shaft during
such travel. ’

. Yet another important object of the invention
is to provide a drilling apparatus in conformity
with the foregoing object in. which provision is
made for supplying g drilling or cooling fluid to
the drilling shaft, through the same through the
drill bit assembly, which shall be operated during
the drilling operation. '

These, together with various- ancillary features
and objects of the invention which will later be-
come apparent as the following description pro-
ceeds, are attained by the present invention, a
preferred embodiment of which has been illus-
trated, by way of example only, in the accom-
panying drawings, wherein: _

- Figure 1 is a top plan view of a suitable appa-
ratus incorporating therein the prineiples of this
invention;

. Figure 2 is a perspective view of g portion of
the drilling apparatus shown in Figure 1; ’

. Figure 3 is a vertical transverse sectional view
taken substantially upon the plane indicated by
the section line 3—3 of Figure 1 and showing

some of the interior construction of the carriage
assembly; _

- Figure 4. is a.vertical longitudinal sectional
view taken substantially upon the plane indicated
by the section line 4—4§ of Figure 1 through the
carriage assembly and showing the association
of the feed screw and of the drill shaft therewith;
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Figure 5 is-a vertical longitudinal sectional
view through the carriage assembly taken sub-
stantially upon the plane indicated by the sec-
tion line 5—5 of Figure 3.

Referring now more specifically to the accom-
panying drawings, wherein like numerals desig-
nate similar parts throughout the various views,
it will be seen that the apparatus incorporating
therein the principles of this invention consists
of a supporting frame of any desired character,
indicated generally by the numeral 10, upon which
is mounted a source of power such as an internal
combustion engine, indicated generally by. the
numeral 12, and having tracks which may con-
veniently take the form of channel jron members
t4 upon which is mounted for longitudinal travel
a carriage assembly indicated generally by the
numeral {6 and provided with supporting axles {8
and wheels 20 by means of which the carriage
is movably mounted upon the trackway.

Journaled in-suitable supporting brackets in
the supporting framework (0 and between and
slightly above the tracks {4 are a feed screw 22
and a drive shaft 24, the feed screw having any
desired pitch of thread along its length, while
the drive shaft 24 is preferably of a non-circular
cross-section, a square shape being indicated, for
a purpose which will later be set forth.

The carriage assembly has openings there-
through receiving the feed screw and the drive
shaft so that the carriage is movable longitu-
dinally of the same in 2 manner and for a pur-
pose to be subsequently set forth. .

As shown best in Figure 1, the feed screw and
drive shaft are journaled in suitable journal bear-
ings of any desired character, indicated at 2§
and 28, respectively, and are capable of selective
and relatively variable operation from the power
source {2 by an operating means to ke subse-
quently disclosed.

Reference is now made more specifically to
Figures 3-5 for an understanding of the construc-
tion of the carriage assembly, the manner in
which the same is associated with the feed screw
and drive shaft and with a drill operating means.

The carriage assembly 10 comprises front and
rear substantially vertical metal plates 30 and 32
to which are welded side plates 34 and 36, see
Figure 3, which thus form a box-like receptacle
which is open at its top and bottom. The end
plates 30 and 32 are provided with apertures 38
and 49 for loosely receiving the feed screw 22 and
the drive shaft 24 therethrough.

As will be apparent from Figure 4, the end
plate 32 has fixedly secured in any desired man-
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ner upon its inner surface and over the aper-
ture 48 an internally threaded member or nut
42 which is screw threaded upon the feed screw
22 but is thus fixedly secured to the carriage I6.
T4 will thus be apparent that as the feed screw
is rotated, its engagement with the nut member
42 will cause an axial movement of the carriage
relative to the feed screw, this movement being
permitted by the rolling and supporting engage-
ment of the wheéls 28 upon the trick inembers i4.

Referring now more specifically “‘to Figures 3
and 5, it will be seen that the inner surfaces of
the plates 80 and 32 are provided with bearing
boxes 44 disposed about the apertures 49, which
contain anti-friction bearing assembliés 48, of

any desired character, these bearing’ aseembhes_
journaling therebetween a sleeve 48 having a non-

cireular axial bore 50 adapted’ t6 'non-rotatably
put slidably receive the drive shaft 24. - Iriter-
mediate its ends, the sleeve 48 has fixedly se-
cured: thereto a splocket gear 52 whereoy power
or rotatlon 1mparted to the sleeve 48 by the drive

shaf+ 24, 1ega.rdless of whether the carriage is

stationary or is moving 10ng1tudinally of the feed

serew, drive shaft and tr ack may be txansmmted 2

toa driven membel as set fortn heremafter
As will be further apparent from Flgure 5 it

will'kre seen that the bearing assembhes 45 serve

to prevent endwise movement of the sleeve 48
between the end plates 39 and 32, as'well as serve
to ‘journal the sleeve 43 for rotation.

* The end plates 30 and 32 are further provided
with apertures §4 th ough whmh extend a drill
shaft 56 whose ends extend beyond both of the
end plates.
drill shaft 56 and sustain the end thrust on the
same, bearing boxes 58 and 60.are mounted upon
the outer surfaces of the end plates 30 and 32
and are removably retained thereon as by fasten-

ing bolts or-the like 62. These bearing hoxes have -

outwardly opening chambers which receive the
anti-friction bearing assemblies 64 therein, these
bearing -assemblies heing” retained. in place by
collars B8 having set serews §8. As will be ap-
parént from- Figure 4, the collars serve to. retain
the-bearing -assemblies in their journal boxes and
algo to’secure the drill shaft 56 against endwise
movement relative to the’ carrlage, whlle pemut-
ting freevotative movement:”

Sultably secured to’ the ~drill shaft 56. inter-
mediate” its ends iy a sprocket gear 18 which is
operatively connected to the sprocket gear 52 of

the sleeve 48 by ' drmng means conmstmg of.

a sprocket chain 727 .

Tt will-be noted that the front end of. the drill
shaft 55 iy provided with a ‘socket 74 in"which
may be detachably mounted and ‘secired a “drill
or auger bitof any- de51red character, ‘such as
the auger bit indicated in dotted linies at 18 in
Figure 1, this auger bit being dlsposed above the

feed sc1ew 22 and extendmg forwardly from the,

The drlll shaft 1s further provided with an
axral bore 18 extendms7 throughout the length of
the same, this b01e commumcatmg ‘with the

socket 14 and. wlth the customary bore or pae—
sages prov1ded
dnlhng stem. ass

bhES with which the device is

to be employed. A ﬂex1b1e conduit 80 which may,

be extended to. any suitaple fluid pressure souz ce

whereby a_suitable fluid in the form of a gas

or liguid miay be supphed under pressure to the.

interior of the drill shaft and from thence to
the mtermr of the auger or drxll blts to cool the

In order to ‘journal and retain the :

il the auger bits, drill bits, or.

10

4
same, or facilitate the drilling opération as de:
sired, is operatively connected to the rear end
of the drill shaff §6.

For that purpose, the reat plate 82 of the car-
riage is provided with a rearwardly extending
bracket 82 which embraces and extends rear-
wardly from the journal box §3 and has a cylin-
drical housing 84 suitably detachably connected
to the bracket in a rigid manner, this housing
contdinihg” & backing gland "86 whlch slidably
émbraces the drill shaft 55 and compresses a
suitable packing or sealing means 88 within the
cylindrical housing 84, thereby preventing any
leakage of fluid between the housing 84 and the
drill shaft 56 By means of a tubular nipple 80

" extending through the rear end of the housing

30

45

50

78,

84, the abovementioned flexible conduit 89 is con-
riected 0 and it communication with the interior
of the housing 84. It will thus be apparent that
the source of fluid under pressure is at all times
in communication with’ the bore, 8. within the
dl‘lll shaft 56 whxle the same is m operatwn

upon wheels for moblhty, if oes1red \mll ba prop-
erly posmoned fo 1at1ng a drllhng or boring.
operatlon as, ample, in bormg 2 tulmel
beneath a roadbed or the 11ke

Wlth the carr1age IG at the rearward end of
the feed screw 22, an a'uge1 bit is secured in
the socket 14 of the dr' l«shaft 56 and power is
applied to the drive shaft 24 whmh through the
splocket gearmg assembly w1th1n the carriage,
eﬁects rotatzon of the drill shaft and. guger bit.
Upon a,ctuatxon of the feed screw, the carriage,
togethe1 wn;h the auger blt w111 then he advanced
at an adsusta;ble and contlclled ra.te against the
surface to be drilled, and the drﬂhng operation
will be continued. at any desrred rate of speed
unt11 the _carriage. has advanced to the forward.
end. of. the feed screw. Af this time, the rotation
of. the feed. SCrew. v Ilrbe revened 0. retract, the.
carmabe and ucces ive extensmns will he apphed.
to the auger bit and drill shaft in order to_ad-
vance the auger hit to effect the completion of
the des1red, tunnelmg operatlon

engme 12 selectlvely to uhe feed screw 22 and uhe
drive shaft 24, The power. plant 12.is ‘provided
w1th a. conv ntlonal clutch assembly, the casing.
of. Wthh is_indicafed generally by the numeral.
" §2 and having a control lever 94. Extending from
this éluteh is » ‘power shaft 5§ connected by ‘any
suitable formi of" removable‘couphng 93 1o, tha'

1nput shaft IOG o:( a vana speed conventlonal

1s provlded w1th a S] ocket geal HS ove1 whlch,
is entrained a driving spmcket {20.

The sunportmGr framewozk is_provided. with
a stub axle . d_mfr latelally therefrom,_
upon whlch 1s freely bl 'atably mounted. a_double.
sprocket gear assegnbly consisting of a_first.

spzocket 124, engaged by the, spxocket chain. 20,
ahd a second sprocket 126 which is connected..
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with 5 sprocket 128 on the drive shaft 24 by a
sprocket chain 130.

While it is understood that any desired type
of engine, clutch assembly and transmission
change speed gearings may be employed in the
driving train hereinbefore described, one satis-
factory arrangement for the purpose of this in-
vention may consist of any desired form of engine
I2 such as a 15 horsepower gasoline engine, and
which operates at approximately 1600 R. P. M.,
while the clutch assembly 92 may conveniently
comprise a twin disk clutch. Each of the trans-
mission gearing assemblies 162 and {12 may con-
sist of a heavy-duty, special Ford truck trans-
mission having four speeds forward and .one re-
verse speed. It will thus be apparent that great
flexibility and variation of speed may be obtained
in driving the drive shaft 24 from the power
plant f2.

It is, however, desirable to operate the feed
shaft at various selected speeds in accordance
with the type of work being performed by the
machine, and especially at variable rates with
respect to the rotation of the drive shaft. For
this purpose, a specia]l drill feeding mechanism
is provided for obtaining a reversible and highly
variable drive of the feed screw. For this pur-
pose, the input shaft 110 of the second trans-
mission casing {12 is provided with a sprocket,
gear 132 which cperates by means of a sprocket
chain 134 a driven sprocket gear 13§ by means
of which power is applied to.the input side of
a hydraulic transmission casing indicated gen-
erally by the numeral {38. This hydraulic trans-
mission assembly may be of any known conven-
tional design and it is to be understood that the
principles of the present invention are not limited
to any particular type of such transmission.
However, the hydraulic transmission is provided
with a centrol knob 140 and the speed ratio con-
trol or adjusting lever (42, By this means, the
output shaft of the hydraulic casing, not shown,
but connected to the sprocket chain (44, may
have its direction of rotation selectively reversed
through the control member 145 with respect to
the rotation of the driving sprocket gear (3§;
and by means of the lever 142, the speed of rota-
tion of the output shaft may be varied from zero
to & maximum in either direction of rotation with
respect to the driving sprocket i36.

The sprocket chain 144 connects the sprocket
attached to the output shaft of the hydraulic
transmission to a sprocket gear 146 carried by
one end of a lay shaft 148 suitably journaled as
by bearings 158 upon the supporting framework
10, this lay shaft having a further sprocket gear
152 which is connected to a sprocket gear (54
on the feed screw 22, as by a sprocket chain 158,

By the foregoing arrangement, it is evident
that the feed screw 22 may have its direction of
rotation varied as desired and have its speed of
travel varied from zero to a maximum in either
direction of rotation at any time without affecting
the speed of rotation of the driving shaft 24.
Thus, while the driving shaft, and consequently
the drill shaft and the auger bit, may be rotated
continuously at a uniform speed, the carriage
16 and consequently the drill shaft 56 and auger
bit assembly may be fed into the work at any
desired rate of speed; may be held stationary so
that the auger bit may function to remove the
material drilled or bored; and may be retracted
at any speed and even stopped at any time as
desired in order to permit the removal, replace-
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6
ment or servicing of the auger o drill bit as-
semblies, ) ’ I

It is to be understood -that the machine may
be constructed of any desired size, and as so far
described the machine is capable of handling
auger bits for effecting borings from 2 to 36
Inches in diameter and from 50 to 200 feet in
length, Conveniently, augers of up to six feet
in length are intended to be employed, and the
travel of the carriage along the feed serew is
approximately six feet at a normal constant feed
rate of approximately 5 to 48 inches per minute.

From the foregoing, it is felt that the construe-
tion and operation of the invention together with
its many advantages will he readily apparent,
and further explanation is believed to be un-
necessary. However, since numerous modifica-
tions and changes will readily occur to those
skilled in the art after a consideration of the fore-
going specification 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 ap-
pended claims.

Having described the invention, what is claimed
as newis:

1. A drilling machine comprising a support
frame having a track, a carriage mounted. for
movement upon said track, a feed screw and a
drive shaft journaled in said frame and extend-
ing through said carriage, a drill shaft journaled
in said carriage and earried thereby, driving
means in said carriage operatively connecting
sald drill shaft and drive shaft, & nut secured to
sald carriage and journaled on the feed screw
for moving the carriage upon rotation of the feed
screw, ‘opberating means for said feed screw and
for said drive shaft, said operating means includ-
ing a power shaft and a fluid transmission hav-
ing an infinite number of forward and reverse
speed ratios connected with said power shaft and
said feed screw.

2. A drilling machine comprising & support
frame having a track, a carriage mounted “for
movement upon said track, a feed screw ‘and a
drive shaft journaled in said frame and extend-
ing through said carriage, g drill shaft journaled
in said carriage and carried thereby, driving
means in said carriage operatively connecting
said drill shaft and drive shaft, means on said
carriage operatively connecting the same to said
feed screw, operating means for selectively and-
independently driving said feed screw and said
drive shaft, said operating means including a
power shaft and a fluid transmission having an
infinite number of forward and reverse speed
rﬁtios connecting said feed screw with said power
shaft. B

3. A drilling machine comprising. s support
frame having g track, a carriage mounted for
movement upon said track, a feed screw and a
drive shaft journaled in said frame and extending
through said earriage, g drill shaft journaled in
said carriage and carried thereby, driving means
in said carriage operatively connecting said drill
shaft and drive shaft, means on said carriage
operatively connecting the same to said feed
screw, operating means for selectively and inde-
bendently operating said feed screw and said drive
shaft, said operating means including a power
shaft and a pair of change speed mechanisms
operatively connecting said bower shaft with said
feed screw and said drive shaft, the change speed
gearing mechanism connecting said feed screw
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with said power shaft consisting of a fluid trans-
mission having an infinite number of forward
and reverse speed ratios.

¢. A drilling machine comprising a support
frame having a track, a carriage mounted for
movement upon said track, a feed screw and a
drive shaft journaled in said frame and extending
through said carriage, a drill shaft journaled in
said carriage and carried thereby, driving means
in said carriage operatively connecting said drill
shaft and drive shaft, means on said carriage
operatively connecting the same to said feed
screw, 3 power shaft on said frame, means con-
necting said power shaft with sald feed serew and
sald drive shaft for selectively and independently
driving said drive shaft and sald feed screw at
varying speeds and in reverse directions to one
another, said last means including a fluid trans-
mission having an infinite number of forward
and reverse speed ratios connecting said feed
serew with said power shaft.

5. A drilling machine comprising a suppott
frame having a track, a carriage mounted for
movement upon said track, a feed screw and &

drive shaft journaled in said frame and extending ¢

through said carriage, a drill shaft journaled in
said carriage and carried thereby, driving means
in said carriage operatively connecting said drill
shaft and drive shaft, means on said carriage
operatively connecting the same to said feed
serew for movement therealong, a power shaft on
said frame, separate operating means conneeting
said fead screw and said drive shaft to said power
shaft, said operating means for said feed screw

consisting of a fluid transmission having an. in- ;

finite number-of forward and reverse speed ratios.

6. A drilling machine comprising & support
frame having a. track, a carriage mounted for
movement upon. said track, a. feed screw and a.
drive shaft journaled in said frame and exbtending
through said carriage, a drill shaft journaled in
said carrisge and carried thereby, driving means
in said carriage operatively connecting said drilk
shaft and drive shaft;, means on said carriage op-

eratively connecting the: same to-said feed serew 45

for moverasnt: therealong, a. power shaft on said
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frame, sepatate operating means conneécting said
feed screw and said drive shaft to sald power
shaft, said operating means for gald feed strew
consisting of a fluid transmission having afi in-
finite number of forward and reverse speed ratios,
said driving means including i sleeve slidably and
non-rotatably receiving said drive shaft and be-
ing journaled at its ends to the ehd Walls of said
carriage, and means connecting thée drill shait o
the sleeve for simultanéous rotation therewith.

7. A drilling machine comprising a support
frame having a track, a cafriage thoutited fof
movement upon said track, a feéd sefew and a
drive shaft journaled in said fraimé afid exteiiding
through said carriage, a4 drill shaft journaled in
said carriage and carried thereby, driving means
in said ecarriage operatively eonnectihg said drill
shaft and drive shaft, théans oh said carriige op+
eratively connecting the same to feed serew for
movement therealong, operating means for said
feed screw and for said carriage for selectively
and independently operating said feed screw and
said drive shaft at varying speeds with respect to
one anofher, said operating meéans including a
power shaft, a fluid transmission having an in-
finite number of forward and reverse speed ratios
connecting sald feed screw to said power shaft.

ILENE R. SMITH.
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