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1 
APPARATUS FOR EXCAVATING, SHORING AND 

BACKFILLING A TRENCH ' 

BACKGROUND OF THE INVENTION 

This invention relates generally to the excavation of 
trenches which have a variety of uses in the construc 
tion industry, such as for pipelines, sewer lines, water 
lines, gas lines and the like. It is usual‘for suchtrenches 
to be excavated to depths in the neighborhood of 20 
feet, and the practice has been to excavate these rela 
tively deep trenches by means of man-operated earth 
moving equipment. Also, separate earth shoring equip 
ment has been utilized to prevent the walls of the 
trenches from caving in. The prior methods and appa 
ratus for constructing pipeline trenches were not only 
difficult and time consuming, but also resulted in a sub 
stantial number of injuries and fatalties to the construc 
tion workers involved. The present invention provides 
a method and apparatus for continuously excavating a 
trench without the need for man-operated equipment 
in proximity to, the trench being excavated. This is ac 
complished by a screw auger which is positioned at the 
bottom of the trench which is being excavated, such 
that the earth can be undercut and removed from the 
trench by means of a diagonally disposed conveyer sys 
tem. A further horizontally disposed conveyer means is 
provided for returning the earth to the previous trench 
section which had been excavated. Also, means are 
provided for inserting non-interlocking steel shoring 
members simultaneously with the undercutting of the 
trench. Thus, the trench excavation operation of the 
present invention is virtually continuous and automatic 
and eliminates the need of operating personnel in prox 
imity to potentially dangerous areas. Furthermore, by 
introducing ?uid simultaneous with the undercutting 
operation, it is possible to operate in various types of 
soil conditions, such as clay or mud, which have a ten 
dency to clog the screw auger and prevent the earth 
from being moved freely. Thus, the apparatus and 
method of earth excavation of the present application 
afford a virtually automated system for excavating con 
tinuous trenches. This results in the elimination of the 
various heavy equipment which has heretofore been 
necessary, such as pile drivers, cranes, backhoes and 
trucks. Further, the congestion noise and vibration at 
tendant to the use of this type of equipment at street 
level is eliminated, thereby avoiding the noise and air 
pollution problem. 

SUMMARY OF THE INVENTION 

In accordance with an illustrative embodiment dem 
onstrating features and advantages of the present in 
vention, there is provided an apparatus and method for 
the continuous excavation of earth to form trenches 
below ground level. Means are provided for cutting 
through the earth substantially along the vertical axis of 
the excavation such that the lowermost earth is dis 
lodged and moved toward a central position. The dis 
lodged earth from the central position is conveyed out 
of the excavation and can thereafter be back?lled.‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above brief description, as well as further ob 
jects, features and advantages of the present invention 
will be more fully appreciated by reference to the fol 
lowing detailed description of a presently preferred, 
but nonetheless illustrative embodiment in accordance 
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with the present invention, when taken in connection 
with the accompanying drawings wherein: 

1 FIG. 1 is a side elevational view of a trench in various 

stages of excavation, showing the earth excavation 
‘equipment of the present invention in operation; 

FIG. 2 is an enlarged plan view of the earth shoring 
panels and guide rails shown in FIG. 1; 
FIG. 3 is an enlarged perspective view of a portion of 

the screw auger of FIG. 1, which shows the means of 
introducing ?uid into the area being undercut; 
FIG. 4' is a horizontal sectional view taken through 

the line 4—4 of FIG. 1 to show the position of the shor 
ing panels prior to the initiation of the undercutting op 
eration; ‘ 

FIG. 5 is a horizontal sectional view taken through 
the line 5—5 of FIG. 1 to show the position of the shor 
ing panels and the earth cutting auger during the under 
cutting operations; and > 

FIG. 6 is a horizontal sectional view taken through 
the lines 6-—-6 of FIG. 1 to show the position of the 
shoring panels and the pipeline member after the 
trench has been back?lled. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIG. 1, there is shown a trench ex 
cavating apparatus generally designated by the refer 
ence numeral 10, that is located in a continuous trench 
12, which is de?ned by an upper surface level line 14, 
an intermediate surface level line 15, and a bottom 
level line 16. The initial procedure in excavating the 
trench 12 is usually to ?rst dig a pilot cut trench 18 
which extends from the ground level line 14 down to a 
pilot cut line 20. The pilot cut trench 18 is generally 
dug by a back hoe in order to make certain that no ex 
isting underground lines will be damaged or broken, 
and the pilot out line 20 usually does not extend more 
than 10 feet from the surface level line 14. 
By progressively comparing FIGS. 1 and 5, it can be 

appreciated that the earth excavating apparatus 10 in 
cludes a diagonally disposed screw conveyer and a hor 
izontally disposed cutting auger, which are generally 
designated 24 and 26, respectively. It should be under 
stood that the cutting auger 26 may also be planed in 
an inclined position. The cutting auger 26 consists of a 
motor 28 for powering a drive shaft 30 which is inte 
grally formed with first continuous helical screw 
threads or flytes 32 and second continuous helical 
screw threads or ?ytes 34, which are separated by a cy 
lindrical shaft section 36. The cylindrical shaft section 
36 corresponds to a central position, toward which the 
earth is conveyed as indicated by the opposing direc 
tional arrows which have been designated 38 and 40, 
respectively. As best shown in the angle diagram of 
FIG. 1, the screw ?ytes 32 are formed with a helix angle 
42 which is equal but opposite to the helix angle 44 of 
the screw flytes 34. 
The screw conveyer 24 consists of a chute 46, which 

extends from central position 36 to the surface level 
line 14, and a drive shaft 48 that is integrally formed 

_ with helical screw threads or ?ytes 50. A horizontally 

65 

disposed belt conveyer 52 is positioned along surface 
level line 14 below the uppermost point of the screw 
?ytes 50. The screw conveyer 24 and belt conveyer 52 
are powered by a drive motor 54. 
By referring to FIG. 3, it can be appreciated that the 

cutting auger 26 is formed with a hollow internal cham 
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ber 56 which is in ?ow communication with a source 
of compressed air 58. Thus, internal chamber 56 is de 
?ned by the hollow control bore of drive shaft 30 and 
the hollow interior of helical screw ?ytes 32 and 34 that 
are formed with through holes 60. Air under pressure 
is passed by means of the compressor 58 into the inter 
nal chamber 56 and out of the through holes 60, such 
that the earth is prevented from adhering to the screw 
?ytes 32 and 34. It should be noted that any ?uid under 
pressure such as water can be passed into the internal 
chamber 56. 
Shoring walls, generally designated 60 in FIG. 1, in 

clude ?rst shoring panels 62 which are positioned along 
pilot out line 20, second shoring panels 64 which are 
positioned along intermediate surface level 15 during 
the operation of earth excavating apparatus 10, and 
third shoring panels 66 which are completely imbedded 
after the back?lling operation has been completed. The 
shoring panels 62 and 64 are maintained in a ?xed posi 
tion by means of opposing guide rails 68 and 70, re 
spectively. The guide rails 68 and 70 are each formed 
with vertical ?anges 72, which are separated by an 
elongated central plate 74. The shoring panels 62, 64 
are maintained in spaced relationship with respect to 
the guide rails 68, 70, by means of a plurality of roller 
assemblies 76 which are securely positioned on the 
inner vertical ?anges 72. Each roller assembly 76 con 
sists of a hanger bracket 78 which is mounted on the 
vertical ?anges 72 and a U-shaped carrier 79 which is 
?xed to the hanger bracket 78 for rotatably receiving 
a guide wheel 80. The hanger brackets 78 are designed 
to slideably engage the vertical ?anges 72, so as to be 
moved into the proper position for guiding the shoring 
panels 62 and 64, and any known means of securing the 
hanger bracket 78 can be used, such as set screws, 
wedges or the like, which have not been shown in the 
drawings for the sake of simplicity. 
By progressively inspecting FIGS. 1 and 4, it can be 

appreciated that the outer guide rails 70 are positioned 
at the surface level line 14, and the inner guide rails 68 
are maintained in position by means of a bracket 81 ex 
tending from outer guide rail 70 to inner guide rail 68, 
and a spacer section 82 is provided for added bracing, 
as well as for supporting the belt conveyer 52. For 
mounting a pair of guide beams 84 directly below the 
inner guide rails 68, a pair of vertical supports 86 are 
secured between guide beams 84 and guide rails 68. 
The guide beams 84‘are maintained in a ?xed position 
by means of lower spacer beams 86. A pair of motor 
driven winches 88 are mounted on the guide beams 84 
forv entraining a cable 90 over a guide pulley 92 which 
is mounted on the outer vertical ?anges 72 of the guide 
rails 68. The cable 90 is secured to a channel member 
94 which is positioned at the top of shoring panels 64. 
It is preferable to provide a separate motor driven 
winch unit 88 for each end of the channel member 94, 
such that downward force can be exerted at the outer 
ends of shoring plate 64. 

Prior to the operation of the trench excavating appa 
ratus 10, the pilot trench 18 must be prepared, and it 
is then necessary to dig an opening excavation trench 
12 in order to initially position the conveyer 24 and 
cutting auger 26. After this initial positioning has taken 
place, it is contemplated that the excavating apparatus 
10 may operate continuously and virtually automati 
cally, such that the dirt can be removed from the trench 
12, and a pipeline designated 96 can be connected in 
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4 
place, with the dirt thereafter being back?lled in the 
trench 12, as shown in FIG. 1. Accordingly, during the 
rotation of the cutting auger 26, the earth along bottom 
level line 16 is undercut such that the intermediate sur 
face level line 15 moves downwardly away from the 
upper surface level line 14. Thus, the earth along bot 
tom level line 16 is dislodged and moved as shown by 
the directional arrows 38 and 40 toward the central po 
sition 36. The earth from central position 36 is taken 
out of the trench 12 by means of the diagonal conveyor 
24 and is transferred onto horizontal conveyer 52 for 
back-?lling the portion of the trench 12 in which the 
pipeline 96 has been completed. 

It should be noted that the horizontal conveyer unit 
52 can be provided with sets of wheels and axles for 
moving conveyer unit 52 along a set of tracks on the 
upper surface line 14. This wheel and axle arrangement 
which is not shown in the drawings could be in the form 
of wheels or rollers which would ride either on the 
outer guide rails 70 or the inner guide rails 68. In this 
manner, the trench excavating apparatus 10 could be 
self-propelled to move horizontally with respect to 
upper surface line 14 while the auger 26 was undercut 
ting the earth along bottom level line 16. 
A latitude of modi?cation, change and substitution is 

intended in the foregoing disclosure and in some in 
stances some features of the invention will be employed 
without a corresponding use of other features. Accord 
ingly, it is appropriate that the appended claims be con 
strued broadly and in a manner consistent with the 
spirit and scope of the invention herein. 
What is claimed is: 
1. Apparatus for the continuous excavation of earth 

to form a trench de?ned by a lowermost surface and an 
uppermost surface comprising, 
a cutting auger positioned below said uppermost sur 

face for undercutting through the earth substan 
tially along the horizontal central axis of said 
trench at said lowermost surface, 

said cutting auger comprising a drive shaft integrally 
formed with a ?rst continuous helical screw ?yte, 
and a second continuous ?yte formed with a helix 
angle opposite to the helix angle of said ?rst contin 
uous ?yte, 

said cutting auger being embedded in the earth sub 
stantially along the entire length of said auger and 
along said horizontal central axis of said trench 
such that the earth along said lowermost surface is 
dislodged and moved toward a central position be 
tween said continuous ?ytes, and 

means for conveying the dislodged earth from said 
central position out of said excavation. 

2. Apparatus according to claim 1, in which said 
drive shaft is formed with a cylindrical section in the 
location of said central position, for separating said ?rst 
continuous ?yte from said second continuous ?yte. 

3. Apparatus according to claim 1, in which said shaft 
and screw ?ytes are formed with an internal chamber, 
said sc'rew ?ytes having through holes, and means for 
introducing a ?uid under pressure to said internal 
chamber, such that said ?uid can be passed out of said 
through holes to prevent the earth from adhering to 
said screw ?ytes. 

4. Apparatus according to claim 1, in which said con 
veying means is in the form of a diagonally disposed 
screw conveyer that extends from said central position 
to said uppermost surface, and a horizontally disposed 
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conveyer that is positioned at said uppermost surface 
to receive the earth from said diagonal screw conveyer, 
whereby the earth which has been excavated can there-, 
after be back?lled. 

5. Apparatus for the continuous excavation of earth 
to form a trench de?ned by a lowermost surface and an 
uppermost surface comprising, 
a cutting auger positioned below said uppermost sur 
face for undercutting through the earth substan 
tially along the horizontal certral axis of said trench 
at said lowermost surface and said cutting auger 
embedded in the earth substantially along the en 
tire length of said auger and along said horizontal 
central axis of said trench, such that the earth along 
said lowermost surface is dislodged and moved 
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toward a central position, 

means provided for inserting a pair of opposing indi 
vidual shoring sheets into the earth in said excava 
tion simultaneously with the operation of said cut 
ting augcr through the earth, 

each of said shoring sheets is positioned between op 
posing guide beams, said guide beams formed with 
opposing vertical ?anges, and a plurality of guide 
rollers journaled on a vertical ?ange of each guide 
beam for contacting and guiding said shoring 
sheets, and 

means for conveying the dislodged earth from said 
central position out of said excavation. _ 

* >l< >l< * * 


