Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2336928 C 2005/06/14

(11)(21) 2 336 928

12y BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2000/11/20

(87) Date publication PCT/PCT Publication Date: 2001/10/238
(45) Date de délivrance/lssue Date: 2005/06/14

(85) Entree phase nationale/National Entry: 2001/01/10

(86) N° demande PCT/PCT Application No.: SE 2000/002282
(87) N° publication PCT/PCT Publication No.: 2001/083179
(30) Priorité/Priority: 2000/04/28 (09/560,483) US

(51) Cl.Int.”/Int.CL." B60P 3/16, B28C 5/42, B65G 11/00

(72) Inventeur/Inventor:
HAKANSSON, TORSTEN INGEMAR, S

(73) Proprietaire/Owner:
HAKANSSON, TORSTEN INGEMAR, S

(74) Agent: DENNISON ASSOCIATES

(54) Titre : ASSEMBLAGE D'UNE CHUTE TELESCOPIQUE
54) Title: TELESCOPIC CHUTE ASSEMBLY

(57) Abregé/Abstract:

'he telescopic chute assembly may be used to discharge cement from a discharge end of a concrete mixer mounted on a truck.
'he chute assembly has several telescopic chute sections for recelving the material from the mixer. The chute sections have a

plurality of aligned flat strips that are attached to one another at an angle to form an elongate trough-shaped body to reduce the

friction between the cement and the chute sections.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

R N
RO TR S o
N "'c‘-‘-.u:-:{\: . N7
% N [ 1/
S
N




CA 02336928 2001-01-10

TELESCOPIC CHUTE ASSEMBLY
Abstract
The telescopic chute assembly may be used to
discharge cement from a discharge end of a concrete mixer
5 mounted on a truck. The chute assembly has several
telescopic chute sections for receiving the material from
the mixer. The chute sections have a plurality of

aligned flat strips that are attached to one another at

an angle to form an elongate trough-shaped body to reduce

10 the friction between the cement and the chute sections.
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TELESCOPIC CHUTE ASSEMBLY

.Technical field

The invention relates to a telescopic chute
assembly, particularly to a remote controlled chute
assembly for discharging cementitious material from a

mixer truck.

Background information and summary of the invention

Many prior art chutes are mounted at the rear
or discharge end of a concrete mixer and are swingable
laterally as well as upwardly, so as to direct ready mix
concrete and the like wherever needed within a limited
radius around the discharge end of a mixer truck or a
transit concrete truck.

Such chutes are often made up of a series of

telescopically fitted sections that are adapted to be
contracted into a compact form so that, when mounted at
the rear end of a transit wmixer truck, the sections which
are nested into one another and are well within the width
of the transit mixer and do not extend beyond the sides

thereof. When the sections are extended, they are

capable of conveying the concrete discharged from the

mixing drum to a substantial distance and within a

convenlient area.
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However, it has been found that when the chute

sections are very long,  the cement does not seem to~flow - -

well due to undesirable suction forces that are created

between the concrete and the smooth inner wall of the

chute sections. Therefore, one object of the present
invention 1is to provide a telescoping conveying chute
assembly for transit concrete mixer, which can
automatically expand to an appreciable distance from the
mixer to quickly and effectively deposit the concrete
mixture into many positions deSpite the substantial
length of the chute sections.

The present invention is a telescopic chute
assembly for discharging cementitious material from a
dlischarge apparatus that has a rotatable storage drum.
The chute assembly has a first chute section for
recelving the material from the drum. The first chute
section has a first outlet end. A second chute section
extends longitudinally between-a second inlet end and a
second outlet end so that the second inlet end may be

slidably attached to the first outlet end of the first

chute section to receive the cementitious material from
the first chute section. A third chute section may
comprise a body of complemental cross-sectional shapes to
the second chute section and may be of a larger size so
as to telescopically slide over the second chute section
and be movable to extend outwardly from the second chute
section. Each of the first, second and third chute

sections preferably comprises a plurality of aligned flat
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strips that are integrally buckled or attached to one
“another at an angle to form an elongate trough-shaped —=:--: -
body. The angle promotes the formation of air bubbles
between the chute sections to reduce any undesirable

S suction forces and to reduce the friction between the
flowable cementitious material and the grooved inner

‘surface of the chute sections.

Brief description of the drawings

10 Fig. 1 is a perspective view of the chute

assembly of the present invention attached to a mixer

truck;

Fig. 2 is a side view of the chute assembly of

the present invention;

15 Fig. 3 is a top view of the chute assembly of

the present invention; and

Fig. 4 is a cross-sectional view along line 4-4

in Fig. 3.

20 Detailed description

With reference to Figs. 1-4, the telescopic

chute assembly 10 of the present invention has a

pivotable connection mechanism 12 that is attached to the

back of a mixer truck 13 for discharging a material such
25 as a cementitious material 15 that is received from a

rotatable drum on the mixer truck 13. The connection

mechanism 12 may be used to either fold and attach the

chute assembly 10 along the mixer truck 13 to make the
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chute assembly 10 safe for transportation. When the

mixer* truck 13 has reached the construction-site, the --.:=- .

connection mechanism 12 may move the chute assembly 10
outwardly until the chute assembly 10 1s in a suitable
position relative to the length of the mixer truck 13.

A relatively narrow but deep first chute
section 14 may be pivotally attached to the connection
mechanism 12. Because most cementitious materials have a
very high viscosity, the relatively deep but narrow first
chute section 14 promotes the flow of the cement (through
"self pressure") as the cement leaves the rotatable drum
of the mixer truck 13. The chute section 14 may be moved
sideways, upwardly and downwardly relative to the mixer
truck 13. The first chute section 14 may be slidably

connected to a second chute section 16‘so that the second

chute section 16 may slide into and out from the first
chute section 14 in a telescopic manner to adjust the
overall length of the chute assembly 10. The first chute
section 14 has a depth d,, that 1s greater than a depth d,

o gecond chute section 16

_gtue,

of the second chute section. Th
may be slightly wider but more shallow than the first
chute section 14 so that the second sleeve section 16 may
be slidably attached to an outside of the first sleeve

section 14. Similarly, the second chute section 16 may

25 be slidably inserted into a third chute section 18 that

in turn may be slidably inserted into a fourth chute
section 20. The third chute section 18 has a width w;

that is wider than a width w, of the second chute
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section 16. In this way, the chute sections become

gradually wider but more shallow sc that they together ww»

form a telescoping chute assembly 22 that may be moved
from a nested and retracted position to an extended
position by telescopically extending a few or all the
chute sections away from the mixer truck 13 and from one
another.

An i1mportant feature of the present invention
is that the chute sections 14, 16, 18 and 20 have round
bottom sections that do not have a perfectly round smooth
inner surface. It has been found that very smooth
surfaces tend to cause unexpeéted and undesirable suction
between the cementitious material and the inner surface
of the chute sections that slows down the flow of the
cementitious material through the chute sections.

Another important feature of the present
invention is that the chute section 14 has a height H

that i1s greater than a width W,, as best seen in Fig. 4.

The specific gravity or weight of the cement results in a
downwardly directed force F that i1s focused on the center
of the curved and buckled sections 23. As described
below, the force F easily overcomes any friction forces
between the cement and the inner surface of the chute

sections so that the weight of the cement 1is sufficient

to start the flow of the cement that rests of air pillows
formed between the cement and the buckled surface of the

chute sections. In this way, the flow of the cement may

self-start.
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The combination of a round bottom section 21

that is formed by the plurality of buckled flat strips 23+

and the height H that 1s about the same or greater than

the width W,, has the surprising effect that the cement

flows at least 20% easier in the chute sections compared
to conventional chute sections. In a test, i1t was found
that the cement started flowing at'a commercially

acceptable speed at an inclination angle of about 16° or

less between the chute sections and the horizontal

p_ N

ground. In conventional chute sections, the cement did

not start flowing until the chute sections were inclined

at an angle of between 20-30° or more depending upon the

type of chute sections. The flatter the chute sections,

the higher the inclination angle required for the cement
to start flowiling.

As shown in Fig. 4, the chute section 14 has
the round bottom section 21 that comprises a plurality of
elongate flat strips 23 that are attached to one another
or integrally buckled at an angle alpha at grooves 25 to
form longitudinal grooves that extend along the full
length of the chute sections 14, 16, 18 and 20. The flat
strips 23 are substantially flat and each striﬁ has a
width W that is preferably about 10-20 millimeters wide
and extends along the full length of each chute section.
More preferred, the strips are about 13-17 millimeters
wide. Most preferred, the strips are about 14.4
millimeters wide so that a suitable amount of air bubbles

may be formed in voids 32 that are defined between the
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cement and the flat strips 23 at the grooves 25 where the
strips are bent, integraily buckled or attached to one =+
another. The air bubbles in the voids 32 substantially
reduce the friction between the flowable cement 15 and

the chute sections to an unexpected extent. The wvoids 32

are formed because most rocks in cement are about 14-16

millimeters in diameter and the strips are form an angle

relative to one another. If smaller rocks are used, the
width of the flat strips 1s preferably smaller than the
diameter of the rocks so that the desirable voids are
created. If the width of the strips is greater than the
diameters of the rocks used in the cement, the friction
increases due to increased suction between the cement and
the inside surface of the chute sections. If the width
of the strips is substantially smaller than the diameter
of the rocks, then the suction increases also that in
turn results in increased friction. Therefore, the width
of the strips should be about the same as the diameter of
the rocks to reach the surprisingly low friction because
air is trapped between the rocks of the cement and the
buckled strips. The trapped air tends to lift cement
from the inner surface of the chute sections that

substantially reduces the friction therebetween.

The obtuse angle alpha i1s preferably between
about 1.0 degrees and 3.0 degrees. More preferred, the
angle alpha is between about 1.5 degrees and about
2.3 degrees. Most preferred, the angle alpha 1s about

1.9 degrees. It is to be understood that other angles
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may be used depending upon, among other things, the size

- of the rocks in the cement and the size of the chute. =%

Instead of using buckled and aligned strips, the chute
sections may have sufficiently wide and shallow grooves
that extend along the chute sections to permit the

formation of an air bubble between the flowable

cementitious material and the grooves defined along the

inner walls of the chute sections.

Each chute section has a pair of upper support
edges 30 that support and direct the chute sections when
the sections are extended and retracted relative to the
mixer truck and relative to one another.

Another important feature is that the chute
assembly 22 may be remotely controlled by a control
unit 23 to move the chute assembly vertically and
horizontally. The length of the chute assembly 22 may
also be remotely controlled so that an end portion 24 of
the chute assembly 22 can be precisely positioned.

In operation, the operator may activate the
chute'assembly 22 with the control unit 23 to'that the
connection mechanism 12 moves the chute assembly 22 to a
suitable position relative the mixer truck 13. The chute
assembly 22 is still in a retracted nested position. The
length of the chute assembly 22 may be determined with

the control unit 23 by permitting the chute sections to

telescopically extend and retract, with a powered
mechanism or recelver unit 13 that is attached to at

least one of the chute sections, while adjusting the
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chute assembly 22 sideways, upwardly and downwardly until
the end portion 24 is positioned exactly where it is o
desirable to deposit the cementitiquS‘material 15. The
rotatable drum is then opened so that the cementitious
material 15 may be discharged from the drum and allowed
to flow through the chute sections. Because the chute
sections comprise a plurality of buckled angle sections,
air is permitted to form between the flowing cement 15
and the inner surface of the chute sections so that the
cement may flow through the chute sections with minimal
friction. When aASufficient amount of cement has been
discharged, the drum is closed and the chute assembly 22
is retracted into a nested position and the connection
mechanism 12 shifts the chute assembly 22 forwardly along
the side of the mixer truck 13. The chute assembly 22 is
then firmly attached to the mixer truck 13 so that the
mixer truck 13 can safely transport the remaining cement
to another site, i1f necessary.

While the present invention has been described
in accordance with preferred compositions and
embodiments, 1t is to be understood that certain
substitutions and alterations may be made thereto without
departing from the spirit and scope of the following

claims.
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I claim:

1. A telescopic chute assembly for discharging
material from a discharge apparatus having a storage
reservoir, comprising:

a first chute section for receiving the
material from the reservolir, the first chute section
having a first outlet end, the first chute section having
a first width and a first height, the first height being
at least as great as the first width;

a second chute section extending longitudinally
between a second inlet end and a second outlet end, the
second inlet end being slidably attached to the first
outlet end of the first chute section to receive material
from the first chute section;

a third chute section comprising a body of a
complemental cross-sectional shape to the second chute
section and being of larger size so as to telescopically
slide over the second chute seétion and movable to extend
outwardly from the second chute section, the third chute
section extending longitudinally between a third inlet
end and a third outlet end;

each of the first, second and third chute
section comprising a plurality of aligned flat strips
that are disposed relative to one another at an obtuse
angle to form a rounded bottom section that comprises a
plurality of buckled angle sections of an elongate

trough-shaped body; and

10
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means for improving a fluid flow of the

discharging material by reducing a friction formed .

between the buckled angle sections and the discharging

material.
5
2. The telescopic chute assembly according to
claim 1 wherein the angle is between about 1.5 degrees
and about 2.3 degrees.
10 3., The telescopic chute assembly according to

claim 1 wherein each flat strip has a width that is

between about 10 millimeter and about 20 millimeters.

4. The telescopic chute assembly according to
15 claim 1 wherein each flat strip has a width that is

between about 13 millimeter and about 16 millimeters.

5. The telescopic chute assembly according to
claim 1 wherein each flat strip has a width that is

20 between about 14 millimeter and about 15 millimeters.

6. The telescopic chute assembly acéording to
claim 1 wherein the flat strips are integrally attached
to one another.

25

11

— TOMIEANAROP . T4 5 TR NSV G T U PO TTNG SV A Y TG, WO, I A AT US| S, o A e Vol AL Al o P 1 Ay WOPATRD, N P NN RAr S gl P, vy o St




10

15

20

25

CA 02336928 2001-01-10

7. The telescopic chute assembly according to
claim 'l wherein a powered mechanism 1is attached to at
least one of the chute sections for actuating inward and
outward sliding movement of the chute sections between a
generally fully retracted and a partially extended

position.

8. A telescopic chute assembly for discharging
material from a discharge apparatus having a storage
reservoixr, comprising:

a first chute section for receiving the

material from the reservoir, the first chute section
having an upwardly facing curved inner wall that forms a
rounded bottom portion, the curved inner wall having a
plurality of elongate first grooves defined therein and
extending from a first inlet end to a first outlet end of
the first chute section;

a second chute section extending longitudinally
between a second inlet end and a second outlet end, the
second inlet end being slidably attached to the first
outlet end of the first chute section to receive material
from the first chute section, the second chute section
having a plurality of elongate second grooves defined
therein, the second grooves belng aligned with the first
grooves; ‘

a third chute section comprising a body of
complemental cross-sectional shapes to the second chute

section and being of larger size so as to telescopically

12
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alide over the second chute section and movable to extend

outwardly from the second chute section, the third chute

section extending longitudinally between a third inlet

end and a third outlet end;
a receiver unit attached to the chute assembly

for receiving a signal to extend or retract the second

and third chute sections relative to the first chute
section;

a remote switching unit adapted to transmit the
signal to the receiver unit to activate the receiver unit
to extend or retract the second and third chute sections;

and

means for improving a fluid flow of the
discharging material by reducing a friction formed
between the buckled angle sections and the discharging

material.

9. The telescopic chute assembly according to
claim 1 wherein the first grooves are defined between
aligned flat strips that are disposed relative to one

another to form an obtuse angle.

10. The telescopic chute assembly according to
claim 9 wherein each flat strip has a width that 1is

between about 13 millimeter and 16 millimeters.

13
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11. The telescopic chute assembly according to
claim 9 wherein each flat strip has a width that 1is

between about 14 millimeter and 15 millimeters.

12. The telescopic chute assembly according to
claim 9 wherein the flat strips are integrally attached

to one another.

13. The telescopic chute assembly according to
claim 8 wherein the third chute section has a width that

is wider than a width of the second chute section.

14. The telescopic chute assembly according to
claim 8 wherein the first chute section has a depth that

is deeper than a depth of the second chute section.

14
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