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Apparatus for assembling reinforcement or supporting ribs in a tunnel being built.

@ A fork apparatus (1) for assembling reinforc-
ing or supporting ribs in a tunnel consists of a
box-like supporting construction with two short
abutment teeth (2) on the sides and four abut-
ment teeth (3) in the central part. On the sides,
two pistons (4) are arranged for clamping the
ribs to the apparatus. In the central part, a base
member (12), driven by a small piston (13),
operates as an abutment for the rib crown. The
apparatus is connected to the arm of a vehicle
by means of an adjustable hinge (17,20,21,22)
and a ball joint (16,19).
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BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for
assembling reinforcement or supporting ribs in a tun-
nel being built.

As is known, tunnel supporting ribs conventional-
ly comprise curved element, made of a metal materi-
al, which are used for lining the walls of the tunnel be-
ing made.

As seen in cross-section, the mentioned rein-
forcement ribs comprise either one or two iron or sec-
tion members.

The latter are connected to one another by
means of metal cross elements.

The reinforcement ribs made of a single piece are
called simple reinforcement ribs, whereas the ribs
comprising two iron or section members are conven-
tionally called double reinforcement ribs.

The reinforcement ribs are conventionally instal-
led by means of raising arms which engage the ribs
at a middle portion thereof and raise them so as to be
properly located by the operators.

Prior reinforced ribs, however, because of their
curved configuration, have a comparatively high resil-
iency, which makes very difficult their gripping and,
moreover, can cause the ribs to be easily deformed.

Their installation, accordingly, is very difficult and
dangerous.

SUMMARY OF THE INVENTION

Accordingly, the aim of the present invention is
that of allowing the reinforcement ribs, pre-assem-
bled on the ground, to be installed in a tunnel being
built in a very quick and safe manner, and this by spe-
cifically designing a rib handling apparatus allowing
the reinforcement rib to self-balance, as it is raised
and further allowing the raised reinforcementrib to be
automatically arranged in its proper position in which
it can also be turned rightwardly and leftwardly.

The two reinforcement rib locking pistons operate
to:

1° lock the reinforcement rib to the handling fork

during the raising operation: in this case the sup-

porting base is arranged under the crown of the
reinforcement rib;

2° as the reinforcement rib has been brought to

a proper vertical position, to release the gripping,

thereby the reinforced rib will tend to close,

whereas, by removing the supporting base and
increasing the gripping force, the reinforced rib
will tend to be opened.

The spherical or ball articulation allows, more-
over, the gripping fork to properly grip or engage the
reinforcement rib, pre-assembled on the ground, in-
dependently from the position of the operating appa-
ratus and the slant of the reinforcement rib, with re-
spect to the ground surface.
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According to one aspect of the present invention,
the above mentioned aim, as well as yet other ob-
jects, which will become more apparent hereinafter,
are achieved by a reinforcement rib laying apparatus,
for tunnels and the like, characterized in that said ap-
paratus essentially comprises a support member
thereon there are pivoted an operating arm and a
raising piston.

The arm is specifically designed for raising a re-
inforcement rib gripping fork member, through a male
ball support provided on the arm, and a female ball
support provided on the reinforcement rib laying fork.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the
present invention will become more apparent herein-
after from the following detailed disclosure of a pre-
ferred, but not exclusive embodiment, of a reinforce-
ment rib laying fork apparatus, as well as of its oper-
ating arm and support, which are illustrated, by way
of an indicative,but not limitative, example, in the ac-
companying drawings, where:

Figure 1 illustrates the reinforcement rib laying

fork apparatus with its raising arm and support,

in a condition in which the reinforcement rib is as-
sembled on the ground and is mounted or assem-
bled in its end configuration;

Figure 2 illustrates the reinforcement rib laying

fork apparatus of Figure 1, with its raising arm

and support, the apparatus being mounted on an
operating machine specifically designed for re-
ceiving it;

Figure 3 illustrates the reinforcement rib laying

fork apparatus shown in Figure 1, with its raising

arm and support, the apparatus being shown in

the condition thereof for gripping or engaging a

reinforcement rib arranged on the ground;

Figure 4 illustrates the reinforcement rib laying

fork apparatus, with its raising arm and support,

in the condition with an assembled reinforcement
rib;

Figure 5 is a side view of the preceding Figures;

Figure 6 is a top plan view of the preceding Fig-

ures and, in particular, showing the the reinforce-

ment rib laying fork apparatus adapted to engage
or grip a reinforcement rib made of two section
members; and

Figure 7 is a top plan view of the preceding Fig-

ures and illustrates, in particular, the reinforce-

ment rib laying fork apparatus provided for grip-
ping a reinforced rib comprising a single section
member.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to the number references of the
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above mentioned figures, the reinforcement rib laying
fork apparatus, including a rib gripping arm and relat-
ed support, which can be used for installing tunnel re-
inforcement ribs assembled on the ground, in a tunnel
being built, essentially comprises a box-like construc-
tion, of welded sheet metal, the so-called body, gen-
erally indicated at the reference number 1, which sup-
ports, on its right and left sides, two shortteeth 2 and,
at its central portion, four long teeth 3.

On the body 1 there are connected, for example
by means of bolts, two pistons 4, which are specifical-
ly designed to lock the simple reinforcement rib 5 or
the double reinforcement rib 6 by means of a stop
member 7, to be engaged with the reinforcement ribs
by means of a semi-spherical articulation 8.

In the case of a simple reinforcement rib 5 there
are used the short teeth 2 and 9, as well as the long
teeth 3 and 10 and the support 11 as is shown in Fig-
ure 7.

In the case of a double reinforcement rib, there
are used the short teeth 2 and the long teeth 3, as
shown in Figure 6.

The base member 12, driven by the small piston
13 bolted to the body 1, is mounted, as shown in Fig-
ure 7, in the case of a simple reinforcement rib and as
shown in Figure 6 in the case of a double rib.

To the body 1 there is welded a rod 14 which sup-
ports a balancing or equalizing assembly 15.

The body 1 moreover supports, on its central por-
tion, a female ball 16, comprises two mutually welded
portions.

The arm 17 comprises a cylinder 18 ending with
a ball 19, nested within the female ball 16.

This arm is raised by a piston 20.

The support 21, anchored to the operating ma-
chine arm, is articulated, through a hinge assembly
22, to the arm 17 and, by a further hinge 23, to the
piston 20.

A shim or spacing element 24 can be interposed
between the teeth 2 and 3 and the body 1, so as to
increase the distance or inter-axis between the teeth
to raise reinforcement ribs of larger or smaller width.

From the above disclosure and the observation
of the Figures of the accompanying drawings, there
are self-evident the great funcionality and facility of
use of the reinforcement rib laying fork apparatus ac-
cording to the present invention.

While the invention has been disclosed and illu-
strated with reference to a preferred embodiment
thereof, it should be apparent that the disclosed em-
bodiment is susceptible to several modifications and
variations all of which will come within the spirit and
scope of the appended claims.

Claims

1. An apparatus for laying, in a tunnel being built,
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ground pre-assembled reinforcement ribs or the
like, characterized in that said apparatus com-
prises a support member thereon there are piv-
oted an arm and a raising piston, said arm being
provided for raising a reinforcement rib fork mem-
ber through a male ball supporting member ap-
plied on a female arm portion of said reinforcem-
net rib laying fork member.

An apparatus according to Claim 1, characterized
in that said reinforcement rib laying fork member
is provided with a plurality of teeth suitable to en-
gage or grip a simple reinforcement rib compris-
ing a single section member, or a double rein-
forcement rib comprising two section members
mutually welded to one another.

An apparatus according to Claims 1 and 2, char-
acterized in that said reinforcement rib is locked
by means of two pistons supporting a semi-
spheric articulation stop element.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said appara-
tus comprises a base driven by a small piston op-
erating as a support for the crown of the rein-
forcement rib, as the latter is locked to the rein-
forcement rib laying fork member.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said movable
base is removed from said crown of said rein-
forcement rib as said reinforcement rib has been
arranged in a vertical position and it is desired to
open or close it by increasing or decreasing the
gripping force of the two pistons on said rein-
forcement rib.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said appara-
tus is adapted to be mounted on an operating ma-
chine provided for raising the support, the fork
member supporting arm and reinforcement rib
laying fork member with the reinforcement rib of
said apparatus.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said operat-
ing machine supplies pressurized oil for driving
the pistons of said reinforcement rib laying appa-
ratus.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said welded
sheet metal support bearing the hinge of said
arm and that of said piston for raising said armis
adapted to be anchored to said operating ma-
chine by means of welding or a bolted connection.
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An apparatus according to one or more of the pre-
ceding claims, characterized in that said welded
sheet metal arm, pivoted to the support or raising
piston supports a cylinder ending with a ball
member forming the support of said reinforce-
ment rib laying fork member.

An apparatus according to one or more of the pre-
ceding claims, characterized in that the piston for
raising said arm is pivoted to the support and to
said arm.

An apparatus according to tone or more of the
preceding claims, characterized in that said rein-
forcement rib laying fork member, made of weld-
ed wheet metal, comprises several mutually co-
operating parts.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said rein-
forcement rib laying fork member supports, at an
intermediate portion thereof, said female ball
member in which there is engaged the ball sup-
porting male member of said arm.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said rein-
forcement rib laying fork member supports a rod
provided with an equalizer or balancing member,
the weight whereof is suitable to allow said fork
member to be held in a perfect equilibrium condi-
tion on the ball assembly, and to be driven, by
manually operating the balancing assembly, in
any directions with a minimum effort.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said re-
nforcement rib laying fork member comprises
four teeth, having a smaller height on the outside,
and four teeth having a larger height at the center,
which are suitably shaped and bolted so as to en-
gage reinforcement ribs comprising either a sec-
tion member or two section members.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said rein-
forcement rib laying fork member also supports
spacing or shim members which, as interposed
between said body and teeth, allow the spacing
of said teeth to be changed so as to fit a broad
range of reinforcement rib widths.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said rein-
forcement rib laying fork member supports the
two reinforcement rib locking pistons, bearing on
their piston rods said semispherical articulation
stop member so as to lock a reinforcement rib at
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17.

any slanted position thereof.

An apparatus according to one or more of the pre-
ceding claims, characterized in that said rein-
forcement rib laying fork member supports said
base, of a welded sheet metal construction,
which is adapted to be displaced, as driven by
said small piston, and that said base and small
piston are arranged either parallel or orthogonal-
ly with respect to the main axis of the fork mem-
ber depending on the fact whether are mounted
single section member reinforcement ribs or dou-
ble section member reinforcement ribs.
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