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3 Claims.

This invention relates to valves for controlling
the flow of plastic concrete mixtures and has for
one of its objects to provide a valve structure
specially adapted for use in connection with such
mixtures, which. will be simple in construction,
comparatively inexpensive to manufacture and
more efficient in operation than those which have
been heretofore proposed.

Concrete as defined by the American Concrete
Institute is “a mixture in which & paste of Port-
land cement and water binds fine and coarse
materials, known as aggregates, into a rock-like
mass as the paste hardens through the chemical
The most
commonly used form of fine aggregate is sand,

while gravel and crushed rock are the most

common forms of coarse aggregate. Any aggre-
gate up to: %'’ in greatest dimension is con-
sidered fine, while coarse aggregates in present
day commercial use may range from %'’ up to 3'’
or more in greatest dimension. The proportions
of the various constituents vary within a rela-~
tively wide range but in substantially -all -of
the commonly used mixes the coarse aggregates
comprise a substantial percentage of the total

_bulk. For example in one of the most commonly

used mixes, i. e. the 1-—2—4 mix, there is one
part of cement to two parts of sand and four
parts of gravel or crushed rock, and it will he
readily apparent that in such a mixture the
coarse aggregate constitutes more than 50% of
- the mixture.

A normal concrete mixture such as the above
which has a large percentage of solid pieces of
irregular shape, even in the so-called “wet mixes”,
does not follow the well recognized laws of fluids.
For example, a ]iquxd or gas flowing through a
closed conduit at 'a given rate, upon encounter-
ing a restriction or obstruction in such zonduit
will increase its velocity at that point in passing
the obstruction, whereas a plastic concrete mix~
ture upon encountering a similar restriction or
obstructien will reduce its velocity and tend to
pack or stow at such point so as to completely
stop the flow. This stowing property. is due to
8, large extent to the presence in the mixture of
the pleces of coarse aggregate which resist to a
marked extent any force tendifig to change their
relative positions within the mixture.

Because of this peculiar stowing property pos-
sessed by plastic concrete mixtures it has been
found impractical to employ the well-known types
of valves, such as ball valves, mushroom valves,
flap valves and the like, which are commonly used
for controlli~g the flow of liquids and gases, large-

(CL. 83—173)

ly because of the tortuous passages and obstruc-
tions imposed by the valve parts when in their
open positions. On the other hand, there has
been recently developed a type of oscillating plug
valve having passageways through it of uniform
diameter and complete clearances between its
moving parts which has been successfully used in
the controlling of movements of plastic concrete
mixtures.

It has also been proposed to employ the or-
dinary type of sliding gate valve in controlling
concrete mixtures but experience has shown that
with the usual type designed for handling fluids
the pressures upon the gate are so great as to
require an excessive amount of force in moving
the same to and from its closed position, and the
wear upon the parts is also very excessiva.

It is the primary object of the present inven-
tion to provide a simple and effective valve con-
struction in which the above objections are over-
come, in that it will require a minimum amount
of power to operate, and replacements of worn
valve members may be quickly and easily effected
without dismantling the entire valve. }

With the above and other objects in view which
will appear as the description proceeds, the in-
vention consists in the novel details of construe-
tion and combinations of parts more fully here-
inafter described and particularly pointed out in
the appended claims.

Referring to the accompanying drawings form-

. ing a part of this specification in which like ref-
erence characters designate like parts in all the
views:—

Figure 1 is a side elevational view of a well
known form of mechanical concrete pump pro-

vided with inlet and outlet valve structures in

accordance with the present invention;

Figure 2 is an enlarged central vertical sec-
tional view through the valve structure shown
in Figure 1;

Pigure 3 is a horizontal sectional plan view

taken approximately on the plane indicated by.

the line 3—3 of Figure 2;

Figure 4 is a fragmentary side elevational view
of a pipe section provided with a modified form
of valve construction more especially adapted for
use as a stop valve in a pipe line, the parts being
shown in the open position of the valve;

Figure 5 is an end elevational view of the parts
shown in Figure 4, as seen from the right of the
latter figure;

Figure 6 is a central longitudinal sectlonal view
of the modified form of valve, illustrating the
*‘closed” position thereof;
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Figure 7 is a-transverse sectional view, taken
approximately on the plane indicated by the line
T7—T of Figure 6; and

Figure 8 is a top plan view of the parts illus-
trated in Figure 6. :

The prior art valves above meéntioned have been
used principally as the inlet and outlet valves

"of a recently developed form of mechanical pump

capable of handling all normal plastic concrete
mixtures, which pump is known to the trade as
“Pumperete”, and for purposes of disclosure, the
present invention has been illustrated in Figures
1, 2 and 3 as applied to such a pump, although
it will be readily understood that it is not neces-
sarily limited thereto, but with slight changes in
the structure may be adapted for use as a stop
valve in pipe line concrete transportation systems,
one example thereof being illustrated in Flgures

* 4 to 8, inclusive.
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The pump illustrated in Figure 1 comprises a
cylinder 5, a piston 6 working therein, a feed
hopper 1, communicating with the inlet passage
8 of a valve housing 8 which may also embody in
the same structure the outlet passage I8 com-
municating with the discharge line (1. The valve
housing 9 is joined to one end of the cylinder §
substantially as shown and its inlet passage 8 is

controlled by a valve structure 12 while the outlet

passage 10 is controlled by valve structure 13.

As best shown in Figures 2 and 3, each of these
valves may comprise a plurality of spaced rods or
prongs 15 which are slidably mounted in apertures
16 formed in the wall of the valve housing so that
they may be slid transversely of their respective
passages to partially obstruct the same. The
inner ends of the prongs 15 are preferably pointed
as at 1T, while the outer ends thereof are slidably
received in a cross head I8 with springs or other
resilient elements 19 being interposed between the
said cross head and abutments 20 provided with
each prong, whereby there is provided a yielding,
slidable connection between the prongs and the
cross head. The extreme enhd of each prong car-
ries a nut 21 for limiting the movement of the
prong relative to the cross head in.one direction.

The cross head 18 also has rigidly secured to it
8 pair of spaced racks 22 which extend substan-
tially parallel to the prongs 15 and the teeth of
which are engagad by the companion teeth of the
gear sectors 23, which are rigidly carried by the
shaft 24 suitably journslled in the wall to the
housing -9, The said-shaft also rigidly carries an
actuating member 25 having the arms 26, pro-
vided with slots 27, for receiving the connecting
pin 28 of the valve actuating rod 29 by means
of which the valve is moved to and from closed
position. - The pump is provided with a pair of
valve actuating rock levers 33, one for each valve,
the one controlling the inlet being shown in Fig-

ure 1, which rock levers are actuated by suitable

cams carried or driven by the crank shaft of the
pump, as is usual in this particular apparatus.
The valve housing is preferably provided with
Tugs 30 adjacent each set of valve prongs, in which

are mounted transverse shafts 31 upon the outer
ends of which are rotatable guide rolls 32 which

bear against the rear faces of the racks 22.to take
the thrust of the gears 23, and maintain the
racks in operative position.

- In operation the inlet and outlet sets of prongs

are moved alternately into and out of their re-

spective passageways 8 and 10 in timed relation
to each other and to the movements of the pump
piston 6, by the rock levers 33 and actuating rods
29, to control the flow of the material in such
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passages, substantially the same as any. other

pump. The prongs being of materially less diam-

eter than that of the passageways do not com-
pletely close off the passages but they interpose
sufficient obstruction therein to produce the stow-
ing action of the concrete mixture, whereby its
flow may be stopped as above explained. Be-
cause of the relatively small cross sectional area
of the prongs, and the pointed ends of the sameg,
they may be forced through the mixture to closed

position with the use of materially less power.

than would be required in case of a solid gatle
valve such as was mentioned above, Likewise, in
the event the prongs become worn and it is neces-
sary to replace them, the operation may be
quickly and easily effected by simply backing off
on the nuts 21, sliding the prongs forwardly to dis-
engage the outer ends thereof from the cross
head so that the springs 19 may be removed and
then moving the prongs in the opposite direction
until their inner ends are disengaged from the
apertures 16, whereupon a new prong may be put
in place by a reverse operation.

Should one or more of the prongs encounter a
plece of large aggregate during its closing oper-
ation, which piece is directly in the path of travel
of the prong, the spring 19 thereof will yield
and permit the prong to stop short of its maxi-
mum travel without damage to the prong or
calling. upon it fo crush the aggregate. This
spring arrangement eliminates the necessity for
the relatively complicated yieldable construction
of the actuating rods 29 heretofore employed;
and by reason of the fact that the slots 27 in
arms 26 are struck upon an arc, the center of
which is the axis of the pin 35 which connects

. the rod 29 to the rock lever 33, the pin 28 which

pivotally connects the said rods 29 to the valve
actuating arms 26 may be positioned outwardly
or inwardly in the said slots to 'decrease or in-

_crease the travel of the valve prongs 15 without

the necessity of shortening or lengthening the
rod to maintain the zero or open position of the
valve constant. The connections 29 may thus
take the form of plain solid or tubular rods in-

stead of the complicated structures heretofore
‘deemed necessary.

In the modified form of the invention illus-
trated in Pigures 4 to 8 inclusive, which is more
especially adapted for use as a stop valve in the
pipe line, the valve housing is constituted by a
section 40 of the pipe which may be either a
standard section, 10 feet in length, or may be a
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shorter section in order to facilitate the placing -

of the valve in the line. This housing section
is provided with an opening 41 into which is
inserted, and rigidly secured by welding or other-

-wise, a plug member 42 having a concave surface

43 which conforms fo the inner circumference
of the pipe section 40, as will be clear from
Figures 6 and 7. The member 42 is provided
with a plurality of vertical bores 44 for the re-
ception of the removable prongs or rods 45, each
of which may be provided with a suitable handle
46 for manipulating the same. These prongs or
rods are preferably pointed as at 47, similar to

the prongs 15 described in connection with the

other form of the invention, and for the same
purpose.
Member 42 is also provided with a fransverse
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bore 50 in which is mounted a pin or shaft 51

upon which is jourralled a bail 52 carrymg a
threaded clamping rod 53.

In the open position of this form of the valve
the rods or prongs 45 are entirely withdrawn

75
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from the bores 44 and & cover member 56 to-

‘ gether with a suitable packing ring 57 is placed
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upon the top surface of the member 42 and the
bail 52 swung to vertical position, as shown in
Figures 4 and 5, whereupon the clamping mem-
ber 53 is manipulated to cause its lower end to
engage the boss 58 with which the cover member
56 is provided, thereby positively clamping the
cover 56 in position upon the member 42 to close
the bores 44 and prevent escape of the mixture
through the said bores. In this condition there
is obviously no restriction imposed upon the
movement of the concrete mixture which would
produce the stowing action and this section of
the pipe will function in the same manner as
any other section. However, if the clamping
member 53 be backed off, bail §2 swung upon its
shaft 5! to the position shown in Figures 6, 7

‘and 8 and the rods or prongs 45 introduced into

the bores 44 and projected transversely -across
the pipe section 40 as shown in these said figures,
the same restriction or reduction of the cross-
sectional area of the pipe section or housing 40
will be accomplished as in the previous form of
the invention and the stowing action of the con-
crete mixture will follow with the result that
its motion will be completely stopped.

It is obvious that those skilled in the art may

vary the details of construction as well as the

precise arrangement of parts without departing

from the spirit of the invention, and. therefoxe

it is not wished to be limited to the above dis-

closure except as may be required by the claims.
What is claimed is: -

1. In a valve for controlling the flow of plasticb

concrete mixtures embodying substantial propor-
tions of coarse aggregates which give to such
mixtures a strong tendency to stow at restric-
tions, a housing having a mixture passage; a

plurality of spaced prongs movable through a ,

wall of said housing into said passage transverse-
ly thereof to partially obstruct the same and
thereby produce stowing of the mixture to stop
its flow; a cross-head exterior of said housing;
yieldable connections between each prong and
said cross-head, whereby any prong encountering
a piece of aggregate which prevents its full trav-
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el into sald passage may yield; a rack carried
by said cross-head; a gear meshing with said
rack; and means for actuating said gear to move
the rack and cross-head to cause said prongs
to enter into and be withdrawn from said pas-
sage.

2. In a valve for controlling the flow of plastic

concrete mixtures embodying substantial propor-
tions of coarse aggregates which give to such
mixtures a strong tendency to stow at restric-
tions, & housing having a mixture passage; a
plurality of spaced prongs movable transversely
through a wall of said housing into said passage
transversely thereof to partially obstruct the
same and thereby produce stowing of the mix-~
ture to stop its flow; a cross-head exterior of
said housing; yieldable connections between each
prong and sald cross-head, whereby any prong
encountering a piece of aggregate which pre-
vents its full travel into said passage may yield;
a rack carried by said cross-head; a gear mesh-
ing with said rack; means for actuating said
gear to move the rack and cross-head to cause
said prongs to enter into and be withdrawn from
sald passage; and a guiding roller engaging said
rack. : .

3. A device for controlling the movement of
materials which have the property of stowing
at partial restrictions, having a passage for the
madterial, and a transverse aperture through a
wall of said passage, of a width materially less

" than that of the passage; restricting means, also

of less width than said passage, movable through

said aperture into sald passage, with substan-.

tial space at the sides of said means, whereby
seid passage will be partially restricted and
movement of the material prevented through
stowing thereof; means for moving said restrict-
ing means; a removable cap arranged to be
positioned over said aperture when said restrict-
ing means is withdrawn frcm restricting posi-
tion; and clamping means including a bail and
& screw member carried thereby and engageable
with sald cap, for positively retaining the latter
in aperture-closing position.

JOHN C. MERWIN.

RUDOLPH F. LINDOW.

CERTIFICATE OF CORRECTION.
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from the bores 44 and & cover member 56 to-
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upon the top surface of the member 42 and the
bail 52 swung to vertical position, as shown in
Figures 4 and 5, whereupon the clamping mem-
ber 53 is manipulated to cause its lower end to
engage the boss 58 with which the cover member
56 is provided, thereby positively clamping the
cover 56 in position upon the member 42 to close
the bores 44 and prevent escape of the mixture
through the said bores. In this condition there
is obviously no restriction imposed upon the
movement of the concrete mixture which would
produce the stowing action and this section of
the pipe will function in the same manner as
any other section. However, if the clamping
member 53 be backed off, bail §2 swung upon its
shaft 5! to the position shown in Figures 6, 7

‘and 8 and the rods or prongs 45 introduced into

the bores 44 and projected transversely -across
the pipe section 40 as shown in these said figures,
the same restriction or reduction of the cross-
sectional area of the pipe section or housing 40
will be accomplished as in the previous form of
the invention and the stowing action of the con-
crete mixture will follow with the result that
its motion will be completely stopped.

It is obvious that those skilled in the art may

vary the details of construction as well as the

precise arrangement of parts without departing

from the spirit of the invention, and. therefoxe

it is not wished to be limited to the above dis-

closure except as may be required by the claims.
What is claimed is: -

1. In a valve for controlling the flow of plasticb

concrete mixtures embodying substantial propor-
tions of coarse aggregates which give to such
mixtures a strong tendency to stow at restric-
tions, a housing having a mixture passage; a

plurality of spaced prongs movable through a ,

wall of said housing into said passage transverse-
ly thereof to partially obstruct the same and
thereby produce stowing of the mixture to stop
its flow; a cross-head exterior of said housing;
yieldable connections between each prong and
said cross-head, whereby any prong encountering
a piece of aggregate which prevents its full trav-
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by sald cross-head; a gear meshing with said
rack; and means for actuating said gear to move
the rack and cross-head to cause said prongs
to enter into and be withdrawn from said pas-
sage.
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tions of coarse aggregates which give to such
mixtures a strong tendency to stow at restric-
tions, & housing having a mixture passage; a
plurality of spaced prongs movable transversely
through a wall of said housing into said passage
transversely thereof to partially obstruct the
same and thereby produce stowing of the mix-~
ture to stop its flow; a cross-head exterior of
said housing; yieldable connections between each
prong and sald cross-head, whereby any prong
encountering a piece of aggregate which pre-
vents its full travel into said passage may yield;
a rack carried by said cross-head; a gear mesh-
ing with said rack; means for actuating said
gear to move the rack and cross-head to cause
said prongs to enter into and be withdrawn from
sald passage; and a guiding roller engaging said
rack. : .
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at partial restrictions, having a passage for the
madterial, and a transverse aperture through a
wall of said passage, of a width materially less

" than that of the passage; restricting means, also

of less width than said passage, movable through

said aperture into sald passage, with substan-.

tial space at the sides of said means, whereby
seid passage will be partially restricted and
movement of the material prevented through
stowing thereof; means for moving said restrict-
ing means; a removable cap arranged to be
positioned over said aperture when said restrict-
ing means is withdrawn frcm restricting posi-
tion; and clamping means including a bail and
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