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Application August 16, 1955, Serial No. 528,790 

Claims priority, application Germany August 19, 1954 
7 Claims. (C. 25-131.6) 

This invention relates to a mobile or displaceable form 
for the concrete moulding of barrel vaults, tunnels, gal 
leries, or shafts, comprising a travelling carrier and an 
expandible and collapsible wall structure. 

According to the invention the carrier and the as 
sociated wall structure are constructed in such a manner 
that, after the wall structure has been expanded and the 
concrete filled in, the carrier alone can be collapsed, the 
wall structure remaining expanded in a self-supporting 
position until, after setting of the concrete, it is removed 
by means of the carrier which has been moved back to 
its original location, and can be transported to another 
location for further use. 
The construction of the carrier and the wall structure 

according to the invention results in an extremely simple 
and economical method for the concrete moulding of 
barrel vaults, tunnels, galleries, or shafts. This method 
consists in first moulding a section of the concrete con 
struction corresponding in length to the length of the 
wall structure (for example 18 ft.) and then transferring 
the carrier to the adjacent section for the purpose of 
moulding this section with the help of another wall struc 
ture, while the concrete supported by the expanded wall 
structure in the first section is allowed to set. 

It may be readily seen that-depending on the setting 
time of the concrete--it is possible in this manner to 
carry out a continuous moulding process with the help 
of a third, or even a fourth, wadi structure when the 
conditions are so chosen that after setting of the concrete 
in one section, the corresponding wall structure may be 
removed and reinstalled, for example in the fifth section, 
while the concrete in the second, third, and fourth section 
is allowed to set. 

According to a further feature of the invention, the 
carrier is made mobile by providing it on both sides with 
rollers adapted to travel on rails laid on the building site, 
the carrier leaving a door-shaped passage in which, for 
example, further rails may be laid for the circulation of 
lorries serving to transport the rock which has been re 
moved by blasting or the like. 

Further features and advantages of the invention will 
become apparent from the following description of vari 
ous embodiments given by way of example only and with 
reference to the accompanying drawings, in which 

Fig. 1 shows a cross section through a gallery under 
construction, with a concrete form according to the in 
vention installed, shortly after filling-in of the concrete; 

Fig. 2 is a longitudinal sectional view of the concrete 
form shown in Fig. 1, taken in the vertical median plane 
and showing the inside of the expanding carrier; 

Fig. 3 is a view of the inside of the wall structure; 
Figs. 3a and 3b show constructional details of the wall 

structure; 
Fig. 4 is a view corresponding to Fig. 1 and showing 

the wall structure in its expanded self-supporting position, 
as well as in its collapsed position in which it is supported 
by the collapsed carrier and 

Figs, 5 and 6 show a concrete form according to the 
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invention as applied for the concrete moulding of a verti 
cal shaft, Fig. 5 corresponding to the representation of 
Fig. 1, and Fig. 6 to that of Fig. 4. 

Referring first to Fig. 1 of the drawings, reference 
numeral 1 designates a sole of gravel concrete or poor 
concrete, which is first laid on the floor of the gallery, 
and on which subsequently are laid the bases or planks 2 
Supporting the rails for the mobile carrier. As will be 
Cone apparent from the following description, the bases 
2 also serve as abutments for the wall structure 16, 14, 11, 
14, 16 in its expanded self-supporting position. Adapted 
to travel on the aforementioned rails is the carrier 3, 3’ 
mounted thereon are posts 4, 4' which are adapted to be 
lifted and lowered by means of one winch of a plurality 
of Winches 19. Posts 4, 4' carry the expanding shell. 
shaped members 7, 8 and 8' which are hingedly connected 
with each other at 10 and 10'. The outer expanding 
members 8 and 8 are furthermore articulated to the car. 
rier 3 by means of screw struts 5,5’. 
As may be seen from Fig. 1, the carrier 3, 3’ forms 

a door-like pasage in which, on suitably installed rails, 
may travel lorries 17 serving to transport the rock that 
has been removed by blasting or the like out from the 
end of the gallery. A further passage is left free in the 
upper part of the carrier, in which, for example, may be 
laid a ventilating pipe line 31, without interfering with 
the movement of the carrier. 
The carrier supports the wall structure of the form, 

which is likewise comprised of a plurality of shell-shaped 
members, with shell-shaped members 4 and 14' being 
hingedly connected at 13 and 13' respectively, with the 
central member comprising the sections i, 2 and S2'. 
Adjoining the members 14, 14 on both sides are end 
members 6, 16' which are adapted to be Sealingly con 
nected with the members 14, 14 in a manner to be de 
Scribed below. As may be seen from Fig. 4, the wall 
structure comprising the two side members 14, 24' and 
the central member rests in its collapsed position on the 
expanding members 8, 7, respectively 8, which after 
removal of the screw struts 5, 5' and with retracted posts 
4, 4', assume the position shown in Fig. 4. The end 
members i6, 16' are actuated by special winches is which 
by means of ropes are operatively connected on one side 
with vertically displaceable lifting carriages 18, and on 
the other side with the end members 16 of the wall struc 
ture in Such a manner, that the end members 16 may be 
moved from their expanded position into the collapsed 
position shown in Fig. 4 by actuating the winches 28, 
after the connection between the end members 16 and 
their adjacent side members 14, 14 has been released. 
Reversely, the wall structure is brought from its collapsed 
position into its expanded position (both shown in Fig. 
4) by first actuating the winches 19 to lift the posts 4, 4. 
The expanding members 8, 8' are then Swung outwardly 
by means of the screw struts 5, 5’, whereupon the end 
members 16, 6' of the wall structure are moved out 
Wardly by actuating the winches 18, so that they may 
be connected, in a manner to be described below, with 
the members 14, 14", which have already been Swung 
out before. For this purpose the ropes attached to the 
ends of the members 16, 16 may be passed over winch 
pulleys having a greater diameter than the pulleys over 
which pass the ropes attached to the carriage 8', as 
shown in the drawings, in order to attain the required 
pivotal movement of the members 16, 16. 

in order to stiffen the wall structure in the expanded 
position, a rigid and tight connection is established be 
tween the side members 14, 14 and the end members 
16, 16' in the manner to be hereinafter described. This 
connection can readily be released, in order to permit 
the wall structure to be collapsed again. 

Fig. 3 shows, the construction of the waii structure 
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which is assembled from suitably curved sheet metal 
members. As shown in Fig. 3a, these members are 
stiffened by welded-on webs and bolted together. 
The articulated joints 13, 13' provided between the 

central member 1 and the side members 4, 14' are 
foráned as hinges in Such a manner that short tubular 
Sections 39, 30' are rotatably mounted on a continui 
ous pipe 30, said tubular sections being alternately 
welded to webs of the members 32, 43 which are to be 
connected, and each section adapted to move in a cir 
cular recess in the web of the opposite member. 
As shown in Figs. 3 and 3b, the connection between 

the side members 14, 14' and the end members 16, 56 
may be effected by means of pivotable bolts which are 
attached to the one member and engage in cort'ss (3d 
ing slots provided in the other member. For 3: 
the joint between the tow members to be connected, 
these members are each provided with profiles forming 
a chamber 15 at the point, into which may be placed a 
continuous hose 9, as shown in Fig. 3b. In the expanded 
position of the wall structure, the hose 9 is filed with 
compressed air or water, so that it is pressed against the 
walls of the chamber 5 and thus acts at the same time 
as a Stiffening and Sealing member. Due to the above 
described construction of the articulation and of the joint, 
and also on account of the manner in which the wall 
Structure is assembled, the latter presents a practically 
Smooth outer Surface, so that the inner wall surface of 
the moulded concrete gallery will also be completely 
Smooth. 
The carrier and wall structure of the above described 

concrete moulding form are used as follows: 
For the concrete moulding of a gallery section, the 

carrier with the wall structure is first moved into the 
Section under construction, in the collapsed position as 
shown in Fig. 4. The carrier with the wall structure is 
then lifted, expanded and stiffened in the manner previ 
ously described, so that it assumes the position shown in 
Fig. 1. Following this, the concrete is filled in, the end 
faces having previously been closed in the known man 
ner. After the concrete has been filled in, the carrier 
is disconnected from the wall structure and is then low 
ered, respectively collapsed, so that the wall structure 
may self-Supportingly remain in position as shown in 
Fig. 4, until the concrete has set to such a degree that 
the wail structure can be removed again with the help 
of the carrier which has been moved back to its original 
location. 
While the concrete in the first section is allowed to 

set, the carrier is used for moulding the adjoining section 
(the length of which corresponds to the length of the 
respective wall structure) with the help of a second wall 
structure. Depending on the time necessary for the set 
ting of the concrete, it is then possible to mould a third 
or fourth section, etc., using either a further wall stric 
ture or the wall structure that has previously been in 
stalled in the first, second, etc. section. In this manner 
it is possible to carry out an almost continuous concrete 
moulding process, in which the waiting time between 
the moulding of two adjoining sections of a gallery is 
reduced to a minimum. 

in a correspondingly modified embodiment, the inven 
tion may also be applied to the concrete moulding of 
vertical shafts. As may be seen from Figs. 5 and 6, a 
frame or box-shaped cirrier 29 suspended on ropes or 
chains and adapted to be lowered into the shaft to be 
moulded, is used in this application. Mounted sym 
metrically on both sides of the carrier 20 are pairs of 
expanding struts 2, 2’ adapted to be actuated by hy 
draulic or pneumatic actuating cylinders 22, 22" for in 
parting an outward or inward movement to the expand 
ing members 24, 25 and 25". Pivotably mounted struts 
23, 23' which may be actuated by pneumatic or hydraulic 
means may further be provided for moving the end mem 
bers 25, 25' in an outward or inward direction. 
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4. 
The carrier supports the wall structure comprising the 

central members 26 and the side members 27, 27' abut 
ments 29, 29' being provided for preventing the wall 
structure from sliding off the carrier under the effect of 
its own weight. After the carrier has been collapsed 
and retracted, the wall structure is supported by the 
shrinking pressure of the concrete, but concrete tiebolts 
with threaded sleeves, which are known as such, may be 
used as additional Securing means. 

Otherwise, the mode of operation and the working 
process generally correspond to the method for the con 
crete moulding of a gallery, as previously described. As 
distinct from the concrete moulding of galleries, special 
means may conveniently, be used in order to assure that 
the carrier suspended on ropes or chains will always 
remain in a centered position. These means may, for 
example, comprise pins 28, 28' adapted to be advanced 
and retracted hydraulically or pneumatically, the length 
of which corresponds to the desired thickness of the 
concrete wall, and which are circumferentially spaced 
in such a manner that the central position of the carrier 
is assured prior to the filling-in of the concrete. Im 
mediately after the concrete has been filled in these pins 
may be retracted. 
When the carrier is not suspended on ropes or chains, 

but is guided in elevator fashion on sliding rails, the 
previously described pins may be obviated. 
The frame-like construction of the carrier 26 presents 

the advantage that it leaves a very wide passage through 
which the rock excavated at the bottom of the shaft, or 
the necessary excavating equipment, may be conveyed 
into and out of the shaft without interfering with the 
concrete moulding work. 
The invention is not limited to the embodiments de 

scribed and illustrated. Thus, the wall structure may 
be expanded and stiffened in numerous different ways 
in order to ensure that, after it has been installed with 
the help of the carrier, it can remain in position after 
the concrete has been filled in, while the carrier together 
with another wall structure can be used for moulding 
the adjoining section. 
What I claim is: 
1. A mobile concrete form means comprising a carrier 

and a wall structure having a collapsed and an eXpanded 
position; said carrier including a plurality of expandable 
and collapsible sihei-shaped members and actuating means 
therefor; hinge means interconnecting said shell-shaped 
members; at least a first part of said wall structure being 
removably supported by said shell-shaped members and 
being movable from said collapsed to expanded position 
by said actuating means acting through said shell-shaped 
members. 

2. The mobile concrete form means as set forth in 
claim 1 in which the wall structure further includes two 
end members operatively connectible to said carrier; said 
end members being positionable to abut the ends of the 
first part of the wail structure after said first part is in 
the expanded position to form joints therebetween; said 
end members being detached from said first part when 
said wall structure is in the collapsed position. 

3. The mobile concrete form means as set forth in 
claim 2 in which each joint comprises a chamber; a 
flexible conduit entered into said chamber for the entry 
of fluid therein; said conduit when filled with said fluid 
cooperating with said chamber to act as a stiffening 
means and as a fitting means between the end member 
and first part of the wall structure. 

4. The mobile concrete form means as set forth in 
claim 2 in which the wall structure when expanded forms 
an open circle; said wall structure being constructed to 
remain in its expanded circular form after the shell 
shaped members have been collapsed immediately fol 
lowing the pouring of concrete. 

5. A mobile concrete form means comprising a carrier 
and a wall structure having a collapsed and an expanded 
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position; said carrier including a plurality of expandable 
- and collapsible shell-shaped members and actuating 
A means therefor; hinge means interconnecting said shell 
shaped members; said wall structure including a first 
part and two end members; at least said first part of said 
wall structure being removably supported by said shell 
shaped members and being movable between said col 
lapsed and expanded positions by said actuating means 
acting through said shell-shaped members; said end mem 
bers operatively connectible to and detachable from said 
carrier; said end members being positionable to abut the 
ends of said first part of the wall structure when said 
first part is in the expanded position; said wall structure 
when expanded forming an open circle; two parallel 
spaced abutments each having an inclined surface; the 
ends of said circle being positioned on said inclined 
surfaces; said wall structure being constructed to remain 
in its expanded circular form after the shell-shaped mem 
bers have been collapsed immediately following the 
pouring of concrete. 

6. A mobile concrete form means comprising a carrier 
and a wall structure having a collapsed and an expanded 
position; said carrier including a plurality of expandable 
and collapsible shell-shaped members and actuating 
means therefor; hinge means interconnecting said shell 
shaped members; said wall structure including a first 
part and two end members; at least said first part of said 
wall structure being removably supported by said shell 
shaped members and being movable between said col 
apsed and expanded positions by said actuating means 
acting through said shell-shaped members; said end mem 
bers operatively connectible to and detachable from said 
carrier; said end members being positionable to abut 
the ends of said first part of the wall structure when said 
first part is in the expanded position; said wall structure 
when expanded forming an open circle; two parallel 
spaced abutments; the ends of said circle being positioned 
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on said abutments; rollers operatively connected to said 
carrier; rails mounted on said abutments; said rollers 
being mounted on said rails and guided thereby; said wall 
structure being constructed to remain in its expanded 
circular form after the shell-shaped members have been 
collapsed immediately following the pouring of concrete. 

7. A mobile concrete form means comprising a carrier 
having a collapsed and an expanded position, said carrier 
comprising a projectable and retractable portion; a sup 
porting frame consisting of a central member and side 
members hingedly connected to said carrier, said mem 
bers being shell-shaped, said central member being 
secured to said projectable and retractable portion of the 
carrier; a wall-structure comprising a central member 
and side members hingedly connected thereto; said mem 
bers of said wall-structure being removable supported 
by said members of said supporting frame and being 
movable from a collapsed to an expanded position by 
actuating means acting through the members of the 
supporting frame. 
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