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(C. 255-20) Claims. 

This invention relates to a horizontal boring 
machine Which is adapted to rotationally project 
a drilling bit to drill a substantially horizontal 
pilot hole, and to ream the hole as the projected 
drill stem is retracted. 

It is an object of this invention to provide a 
horizontal drilling machine and drilling method 
in which a stationary prime mover is equipped 
with a Kelly bushing in a rotary member through 
which a kelly is projected; such kelly being con 
nected to the drill stem on which the bit is in 
stalled and which drills the pilot bore; and after 
which the reamer is installed on the drill stem 
to rean the pilot bore as the drill stem is re 
tracted. 

It is a further object of this invention to provide 
a horizontal drilling machine of this class which 
is adapted to supply drilling fluid through the 
drill stem to lubricate the drilling of the pilot 
hole bit and the reanning of the realmer Which 
enlarges the pilot hole. 

It is a further object of this invention to pro 
vide a horizontal drilling machine of this class 
which has a carriage adapted to be fed forward, 
or retracted outwardly, by manually operable 
means permitting an infinitesimal degree of con 
trol for the drill Sten travel. 

It is an object of this invention to provide a 
horizontal drilling machine of this class which 
has a stationary engine mounted on the frame 
thereof; which has a kelly rotationally projected 
through the driving means; and Which has a 
carriage mounted to be moved along the track 
and to support the drill stem to which the kelly 
is attached. 
Other and further objects will be apparent 

when the drawings are considered in connection 
with the specification in which: 

Fig. 1 is an elevation showing the machine 
in the act of reaming out a pilot bore; 

Fig. 2 is a plan view of the machine shown 
in Fig. 1; 

Fig. 3 is an elevation of the drive transmission 
mechanism as viewed on line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary sectional elevation 
showing the carriage, and including a fluid supply 
therefor; 

Fig. 5 is an end elevation of the travelling car 
riage, looking in the direction of the arrows on 
line 5-5 of Fig. 4; 

Fig. 6 is a perspective view of the reamer. 
As shown in Fig. 1, a prime mover, as a gaSO 

line engine , is mounted on the main frame 2, 
consisting of a pair of longitudinal I-beams joined 
and spaced apart by suitable transverse framing 
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members. This engine has the conventional 
transmission 3 and gear shift lever 4 and, 
through Speed reduction gearing, such as a belt 
or roller chain connection 5, rotates the shaft 6, 
Which in turn, through the belt connection , 
rotates the gear 8 which has a non-circular hole, 
as the Square hole 9, axially therethrough. The 
transmission details are best visualized when 
Fig. 3 is considered. 
A kelly, or Square Cross-section member 8', 

passes through the hole 9, and has a sliding drive 
Connection fit thereWith. The opposite end of the 
Kelly drive shaft is connected by means of the 
fiange coupling or drive joint 0 to a hollow sec 
tional drill stem the initial section of which 
constitutes a drive connector rotatably mounted 
as by well known type of rotary and end thrust 
bearings housed by the pillow blocks or bearings 
f2 and 3 on the carriage 4 for travel back and 
forth with the carriage. This carriage 4, as 
most clearly shown in FigS. 4 and 5, has a frame 
5 which has the Wheels 6 mounted on the axles 
f7 thereof, the wheels riding on a trackway af 
folding by the co-operating fanges 8 of the 
Spaced I-beams constituting the main frame 2. 
The carriage 4 has the shaft 20 mounted for 

rotation in the pillow blocks 2 thereof. This 
shaft has on one end thereof the pinion 22, and 
the other end is of a non-circular cross-section to 
receive the Socket lever 24. On the shaft 20 in 
Wardly of the socket lever 24, the pinion 22 meshes 
With, and moves along, the rack 26 which is 
mounted on the frame 2. The longitudinal spac 
ing of the wheels 6 insures that the carriage will 
move along in a substantially straight line. 
A stuffing box 30 surrounds the rotatable drill 

stem section between the bearings f2 and 3, and 
thus moves back and forth With the carriage . 
This stuffing box comprises the conventional 
body 3, gland 32 and closure 33, the gland 
being moved by the threading of the closure 
member upon the body So as to compress the 
seal 34 against the drill stem. Surface. A con 
nection for fluid, as the connection 35, is provided, 
as shown in Fig. 4 and such connection may 
preferably be a flexible one to accommodate car 
riage travel as shown by the hose connection 36 in 
Fig. 1. - 

A bit, not shown, which has fluid openings 
therethrough, is employed to drill a pilot hole 
through a formation, as the formation beneath. 
the railroad or highway 40. In the drilling of 
such pilot hole the rotation of the prime mover 
rotates the gear 8 thereof which in turn rotates 
or constitutes the rotatable driver for the drive 
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transfer shaft or kelly S' through the slip drive 
joint afforded by the sliding of the kelly within 
the non-circular hole 9. This rotates the bit to 
drill the pilot hole and the kelly slides through 
the driving ineans as the carriage 6 is fed for 
Wardly on the track flanges 8 and direct the drill 
under the road bed. This feeding of the carriage 
is best accomplished in practice by manualiforce 
on the handle of the socket lever 24, although a 
powei' operated drive under manual control inaay 
be employed. 
As the pilot hole is bored, it may be necessary in 

the event, the drill Sten length is less than is 
length to be tunneled to add additional Sections of 
drill Stein to the drill stem and this is done 
by breaking the drill stem section, as by tongs, 
preferably at a joint, as shown in Fig. 4, when 
the carriage approaches the vicinity of the guide 
post £2, then retracting the carriage and insert. 
ing an additional drill Stein Section. As the drill 
ing progresses, the drilling fiuid, as Water, or as a 
drilling mud, is Supplied through the hose or 
coinection 33 to the Stuffing box 3 into the ports 
$5, as the drill stem rotates. This fluid passes 
through the hollowif drill Stem and OutWardly 
through the holes in the bit to lubricate and 
Soiten the foignation which the bit is drilling. 
When the pilot hole is has been . Completed 

inderneath the road 40 to the side opposite the 
ditch it, in which the machine has been set up, 
the bit is removed. Then a rearine S3 is in 
stalled on the drill stem on the far side of the 
road, and the prime in over rotates the drill sen 

as the carriage 3 under control of lack and 
ision inainipulation, is retracted or moved back 
Wardly and toward the prime imover . This drill 
Stein rotation and reverse longitudinal novement 
of the carriage causes the reamer 53 to ream 
out, ot' enlarge, the hole 5. Any drill stern sec 
tiotis Which inay have been added during forward 
drilling operation will need to be removed in 
Stages as the realining operation progresses with 
the back travel of the carriage through pinion 
ariti rack operation. 
The realiner 5; comprises a rim 5 which Sui'- 

rounds and is connected as by welding to the 
guter ends of i'a dially extending airims 52 which 
are weided or otherwise connected centrally to 
a hollow tube 53. The tube 53 is a co-axial ex 
tension of the drill Sten and is either inte 
gral With the Sten or a separate part joined to the 
Ste: by a pipe Colping. The arms 52 comprise 
ices S& Which have biade Supports 53 connected 
2reto and which have rinolunted thereon a group 

of radially spaced blades. 36. The radial location 
of the Several Supports relative to one another 
is such that the biades of successive supports are 
staggered or have rotary paths offset and the 
severai Succeeding blades co-operate to cut 
throughout the entire diameter of the reanner 83, 
The pipes 54 constitute branch conduits commu 
inicating with the hollow tube 3 or drill stem end, 
and Water, or fiuid, flows radially outward there 
through and is discharged through the jets or 
ports if into contact With the formation being 
rearned by the blades 55. Connected to, or adja 
cent the rin 5, are mounted blades 58 which have 
strifaces extending axially, whereas the surface 
of the blades 56 extend in a transverse plane 
across the drill stem axis. - 
The diameter of the reamer and of the drill 

bit will depend upon the desired size of the tun 
nel. In some instances the use of a drill bit 
alone may suffice without being followed up by 
a reamer enlargement. When the stroke of the 
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4. 
machine is completed a conduit. Such as a pipe 
line inay be projected under a road without hav 
ing had to break up the road surface or detOui 
the flow of road traffic. Before inserting the con 
citiit the rearned out dirt inay be enhowed by draw 
jing forwald a Suitable clearout, plug on the end 
of a Winch cable. A cable may conveniently be 
attached to the end of the drill Sten beyond the 
realine; prior to the stait of rearning operation SO 
that the cable Will be pullied through the tunnel 
as the rearner is retracted and upon conpletion 
of the eaning operation the cale can be read 
ily attached to a Winch. 

Bi'Cadly this invention considers a horizontal 
i)oring nacihine having a stationality engine 
irlounted in a track; Such engine being adapted to 
drive a kely, or non-circular member, which 
i:hoves axially through the driving nears bush 
iii.g. it, also ConSidei's a machine of this type 
which as tile kely corrected to a drill sten, the 

iii stem being mounted to rotate in a carriage 
which is niaovable along the track. 
What is claired is: 
i. in a horizontal boring 2:23.chine, a fra:22, 

a driving means fixedly located on One end of 
the fraine and provided With a non-circular axial 
hole therethrough, a travelling carriage nowable 
along Said frame in the region beyond said fixedly 
located driving Yieains and including bearing 
ineans and a stuffing box, leains for inoving the 
Carriage along the frame, a hollow drill steini 
mounted for travel With the carriage and rota 
tion in said bearing izieans and said stuffing box, 
port, means through the wall of said drill stern 
within said Stuffing box, a Šelly member slidably 
itted thi'Ough Said noi-circular hole and drive 
connected to the inner end of Said drill stem, 
iileans for supplying p13SSurized fluid into said 
Stuffing box to entec said hollow drilii stell 
through said port ineains, and an eaith cutting 
tool on the oute; and of Said drill stern havii: 
is&SSage inieanScotii)ntinicating with the passage 
Way through the hollow stem so the fuid may 
ise ejected to aid the cutting operation of said 
tool. 

2. In a horizontal boring inachine, the coni 
isination of, a fraine, a driving means mounted 
in fixed relation thereon having a non-circular 
axial hole therethrough, a frame mounted travel 
ling carriage including bearing means, a drill 
Stem nounted for novenent with the carriage 
and for rotation in Said bearing means, ineans 
for regulating carriage travel, a Kelly member 
adapted to 8 slidably fitted through said non 
circular hole and to be drive-joined to line inner 
end of Said drili stein for travel with the car 
i'iage rhounted drill stem, and an earth cutter 
On the outer end of said drill stern adapted to 
Cut 2, hole as 32id driving means rotates said 
keliy and said drill Stem as said carriage is noved 
along Said frame. 

3. in a horizontal horing machine, the combi 
ination of, a fraine, a di'iving means thereon hav 
ing a Iloil-circular a.3;ial hole therethrough, racic 
ineans on Said fraine, a frame mounted travel 
ling carriage having shaft meains mounted for 
rotation therein and having pinion means on the 
ends thereof to engage Said rack means, inneans 
to rotate Said shaft means, bearing means in 
Said carriage, a drill Stein nowable with the car 
riage and mounted for rotation in said bearing 
lineans, a Eelly inenber adapted to be slidably 
fitted through said non-circular hole and to be 
drive connected to the inner end of said drill 
Stem for travel With the carriage mounted drill 
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stem, and a material removing tool on the outer 
end of said drill stem adapted to form a hole 
as said driving means rotates said kelly and said 
drill stem as said carriage is moved along said 
frame by the application of force to rotate said 
shaft means. 

4. In a horizontal boring machine, the combi 
nation of, a frame, a driving means fixedly lo 
cated thereon having a non-circular axial hole 
therethrough, a rack means on Said frame, a 
frame Supported travelling carriage having shaft 
means mounted for rotation therein and having 
pinion means on the ends thereof to engage said 
rack means, means to rotate said shaft means, 
axle and wheel means connected to Support said 
carriage for motion along said frame, bearing 
means in Said carriage, a drill stem mounted for 
travel with the carriage and for rotation in said 
bearing means, a Kelly member adapted to be 
slidably fitted through said non-circular hole and 
to be drive coupled to the inner end of said drill 
stem for travel with the carriage mounted drill 
Stem, and material moving tool on the Outer end 
of Said drill stem adapted to form a hole as said 
driving means rotates said kelly and said drill 
Stem as Said carriage is moved along Said frame 
by the application of force to rotate said shaft 
RealS. 

5. In a horizontal boring, the combination of, 
a frame, a driving means fixedly located thereon 
having a non-circular axial hole therethrough, 
a travelling carriage adapted to be moved along 
Said frame and including bearing means and a 
stuffing box, carriage travel control means, a drill 
stem mounted for rotation in said bearing means 
and Said stuffing box and carried by Said bearing 
means for travel with the carriage, port means 
in said drill stem within said stuffing box, a Kelly 
member adapted to be slidably fitted through 
said non-circular hole and to be drive connected 
to the inner end of said drill stem for travel With 
the carriage mounted drill stem, means for Sup 
plying pressurized fluid into said stuffing box to 
enter said drill stem through said port means, 
and a reamer on the outer end of said drill stem 
having work performing teeth and means for 
conveying the fluid from the drill stem to the 
region of said teeth to aid the teeth in reaming. 

6. An earth boring rig of a type to excavate 
roadbed earths beneath an established road 
level, including a main frame having a track 
way toward its forward end, a traveling carriage 
operating on said trackWay, interengaging rack 
and pinion elements carried one by the track 
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way and the other by said carriage, a manual 
control for rotating the pinion and, by reason 
of pinion engagement With the rack, causing 
carriage travel, a drill stem drive connector ro 
tatably mounted on and movable with said car 
riage, power drive mechanism therefor mounted 
On the rear of Said frame beyond the range of 
carriage travel, and a drive transmission be 
tween said drill Stein drive connector and Said 
power drive mechanism including a rotatable 
driver, a drive transfer shaft having a drive joint 
at its forward end with said drill stem connector 
and a sliding drive connection throughout its 
length with the rotatable driver and being of a 
length greater than the range of carriage travel 
to span the space between said rotatable driver 
and said drill stem connector throughout the 
range of carriage travel. 

7. In a boring machine of the character de 
scribed, a stationary main supporting frame 
having a carriage trackWay throughout a por 
tion of its length, a power drive unit fixedly 
mounted on the frame beyond said trackWay, a 
traveling carriage guided by the trackway for to 
and fro movement relative to Said fixedly mounted 
power drive unit, neans to transmit to and fro 
travel to the carriage on said trackway, a drill 
stem connecting section carried for travel with 
the carriage and rotatably mounted thereon, and 
a Kelly type drive connecting said traveling 
stem connecting section with the fixedly mounted 
power drive unit, said Kelly type drive including 
a rotary element drive connected with the power 
drive unit and rotatably mounted on the frame 
at a fixed location beside the power drive unit 
and a drive transmitting shaft of a length to 
span the distance between said traveling drill 
stem connecting section and the fixedly located 
rotary element in all positions throughout their 
range of relative travel, with drive couplings to 
both thereof, one of such drive couplings being 
a slide fit drive joint. 
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