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(57) ABSTRACT 
A method and apparatus for laying pipe in which a 
cage is provided that can be lowered into a pit in the 
ground with the cage having spaced side walls and 
being open at one end and at the bottom while having 
a longitudinally moveable end wall at the other end. 
A conveyor system associated with the cage transfers 
earth excavated at the one end of the cage down to 
the other end of the cage outside the end wall of the 
cage and hydraulic motors are provided between the 
end wall of the cage and the side walls to advance the 
cage toward the region being excavated while pipe is 
laid along the bottom of the pit in excavated region 
below the level of the aforementioned end wall. 

15 Claims, 3 Drawing Figures 
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APPARATUS FOR LAYING PIPE 

The present invention relates to a method of and de 
vice for sheeting or bracing trenches or ditches and for 
refilling the trenches or ditches. 
The heretofore known method of laying pipes in 

ditches may be divided into three main steps, namely: 

a. Digging the ditch and sheeting or bracing the same. 

b. Lowering the pipe into the ditch. 
c. Removing the sheeting or bracing and filling in the 

ditch. 
With regard to step a) it may be said that, depending 

on the type and compactness of the soil and also de 
pending on the depth at which the pipes are to be laid, 
the ditch is either dug in a continuous operation or is 
dug stepwise in downward direction. In most instances, 
the ditch is braced or sheeted along its entire length in 
order to prevent the ditch from collapsing. The re 
moval of the soil or material may with this kind of con 
struction be effected from the head side of the ditch 
being dug when the soil or material remains in place or 
it has to be effected from the side which operation is 
rather awkward and time consuming. When ground 
water is encountered, it is necessary, over a certain 
length, as a rule at least from shaft to shaft, to lower the 
ground water below the floor of the ditch in order at all 
to permit the laying of the pipe. In such an instance, the 
sheeting or bracing must extend approximately from 40 
to 50 cm below the floor of the ditch in order to avoid 
circulation and thereby a washing out of the soil. 
With regard to step b), it will then be necessary to 

place the pipes into the thus prepared ditch, and the re 
quired sheeting or bracing may considerably interfere 
with this operation. In particular with difficult soil it 
may become necessary to mount the bracing elements 
so close to each other that at some sections of the ditch 
it will no longer be possible to lower the pipes to their 
intended level. In such an instance it will be necessary 
to move the pipes along the floor of the ditch which 
operation is, of course, very difficult and time consum 
ling. 
As to step c), it is further necessary, after the pipes 

have been laid down, to refill the ditch section by sec 
tion following the removal of the bracing or lining. If 
the dug out soil or material was placed laterally of the 
ditch, the soil or material is to this end pushed back or 
returned into the ditch. If no place was available along 
side the ditch for storing the dug out material and the 
soil and material had to be trucked away, this material 
or soil must now be brought back by truck. The neces 
sary compacting of the filled-in soil causes considerable 
difficulties, especially due to the fact that the trench 
braces do not permit the use of larger compacting or 
tamping devices. This means that the filled-in soil must 
be carefully manually levelled which work is time con 
suming and expensive and which will result in a later 
sinking-in of the soil. 

If the dug out material cannot be placed laterally of 
the ditch, it must be removed by trucks to another stor 
age place from where it must be returned to the ditch 
for filling-in the latter. In order to avoid such work re 
quiring soil moving operations, it is also possible to pro 
ceed in such a manner that only one ditch section is dug 
at a time into which the pipes are placed, whereupon 
the material removed from the head of this ditch sec 

5 

10 

15 

25 

30 

35 

2 
tion is filled-in at the back end of this ditch section. In 
such an instance, however, the length of the ditch must 
be such that there is room enough for maneuvering of 
the vehicles transporting the material. 
Due to the high cost of the ditch bracing and the diffi 

culties encountered in laying the pipes and also due the 
efforts and costs involved for obtaining a maximum 
compacting of the filled-in soil, this method of laying 
pipes in relatively deep ditches is rather time consum 
ing and expensive. 

It is, therefore, an object of the present invention to 
provide a method of and device for bracing or sheeting 
a ditch and subsequently filling-in the same which will 
overcome the above mentioned drawbacks while simul 
taneously increasing the pipe laying speed. 
This object and other objects and advantages of the 

invention will appear more clearly from the following 
specification in connection with the accompanying 
drawings, in which: 
FIG. 1 is a longitudinal section through the bracing 

cage or basket. 
FIG. 2 is a cross section taken along the line II-II of 

FIG. 1. 
FIG. 3 is a top view of the device according to the 

present invention. 
The present invention is characterized primarily in 

that a bracing cage or basket which is open at the bot 
tom and at its front end and the side portions of which 
correspond to the configuration of the ditch to be dug 
is lowered into a pit, and is furthermore characterized 
in that the soil at the front end of the cage or basket is 
lifted out and by means of a conveyor belt is filled into 
a shaft at the rear end of the cage or basket where it is 
compacted by means of hydraulic presses. The said 
shaft is formed, on one hand, by the filled-in and al 
ready compacted earth wall extending at an incline 
with regard to the horizontal plane at an angle of from 
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50 to 80 and, on the other hand, by the compacting 
plates or shields provided at the rear end of the cage. 
The invention is furthermore characterized in that the 
pipes are placed upon the floor of the trench or ditch 
within the cage whereupon the entire cage or basket is 
advanced by means of the hydraulic presses. 

In contrast to the heretofore practiced mode of oper 
ation, according to which the pipe laying is carried out 
in three clearly distinct phases, namely: 
The digging of the ditch in the first phase, 
the laying of the pipes in the second phase, and 
the refilling of the ditch in the third phase, 

the present invention provides that in a continual work 
ing process at the front end of the cage the soil or mate 
rial is removed and is over a conveyor belt extending 
along the cage transported to the rear end of the cage 
while in the interior of the cage the pipes are being laid 
and at the rear end of the cage the ditch is filled-in 
again and the filled-in soil or material is at the same 
time compacted. 
The method according to the present invention may 

advantageously be practiced by means of a cage or bas 
ket which consists of two form lining walls which are 
spaced from each other by a distance corresponding to 
the desired width of the ditch to be dug and which are 
supported and braced against each other by means of 
trench shores and hydraulic cylinder piston systems. 
According to the present invention, a plurality of such 
form lining walls may be arranged one above the other 
while the end faces of the form lining walls extend up 



3,820,345 
3 

wardly at an angle of from 50° to 80 with regard to the 
horizontal plane. This horizontal subdivision of the 
cage is not only practical for adapting the cage to the 
various desired depths of the ditches to be dug, but is 
even necessary for purposes of transporting the cage. 
For the same reason it is advantageous also to provide 
a vertical subdivision of the form lining walls of the 
cage. In order to avoid that in case of supply lines cross 
ing each other the entire device has to be removed, the 
uppermost form lining is vertically subdivided into sec 
tions having a width of approximately 50 cm which sec 
tions within the region of the supply lines may be pulled 
upwardly and may again be pushed back downwardly. 
A very clever possibility of moving the cage into and 
out of the ditch can be realized by interconnecting the 
lowermost two form lining walls placed on upon the 
other by two hydraulic lifting/pulling cylinders each. 
After the first pair of form lining walls has been put in 
place and after the second pair has been placed upon 
the first pair, the uppermost pair can be pressed against 
the ditch walls by the hydraulic cylinder piston system 
which spreads the uppermost pair apart whereupon the 
lower pair can be pushed in downward direction by the 
lifting/pulling cylinder. Thereupon the lower pair is 
braced against the side walls of the ditch and the upper 
pair is pulled downwardly by the lifting/pulling cylin 
der. In this way the form lining walls can "climb' 
downwardly to the desired depth and additional form 
lining walls placed thereupon can also be pulled down 
wardly together therewith. When it is desired to re 
move the entire device, it is, of course, to be under 
stood that this process is to be effected in the reverse 
sequence. 

In order to assure that the device will always remain 
at the same level while the cage is being moved, expedi 
ently supporting rollers adjustable as to height and 
moving on the trench floor are provided on the lower 
most form lining wall portion. For the same purpose, 
longitudinally extending guiding rails may be provided 
on the outside of the form lining walls which guiding 
rails will dig themselves into the soil and will prevent 
the cage from sinking down. 

Expediently, the lowermost form lining wall may be 
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extended beyond the floor of the ditch in the shape of 45 
a thin-walled extension by means of which the form lin 
ing is bonded into the floor of the trench. This is not 
only always desired, but is even necessary when ground 
water is present in order to prevent the floor from being 
surrounded by water. Moreover, this extension also 
serves as compensating lining when it is necessary, for 
instance with supply lines crossing each other, to lower 
the entire cage over a short distance. 
Advantageously, the hydraulic press comprises two 

superimposed hydraulic cylinders pivotally connected 
to the form lining walls. These cylinders together drive 
a shield or plate which is supported by a holding device 
variable as to length. The shield or plate should be 
partly perforated in order to allow the air and/or the 
water to escape during the compacting of the soil. Ex 
pediently, the shield or plate is formed by two trans 
verse girders arranged at the rear end of the cage into 
which individual shield sections are insertable. In this 
way the shield or plate can be adapted to the respective 
desired width of the trench to be filled. To obtain a 
proper compacting result, one or more vibrators may 
be arranged on the shields or plates. 
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4 
In order with the mounted form lining walls to save 

a pair of hydraulic cylinders, it is suggested pivotally to 
connect the shields of the hydraulic presses of the 
mounted form lining walls with the shields arranged 
therebelow. In this way only for the lowermost shield 
two cylinder pairs are required, whereas for all succes 
sive shields only one cylinder pair is needed. 
For compacting the soil or material, in this connec 

tion the procedure is advantageously such that a pre 
compacting is effected by advancing all of the shields 
and a postcompacting is effected with turned-on vibra 
tors by advancing each individual shield. This is possi 
ble in view of the pivotal connection of the shields ar 
ranged one above the other. In order, with this com 
pacting operation, to prevent an escape of the shields 
in upward direction, unequal sided angle irons are 
mounted on the outside of the shields so that no verti 
cal forces can be generated by the pressing action. 
Referring now to the drawings in detail, the cage or 

basket 1 according to the present invention is com 
posed of form lining walls 2, 3, 4 which are placed upon 
each other. The walls 3 and 4 are subdivided into front 
form lining plates 2',3', intermediate form lining plates 
2',3' and rear form lining plates 2',3'. The upper 
most form lining wall 4 is subdivided, with the excep 
tion of its rear form lining plate 4', into individual sec 
tions 4' which have approximately a width of 50 cm 
and are supported by I-beams 5. The walls 2, 3 and 4 
are reinforced by trench shores 9 which engage vertical 
struts 6, 7, 8 and I-beams 5. The struts 7 are addition 
ally engaged by hydraulic spreader cylinders 10. 
Mounted on the lowermost form lining wall 2 are rol 
lers 12 which are adjustable as to height by a spindle 11 
and which engage the floor 13 of the ditch. Between 
the two lower walls 2 and 3 hydraulic lifting/pulling cyl 
inders 14 are provided. In the particular illustrated con 
dition of cage 1, the form lining walls 2, 3 are con 
nected to each other by screw flanges 15. Also the form 
lining wall sections 2', 2', 2' and 3', 3', 3' which 
are located along one plane, are connected to each 
other. 
Provided on the rear form lining wall section 2'' is 

a longitudinally variable holding device 16 which com 
prises pipes of rectangular cross section which tele 
scopically engage each other and which carry a shield 
17. Shield 17 is adapted by means of two hydraulic cyl 
inders 18, 19 to be pushed forwardly and backwardly. 
The cylinders 18, 19, similar to the holding device 16, 
are arranged in the plane of the form lining wall. The 
hydraulic cylinders 18, 19 will in this connection rest 
against bearing blocks 20. Pivotally connected to the 
lowermost shield 17 are the shields 21 of the addition 
ally mounted form lining walls 3 and 4. To these further 
shields 21 there are linked merely upper hydraulic cyl 
inders 18. The outer side of shields 17, 21 is provided 
with an angle iron-shaped fitting 22 which with the low 
ermost shield 17 extends only to the level of the pipe 
23 indicated by dash lines (FIG. 1). Mounted on the 
inner side of shields 17, 21 are vibrators 24. The shields 
17, 21 are adapted by corresponding connecting means 
to be disengaged from the hydraulic cylinders 18, 19 or 
the holding device 16 in a simple manner, for instance, 
when a shaft 25, indicated by dash lines in FIG. 1, has 
to be built into the pipe line train. In the illustrated po 
sition, the front surfaces of the shields 7, 21 form with 
the horizontal plane an angle of approximately 66. 
This angle may, depending on the length range of the 
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hydraulic cylinders 18, 19, be varied to suit the best 
possible slope angle of the respective type of soil. 
At the head end of the cage 1, the form lining wall 

sections 2',3', 4' are sharpened (26) in order to permit 
an easy penetration into the soil during the advance 
ment of cage 1. A longitudinally extending conveyor 
belt 27 which runs on rollers 28 is flanged to cage 1. 
Mounted on the longitudinal conveyor belt 27 is a fill 
ing funnel 29 the bottom side of which is provided with 
counter rotating fluted rollers 30. This longitudinally 
extending conveyor belt 27 transfers the material to a 
transverse conveyor belt 31 which is displaceable along 
a pair of rails 32 in a direction transverse to the longitu 
dinal direction of the ditch. 
For inserting or installing the cage 1 for the first time, 

a pit must be dug having the desired width of the trench 
to be dug and having a depth which corresponds to the 
stability of the respective soil, whereupon the form lin 
ing wall 2 must be inserted after it has been reinforced 
by the trench shores 9. Also the hydraulic spacer or 
spreader cylinders 10 are inserted in this condition of 
cage 1. After a further dredging of the pit, also the form 
lining walls 3 are put in place but are not yet connected 
to the walls 2. For lowering the form lining walls, the 
wall pair 3 is by means of the spreader cylinder 10 
pressed against the wall of the pit and the lower pair of 
form lining walls 2 is by means of the lifting/pulling cyl 
inders 14 pressed into the soil. Subsequently, the pair 
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of form lining walls 2 pressed into the soil is by means so 
of the hydraulic cylinder 10 pressed against the wall of 
the pit and the pair of form lining walls 3 is also by 
means of the lifting/pulling cylinders 14 pulled down 
wardly. This cycle is continued until the form lining 
wall 2 with its rollers 12 rests on the floor of the ditch 
or until all form lining walls 3, 4 placed one upon the 
other are located within the pit. The removal of the de 
vice is effected in an analogous manner, but in the re 
verse sequence. 
After the cage has been installed, the laying of the 

pipes 23 may begin. For advancing the trench, a dredge 
33 lifts out the material to be removed and empties it 
into the filling funnel 29. From here the material is on 
the longitudinal conveyor belt 27 conveyed to the 
transverse conveyor belt 31 which will empty the mate 
rial into the shaft between the wall of soil and the 
shields 17, 21. After this shaft has been filled, the form 
lining walls 2, 3 are pressed by the spreading cylinder 
10 against the wall of the trench whereupon the filled 
in material is compacted by the shields 17, 21 which 
are pushed forward by the hydraulic cylinders 18, 19. 
An additional compacting is obtained by vibrating the 
material by means of the vibrators 24 mounted on the 
shields 17, 21, in which instance a stepwise compacting 
starting with the lower shield 17 is to be recommended. 
During the compacting operation, the filling funnel 29 
collects the material which is being lifted out by the 
dredge 33. 
For advancing the cage 1, the spreader cylinders 10 

are disengaged so that the pressure of the hydraulic cyl 
inders 18, 19 will push the respective form lining walls 
and thus also the entire cage 1 forwardly. During this 
step, the sharpened portions 26 of the form lining walls 
2',3', 4' will cuit into the soil so that proper trench 
walls will be obtained. Following the advancing of cage 
1, the cycle is repeated until again a pipe 23 can be laid. 
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6 
For purposes of providing a shaft 25 (FIG. 1) after 

the last advancement of the respective shields 17, 21, 
the shields are disengaged from the hydraulic cylinders 
18, 19 and are again behind the shaft installed in the ill 
lustrated manner. Expediently, for purposes of building 
the shaft 25, prefabricated concrete elements are used 
so that the awkward form lining for the shaft will not 
be necessary. 
FIG. 2 shows a well which ends below the longitudi 

nal conveyor belt 27. In this way that side of cage 1 or 
that side of the trench which is located opposite to the 
longitudinal conveyor belt 27 remains completely free 
so that the pipes to be laid can be supplied in an unim 
peded manner and can be lowered into the trench. 
As will be evident from the above, the mode of oper 

ation according to the present invention has the follow 
ing advantages: 

a. The trench can be dredged from the head end of 
the device, in which instance a considerably increased 
digging speed is obtained and also an improved preci 
sion with regard to the digging operation. 

b. The side walls of the dug out channel or ditch are 
braced already during the digging operation so that the 
digging will present no problems even in case difficult 
soil conditions prevail. 

c. The ditch is properly secured over its entire length 
necessary for laying the pipe sections because it is con 
siderably simpler to design a short cage so as to be sta 
ble than to brace or line several hundred meters of a 
trench having unevenly extending side walls. 

d. The laying of the pipes can be done under opti 
mum conditions because the cage may be so designed 
that any desired kind of pipes can be lowered into the 
trench without difficulties and can be assembled on the 
floor of the trench. 

e. The lifted out material can already during the dig 
ging be sorted so that only such material may be used 
for refilling the trench which is suitable for this pur 
pose. 

f. The refilling material need not be transported on 
trucks and, in particular, does not have to be stored. 

g. The trench is immediately behind the cage filled in 
again so that disturbances which are inherent to an 
open ditch are reduced to a minimum. 

h. The material employed for refilling the ditch is im 
mediately compacted uniformly over the entire cross 
section so that a later settling of the trench need not be 
feared. 

i. The work can be carried out in a continuous and 
speedy manner inasmuch as the heretofore common 
three separate working phases have been combined so 
that it is no longer necessary to wait for the completion 
of one phase before the next phase can be started. 

j. It is also possible to work in three shifts. 
k. A coping with ground water has been considerably 

simplified inasmuch as only the area of the cage itself 
has to be taken into consideration. 

l. The difficult and dangerous work is not only con 
siderably simplified, but difficult physical labor, as it 
was heretofore necessary, for instance, in connection 
with the lining of the trenches and the compacting of 
the soil, is now taken care of by mechanical devices. 
m. The employment of auxiliary labor forces is re 

duced to a minimum. 
The particular advantage of the device and method 

according to the present invention, in addition to the 
saved lining or bracing, is seen in the fact that the lifted 
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out soil does no longer have to be transported by vehi 
cles and does not have to be stored. This transporting 
and storage problem has been solved and taken care of 
by the conveyor belt which extends laterally of the cage 
and by an additional transverse conveyor belt at the 
rear end face of the cage. Both conveyor belts are con 
nected to the cage so that they are advanced together 
with the cage. The material or soil is by a dredge oper 
ating at the head of the cage filled directly into a funnel 
which is provided with counter running fluted rollers or 
drums. With uniform and favorable soil, also a milling 
cutter instead of a dredge may be employed, but gener 
ally a dredge is recommended because when using a 
dredge, it is also possible simultaneously to sort the 
lifted out soil. The filling funnel not only serves as 
buffer station for the lifted out soil but refines the soil 
or material to be filled-in at the same time in such away 
that it can be filled-in in front of the shields without dif 
ficulties and can there be compacted. 
The above outlined advantages of the present inven 

tion not only greatly simplify and speed up the laying 
of pipes but also bring about a considerable reduction 
in the costs involved for the laying of pipes, especially 
by the saving of labor and time. 

It is, of course, to be understood that the present in 
vention is, by no means, limited to the particular show 
ing in the drawings but also comprises any modifica 
tions within the scope of the appended claims. 
What is claimed is: 
1. In an apparatus for use in laying pipe underground, 

a cage having laterally spaced side walls each compris 
ing superposed sections, at least one fluid operable pis 
ton-cylinder means extending laterally between said 
side walls, an end wall at one end of the side walls and 
moveable longitudinally relative thereto, and fluid 
motor means acting longitudinally between said side 
walls and said end wall, vertically disposed fluid opera 
ble motor connected to a pair of superposed sections 
to clamp the said sections together, said side walls in 
clining away from the cage in the upward direction at 
said one end, said end wall inclining in the same direc 
tion, said fluid motor means comprising a plurality of 
fluid motors distributed vertically along said end wall, 
the side of the end wall facing away from said cage 
comprising laterally extending angular steps. 

2. In an apparatus for use in laying pipe underground, 
a cage having laterally spaced side walls, at least one 
fluid operable piston-cylinder means extending later 
ally between said side walls, an end wall at one end of 
the side walls and moveable longitudinally relative 
thereto, and fluid motor means acting longitudinally 
between said side walls and said end wall, said side 
walls inclining away from the cage in the upward direc 
tion at said one end, said end wall inclining in the same 
direction, said fluid motor means comprising a plurality 
of fluid motors distributed vertically along said end 
wall, the side of the end wall facing away from said cage 
comprising laterally extending angular steps. 

3. An apparatus according to claim 2 which includes 
a longitudinal conveyor at the side of said cage and a 
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8 
lateral conveyor at said one end of said cage. 

4. An apparatus according to claim 3 in which one 
end of said longitudinal conveyor is disposed above one 
end of said transverse conveyor and a hopper disposed 
above the other end of said longitudinal conveyor. 

5. An apparatus according to claim 4 in which said 
transverse conveyor is displaceable transversely of said 
cage. 
6. An apparatus according to claim 2 in which each 

side wall comprises a plurality of superposed sections, 
each side wall at said one end inclining upwardly and 
away from the cage at an angle of from about 55 to 
about 80 to the horizontal. 

7. An apparatus according to claim 6 in which at least 
the uppermost one of said sections comprises a plural 
ity of vertically disposed members in side by side rela 
tion. 

8. An apparatus according to claim 3 which includes 
vertically disposed fluid operable motor connected to 
the lowermost pair of superposed sections to clamp the 
said sections together. 

9. An apparatus according to claim 2 which includes 
supporting roller means mounted on said side walls 
near the bottom and projecting downwardly therefrom. 

10. An apparatus according to claim 2 which in 
cludes longitudinal support rails on the outside of said 
side walls. 

11. An apparatus according to claim 2 which in 
cludes relatively thin wall elements at the bottom of 
said side walls extending longitudinally thereof and 
downwardly therefrom. - 

12. An apparatus according to claim 2 in which said 
end wall includes perforation means. 

13. An apparatus according to claim 2 in which said 
side walls comprise superimposed sections and said end 
wall also comprises sections corresponding to said su 
perimposed sections of the side walls. 

14. An apparatus according to claim 2 which in 
cludes vibrator means connected to said end wall. 

15. In an apparatus for use in laying pipe under 
ground, a cage having laterally spaced side walls, at 
least one fluid operable piston-cylinder means extend 
ing laterally between said side walls, an end wall at one 
end of the side walls and moveable longitudinally rela 
tive thereto, and fluid motor means acting longitudi 
nally between said side walls and said end wall, said 
side walls inclining away from the cage in the upward 
direction at said one end, said end wall inclining in the 
same direction, said fluid motor means comprising a 
plurality of fluid motors distributed vertically along 
said end wall, said side walls comprising superimposed 
sections and said end wall also comprising sections cor 
responding to said superimposed sections of the side 
walls, the sections of the end wall being pivotally inter 
connected at the junctures thereof, said fluid motors 
comprising a laterally spaced pair in about the plane of 
the juncture of each pair of the sections of said end 
wall. 
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