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ABSTRACT OF THE DISCLOSURE

A shield system for a hydrodemolition apparatus has a loop whose ends are
secured to opposite sides of a reciprocating nozzle carrier. The loop may be
supported by a supporting structure surrounding the frame along which the
nozzle carrier reciprocates. The loop overlays portions of one or more gaps
through which one or more nozzles extend to work an underlying surface. The
nozzles have access to the underlying surface through the gaps under the nozzle
carrier, but the balance of the gaps are covered by the loop which is drawn or

pushed by the nozzle carrier during reciprocation.
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TITLE OF INVENTION
SHIELDING SYSTEM FOR HYDRODEMOLITION APPARATUS

FIELD OF THE INVENTION

This invention relates to hydrodemolition apparatus. In particular the invention

relates to hydrodemolition apparatus used to work surfaces such as bridge

decks, roads and runways.

BACKGROUND OF THE INVENTION

Figs. 1, 2 and 3 illustrate a prior art hydrodemolition apparatus 10 for removing
materials from. horizontal surfaces. A nozzle carrier 12 is mounted within a
laterally-extending, generally rectangular frame 14 to reciprocate transversely
(16) to the direction of the direction of travel 18 of the machine. Reciprocation of
the nozzle carrier 12 is along frame members 22, 24 of the frame 14. Nozzles
26, 28, 30 extend downward from the nozzle carrier 12 through gaps 32, 34, 36
between laterally-extending elongated base frame members 38, 40, 42, 44 to
work the underlying road or deck surface. The front 46 and sides 48 of the
frame extend down to near contact with the surface such that there is little
opportunity for debris to escape from those sides. The rear of the frame is

covered with a skirt 50 to prevent the scattering of debris through the gap created

between the bottom of the frame and the partially excavated surface.

The presence of a gap between the frame members to accommodate the
movement of the nozzles as the nozzle carrier reciprocates transversely provides
a means for debris to be ejected vertically through the gaps for those portions of

the gaps not otherwise covered for the time being by the nozzle carrier itself. It is
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therefore known in the prior art to provide elongated rubber slats 52, 54, 56, 58,
60, 62 extending lengthwise of the frame between the gaps. They are secured

by retention plates 64, 66, 68, 70. The sides of the slats meet or overlap slightly
(as at 72) over the gaps to close the gaps except where a nozzle protrudes
through the adjoining slats. The adjoining slats form elongated slots 74, 76, 78
overlying the el'ongated gaps 32, 34, 36. Despite that, debris is still occasionally

ejected from the slot presenting a danger to surrounding equipment and

personnel.

It is an object of this invention to further reduce the opportunity for debris to be

ejected vertically through the gap in the frame members.

These and other objects of the invention will be better understood by reference to
the detailed description of the preferred embodiment which follows. Note that the
objects referred to above are statements of what motivated the invention rather

than promises. Not all of the objects are necessarily met by all embodiments of

the invention described below or by the invention defined by each of the claims.
SUMMARY OF THE INVENTION

In its broadest aspect, the invention comprises a loop extending from one side of

a nozzle carrier, along a carrier frame and looping back over the nozzle carrier to
the opposite side of the nozzle carrier, the belt moving in response to movement
of the nozzle carrier.

In another aspect, the invention is a shield system for a hydrodemolition
apparatus that comprises a frame having at least one gap therein, a nozzle
carrier mounted for reciprocation along the frame and at least one nozzle
extending from the nozzle carrier through the gap. The shield systen'i comprises
a loop extending from one side of the nozzle carrier, over the nozzle carrier and

to an opposite side of the nozzle carrier. A first end of the loop is secured
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directly or indirectly to the one side of said nozzle carrier and an opposite end of
the loop is secured to the opposite side of the nozzle carrier. The loop is
otherwise unrestrained such that displacement of the nozzle carrier along the
frame draws or pushes the portions of the loop that are secured to the nozzle
carrier along the direction of displacement. The loop is of a material or materials
having dimensions to completely cover the portions of the gap that are not

covered by the nozzle carrier during reciprocation of the nozzle carrier.

The loop may comprise a belt having a width sufficient to completely cover the

portions of the gap that are not covered by the nozzle carrier during reciprocation

of the nozzle carrier.

in another aspect, the frame may comprise several adjacent gaps and the loop
may comprise a belt having a width sufficient to completely cover the portions of

the adjacent gaps that are not covered by the nozzle carrier during reciprocation

of the nozzle carrier.

In yet another aspect, the invention is a shield system for a hydrodemolition
apparatus comprising a frame having at least two adjacent gaps in the frame, a
nozzle carrier mounted for reciprocation along the frame, and at least one nozzle
extending downward from the nozzle carrier through each of the adjacent gaps.
The shield system comprises a belt loop extending from one side of the nozzle

carrier, over the nozzle carrier and to an opposite side of the nozzle carrier. A
first end of the belt is secured to the one side of said nozzle carrier and an

opposite end of the belt is secured to the opposite side of the nozzle carrier,
movement of the belt being otherwise unrestrained such that displacement of the

nozzle carrier along the frame draws or pushes the portions of the belt that are
secured to the nozzle carrier along the direction of displacement. The belt is of a
width sufficient to completely cover the portions of the gaps that are not covered

by the nozzle carrier during reciprocation of the nozzle carrier.
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The foregoing may cover only some of the aspects of the invention. Other
aspects of the invention may be appreciated by reference to the following
description of at least one preferred mode for carrying out the invention in terms
of one or more examples. The following mode(s) for carrying out the invention is
not a definition of the invention itself, but is only an example that embodies the

inventive features of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred mode for carrying out the invention in terms of one or more

examples will be described by reference to the drawings thereof in which:
Fig. 1 is a perspective view of a prior art deck hydrodemolition apparatus;

Fig. 2 is a side sectional view of the frame and nozzle carrier according to

the prior-art apparatus of Fig. 1, but without rubber slats to cover the gaps

between base frame members;

Fig. 3 is a plan view of the frame and nozzle carrier of the prior art

apparatus of Fig. 1 showing the rubber slats used to cover the nozzle gaps

in the base frame members;

Fig. 4 is a front perspective view of the frame of a surface hydrodemolition

apparatus according to the preferred embodiment of the invention;

Fig. 5 is a front view of the embodiment of Fig. 4;

Fig. 6 is a side sectional view of the embodiment of Fig. 4 but with the loop

belt removed for clarity;
Fig. 7 is a view taken along line 7-7 of Fig. 6; and,

Fig. 8 is a view taken along line 8-8 of Fig. 5.
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DETAILED DESCRIPTION OF AT LEAST ONE MODE FOR CARRYING OUT
- THE INVENTION IN TERMS OF EXAMPLE(S)

Fig. 4 shows the hydrodemolition apparatus 100 according to the preferred
embodiment. [t comprises a generally rectangular base frame 102 extending
laterally in relation to the direction of travel 64 of the machine. A nozzle carrier
104 is mounted on the base frame 102 for reciprocation along the frame 102. A
series of aligned nozzles 104, 106, 108 extend downward from the nozzle carrier

104 through gaps 110, 112, 114 between elongated base frame members 116,
118, 120, 122.

An elongated belt 124, preferably of rubber, has one end 126 attached to one
side 128 of the nozzle carrier 104 while its other end 130 is attached to the
opposite side 132 of the nozzle carrier. Belt 124 is of a sufficient width to
completely cover the laterally adjacent gaps 110, 112, 114. As the nozzle carrier
moves along the frame 102, it draws and pushes the attached ends 126, 130 of
the belt 124 along with it. The balance of the belt 124 is supported by a
supporting frame structure 134 extending over the base frame 102 such that the
belt loops back from either side of the nozzle carrier 104 to the opposite side of

the nozzle carrier. The balance of the belt 124 is otherwise unrestrained allowing

movement alohg the frame structure upon the belt being pushed or pulled by the
nozzle carrier.

Displacement of the belt 124 is facilitated by rollers 136, 138, 140 and 142

provided at the corners of the supporting frame structure 134.

The belt 124 dqes not comprise any apertures coinciding with the gaps 110, 112,

114 that might allow debris to be ejected from beneath the base frame 102.
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The looping and attachment of the belt 124 to each side of the nozzle carrier 104
enables a push-pull effect to displace the belt along its length in either

reciprocating direction.

The invention therefore effectively prevents any debris from being ejected
vertically across the gaps 110, 112, 114 as the belt comprises a solid
unapertured shield over the gaps while the body of the nozzle carrier 104
prevents the ejéction of debris directly above the nozzles 104, 106, 108. The belt
124 further travels along with the nozzle carrier to provide uninterrupted
shielding.

In its broadest aspect, the invention comprises a belt extending from one side of
a nozzle carrier, along a carrier frame and looping back over the nozzle carrier to
the opposite side of the nozzle carrier, the belt moving in response to movement
of the nozzle carrier. While the preferred embodiment comprises a belt
supporting structure extending above a base frame, a separately definable
supporting structure is not strictly necessary so long as the belt loops to both
ends of the nozzle carrier. For example, the belt may be supported by a portion
of the base frame itself or by a removable or temporary structure, provided that

any supporting structure is sufficiently rigid to effectively support the belt as it is
displaced by the nozzle carrier.

According to the preferred embodiment, the ends of the belt are attached directly
to the nozzle carrier. However, the ends may be attached to one or more

Intermediate structures that are in turn attached to the nozzle carrier.

According to the preferred embodiment, a single elongated belt loops between
the sides of the nozzle carrier. However, it is contemplated that part of the loop
may comprise cables or other means of attachment rather than full width belts in
order to minimize the weight to be supported and displaced, provided only that

the portion of the loop that overlays (at any time) the gaps between frame
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members are unapertured and extend substantially across the width of the base

frame.

In the foregoing description, exemplary modes for carrying out the invention in
terms of examples have been described. However, the scope of the claims
should not be limited by those examples, but should be given the broadest

interpretation consistent with the description as a whole. The specification and

drawings are, accordingly, to be regarded in an illustrative rather than a
restrictive sense.
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CLAIMS

1. In a hydrodemolition apparatus comprising a frame having at least one gap
therein, a nozzle carrier mounted for reciprocation along said frame, and at
least one nozzle extending from said nozzle carrier through said gap, a

shield system comprising:

a loop extending from one side of said nozzle carrier, over said nozzle

carrier and to an opposite side of said nozzle carrier;

a first end of said loop being secured to said one side of said nozzle
carrier and an opposite end of said loop being secured to said opposite
side of said nozzle carrier, said loop being otherwise unrestrained such
that displacement of said nozzle carrier along said frame draws or
pushes the portions of said loop that are secured to said nozzle carrier

along the direction of displacement; and,

said loop being of a material or materials having dimensions to
completely cover the portions of said gap that are not covered by said

nozzle carrier during reciprocation of said nozzle carrier.

2. The shield system of claim 1 wherein said loop comprises a belt and said
belt has a width sufficient to completely cover the portions of said gap that
are not covered by said nozzle carrier during reciprocation of said nozzle

carrier.

3. The shield system of claim 2 wherein said at least one gap comprises at
least two adjacent gaps, and wherein said belt has a width sufficient to
completely cover the portions of said adjacent gaps that are not covered by

said nozzle carrier during recinrocation of said nozzle carrier.
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In a hydrodemolition apparatus comprising a frame having at least two
adjacent gaps in said frame, a nozzle carrier mounted for reciprocation
along said frame, and at least one nozzle extending downward from said
nozzle carrier through each of said adjacent gaps, a shield system

comprising:

a belt loop extending from one side of said nozzle carrier, over said

nozzle carrier and to an opposite side of said nozzle carrier:;

a first end of said belt being secured to said one side of said nozzle
cafrier and an opposite end of said belt being secured to said opposite
side of said nozzle carrier, movement of said belt being otherwise
unrestrained such that displacement of said nozzle carrier along said
frame pulls the portions of said belt that are secured to said nozzle

carrier along the direction of displacement; and,

sald belt being of a width sufficient to completely cover the portions of
said gaps that are not covered by said nozzle carrier during

reciprocation of said nozzle carrier.

In a hydrodemolition apparatus, a shield system having a loop whose ends

are secured to opposite sides of a reciprocating nozzle carrier, said loop

overlaying portions of gaps through which nozzles extend to work an
underlying surface, wherein said nozzles have access to the underlying

surface through the gaps under the nozzle carrier, and wherein the balance
of the gaps are covered by the loop which is drawn or pushed by the nozzle

carrier during reciprocation.

The shield system of claim 5 wherein said loop is supported by a supporting

structure surrounding the frame along which the nozzle carrier reciprocates

and wherein said supporting structure comprises rollers.



CA 02879311 2015-01-22

48

FIG. 1

Prior Art

14



CA 02879311 2015-01-22

)

il

asasas ool

=

=

SRR RN

A N S N NN

Al
=

e
® o
(N =
N
B
J
N
O N
r

N
)
o
NO
A
h

FIG.2
Prior Art

N
S R



CA 02879311 2015-01-22

Hy J0Ug

& Ol




100

CA 02879311 2015-01-22

FIG.4



CA 02879311 2015-01-22

]
l!.j.i -
201 U
| 01
i . ¥
I/

et vl gt 9|



CA 02879311 2015-01-22

A
on
~

T — 100
134 T W /

(R W A SRRSOV S0 RS 3
-
-

|

}i
2 1 t |
A
l\

hagad

102
120

m i
/

142
122

110/ [ 106 108
118 112 114

104
FIG.6

RRY ’{

RSN S

nplppn

116



CA 02879311 2015-01-22

L Dl

0f1 B0l gzl
(- - A J O
A AV
el p0L .
A u

9¢l 174! ac|



CA 02879311 2015-01-22

138 124
| 100
134~_| S
N 124

L L
140 f g
N N
116 el
110 120 122
112
118 19414

FIG.8



138
124




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - abstract drawing

