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1

This invention relates to apparatus for intro-
ducing water into materials collected in the drum
of a concrete mixer for nproducing a batch of
mixed concrete.

2
paratus are illustrated in the accompanying
drawings, together with a novel disposition of a
plurality of valves.for improving water dispersion
in the drum. In the drawings:

The invention is especially suited for concrete: 5 Fig. 1 is a side elevation, partly in section, of
mixers of the type mounted on trucks, wherein a truck mounted concrete mixer drum with the
the concrete is mixed as it is hauled. watber injection devices arranged therein;

It is a characteristic of such truck mounted Fig. 2'is an enlarged cross sectional view of one
concrete mixers that the dry materials loaded into of the water injection devices;
the drum occupy a large proportion of the drum’s: 10,  Fig. 3 is'an end view of the apparatus shown
volume, and the most effective manner of intro- in Fig: 2; and
ducing water into the materials in the drum is to Fig. 4 is a view similar to Fig. 2, showing a
dispose the water valve so that at least during a modification of the apparatus.
portion of the mixing period, it is benszath the As illustrated in the drawings; the mixer drum
level of the materials in the drum. Hence dur~ 15 [t is of the type that its frame may be mounted
ing rotation of the drum, concurrently with the on the rear of a truck. The drum is provided
introduction of water, rapid and efficient mixing with spiral blades 2 asttached to its inner walls,
may result. which elevate and- tumble the materials to be

Utilization of the most effective position for wa- mixed. The materials may be introduced into
ter introduction has resulted in a problem of 20 the drum through a hatch opening in the: side

water orifice clogging, for the concrete that is
mixed in the drum naturally adheres to all sur-
faces with which it comes in contact, and this
concrete may set up arcund the orifice and clog it.

It is an object of this invention to provide
a water injection device which facilitates intro-~
duction of water into the materials in the drum,
but which will not become clogged by the setting
of concrete at its discharge point.

According to the present invention, a tubular 3

discharge conduit is provided within the drum
having one end closed and the other end com-
municating with a source of water under pressure.
Tightly enveloping a section of the conduit and
having one end clamped thereon is a slesve of
yieldable, deformable material, enclosing a se-
ries of lateral apertures in the conduit through
which the water may flow prior to ils passage
between the sleeve and the conduit en route to its
final discharge from adjacent the other end of
the sleeve. The sleeve and the conduit are
separated sround the apertures to provide & res-
ervoir for the water flowing thrcugh the apsr-
tures, enabling the pressure on the sleeve to in-
crease because of the increased sleeve area, and
thereby expanding the adjacent portion of the
sleeve radially. Such expansion produces axial
movement of the free end of the slesve relative
to the conduit, which is effective in breaking up
any concrete that may set around the orifice and
also loosens and ensbles diseharge of any grout
or fine material that may have bhecome lodged
between the juxtaposed surfaces of the sleeve and
the conduit.

Two emboediments of such water injection ap~

a5

of the drum, and after the batch is mixed, con-
crete is discharged through an axial opening {4
arranged at the rear end of the drum. The
forward end of the drum is closed and carries
@ sprocket 15 which is driven by a chain from a
suitable source of power to thereby rotate the
drum and its contents. .

Extending axially through the closed end of the
drum is the water pipe (6, the forward end of
which-communicates with a water pump 7 which
derives its supply from the exterior water tank
{8. The pump is of a capacity to develop con-
siderable pressure on the water leaving it and
entering the drum.

The pipe 16 connects to- an elbow fitting 19
which extends generally radially from a point on
the axis of the drum spaced a short distance in-
wardly from the closed; forward drum head. The
outer-end of the elbow fitting {9 is provided with
a flange 28 which may-be threaded into the end
of the elbow {§. Secured to flange 20 is a second
elbow fitting 21 which has a flanged inner end
22 to which the flange 20 is bolted or otherwise
secured.

The elbow fitting 21 has a straight outer por-
tion 23 arranged to be closely adjacent the side
wall of the drum: and parallel to one of the spiral
mizing blades 12. The valve at the end of the
straight portion 21 is thus closely adjacent the
inside wall of the drum; behind one of the blades,
and points in the direction of the blade (. e.
diagonally toward the rear of the drum), so that
water  flowing therefrom may flow peripherally
of the drum in the path of the blade as the latter
churns through the materials-in the drum.
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As illustrated in Fig. 2, the outer end of the
straight portion 23 of the elbow shaped conduit
22 is closed by the plug 24 which may be welded
or otherwise secured to the conduit. Up the pipe
a distance from the closed end, are a series of
apertures 25 in the conduit, spaced circumferen-
tially around the conduit. Preferably there are
several rows of apertures with the individual
apertures in each row offset with respect to those
in the other row so as to arrange them. closer
together, and to provide greater area for the pas-
sage of water therethrough.

A molded rubber sleeve 28 having an inside
diameter slightly less than the outside diameter
of the pipe 23 is forced over the closed end of the

ipe until the end 27 of the sleeve approximately
coincides with the closed end of the pipe. The
inner end of the sleeve is engaged by the clamp-
ing ring 28 which is tightened by the bolt 29 and
nut 20 threaded thereon to prevent displacement
of the sleeve and also to prevent escape of water
from this end of the sleeve. The free end of the
sleeve 27 has a saug fit on the pipe to prevent
concrete from entering between the sleeve and
the conduit, when the pump 7 is not in operation,

Enclosing the apertures 25, an annular recess
31 is provided on the inside of the sleeve 25. - This
recess is of a width sufficient to accommodate the
apertures and of a depth somewhat less than the
thickness of the sleeve. Preferably the thickness
of the sleeve in back of the recess is the same as
its thickness through other cross sections, and
therefore the outside surface of the sleeve pro-
trudes in the region of the recess.

‘When sufficient pressure of water is. developed
by the pump {7, the water is forced through the
apertures 25 into the recess 31 and thence be-
tween the sleeve 28 and the conduit 23 to emerge
at the end 27 of the slesve. - The initial water

pressure built up in the reserveir provided by the

recess 3! causes the sleeve to expand, drawing the
discharge end 27 axially of the pipe to the dotted
line position shown in Fig. 2. Relative movement
between the end of the sleeve 27 and the conduit
28 loosens concrete accumulations that might be
tending to seal the orifice, and also scrubs and
Ioosens any fines that may have worked their way
back from the orifice into the space between the
sleeve and the conduit. Once loosened, they are
flushed out by the water passing through the
grifice.

It is essential to have adequate aperture area
to permit free passage of water through the wall
of the conduit and that the rubber sleeve be elas-
tically deformable to o marked extent. It has
hean found desirable to provide an aperture area
in excess of the total cross sectional ares of the
conduit, and to employ g rubber having a Durom-
eter rating between 32 and 46 to obtain the de-
sired results with the valve disclosed.

Similar results, though not quite as effective,
may be obtained by the modified nozzle illustrated
in Pig. 4. Tnstead of providing a recess, as at
21 in the sleeve, an annular depression or recess
32 is provided on the outside periphery of the
pipe, the width of the depression being such as
to communicate with all the apertures 25, and
its depth providing a reservoir similar in volume
o the reservoir provided by the recess 31 in the
sleeve shown in Fig. 2. In this modification, the
cross section of the sleeve is constant throughout
its length, but the space which is provided by the
depression 82 between the sleeve and conduit in-
creases the area of the sleeve subject to pressure,
and enables the total pressure acting on the adja-
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cent portion of the sleeve to increase to the point
where the sleeve expands, thereby shortening the
length of the sleeve, and producing axial move-
raent of the sleeve relative to the pipe.

A further feature of the present invention con-
sists in providing a second water orifice on the
radial porticn of the elbow fitting 19, as illus-
trated in ®ig. 1. 'The sleeve 34 is clamped on
the radial section of the pipe only a short distance
inwardly from the outer flange 2%, and the free
end of the sleeve encloses a portion of the pipe
nearer the center of the drum. The construction
angd disposition of the sleave, and the pipe aper-

ures it encloses, may be similar to that shown
in Figs. 2 or 4 and need not be described in detail.
Only in this instance, the free end of the sleeve
doss not coineide with the terminus of the en-
closed pipe, but rather the pipe extends beyond
both ends of the slesve 34. This fact does not
interfere materially with discharge of water from
the orifice between the sleeve angd pipe, and the
flow from each of the crifices is nearly the same.

The second orifice provides the advantage of
equalizing the amount of water discharged into
the front and rear portions of the drum. Con-
centraticn of water at the rear of the drum is
most apt to oeccur during that vortion of the
drum’s rotation when the outer end of the piping
{8 and 21 are at the top of the drum, for then
the pipe section 23 may be above the materials,
and water issuing from the end orifics is directed
toward the back of the drum and along its
periphery because the pipe section 23 points in
that direction.

The second orifice provided by the sleeve 34
causes water to be discharged back along the
direction of the pire section {8 toward the center
of the drum and near the closed, forward end
therecf. = As a result the water is more evenly
dgistributed throughout the length of the drum,
and uniform water content is more easily oh-
tained in all 'portions of the mix.

Iclaim:

1. Water injection means for conerete mixers
comprising a laterally apertured conduit having
one end closed and the other end communicating
with a source of water under pressure, and a
sleeve of elastically deformable material envelop-
ing-the section. of the conduit in which the aper-
ture is disposed, said sleeve having a snug fit
throughout its length on said conduit execept in
the region of said aperture where it has an an-
nular inner recess surrounding the apertures, so
that the water pressure may be exerted on sufi-~
cient area of the sleeve surrounding the aperture
to produce radial expansion of the sleeve and
conseguent axial movement of that portion of
other portions of the sleeve during discharge of
water requisite to loosen material lodged between
the slzeve and the conduit.

2. Water injection means for concrete mixers
comprising an elcngated conduit closed at one
end and having a plurality of circumferentially
aligned apertures in a section thereof remote
from the closed end, said conduit communicating
with a source of waber under pressure, a Sleeve
of elastically deformable material enveloping the
section of the conduit in which the apertures are
disposed, the portions of the sleeve adjacent its
end having a snug fit on the conduit, one end
portion being closed to the passage of water be-
tween the sleeve and the conduit, the annular
portion of the sleeve corresponding to the width
of the apertures it surrounds being inwardly
recessed from the conduit to enable water pres-
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sure to be exerted on the entire clrcumferential tating discharge of water between the free end
area of the sleeve whereby radial expansion of the sleeve and conduit.
thereof and consequent inward axial movement LOUIS G. HILKEMEIER.
of the free end of the sleeve during the passage .
of water through the apertures and between the REFERENCES CITED
sleeve and the conduit may loosen material The following references are of record in the
lodged between said elements. file of this patent: :

3. Water injection means for concrete mixers
comprising a conduit having one end closed and UNITED STATES PATENTS

>

the other end communicating with a source of 19 Number Name Date

water under pressure, .4 sleeve of deformable 384,306 Bourdil . _______ June 12, 1888
material tightly enclosing a portion of said con- 560,808 MaCY w2 May 26, 1896
duit, and means for clamping one end of the 887,854 Schenck .o ___ May 19, 1908
sleeve on the conduit, the enclosed portion of 1,922,700 KNnowles oo Aug. 15, 1933
said conduit having a plurality of apertures com- 13 1,994,577 BEggert . _______ Mar. 19, 1935
municating with the medial portion of the sleeve, 2,159,184 Skrzynski __..____ May 23, 1939
and said sleeve having an annular inner recess 2,360,344 Hilkemeier ________ Oct. 17, 1944
surrounding said apertures affording a reservoir 2,413,488 Draeger ... ____ Dec. 31, 1946

for water issuing from said apertures and facili-




