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John H. Barth, La Crosse, Wis. 
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(C. 6-42) 4 Claimas. 

This invention relates generally to the class of 
earth engineering and pertains particularly i to 
tunnel construction. 
The present invention has for its primary ob 

ject to provide an improved method of digging 
tunnels in sub-soils which are not self-support 
ing, such as sand, clay or the like, so as to avoid 
the possibility of cave-ins. 
Another object of the invention is to provide 

in tunnel construction a novel means of sup 
porting the earth Overhead while removing the 
earth for the formation of the tunnel so that 
cap and shoulder beams may be set up conven 
iently and the possibility of the OVerhead mate 
rial caving in before Such beams are set up, en 
tirely avoided. 
A further object of the invention is to pro 

Vide in tunnel construction, improvements , in 
poling irons and in means for forcing the same 
ahead into the earth for the formation of a wall 
structure from beneath which the earth may be 
COnveniently removed. 
The invention Will be best understood from a 

consideration of the following detailed descrip 
tion taken in connection with the accompanying 
diraWing forming part of this Specification, with 
the understanding, however, that the invention 
is not to be confined to any strict conformity 
with the showing of the drawing but may be 
changed or modified so long as such changes or 
modifications mark no material departure from 
the salient features of the invention as expressed 
in the appended claims. 

In the drawing: 
Fig. 1 is a view taken longitudinally of a tunnel 

at the outer end of the same and illustrating 
in longitudinal section the mechanism embodying 
the present inVention. 

Fig. 2 is a transverse section of the structure 
shown in Fig. 1 taken rearwardly of the hydraulic 
jack. 

Fig. 3 e is a detail view of a portion of a poling 
iron showing the method of attaching the push 
block theretO. 

Fig. 4 is a sectional view taken substantially 
on the line 4-4 of Fig. 3. 

Fig. 5 is a sectional view taken transversely 
of the abutting edges of a pair of poling irons 
showing on a large scale the guiding channel. 

Referring now more particularly to the draw 
ing, there is shown a series of cap and shoulder 
beams i and 2, respectively, mounted in position 
Within a tunneled out area, 3 in a body of earth 
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ture which keeps back the overhead body of earth 
Which would not otherwise remain in position. 
As shown, the cap beams and shoulder beams 

are here arranged to form one-half of a six 
Sided figure, but it will be readily apparent that 
these may be so arranged that the shoulder 
beams Will be vertically disposed or perpendicu 
lar to the cap beams ? for the formation of a 
tunnel of square cross-section. 
Each of the shoulder beams 2 is supported by 

a foot block 5 and between the lower end of each 
Shoulder beam and the foot block supporting it 
there is driven a, wedge 6 by means of which 
the desired tight engagement between the upper 
ends of the shoulder beams and the ends of the 
cap beams is obtained. 

Extending longitudinally of the tunnel and 
transversely of the cap and shoulder beams are 
the channel irons 7 which will be referred to as 
poling irons. These channel or poling irons are 
placed in Side by side relation and at their for 
Ward ends they have the fanges cut obliquely, 
as indicated at 8, so that the forward or ad 
Vancing end of each poling iron is substantially 
in the form of a blade whereby it may be more 
readily made to penetrate the earth. 
As shown in Fig. 1, the forward or tapered 

ends of the poling irons project into the earth 
beyond the innermost ones of the cap and shoul 
der beams i and 2, and these poling irons are 
made to advance into the earth ahead of the 
reinforcing cap and shoulder beams in the fol 
loWing manner. 
A push block 9 is provided for attachment to 

the underside of any one of the poling irons 7. 
This attachment of the push block is accom 
plished by providing the flat of web portion of 
each poling iron with one or several longitudi 
nally extending key hole slots i 8 and providing 
the push block with headed bolts í í correspond 
ing in number to the slots ) of a poling iron. 
These bolts extend vertically through the push 
block With the heads at the upper side and are 
attached to a poling jron by shifting the bolts 
So that the heads will be raised above the top 
of the push block and then extending the heads 
through the larger ends of the key hole slots and 
Shifting the block so that the shank portions of 
the i bolts will move into the restricted ends of 
the slots. The block may then be drawn tightly 
into connection with the poling iron by tight 
ening the nuts i º which are attached to the 
lower ends of the bolts. 
The numeral 2 generally designates a hy 

4, these beams forming the bracing wall struc- 55 draulic jack which comprises a cylinder i 3 hav 
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ing within it a piston I 4 which is connected With 
a rod 5 Which extends from one end of the jack 
and which carries a head or push block. I 6. The 
forward end of the cylinder is provided With an 
integral laterally eXtending bracing foot T 
which is designed to position against the for 
ward edge face of the innermost one of a cap or 
shoulder beam. For the Supplying of the neces 
Sary Operating fluid to the tWo ends of the Cyl 
inder for the operation of the piston 4, there are 
provided the two pipes 8 and 9, pipe i 8 being 
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connected With the rear end of the cylinder and 
the pipe i 9 With the for Ward end, as ShoWn. 
These two pipes are connected With a four-Way 
valve 20 which is provided with the ports 2 4 and 
22 which are connected with a Suitable Source of 
fluid SUpply and pump (not shoWn). By manip 
ulation of this valve, the necessary operating 
fluid for the piston may be introduced at One 
end from the preSSUre line and carried off from 
the other end of the cylinder to return to the 
Source of Supply and by reversing the valve, the 
reverse operation may be effected, that is, the 
fluid may be caused to enter the end of the cyl 
inder from which it previously Was exhausted 
and to be exhausted from the other end of the 
Cylinder So aS to reverse the operation of the 
pistOn. The interior construction of the valve 
20 has not been detailed as the construction of 
Such valves is well known, the rotary member 
thereof merely containing two separate arcuate 
paSSages extending transversely thereof by 
means of which the desired connections may be 
established between the pipes i 8, 9 and the 
pipes 2 and 22. 

In the carrying out of the present invention 
there are first set up or. placed in position about 
four sets of the cap and shoulder beams. The 
poling irons or channel irons 7 are then driven 
aCrOSS and over the top of these cap and Shoul 
der beams into the earth and so that the tapered 
ends 8 of the poling irons will advance into the 
earth a Substantial distance beyond the inner 
most ones of the beams. 
The poling iron push block S is then attached 

to an iron by means of the slots and headed pins 
described or by any other suitable means and 
the hydraulic jack is then placed in position 
horizontally across the inner side or sides of the 
beams over which extends that poling iron to 
Which the push block 9 has been attached, the 
foot T of the jack being engaged against the 
forward edge of the innermost beam. 

In Order that the poling irons may be kept 
in proper line as they are driven forwardly into 
the earth, each poling iron has secured over 
the edge of one side flange a downwardly open 
ing guide channel 29, such channel being secured 
by one side fange against the inner face of the 
poling iron Ílange so that the guide channel is 
directed oppositely to the channel of the poling 
?ron and projects beyond the attached poling 
iron flange. By means of this channel, the edge 
of the Side flange of the adjacent poling iron 
is loosely engaged so that the poling irons may 
have relative longitudinal movement but cannot 
shift apart laterally and, therefore, after they 
have been started upon the proper course, each 
poling iron as it is advanced Will be held on a 
true path by the adjacent poling irons with which 
it is connected. 

In order to maintain the jack cylinder in posi 
tion there is provided a supporting post 25, the 
lupper end Of Which is detachably coupled with 
the cylinder in a Suitable manner, as indicated 
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2,263,352 
at 26, While the lower end is provided with a 
threaded bore to receive a trench jack Screw 27 
Which is mounted upon a base or foot block 28. 

After the hydraulic jack has been Set up in 
the manner stated, the fluid control valve 20 is 
opened to admit fillid to the rear of the cylinder 
So as to advance the piston and the head i 6 car 
ried by the piston rod. This head is brought 
into contact with the poling iron push block 
and by the admission of additional fiulid behind 
the piston, the pushing head ? 6 is forced for 
Wardly So aS to force the poling iron ahead into 
the earth. This procedure is repeated for each 
poling iron until all of the irons have been ad 
Vanced a predetermined distance whereupon the 
Underlying earth may be safely removed with 
out danger of cave-in and the cap and shoulder 
beams may be set up so as to provide a perma 
ment sheeting for the tunnel. 

It Will, of course, be readily understood that 
after the jack piston has been advanced the de 
S?red distance, its retraction is accomplished by 
turning the valve 20 to the position where the 
pipe ? 9 will be connected with the fluid pressure 
line which may be either the line 2 or the line 
22, and when in this position the pipe 8 will 
then be connected with the other line which 
Would be the return line for the fiuid pressure 
apparatus, the pressure then operating through 
the pipe 9 to return the piston to the starting 
position in which it is shown in Fig. 1. 
From the foregoing, it will be readily apparent 

that there is provided in accordance with the 
present invention an efficient and safe method 
and means Of penetrating the earth for the 
formation of tunnels, without danger to working 
men of a cave-in of the earth where such tunnels 
are made in sub-soil which does not have in 
itself sufficient body to stay in place as a tunnel 
Opening is formed therethrough. With this de 
Vice, it will also be readily apparent that tunnel 
ing can be done much more rapidly than by the 
present method, it being estimated that such 
tunneling may be advanced from three to six 
times as done according to present methods. 
While it will be readily understood that the 

rate of advance of the poling irons into the earth 
Will Vary somewhat according to the sizes of the 
irons, jacks, push blocks, etc., under average 
conditions the poling irons will be driven ahead 
into the earth by the hydraulic jacks a distance 
of from two to three feet after which the under 
lying earth will be removed and the cap and 
shoulder beams then put into position and then 
by removing a portion of the earth ahead of 
the last placed beams, the irons may again be 
ad Vanced. 
Other advantages of the tunneling construc 

tion of the present invention are that the equip 
ment is of light character and can, therefore, be 
readily transported from job to job; it is flexible 
in regard to line and grade; it can be Salvaged 
On completion of a job; it tightens the timbering 
and increases the safety factor and speed and is 
readily adapted to i various sizes and shapes of 
tunnels such as the modified box type, the 
hexagonal type, the modified hexagonal type, the 
Cap and leg type and the arched type, and the 
initial cost of the equipment is low. In the use 
of the equipment of the present tunnel, settle 
ment Will be reduced to a minimum and the cost 
of street repair and shifting of water mains and 
other Sewers directly over or adjacent to the 
tunnel will be eliminated. The timbering of the 
tunnel is tight and secure so that no sand or 
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other non-Supporting material can sift through. 
The manner of positioning the hydraulic jack 

will allow for the placing of more timber before 
advancing the poling irons, thus saving time in 
moving the jack, and the irons may be placed 
in position easily by employment of the attached 
poling iron push blocks after the irons are located 
in position. 
Other features of advantage in the present 

construction are that the usual needle beam emi 
ployed for advancing the poling irOns is 
eliminated; the walls of the tunnel are main 
tained true to line and grade, because the capS 
and shoulders can be wedged tightly against the 
poling irons, thereby reducing the amount of 
concrete required between the inside form and 
the outside bracing, and the invention is readily 
adaptable to mining under compressed air, there 
by replacing the usual continuous shield. 
What is claimed is: 
1. In earth tunneling, a plurality of series of 

earth walling supporting beams in side by side 
abutting relation to form a solid retaining wall, 
each series including a transverse cap-beam and 
two shoulder beams supporting the ends of the 
cap beam and extending downwardly therefr0m, 
a foot block Supporting each shoulder beam, a 
wedge interposed between each foot block and 
the Supported shoulder beam whereby the latter 
is urged upwardly against the cap-beam, a pilu 
rality of channeled poling irons extending longi 
tudinally of the tunnel and interposed between 
said beams and the earth wall supported thereby, 
said irons having the channels thereof directed 
away from the beams, and means for Selectively 
advancing said channel irons into the earth 
ahead of the innermost ones of the beams. 

2. In earth tunnel construction, a series of 
wall supporting beams extending transversely of 
the tunnel, a plurality of channel irons extend 
ing longitudinally of the tunnel and disposed in 
abutting side by side relation upon the outer 
sides of and extending across said beams, a jack 
body adapted to be supported against and acroSS 
the under sides of said beams and including a 
piston operated rod movable longitudinally of the 
tunnel, means forming a part of the jack body 
for engagement with the forward edge of the 
innermost one of the beams to dispose the body 
longitudinally of the tunnel against the under 
sides of the beams, means for coupling said piston 
rod With a channel iron for effecting the longi 
tudinal advancement of the latter through the 
medium of the jack, said channel irons haVing 
the channel sides thereof directed into the adja 
cent earth, and a channel bar extending longi 
tudinally of the edge of one flange of each chan 
nel iron with its channel side directed toward 
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the bar and receiving and having said flange 
secured therein along one side thereof, the chan 
nel of the bar slidably receiving the edge of the 
adjacent flange of the adjacent channel iron. 

3. In a tunnel construction, a series of wall 
supporting beams disposed transversely of the 
tunnel, a plurality of channel irons extending 
longitudinally of the tunnel in side by side abut 
ting relation upon the outer sides of and eX 
tending across said beams, a jack body including 
a cylinder having at one end an integral laterally 
extending foot and adapted to be positioned 
across the under sides of said beams with said 
foot engaging across the forward face of the 
innermost One Of the beams, Said jack body in 
cluding a piston operated rod extending from 
the said end of the cylinder, a head carried by 
said rod and projecting laterally therefrom in 
the Same direction as said foot, Said channel irons 
having their forward ends tapered to a point 
and each of said channel irons adjacent its 
pointed end having the Web portion thereOf prO 
vided with a group of keyhole slots, and a push 
block having headed pins each engageable in a 
keyhole slot of the group to facilitate attach 
ment of Said block to the under Side of a, channel 
beam, the push block constituting means for 
coupling the laterally disposed part of the head 
of the pistOn rod With the channel iron to facili 
tate thrusting said channel iron forward from 
the beams. 

4. In a tunnel construction, a series of wall 
Supporting beams extending transversely of the 
tunnel, a pluraliity of channel irons eXtending 
longitudinally of the tunnel and disposed in Side 
by side abutting relation upon the outer Side Of 
the beams, Said beams being in edge abutting 
relation to form a solid tunnel wall lining, a jack 
body adapted to be Supported aCrOSS the Under 
sides of said beams longitudinally of the tunnel 
and including a pistOn Operated rod m?Wable 
longitudinally of the tunnel, a laterally projecting 
bracing foot forming a part of the jack body at 
its forward end and engageable across the for 
ward edge of the innermilost one of the beams, 
a head carried by Said rod and projecting later 
ally from the longitudinal center of the rod in 
the same direction as said foot toward the adja 
cent channel iron and allined longitUdinally of 
the jack body with Said foot, and a thrust block 
detachably secured to the channel iron and en 
gaged by Said head for faciliitating the longi 
tudinal advancement of the channel iron under 
the action of the jack body. 

JACK L. DOW. 
ALBERT E. KELLER. 
JOHN H. BARTH. 


