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This invention relates to earth boring machines 
or apparatus of the type disclosed in United 
States Patents No. 1,928,048 and No. 1,932,068, 
and especially to boring tools to be used in con 

5 junction therewith. 
The boring machine disclosed in the above 

mentioned patents is particularly intended for 
boring or drilling holes of varying diameters un 
der streets, highways, railway tracks, etc., and 

10 into embankments and hillsides where it is de 
sired to collect and drain away seepage water 
from underlying strata of clay or the like. The 
holes when bored may serve as openings through 
which pipes are inserted for connection with 

‘5 other pipes; or, where drainage is desired, per 
forated pipe is driven in to serve as permanent 
drainage ducts. Holes of this character are usu~ 
ally bored horizontally where pipe is to be laid, 
and at a slight upward angle where drainage is 
desired. The holes are often 100 feet or more 
in length, and considerable trouble is encountered 
in maintaining the hole straight, because of sag 
ging or bending of the boring rod due to its own 

_ weight, at points between the boring bit and the 
2° boring machine whereby the rod or hit isv driven 

or rotated. Also, in boring through sand, gravel 
and like formations, there is a tendency for cave 
in and ?lling of the hole at points behind the 
boring bit, and when this occurs great di?iculty 

3 is encountered in removing the boring rod and 

2 0 

bit. Again, in certain heavy clay formations, thev 
clay may ball around and behind the bit and 
materially retard operations. ‘ ' 

_ The object of the present invention is gener 
3" ally to improve and simplify the construction 

and operation of apparatus of the character de 
scribed, and particularly to provide boring tools 
whereby the dimculties referred to are very ma 
terially reduced. ' 

40 The boring machine and the tools employed 
are shown by way of illustration in the accom 
panying drawing, in which ' 

Fig. 1 is a side elevation, partially in section, 
_ showing the boring machine set up and the hole 

started; 
Fig. 2 is a vertical longitudinal section of a 

hole, showing the boring rod and tools in oper 
ative position within the hole; 

Fig. 3 is a perspective view of one form of 
"0 boring bit; 

'Fig. 4 is an enlarged cross section of a boring 
- or cutting blade; ' 

Fig. 5 is ‘a side elevation, partially in section, 
of a bit particularly intended for rock and hard 

55 formations; 

(Cl. 255-413) 

Fig. 6 is a front view of the bit shown in Fig. 5‘; 
Fig. 7 is a perspective view of a combination 

guide and supporting coupling; and 
Fig. 8 is a horizontal section of the type of bit 

shown in Figs. 5 and 6. 5 
Referring to the drawing in detail, and par 

ticularly to Figs. 1 and 2, A indicates in general a 
boring machine of the type disclosed in United 
States Patent No. 1,932,068; B, the boring rod; 
C, a combination guide and supporting coupling; 10 
D, the main boring or reaming cutter; and E, 
a pilot bit. The boring machine, brie?y de 
scribed, consists of a motor 2, driven by com 
pressed air supplied by a hose 3 which is con 
nected with any suitable source of supply. The 15 
motor, through reduction gears, drives or imparts 
rotary movement to the boring rod and bits, and 
feeding or advance of the boring rod and bits is 
manually controlled through means of a lever 
4. That is, the motor, together with the driv- 2° 
ing connections required, is slidable or longi 
tudinally movable on the base generally indicated 
at 5. A pair of toothed rack bars 6 are disposed 
one on each side thereof, and pawls, not shown, 
actuated by the lever 4 engage the teeth of the 25 
rack bars so that when the operator pushes on 
the lever in one direction the motor, together 
‘with the boringv rod and bits, is gradually ad 
vanced along the base and into the hole as bor 
ing proceeds. Conversely, by reversing the pawls 
and the operation of the lever, the boring rods 
and bits may be retracted. 
The boring rod employed is supplied in lengths 

of approximately 4 ft. _8 in. It is provided with 
male and female screw connections at opposite 35 
ends to permit ready coupling or addition of 
rods as the hole lengthens, and it might further 
be stated that the rod is about two inches in 
diameter and has a small interior passage formed 
therein to permit water under high pressure to 40 
be introduced adjacent the cutting bits and to 
wash away the cuttings. 
Where hillsides or embankments adjoining 

highways, railway tracks, etc., have a tendency 
to slide, it is‘ usually due to an underlying strat 
um of clay and ?ow of water which causes the 
overburden to slide. An e?ective method of 

’ stopping slides of this character is to drill or 
bore numerous holes into the hillside or bank 
at points where the water stratum or flow is ‘0 
intersected, so as to permit free escape and drain 
age thereof. These holes are usually bored on 
an incline just su?icient to permit free ?ow of 
drainage water, and are often from 100 to 150 
feet, or more, in length. 
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In boring these holes, where they are 4 inches, 

6 inches, or more in diameter, the boring rod 
between the motor and the forward boring bit 
tends to sag or bend due to the weight of the 
rod, and thereby tends to tilt the forward cut 
ting bit sufficiently to-cause the hole to wander 
or gradually assume a greater and greater up 
.ward incline.‘ In" the present instance, an aux- ' 
"iliary coupling of the'type shown in Fig. 7 is 
employed at suitable intervals. The coupling 
consists of a hub member 8 of the same diameter 
as the drill rod. It has a water passage formed 
therein, and male and female screw connections 
at opposite ends to permit it to be coupled be 
tween rod sections. A combination guide and 
supporting sleeve l0 having a; diameter substan 
tially that of the hole to be bored surrounds the 
hub 8 and is maintained concentric therewith 
by two or more spokes such as shown at 9. This 
sleeve may be 4, 6 or more inches inwidth, and 
as such forms a support (see reference character 
C in Fig. 1) which prevents sagging of the bor- ' 
ing bar at points between the boring machine 
proper and the forward bits D and E. That is, 
couplings of the character shown in Fig. 7 may 
be interposed between every rod or between ev 
ery second rod or so, as desired, and when they 
are employed, sagging is prevented and the di 
rection of the hole, whether horizontal or slight 
ly inclined, may be maintained and assured. 
In drilling or boring through certain'forma 

tions such as sand, gravel and the like, and in 
fact in any type of formation,‘ it must be remem 
bered that water under high pressure, for instance 
100# gauge or more, is continuously being dis 
charged adjacent the boring bits, as indicated at 
20 in Fig. 5, to keep the bit cool, to soften the 
formation, and particularly to carry away the 
cuttings. A continuous water flow is thus main 
tained through the hole, and due thereto, and 
also due to sand and gravel-like formations, cav 
ing of the hole behind the bits D and ill will 
sometimes take place; and when this oc'curs it 
is almost impossible to remove the boring rod 
and bits. . 

. Also, it may be stated that due to the fact that 
the drill rod is coupled by screw connections, 
rotation of the rod and bits must always be in 
one direction, In this direction the bits will 
cut and advance. If the direction were reversed 
by the motor 2, the couplings would unscrew, 
and removal of the rod would be substantially im 
possible. Where caving orclogging of the hole 
behind the forward bits takes place, little if any 
trouble is encountered in the present instance, 
as bits of the character shown in Figs. 3 and 5 
are employed. I 

In rock or hard formations, the bit shown in 
Figs. 5, 6 and 8 is_used. It consists of a hub mem 
ber Illa surrounded by a sleeve ll supported by 
spokes l2. To these spokes are bolted or other 
wise secured cutting bits I: of the type Particu 
larly shown in Fig. 8. These bits cut during for 
ward advance. Behind them are one or more 
angularly disposed cutting ‘blades it. They are 
pitched in a direction opposite to feed advance, . 
and if the hole is caved or ?lled in behind the 
hits, the rod and bits may be rotated in the same 
direction, but the pull on the lever l is reversed, 
and as the rod and bits are being pulled out, 
the blades 14 will cut their way. out, as they 
are set on an angle and pitch to do so. Thus 
the bit shown in Fig. 5 will not only cut its way 
inwardly when the rotation is in 'one direction, 
but it will also cut its way out again with 

2,234,451 
the same direction of rotation, due to the reverse’ 
angle or pitch of the blades l 4. 
In softer formations, such as sand, gravel, clay , 

and the like, the type of coupling shown in Fig. 
3 is employed. This again consists of a hub 
member II, a surrounding sleeve ll supported 
by'spokes l1, and cutting blades such as shown 
at I0 and is. The forward blades cut'dur 
ing forward movement of the rod and bits, while 
the blades ll, which are set on a reverse angle 
to the front blades, cut during removal or ex 
traction of the rod and bits. 

10 

Where a hole of considerable length or‘ depth ‘ 
, is being drilled, bits such as shown in Fig. 3 
may be interposed at spaced intervals along the 
boring rod as a substitute for the coupling shown. 
in Fig. '1. Thus they function not ‘only as a sup 
port and guide for the boring rod, to prevent 
sagging or'bending of it, butthey also aid in 

‘ extraction of the rods and bits where caving has 
taken place. . 
In actual operation a pilot bit such as shown 

at E, ‘and rod, are often run into the hillside for 
the entire length of the hole. All the rod and 
pilot bit is then removed. Next the pilot bitv is 
placed in the hole and is coupled to a bit of the‘ 
type‘shown in either Fig. 3 or Fig. 5, dependingv 
upon the character of the formation. To this, 
extent the type of cutter indicated at D might 
be deemed a reamer, as it is preceded by the pilot 
bit E. The ?nal size of the hole is thus cut, and 
whilethe hole of final diameter is being cut the 
main cutter D is guided not only by the pilot bit 
E but also by the sleeves l6 placed on the rod at 
suitable intervals. ' ' 

From the above descriptionit should appear 
obvious that the troubles heretofore encountered 
in boring holes of this character have been sub 
stantially eliminated. . ' 

Having thus described and illustrated my in 
vention, what! claim and desire to secure by 
Letters Patent is: 
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1. a rotary boring tool of the character de- . 
scribed adapted for rotation in one direction only, 
said tool having a ‘central elongated hub, a pair 

' oi radially extending substantially diametrically 
opposedv cutting blades secured to the front end 
of the hub and disposed on an angle to cut when 
the boring tool is being advanced, a similar pair 

' of cutting blades secured to the rear end of the 
hub, but with the angle reversed so as to cut 

45 

50 

when the tool is being retracted. a cylindrical _ 
sleeve disposed intermediate the front and rear 
cutting blades and spaced from both, and spokes 
on the hub securing said sleeve in a position con 
centric with the hub. I 

2. A rotary boring tool of the character de 

55 

scribed adapted for rotation in one direction ‘ 
only, said tool having a central elongated hub, 
a pair of radially extending substantially dia 
metrically opposed spokes secured to the hub ad 
jacent the forward end thereof, a cylindrical 

60 

sleeve concentric with the hub and secured to 
the spokes, a detachable cutting blade secured 
to each spoke, said blades extending radially from 
the hub and being suil‘lciently long to project 
beyond the outer periphery of the sleeve, to cut 
a bore slightly larger than the diameter of‘ the 
sleeve, and said blades being substantially v 
shaped in cross-section throughout their length, 
with the apex of the V pointing in the direction 
of rotation of the boring tool, to cut during ad 
vance of the tool, and a pair of radially extend 
ing substantially diametrically opposed cutting 
blades secured to the hub behind the sleeve and 
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therefrom, said blades being disposed on 
an angle throughmrt their 1 to cut during 
retraction of the tool. > 

3. A rotary boring'tool of the character de 
scribed adapted {or rotation in one direction only, 
said tool having a central elongated hub, a pair 
of radially extending diametrical 
1y opposed'spokes secured to the hub-adjacent 
the forward end thereof, a cylindrical sleeve con 
centric with the hub and secured to the spokes, 
a detachable» cutting blade secured to each spoke, 
said blades extending radially from the hub and 
being sumciently long to project beyond the outer 
periphery of the sleeve, to cut a bore slightly 
larger than the diameter 0! the sleeve, and said 
bladm being substantially V-shaped in cross 
section throughout their length, with the apex , 

of the V pointing in' the direction‘ot rotation 
of the boring tool, to out during'advance of the 
tool, a pair of radially extendingsulmtantially 
diametrically opposed cut-ting blades secured to 
the hub behind the sleeve and spaced therefrom, 
said blades being disposed on an angle through 
out their length to cut during retraction of the 
tool, a central passage formed in the hub of the 
tool and adapted to be connected with a. source 
of water under pressure, and a pair of radial 
discharge passages formed in the hub in com 
munication with the central passage, said dis 
charge passages directing water from a point be 
tween the inner ends 01' the detachable cutting 
blades and towards the face upon which the 
blades are operating. - 

BERNARD RANSOME. 


