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(57) ABSTRACT 
A tunnelling apparatus composed of a plurality of 
elongate planks arranged side-by-side on a circumfer 
ential path to form a shicled of circular configuration. 
Thc planks are separated into two relatively movable 
groups with the individual members alternately stag 
gered so that a member of one group is disposed be 
tween two members of another group. Each group of 
planks is supported on three axially spaced expandible 
ring devices used to selectively brace the planks 
against the tunnel wall. Rams are provided between 
the rear support device of one group and a central 
support device of the other group so that the groups 
can be alternately advanced with the planks of said 
one group forming a forward support and the planks 
of said other group forming a rear support: 
A frame rotatably supporting a drivable cutting head 
is slidably mounted on the support devices for the 
forward support and further rams are provided for 
advancing the frame and cutting head outwardly of 
the forward support. 

14 Claims, 4 Drawing Figures 

  



PATENTED APR 21974 3, 8 OO,549 
SHEET . Of 2 

  



"ATENTED APR 21974 3,800,549 
SHEET 2 Of 2 

Fig. 2. 
11 --III IV 

&ZZZZZZZZZZZZZZZZZZZZ (42.77.ZZZZZZZZ 

g 5 8 18 - No. 
/ ge "" " "e o a 

25 ODI 
5. 2 

12 

1O 

34 

  

  



3,800,549 

TUNNELLING APPARATUS 
BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for use 
in driving underground tunnels and to a method of driv 
ing tunnels using such an apparatus. 

In the driving of underground tunnels it is known to 
support the wall surface of the tunnel at the head of the 
tunnel with a shield of circular configuration composed 
of a plurality of separate plank-like members. These 
members are carried on a frame and advanced individ 
ually by means of piston and cylinder units. At the front 
end of the shield is a cutting head which removes mate 
rial from the face and at the rear end of the shield there 
are provided tunnel lining sections for permanently 
supporting the tunnel wall. Generally with such an ap 
paratus the supporting and driving operations must be 
performed alternately and this consequently reduces 
the overall rate at which the tunnel can be driven. 
A general object of this invention is to provide an im 

proved apparatus for, and method of, driving tunnels. 

SUMMARY OF THE INVENTION 

According to the invention there is provided an appa 
ratus for use in driving underground tunnels, said appa 
ratus including a shield wall with relatively movable 
components, each component being composed of a 
plurality of substantially parallel elongate members, 
wherein the elongate members of one wall component 
are interspersed with the elongate members of the 
other wall component and the elongate members of 
each wall component are supported by at least one de 
vice adapted to brace said members against the wall of 
a tunnel. 
Further according to the invention there is provided 

a method of driving a tunnel comprising bracing a plu 
rality of elongate members forming a rear shield wall 
component against the surface of the tunnel, advancing 
a further plurality of elongate members forming a com 
plementary forward shield wall component longitudi 
nally outwardly of said braced wall component, ad 
vancing a cutting appliance longitudinally outwardly 
from said further plurality of members to remove mate 
rial from a face, bracing said further plurality of mem 
bers against the surface of the tunnel, relieving said 
first-mentioned plurality of members from the surface 
of the tunnel drawing up the first-mentioned plurality 
of members between the further plurality of members 
and re-bracing said first-mentioned plurality of mem 
bers against the surface of the tunnel. 

Preferably the elongate members of the wall compo 
nents are arranged to lie on a common circumferential 
path with each of at least some of the elongate mem 
bers of one of the wall components being disposed be 
tween two of the elongate members of the other wall 
component. The members are thus alternately stag 
gered in the circumferential direction and small gaps 
may be left between the sides of the individual mem 
bers. 

In accordance with the invention the wall compo 
nents can be alternately advanced, while providing an 
adequate continuous shield, with each component 
being alternately braced against the tunnel wall to form 
a thrust abutment for the advance of the other compo 
nent. The outer faces of the elongate members of one 
of the wall components may be disposed outwardly rel 
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2 
ative to the outer faces of the elongate members of the 
other forward wall components. This one component 
can then form the rear support of the shield which is al 
ternately braced and moved up to the wall component 
forming the front support. 

In a preferred embodiment the elongate members of 
each wall component are supported on three support 
devices spaced apart axially of said members. Each 
support device may take the form of two half-rings in 
terconnected by piston and cylinder units, operable to 
move the half-rings together or apart to thereby con 
tract or expand the device to relieve or brace the mem 
bers of the associated wall component. The devices 
may conveniently be arranged in pairs with each device 
associated with the elongate members of one of the 
wall components being located adjacent one of the de 
vices associated with the elongate members of the 
other of the wall components. 
So far as the actual elongate members is concerned 

preference is given to a design where each member has 
a trapezoidal cross-section with its greater width lying 
outermost. The front end of each member preferably 
has a knife-edge to assist in penetrating the layers of 
material around the tunnel wall. 
Double-acting piston and cylinder units can be con 

nected between the rear terminal support device of the 
rear wall component and the central support device for 
the forward wall component. These units can then be 
used to effect relative movement between the wall 
components when one or other of the wall components 
is braced against the tunnel wall with its associated sup 
port devices. 
The floor part of each wall component may be 

formed by a continuous arcuate section and the arcuate 
section of the rear component may be covered by a 
floor plate. A conveyor for removing the debris from 
the face can be installed inside the wall components to 
transfer material rearwardly. 
The apparatus preferably has a cutting appliance 

with a frame supported for sliding within the forward 
wall component. For example, the frame has guide 
members which engage in recesses defined by brackets 
attached to the, or some of the, support devices for said 
forward wall component. Piston and cylinder units are 
preferably used for moving the frame and the units may 
comprise a group of units for advancing the frame and 
a group of units for retracting the frame. The retraction 
units preferably have some form of displaceable 
mounting so that they do not interfere with the advanc 
ing operation and the advancing units preferably have 
detachable connections enabling them to be discon 
nected and moved during any retraction operation. The 
advancing and retraction units are conveniently con 
nectible between the frame and the rear support device 
of the rear wall component. 
The cutting appliance may have a rotatable cutting 

head supported on the frame and composed of a num 
ber of radial arms each having removable end pieces 
supporting cutters. The head may be driven via motors 
and gearing carried by the frame and further piston and 
cylinder units, operable to align the head, may be con 
nected between the support means for the head and 
the frame. 
The invention may be understood more readily and 

various other features of the invention may become 
more apparent from consideration of the following de 
scription. 
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BRIEF DESCRIPTION OF DRAWINGS 
An embodiment of the invention will now be de 

scribed, by way of example only, with reference to the 
accompanying drawings, wherein: 5 
FIG. 1 is a diagrammatic representation of an appara 

tus made in accordance with the invention; 
FIG. 2 is a part sectional side view of the apparatus 

shown in FIG. 1, 
FIG. 3 is a cross-sectional view of the apparatus, the 10 

view being taken along the line III-III of FIG. 2; and 

FIG. 4 is a cross-sectional view of the apparatus, the 
view being taken along the line IV-IV of FIG. 2. 
DESCRIPTION OF PREFERRED EMBODIMENT 

As shown in the drawings, the apparatus is composed 
of a multi-part outer wall 1, 2, having a cutting appli 
ance 3 at its forward end, and accommodating therein, 
inter-alia, a conveyor 4. The multi-part wall 1, 2 is com- 20 
posed of two relatively movable component parts 1, 2, 
each part 1, 2 being in the form of a group of elongate 
parallel plank-like members 11, 12 respectively. The 
members 11, 12 are all arranged around a common cir 
cumferential path and evenly distributed thereabout 25 
with gaps 13 between the individual members 11, 12. 
The members 11, 12 are alternately staggered in a cir 
cumferential sense with each member 1 disposed be 
tween two of the members 2 and vice versa. As shown 
in FIGS. 3 and 4 the outermost faces of the members 30 
12 forming the rear wall component 2 are disposed 
slightly radially outwards from the outermost faces of 
the members 11 forming the forward wall component. 
The members 11, 12 can also be offset longitudinally 
(FIGS. 1 and 2) at certain operational stages so that the 35 
members 11, collectively constituting the forward wall 
component 1, are disposed forwardly of the members 
12, collectively constituting the rear wall component 2. 
Each component 1, 2 is provided with an arcuate floor 
section 15 and the section 15 of the rear component 2 
is covered by a base plate 16. The members 11, 12 are 
each of trapezoidal cross-section with a tapered knife 
edge at its forward end. The members 11 are supported 
on three axially spaced expandible support devices 5, 
6, 7 and similarly the members 12 are supported on 
three axially spaced expandible support devices 8, 9, 
10. The devices 5-10 are arranged in pairs, 5, 8; 6,9; 
7, 10; as shown in FIG. 2. 
Each device 5-10, is constructed as a pair of match 

ing half-rings interconnected at their adjacent ends 
with piston and cylinder units 14. The units 14 can be 
operated to urge the ends of the half-rings apart or to 
draw these ends together. In this way the devices 5-10 
can be contracted or expanded to brace the members 
11, 12 against the surface of a tunnel. 
Double-acting piston and cylinder units 17 are used 

to alternately advance the wall components 1, 2 in the 
direction of the working face 31 in front of the cutting 
appliance 3 as described hereinafter. The units 17 are 
pivotably attached between brackets 18, secured to the 
device 6, and the device 10. 
The cutting appliance 3, which is designed to remove 

material from the face 31, is provided with a cutting 
head 23 supported for rotation on a frame 22. The 65 
frame 22 bears elongate guide members or bars 19 
which extend longitudinally of the wall components 1, 
2 at each side of the frame 22. These bars 19 slidably 
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locate within recesses defined by brackets 20 carried 
by the devices 5, 6. A plurality of piston and cylinder 
units 33 are pivotably connected between brackets 35 
attached to the frame 22. The mountings of the units 
33 are displaceable longitudinally and the units 33 are 
used to retract the frame 22 and thereby the cutting 
head 23 into the wall component 1. In addition, piston 
and cylinder units 29 are also connected between the 
device 10 and the frame 22. These units 29 have de 
tachable plug-like end connections 30 enabling them to 
be removed from the device 10. The units 29 are used 
to advance the head 23 from the wall component 1 
towards the face 31. 
The head 23 is driven by means of motors 24 carried 

by the frame 22. The motors 24 are coupled to the head 
23 via gearing 25 which meshes with a toothed ring. 
The head 23 has a number of radial arms 26 with re 
movable end pieces 27 acting as holders for cutters 32. 
Means, in the form of piston and cylinder units 28, is 
provided for aligning the cutting head 23. The units 28 
are connected between the support means for the head 
23 and the frame 22. 
The operation of the apparatus is as follows 
Assume that the units 14 of the devices 8, 9, 10 are 

operated to expand the devices 8, 9, 10 and thereby 
brace the rear wall component 2 against the tunnel sur 
face. The rear wall component 2 then forms an abut 
ment whereby the forward wall component 1 can be 
advanced. To this end, the units 4 of the devices 5, 
6, 7 are relieved and the units 17 and 29 are extended 
to advance the forward wall component 1 and the cut 
ting appliance 3 towards the face 31. The head 23 is 
thus urged towards the face 31 and is operated by the 
motors. 24 to detach material from the face 31. This 
material is transferred rearwardly of the apparatus by 
the conveyor 4. When this advance is completed the 
units 14 of the devices 5, 6, 7 are operated to expand 
the devices 5, 6, 7 and brace the forward wall compo 
nent 1 against the tunnel surface. The units 14 of the 
devices 8, 9, 10 can now be relieved and the units 17 
operated to draw up the rear wall component 2 which 
is then re-braced. This cycle can then be repeated to 
progressively lengthen the tunnel. 
From time to time it may be desirable to move the ap 

pliance 3 back into the wall component 1, as for exam 
ple where some manual operation is to be effected on 
the face 31. In this event the units 29 are disconnected 
and moved into positions where they do not hinder the 
subsequent operation. With the rear wall component 2 
braced against the tunnel the units.33 are now operated 
to retract the appliance 3 inwardly of the wall compo 
nent 1. When the manual operation or the equivalent 
is completed the units 33 are used to advance the appli 
ance 3 outwardly until the units 29 can be re 
connected. Thereafter the units 29 can be operated to 
continue the outward movement of the appliance 3 as 
desired. 
The apparatus as described may be supplemented by 

a machine which follows up the apparatus and runs on 
a track laid in the tunnel. This machine may comprise 
means for installing tunnel lining sections end-to-end so 
as to provide a permanent support for the tunnel rear 
wardly of the apparatus. This rear machine may also be 
provided with a conveyor which receives material from 
the conveyor 4 and conveys such material rearwardly 
of the entire working. 

I claim: 




