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[57] ABSTRACT 

A tunnel boring machine has a carriage which slides 
along a track. The carriage includes a spindle for at 
tachment to a boring auger, and a power supply which 
drives the spindle and also drives an hydraulic ram 
which moves the carriage along the track. A device 
for locking the ram to the track is provided, and addi 
tional track sections may be added and locked to the 
original track. The auger casing is attached to arms 
which extend forwardly from the spindle housing, and 
a winch assembly is used in conjunction with the spin 
dle for retracting auger sections from the bored tunnel 
without moving the carriage. 

7 Claim, 8 Drawing Figures 
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TUNNEL BORING MACHINE 
BACKGROUND OF THE INVENTION 
This invention relates to a tunnel boring machine and 

more particularly to a machine for making relatively 
large horizontal bores in the earth. The machine is par 
ticularly usable in road construction, mining and the 
like. 

SUMMARY OF THE INVENTION 

The machine of the invention includes an assembly 
containing a power supply for driving the boring spin 
dle and for operating an hydraulic rarn which moves 
the assembly along a track. The ram is located at the 
rear of the assembly and is selectively locked to the 
track for providing the desired relative movement. As 
the assembly moves forward during boring, additional 
track sections may be added, and they are connected 
by utilizationof the assembly. The boring spindle hous 
ing is provided with improved means for connecting an 
auger casing thereto. In addition, the machine includes 
a special winch assembly for use in retrieving auger sec 
tions after boring is completed. 

DESCRIPTION OF THE DRAWINGS 

The accompanying drawings illustrate the best mode 
presently contemplated by the inventor for carrying out 
the invention. 

In the drawings: 
FIG. 1 is a side elevation of a machine constructed in 

accordance with the invention; 
FIG. 2 is a transverse section taken on line 2-2 of 

FIG. 1 and showing the ram locking means; 
FIG. 3 is an enlarged perspective view of the track at 

tachment mechanism, with parts broken away; 
FIG. 4 is a transverse section taken generally on line 

4-4 of FIG. 1, with parts removed; 
FIG. 5 is a section taken on line 5-5 of FIG. 4; 
FIG. 6 is a side elevation of the machine, and show 

ing the winch assembly in place; 
FIG. 7 is a view taken on line 7—7 of FIG. 6; and 
FIG. 8 is a perspective view of the winch assembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in the drawings, the device of the invention 
may be utilized in horizontally boring a tunnel 1 of rela 
tively large diameter, and comprises generally a boring 
assembly 2 movable longitudinally in either direction 
along a sectional track assembly 3. 
Track assembly 3 is shown as comprising a pair of 

longitudinally extending spaced parallel tracks 4 which 
are joined interrnediately, and also at their ends by a 
front cross-brace 5 and rear cross brace 6. Tracks 4 are 
adapted to support boring assembly 2 which includes a 
frame or carriage 7 which is slideably mounted on the 
tracks or which may roll therealong by means of rollers, 
not shown. 

Carriage 7 carries the power supply for rotating and‘ 
driving a boring auger 8. For this purpose, and as 
shown in this embodiment, the power supply comprises 
a motor or engine 9 of any suitable well-known type 
which drives, through a suitable gear reduction device 
10, a rotary spindle l 1. In addition, an output of engine 
9 is connected to drive an hydraulic pump 12 which is 
connected through a control valve 13 and lines 14, 15 
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2 
to operate a reciprocable hydraulic piston and ram unit 
16 which is disposed beneath and extends rearwardly 
from carriage 7 between tracks 4. 
Ram 16 provides the driving force for moving car 

riage 7 forward and rearward along track assembly 3. 
For this purpose, the outer rearward end of ram 16 is 
?xedly secured to a transverse assembly 17 which in 
cludes a top plate 18 and a pair of transverse plates 19 
extending downwardly therefrom. Assembly 17 is also 
adapted to side along tracks 4. 

In accordance with one aspect of the invention, 
locking means are provided to fix ram 16 and assembly 
17 at a selected longitudinal position along track as 
sembly 3, so that actuation of valve 13 will cause car 
riage 7 to move thereon. For this purpose, an inter 
rupted rail 20 is secured to the inner walls of tracks 4. 
The interruptions or spaces 21 in rails 20 provide fore 
and aft abutrnents 22, 23. A transversely extending 
locking arm 24 is pivotally mounted, as at 25, to plates 
19 and the outer arm end 26 is positioned so as to ride 
along the top of rail 20 or to enter a selected space 21. 
End 26 is weighted so that it will automatically drop by 
gravity into a space 21 when it reaches one. This can be 
prevented, or removal of end 26 from a space can be 
accomplished, by pressing downwardly on a vertical 
rod 27 which engages the opposite end of arm 24 to 
raise end 26. 
When end 26 is in a space 21, actuation of valve 13 

will cause end 26 to engage an abutment 22 or 23 and 
lock the ram in place. . 

In boring with the machine of the invention, an auger 
is secured to spindle 11, engine 9 operated, and valve 
13 actuated to move carriage 7 forwardly toward tun 
nel I. At the same time, a non-rotatable cylindrical cas 
ing 28 surrounds auger 8 and is introduced into the tun 
nel. Heretofore, problems have arisen in attaching a 
casing to the carriage framework so that the casing was 
properly aligned. In accordance with another aspect of 
the present invention, carriage 7 supports a generally 
cylindrical housing 29 which is disposed concentrically 
about spindle 11. Housing 29 includes a forwardly ex 
tending annular edge portion 30 to which it would be 
difficult to attach a casing end. To solve this problem, a 
plurality of circumferentially spaced arms 31 are 
secured to edge portion 30 and extend forwardly 
therefrom. The generally planular inner faces of arms 
31 receive the casing, which is secured to the arms in 
any suitable manner, as by bolts 32. The spaces 
between arms 31, together with outwardly tapered or 
?ared arm end portions 33, greatly facilitate entry and 
alignment of a casing 28. 
Housing 29 and arms 31 comprise a casing pusher as 

sembly. ‘ 

The tunnel length desired may be in excess of the 
length of a single section of track assembly 3 or auger 
8. It is thus necessary to add further sections in order to 
complete the tunnel. 
Another aspect of the invention therefore contem 

plates a unique system for attaching further sections of 
track assembly 3 forwardly of the initial assembly. The 
front end of each track 4 is provided with connector 
members 34 which form a recess 35 for receiving a ton 
gue 36 which extends rearwardly from the rear of each 
track 4 on an assembly 3 which is suitably placed in 
front of the first such assembly. 
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The machine of the invention is constructed to 
properly join ‘track assembly section so that carriage 7 
may continue to bore forwardly. For this purpose, a 
coupler base 37 extends forwardly from the lower por 
tion of spindle housing edge 30,>and has a transverse 
slot 38 therein. A coupler plate 39 is manually placed 
in slot 38 so that the plate extends downwardly with its 
lower edge disposed forwardly of rear cross-brace 6 of 
the new track assembly to be added. If carriage 7 is 
then moved rearwardly, the new track assembly will be 
pulled back so that tongues 36 enter recesses 35 to cou 
ple the track assemblies together. 
Means are provided to lock tongues 36 in recesses 

35. For this purpose, connector members 34 include a 
vertical longitudinally extending plate 40 and a vertical 
transverse-plate 41 extending outwardly therefrom. A 
locking pin 42 is adapted to be placed through suitable 
aligned openings in plate 40, tongue 36 and, if desired 
track 4-to lock the members together. A rod-like han 
dle 43 on the outer end of pin 42 ?ts into a vertical slot 
44 in plate 41 and, when rotated, locks pin 42 in posi 
tion so that it cannot accidently move outwardly. 
Once a tunnel has been bored, and several auger and 

track sections, have been utilized, it is necessary to 
remove the auger from the tunnel while leaving the eas 
ing therein. This could be accomplished by moving car 
riage 7 rearwardly until a joint between auger sections 
is exposed, removing the rearmost auger section, mov 
ing the carriage forwardly to the next auger section, 
connecting it ‘thereto, and repeating the procedure. 
The concept‘ of the present invention substantially 

simpli?es auger retraction and accomplishes the 
desired result without need for carriage movement. In 
accordance with this concept, casing 28 is detached 
from arms 31, and carriage 7 pulled back slightly. Then 
a winch assembly 45 is placed on a track assembly 3 
just forwardly of and closely adjacent carriage 7. 
Winch assembly 45 includes rearwardly extending arm 
members 46 which are suitably connected to arms 31 
on spindle housing 29. Assembly 45 also includes a 
winch drum 47 which is mounted on a longitudinal 
shaft 48 which is co-axial with spindle ll. Shaft 48 is 
mounted for free rotation in suitable'bearing supports 
49. The rearward end of shaft 48 extends beyond its 
bearing support 49 and to closely adjacent the for 
wardly extending spindle shaft 50. 
Means are provided to quickly and selectively con 

nect or disconnect shafts 48 and 50. For this purpose, 
both shafts are non-circular, such as hexagonal, and a 
coupling sleeve 51 of hexagonal interior is adapted to 
be slideably mounted thereover. Shaft 48 is somewhat 
shorter then shaft 50, and sleeve 51 is about. the length 
of the latter and ?ts thereover when the shafts are to be 
disconnected. Sliding of sleeve 51 forwardly will pro 
vide a driving connection between the sha?s for the 
purpose of rotating winch drum 47. The shaft lengths 
and direction of sleeve sliding could be reversed 
without departing from the spirit of the invention. 
A suitable cable 52 is wound of drum 47 and passes 

over a roller 53 and pulleys 54 for longitudinal exten 
sion toward an auger 8. ‘ 

In operation, shafts 48 and 50 are disconnected and 
cable 52 manually pulled out for connection‘ to the 
rearmost auger. The shafts are then connected by shift 
ing sleeve 51, engine 9 operated to turn spindle ll, 
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4 
which causes cable 52 to retract the complete auger. 
When a joint 55 between auger sections is exposed, the . 
rearmost section is removed, shafts 48 and 50 are 
disconnected and cable 52 again pulled forwardly for ' 
attachment to the next auger section. And so on. 
The machine of the invention has been found to pro_ _ , 

vide a substantial advance in the art of tunnel boring. 
Various modes of carrying out the invention are con 

templated as being within the scope of the following . 
claims particularly pointing out and distinctly claiming " 
the subject matter which is regarded as the invention. 

1 claim: - 

tion: 
a. a section of track assembly including at least one _ 

track, ‘ 

b. a carriage mounted on said track assembly for for 
ward and rearward longitudinal movement 
thereon, 

c. a rotatable spindle disposed on said carriage and 
adapted to be connected to a section of boring 
auger, , . 

d. a power source on said carriage, 
e. a reciprocable drive‘ member connected to said‘ 
power source and extending longitudinally from 
said carriage, 

f. a rail extending along the inner wall portion of said . 
track, said rail being interrupted to provide at least 
one space, 

g. and a transversely extending arm pivotally‘. 
mounted to said drive member, said arm having an 
end weighted so that the end will ride along said. 
rail during movement of said drive member and 
will drop by gravity into said space to lock the ele 
ments together so that actuation of said power ‘ 
source will cause said carriage to move'on said .1 
track assembly. 

2. The machine of claim v1 which includes: a verti 
cally extending rod disposed to selectively and pivotally 
lower the end of said arm opposite said ?rst-named end 
to unlock the elements. I 

3. A tunnel boring machine comprising, in combina 
tion: 

a. a section of track assembly, 
b. a carriage mounted on said track assembly for for- ‘ 
ward and 
thereon, 

c. a rotatable spindle disposed on said carriage and 

rearward longitudinal movement 

adapted to be connected .to a section of boring, 
auger, . 

(1. means on said carriage 
either direction along 
sembly, 

e. and means for connecting the rear end of a second 
track assembly to the front end of said ?rst-named 
assembly, said means comprising: 

for moving the latter in 

1. a coupler member extending forwardly from‘ 
said carriage, said coupler having a transverse 
slot therein, 

2. and a plate removably extending downwardly 
- through said slot for engagement with the said 

rear end of said second track assembly for 
pulling the latter toward said ?rst-named track 
assembly when said carriage is moved rear~ 
wardly on the latter. 

4. The machine of claim 3 which includes: 

1. A tunnel boring machine comprising, in combina; ‘ 

said section of track as-~ 
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a. a connector mounted on one end of one of said 
track assemblies, said connector having a recess 
therein, 

b. a tongue mounted on the adjacent end of the other 
of said track assemblies, 

c. said tongue entering said recess upon rearward 
carriage movement, 

(1. a pin extendable through said connector and ton 
gue to hold said tongue in place, 

e. said connector having a slot therein, 
f. and a handle extending from said pin and extenda 

ble into said slot for holding said pin in place. 
5. A tunnel boring machine comprising, in combina 

tion: 
a. a section of track assembly, 
b. a carriage mounted on said track assembly for for 
ward and rearward longitudinal movement 
thereon, 

c. a rotatable spindle disposed on said carriage and 
adapted to be connected to a section of boring 
auger, 

d. means on said carriage for moving the latter in 
either direction along said section of track as 
sembly, 

e. and means for retracting an auger from a bored 
tunnel without carriage movement, said retracting 
means comprising: ' 

l. a winch drum on the forward portion of said 
track assembly for supporting an elongated 
cable which is adapted to be connected to an 
auger, 

2. a normally freely rotatable shaft mounting said 
winch drum, said shaft extending co-axially to 
closely adjacent said spindle, 

3. quick coupling means for selectively connecting 
or disconnecting said shaft and spindle, 

4. and power means for rotating said spindle when 
it is connected to said shaft for rotating said 
drum to pull the cable and auger rearwardly. 

6. The machine of claim 5: 
a. in which said coupling means comprises a sleeve 

slideable between said drum shaft and a forward 
portion of said spindle, 

b. said sleeve being about the same length as said for 
ward portion. 

15 

25 

30 

40 

45 

50 

55 

60 

65 

6 
7. A tunnel boring machine comprising, in combina 

tion: 
a. a section of track assembly, 
b. a carriage mounted on said track assembly for for 
ward and rearward longitudinal movement 
thereon, 

c. a rotatable spindle disposed on said carriage and 
adapted to be connected to a section of boring 
auger, 

d. a generally cylindrical housing concentrically sur 
rounding said spindle, 

e. a plurality of circumferentially spaced arms ex 
tending forwardly from said housing for receiving 
a casing end portion, 

f. means for securing a casing end portion to said 
arms, 

g. power source means on said carriage, 
h. a reciprocable drive member connected to said 
power source means and extending longitudinally 
fro said carria e, . . . 

i. grawty operate means for selectively locking said 
drive member to said track assembly so that appli 
cation of power from said power source means will 
move said carriage on said track assembly, 

j. a coupler member extending forwardly from said 
housing, said coupler member having a slot 
therein, 

k. a plate removably extending downwardly through 
said slot for engagement with the rear end of a 
second section of track assembly for pulling the 
latter toward said ?rst-named assembly when said 
carriage is moved rearwardly on the latter, 

1. means for lockingly connecting said assemblies 
together, 

m. winch means including a cable-carrying winch 
drum and shaft mounted on a track assembly for 
wardly of said carriage, the cable being adapted 
for connection to an auger, 

n. and quick coupling means for selectively connect 
ing or disconnecting said shaft and spindle, 

0. said power source means including means for 
rotatably driving said spindle when it is connected 
to said shaft for rotating said winch drum to pull 
the cable and auger rearwardly without carriage 
movement. 

* * * * * 


