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RoAD AUGER BoRING MACHINE 
ene R. Smith, Kilgore, Tex. 

Application June 29, 1950, Serial No. 171,009 
(C1, 255-20) Clains. 

1. 
This invention comprises novel and useful im 

provements 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 
boring 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 a 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 principles of this 
invention; 

Figure 2 is a perspective view of a 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; 
and 
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2 
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 0, upon which 
is mounted a source of power Such as an internal 
combustion engine, indicated generally by the 
numeral 2, and having tracks which may con 
veniently take the form of channel iron members 
4 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 a 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 26 
and 28, respectively, and are capable of selective 
and relatively variable operation from the power 
Source 2 by an operating means to be 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 C 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 89 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 





2,625,876 
5 

with a sprocket 28 on the drive shaft 24 by a 
Sprocket chain 30. 
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 
2 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 (2 and 2 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 í 2. 

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 special drill feeding mechanism 
is provided for obtaining a reversible and highly 
variable drive of the feed screw. For this pur 
pose, the input shaft if 0 of the second trans 
mission casing 2 is provided with a sprocket 
gear 32 which operates by means of a sprocket 
chain 34 a driven sprocket gear 36 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 control knob 40 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 40 with respect to 
the rotation of the driving sprocket gear 36; 
and by means of the lever 42, the speed of rota 
tion of the output shaft may be varied from zero 
to a maximum in either direction of rotation with 
respect to the driving sprocket 36. 
The Sprocket chain 44 connects the sprocket 

attached to the output shaft of the hydraulic 
transmission to a sprocket gear 46 carried by 
One end of a lay shaft 48 suitably journaled as 
by bearings 59 upon the supporting framework 
0, this lay shaft having a further sprocket gear 
52 which is connected to a sprocket gear 54 
On the feed Screw 22, as by a sprocket chain 56. 
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 
6 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 or drill bit as 
semblies. . . . . . . 

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 screw 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 construc 

tion and Operation of the invention together with 
its many advantages will be 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 new is: 

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 carried thereby, driving 
means in Said carriage operatively connecting 
Said drill shaft and drive shaft, a nut secured to 
Said carriage and journaled on the feed screw 
for moving the carriage upon rotation of the feed 
Screw, Operating 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 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 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 
ratios connecting said feed screw with said power 
shaft. ?}{ 

3. 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, operating means for selectively and inde 
pendently 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 power 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. 

4. 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, a power Shaft on Said frame, means con 
necting said power shaft with said feed Screw and 
said drive shaft for selectively and independently 
driving said drive shaft and Said 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 for Ward 
and reverse speed ratios connecting Said feed 
Screw with said power shaft, 

5. 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 for movement therealong, a power shaft oni 
Saidi franine, Separate operating means. Connecting 
said feed screw, and said drive shaft to said power 
shaft, said operating means for Said feed Screw 
consisting of a fuid transmission having an in- 3 
finitenurnber of forward and reWerse. Speed ratioS. 

6. A drilling machine comprising a support 
frarine having a track, a carriage mounted for 
movement upon said track, a feed Screw and a 
drive shaft, journaled in said frame and extending 
throtigh 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 op 
eratively connecting the same to. Said feed Screw 4.5 
formovenient therealong, a power shaft ola said 
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8 
frame, separate operating means connecting said 
feed 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, 
said driving means including a sleeve slidably and 
non-rotatably receiving said drive shaft and be 
ing journaled at its ends to the end walls of said 
carriage, and means connecting the drill shaft to 
the sleeve for simultaneous rotation therewith. 

7. A drilling machine comprising a support 
frame having a track, a carriage mounted for 
movement upon Said track, a feed Scirew 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 carriàgië op 
eratively connecting the same to feed screw 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 another, said operating means including a 
power shaft, a fluid transmission having an in 
finite number of forward and reverse speed ratios 
connecting said feed screw to said power shaft. 

LENE R. SMITHF. 
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