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This invention relates to multiple unit con-
crete pumping apparatus, and has for one of its
objects to provide apparatus of this character
capable of forcing a plastic concrete mixture em-

5 bodying substantial proportions of coarse aggre-
gates which give to such mixture a strong tend-
ency to “stow”, over relatively great distances in
a continuous confined stream, without detri-
mental change in the character of the mixture.

10 The recently developed Kooyman- mechanical

" concrete pump, disclosed in U. S. Patent No.
2,017,975, granted October 22, 1935, which em-
ploys a power driven piston reciprocating within
a working cylinder, delivers a continuous stream

15 of plastic concrete mixture, and such pumps,
having a single cylinder 7 inches in diameter,
and a piston stroke of 10 inches, when working
at from 44 to 55 strokes per minute, will handle
up to 20 cubic yards of concrete per hour. In

o9 Mmany instances, however, an increased capacity
is desirable, and since it is not commercially
practical to materially increase either the piston
diameter or stroke, the most feasible way of ac-
complishing such increased capacity is through

25 the use of additional cylinders. While the single
cylinder pumps maintain the pipe line filled, they
do not secure the maximum efficiency therefrom,
since of necessity on the back stroke of the
piston the concrete is not moving forwardly except

30 through its own momentum, and this, because of
the sticky nature of the mixture, is relatively
small. It is therefore quite practical to employ
additional working cylinders and pistons, pref-
erably although not necessarily synchronized in

35 their action, to force additional concrete through
the line without increasing the diameter thereof,
and such multiple cylinder pumps will discharge
greatly increased quantities of the mixture
thereby approaching the theoretical maximum

40 capacity of the line.

It is of course old in all sorts of expansible
chamber pumps to employ multiple working
chambers, and to combine the discharges of the
several chambers into a single stream. How-

45 ever, in attempting to combine two or more con-
fined streams of plastic concrete moving under
pressure, certain problems are met, which so
far as applicant is aware, are net encountered
in the handling of other substances.

50. As is now well known to those skilled in. this
art, the presence in the concrete mixture of the
relatively large proportion of coarse aggregates,
e. g. the gravel, crushed stone, and the like, in
sizes which may range up to 3 inches or more

55: in greatest dimension, imparts to the mixture a

(CL. 137—18)

property known as “stowing”. 'That is to say,
such a mixture traveling through a closed con-
duit under pressure, upon meeting an obstruc-
tion in said conduit, or a sudden constriction
therein, whereby in either case, a relatively abrupt
reduction in:the cross.sectional area of the pas-
sageway. is produced; will not increase its velocity
as will a liquid or gas, to pass such restriction,
but. on the: other hand, due to the resistance of
the pieces of coarse aggregate to sudden changes
in their relative positions in the mixture, will
“stow” or pack at the restriction, and the flow will
completely stop. When “stowing” once' oceurs,
no amount of pressure, within the structural
limits of the apparatus, will again start the flow.
“Stowing” may also occur:if there be too abrupt
a change in the direction of travel of the stream,
asal a bend in the passage, the radius of which is
too small.

Practical considerations, including those hav-
ing to do with the handling of the concrete pipe
line sections, make it extremely. desirable that
the:diameter of the pipe be not in excess of that
of the pump cylinder, say 7 inches; but with two
or more continuous 7 ihch streams of concrete
coming from a multiple unit pump, there is
quite a problem to-combine them into a single 7
inch- stream without “stowing”. If the con-
stituents of the concrete mixture would freely
change their relative positions, as do the particles
of a liquid or gas, the combining would present no
serious -difficulties; but as above pointed out, the
pieces of coarse aggregate resist to a marked
degree any sudden change in their relative posi-
tions, and considerable experimenting has been
necessary to determine a practical way of effect-
ing the combination.

Under some conditions when operating with a
multiple unit concrete pump, it may also be de-
sirableinstead of combining the separate streams,
to pipe each stream to its own point of discharge,
which points may be widely separated. Or, it may
be desirable to operate with only one, or less than
the maximum number of units, of the pump.
This, together with the fact that the combin-
ing: of the individual streams. within the pump
structure is not practical without increasing the
dimensions of the pump beyond reasonable limits,
makes it desirable that each unit have its own
individual discharge,; and that the combining of
the streams, if done, be accomplished exteriorly of
the pump.

The invention therefore resides principally in
the provision:of a plurality of separate pumping
Uynits; each having its: own discharge. conduit,
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operated to produce a plurality of continuous
confined streams of the mixture, which may be
discharged independently as such, but which are
preferably combined without stowing into a single
confined stream.

The invention further particularly includes the
means whereby the several independent streams
are combined without stowing intc a single
stream, the cross sectional area of which is sub-
stantially equal to the mean of the cross sectional
area of the original streams.

With the above and other objects in view, which
will appear as the description proceeds, the in-
vention consists in the novel details of construc-
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
reference characters designate like parts in all
the views:—

Figure 1 is a top plan view of one form of
multiple unit concrete pumping apparatus con-
structed and arranged in accordance with the
present invention, including the means for com-
bining the separate streams into a single stream;

Figure 2 is a side elevational view of the parts
shown in Figure 1;

Figure 3 is an enlarged horizontal sectional
view through the stream-combining and reducing
elements, taken approximately on the plane in-
dicated by the line 3—3 of Fig. 2;

Figure 4 is a central vertical sectional view of
the parts illustrated in Figure 3;

Figure 5 is a cross sectional view, taken ap-
proximately on the plane indicated by the line
5—5 of Fig. 4;

Figure 6 is an end elevational view of the
outflow end of the combining chamber, as viewed
on the plane indicated by the line 6—6 of Fig-
ure 4; and

Figure 7 is a cross sectional view, taken ap-
proximately on the plane indicated by the line
T—T1 of Fig. 4,

In the said drawings there is illustrated more
or less diagrammatically in Figures 1 and 2 a
concrete pump of the Kooyman type, comprising
two units, A and B, although obviously a greater
number may be employed if desired. The said
units are substantial duplicates of one another
except that one is right hand and the other left
hand as regards the valves, valve actuating mech-
anism and driving gears, and each comprises a
cylinder (9, piston 11 working therein, and re-
ciprocated by means of piston rod 12 and crank
mechanism 13 from a crank shaft 14 which car-
ries a gear |15 meshing with a pinion {6 mounted
upon the counter-shaft 17, which carries a pulley
or sprocket 18 driven by a belt or chain 19 which
passes around a pulley or sprocket 20 carried
by the driving shaft 21 of a suitable motor en-
closed within the housing 22. Each unit is pro-
vided with an inlet valve 23 having a suitable
valve actuating mechanism 24, and an outlet
valve 25 actuated by suitable mechanism 26.
Each unit is further provided with a supply
hopper 21 communicating with its inlet valve 23,
and as here shown, the two hoppers are joined
together and provided with a dividing plate or
wall 28, Each unit is provided with its own
individual discharge 29 leading from the outlet
valve 25. The driving gears 15 of the respective
units are preferably so meshed with their pinions
{6 that the pistons I of the two units are work-
ing in synchronism at 180° apart so that when

2,060,409

one piston is making its working stroke the other
is making its suction stroke. Of course if three
or four units are employed the strokes of the
pistons preferably will be operated at 120° or 90°
apart as will be readily understood.

In case it is desired to conduct the concrete
from the respective units in the form of two
separate streams, separate pipe lines may be
connected to the outlet members 29 of each unit
and each line carried to its own discharge point.
If, however, as is usually the case it is desired
to combine the separate streams of the two units
into a single stream, the apparatus shown at the
left of Figures 1 and 2, and in detail in Figures 3
to 7 inclusive is employed.

This apparatus comprises a combining cham-
ber 30, which may conveniently take the form
of g casting, to the inlet end of which is welded
or otherwise rigidly secured a pair of reversely
curved pipes or conduits 31, which may be pro-
vided with suitable slip joints diagrammatically
indicated at 32 for engagement with the short
pipe sections 33 which are connected to the dis-
charge members 29, preferably by some form of
readily detachable pipe coupling.

The combining chamber 30 when viewed in
plan as in Figures 1 and 3, tapers from its right
hand end as viewed in the said figures from a
dimension which is substantially equal to the
sum of the diameters of the pipes 31 to a some-
what lesser dimension at its left hand end. The
said pipes 3! where they join the combining
chamber 80 are disposed at an acute angle rela-
tive to one another, not exceeding say 30°, and
preferably approximately only 15°, and the taper
of the combining section 30 when viewed in plan
is substantially that produced by this angle. On
the other hand, said combining section as viewed
in side elevation in Figures 2 and 4 tapers out-
wardly from right to left from substantially the
diameter of one of the pipes 3! at the right hand
end to a larger diameter at the left hand end.
At its right hand end the combining chamber
presents two substantially circular or slightly el-
liptical passages 35 best seen in Figures 6 and 7,
disposed side by side and partially divided by the
upwardly and downwardly projecting ridges 395,
which ridges, however, diminish in depth as they
progress toward the left, as will be clear from
Figures 3 and 4. These ridges leave no dead
spots in the chamber in which the concrete would
beceme dormant, harden and build up, and they
also assist materially in the blending of the two
streams and changing their shape into that of a
single stream.

The chamber changes its cross-sectional shape
as its progresses from right to left from that of
the two side-by-side circular or elliptical pas-
sages 35 to a single circular passage 37 at the left
hand end. The dimensions of the said passages,
however, are such that the cross-sectional area
of the chamber, regardless of its shape at any
particular point, is substantially uniform through-
out. In other words, assuming that the diam-
eter of the pipes 3! is 7 inches, as above men-
tioned, the diameter of the outlet 3% of the com-
bining chamber will be approximately 10 inches,
which will give a cross-sectional area substan-
tially equal to the sum of the cross sectional
areas of the two inlet passages 35. Of course,
if more than two inlet passages are provided, in
the case of a purmnp having more than two units,
the diameter of the circular outlet 37 in most
cases should be increased soc as to make the cross
sectional area of the said outlet more or less
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“equivalent to'the sum of the cross sectional-areas

‘of all the-inlets.

‘With-the pipes 31 both full-of plastic-concrete

‘mixture in the form ‘of ¢ortinuous -moving
‘streams, these -will be first brought into-contact
‘in’the inlet-passages -85 of the combmmg cham-
‘bér, and will -be -gradually transformed by the
1atter -into “a “single circular stream by the time
they redch the outlet-37, the Cross sectional area

of ‘which-combined- tream -will be ‘substantially
equivalent-to that of the two inconiing’streams.
The - combining of ‘the -separate streams is so

effected ‘within the chamber 30, by reason of the
fact that its cross-sectional-aréa does not’ vary
‘miaterially notwithstanding the change in-‘shape,

that the pieces of large aggregate in the mixture
are not-called upon to change their relative - posi-

‘tions sufficiently ‘suddenly ‘to produce -the “stow-

ing” action above described.
‘Exeept-for the difficulty in handling'the larger

‘size -pipe, say 6f 10 inch diameéter, the mixture
could be taken from ' the combining .chamber-at
‘discharge-371 and -conduéted ‘to the -point ‘of use
in a ‘stream of such -diameter.
preferred to Feduce the diameter of the combined

However, “it -is

stream down tosubstantially that of each-of -the

‘originial streams, or say 7 inches,-but in‘so- doing,
‘it ds-eéssential that the reducétion be accomplished

quite gradually. While the distance within which
the reduction -may be accomplished-is of -course
someéwhat dependent upon the consistency -of the

.mixture—it being possible-to reduce the diameter

of-a stream of a relatively wet -mixture somewhat
more rapidly than:in the case of a comparatively
dry:mixture without stowing—it has been found
that for the range of consistencies-and mixtures
commonly employed, -a reduction from-10-inches

‘to 7 inches in diameter may be accomplished

within a distance of approximately 5 feet with-~
out producing the “stowing” action. Extremely
wet -mixes may be reduced in somewhat less than
this distance while on the other hand extremely
dry mixes may require a somewhat greater dis-

‘tance, but for all average mixtures the reduction

ahove given has been found to be satisfactory.
‘In order to effect such reduction fhere is con-

nected to the cutlet end of the combining cham-

ber 38 a tapered reducing section 38, the right

‘hand end 39 of which has a diameter equal to

that of the outlét port 37 of the combining cham-

‘ber, and the outlet end 40 of which has a diam-

eter substantially equal to that of the diameter
of the pipes 3I, or say 7 inches. As above stated
this change in the diameter from 10 inches to 7
inches is preferably accomplished within a dis-
tance of approximately five feet.

In order to properly support the combining
chamber and the said pipes 31 thereof a beam 45
may be extended longitudinally from the pump
frame and be provided at its outer end with a
suitable guide or track 46 here illustrated as
comprising a channel seétion. A plate 47 is weld-
ed or otherwise rigidly secured to the under sides
of the pipes 31 adjacent their point of entry
into the combining chamber 30 and the said plate
carries a stud or nubbin 48 extending downward-
1y and adapted to be received within the channel
45 as shown in Figures 4 and 5. The plate 47 and
stud 48 dre .preferably located at substantially
the balancing point of the assembled combining
chamber 30 and the sipply pipes 31, so that the
whole assembly may bhe readily handled by one
man through the use of suitable grips or handles
43 with which the combining chamber 38 ‘may
be provided as shown in Figure 3. The said as-

sembly ‘may ‘of course-be ‘slid longitudinially of
the ‘chanhnel ‘46 to -disengage the slip joints 32

when it is desired to break -the conduit for any
purpose, -and the assembly may likewise be swung

‘in’g' horizontal-direction upon the stud 48 which -

acts'as ‘a ‘pivot.

The pipeline 80 which is connected to the dis-
charge end ‘49 of the reducing section-38 is pref-
erably of the same diameter, say 7 inches, as the
bump cyhnders and the said line may be extended

to ‘ady desired point of discharge as is common

in these concrete pump lines.
Althoiigh in the drawings the two upits are
illustrated as being directly driven from the mo-

tor‘through-the countershaft 11, it is obvious that -

suitable clutch means may be prov;ded for disen-
gaging the drive of either or both. Such means,
if employed, should be -preferably of a type en-

‘gageable in only one certain position of the parts,
to preserve the proper timing of the pistons rel-

ative to one another.

While one form of the invention has been illus-
trated and described, it 'is obvious that those
skilléd in the art may vary the details of con-
struction as well as the precise arrangement of
parts without departing from the ‘spirit of the

invention, and therefore it is not wished to be

limited to the above disclosure except as may be

'reqmred by the claims.

‘What is claimed is:

1. In -apparatus for combining without stow-
ing confined moving streams of plastic concrete
mixture embodying substantial proportions of
‘coarse aggregates which give to the mixture a
strongtendency to stow, g plurality of closed con-
verging-mixture conduits; and a combining cham-
ber “at the intersection of said conduits, having
ahn inlet for each thereof, and a common outlet
spaced from said inlets, said chamber continu-
ously -changing in cross sectional contour

‘throtuighout-its length from approximately that of

said ‘plirality of inlets to that of said common
‘outlet while maintaiding an approximately uni-
fo¥in -¢ross sectional area.

2. In apparatus for combining without stow-

‘ing ‘confined - moving streams of plastic- concrete

mixture émbodying substantial proportions of
coarse -aggregates which give to the mixture a
‘strong tendency to stow, a plurality of closed con-
verging mixture'conduits; and a combining cham-
ber at the ‘intersection of said conduits, having
an -inlet for each thereof, and a common outlet
spaced ‘from said inlets, said chamber continu-
©Ously changing ‘in cross sectional contour
throtughout its length from approximately that
of said ‘plurality of inlets to that of said common
outlet “while ‘maintaining an approximately uni-
form “¢ross sectional area which is substantially
equal to’'the sum of the cross sectional dareas of
$did ‘converging ‘conduits.

3. In apparatus for combining without stow-
ing confined moving streams of plastic concrete

Tiniiétpire embodying substantial proportions of
‘coarse ‘aggregates which give to the mixture a

strong tendéncy to stow, a plurality of closed con-
verging mixture conduits; and a combining cham-
beér “at “the intersection of said conduits, having
a plurality of -adjacent transversely communicat-
ing inlet ‘passages connected with the respective
conduits, and 'a common outlet longitudinally
shaced from said inlets, each of the latter being
of ‘a ‘conficuration and cross sectional area sub-
‘stantidlly ‘the samie -as its conduit, said chamber
gradually changing in cross section throughout
itslength from the contfiguration of ‘the plurality
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of associated inlets to that of the common out-
let while maintaining an approximately uniform
cross sectional area,

4. In apparatus for combining without stow-
ing confined moving streams of plastic concrete
mixture embodying substantial proportions of
coarse aggregates which give to the mixture a
strong tendency to stow, a plurality of closed con-
verging mixture conduits; and a combining
chamber at the intersection of said conduits, the
perimetral walls thereof being shaped at one
end to provide a plurality of adjacent trans-
versely communicating inlet passages, each con-
nected Yo a conduit and of substantially the same
cross sectional configuration and area as said
conduit, said walls being shaped at the other end
of said chamber to provide g single outlet having
a cross sectional area substantially equal to the
sum of the areas of said inlet passages, and said
walls intermediate said ends being shaped to
change gradually from the cross sectional con-
figuration of said plurality of inlets to that of
said single outlet while maintaining in all trans-
verse planes a cross Sectional area which is ap-
proximately equal to the sum of the areas of said
inlet passages.

5. In apparatus for combining confined mov-
ing streams of plastic concrete mixtures, a plu-
rality of closed passages converging at an acute
angle, and a combining chamber at the inter-
section of said passages having a cross sectional
area sufficient to prevent stowing of the mixture
as the streams meet, said chamber having pro-
jecting ridges extending in the direction of flow
for facilitating the merging of the streams.

6. In apparatus for combining confined moving

streams of plastic concrete mixtures, a plurality

of closed passages converging at an acute angle;
and a combining chamber at the intersection of
said passages having a cross sectional area suffi-
cient to prevent stowing of the mixture as the
streams meet, said chamber having tapering pro-
jecting ridges extending in the direction of fiow
for gradually changing the contour and facilitat-
ing the merging of the streams.

7. In apparatus for combining without stowing
confined moving streams of plastic concrete mix-
ture embodying substantial proportions of coarse
aggregates which give to the mixture a strong
tendency to stow, a plurality of closed mixture
conduits converging at an angle of less than 30°;
and a combining chamber at the intersection of
said conduits, having an inlet for each thereof,
and a common outlet spaced from said inlets,
said chamber continuously changing in cross sec-
tional contour throughout its length from approx~
imately that of said plurality of inlets to that of
said common outlet while maintaining an ap-
proximately uniform cross sectional area.

8. In apparatus for combining without stowing
confined moving streams of plastic concrete mix-
ture embodying substantial proportions of coarse
aggregates which give to the mixture a sfrong
tendency fo stow, a plurality of closed mixture
conduits converging at an angle of approximately
15°; and a combining chamber at the intersec-
tion of said conduits, having an inlet for each
thereof, and a common outlet spaced from said
inlets, said chamber confinuously changing in
cross sectional contour throughout its length
from approximately that of said plurality of
inlets to that of said common outlet while main-
taining an approximately uniform cross sectional
area.

9. In apparatus for combining confined streams

2,060,409

of plastic concrete mixtures moving under pres-
sure, a plurality of closed passages converging
at an acute angle; a combining chamber at the
intersection of said passages having a substan-
tially uniform cross sectional area which is ap-~
proximately equal to the sum of the cross sec-
tional areas of said passages, whereby to prevent
stowing of the mixture as the streams meet; and
a tapering passage leading from said chamber,
the taper thereof being such as to prevent stowing
of the mixture as it passes therethrough.

10, In apparatus for combining confined
streams of plastic concrete mixtures moving un-
der pressure, a plurality of closed passages con-
verging at an acute angle; a combining chamber
at the intersection of said passages having a sub-
stantially uniform cross sectional area which is
approximately equal to the sum of the cross sec-~
tional areas of said passages, whereby to prevent
stowing of the mixture as the streams meet; and
a tapering passage leading from said chamber,
diminishing in cross sectional area from that of
the chamber to substantially the average of the
cross sectional areas of the original streams, the
taper being such as to prevent stowing of the
mixture as it passes therethrough.

11. A chamber for combining without stowing
2 plurality of confined moving streams of plastic
concrete mixtures embodying substantial propor-
tions of coarse aggregates, said chamber having a
plurality of transversely spaced inlet ports and a
single outlet port longitudinally spaced therefrom,
the transverse dimension of said chamber in one
plane diminishing uniformly from said inlet ports
to said outlet port, and the transverse dimension
in another plane increasing uniformly from said
inlet ports to said outlet port.

12. A chamber for combining without stowing
a plurality of confined moving streams of a plas-
tic concrete mixture embodying substantial pro-
portions of coarse aggregates, said chamber hav-
ing a plurality of adjacent transversely com-
municating inlet ports and a single outlet port
longitudinally spaced therefrom, the transverse
dimension of said chamber in one longitudinal
plane diminishing uniformly from said inlet
ports to said outlet port, and the transverse di-
mension in a longitudinal plane at right angles
to said first plane increasing uniformly from
said inlet ports to said outlet port.

13. A chamber for combining without stowing
a plurality of confined moving streams of a plas-
tic concrete mixture embodying substantial pro-
portions of coarse aggregates, said chamber hav-
ing a plurality of adjacent transversely com-
municating inlet ports and a single outlet port
longitudinally spaced therefrom, the transverse
dimension of said chamber in one longitudinal
plane diminishing uniformly from said inlet
ports to said outlet port, and the transverse di-
mension in a longitudinal plane at right angles
to said first plane increasing uniformly from
said inlet ports to said outlet port, and the cross
sectional area of said chamber being approxi-
mately uniform from said inlet to said outlet
ports.

14, Apparatus for combining a plurality of
confined pressurally moved streams of plastic
concrete mixture embodying substantial propor-
tions of coarse aggregate, comprising a chamber
of approximately uniform cross sectional area
from end to end, and of cross sectional config-
uration varying from approximately that of the
plurality of streams at its inlet end to that of a
single stream at its other end, arranged to com-
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bine said original streams without stowing into
a single unbroken stream having a cross sec-
tional area greater than that of any of said
original streams; and means for gradually reduc-
ing without stowing the cross sectional area of
the combined stream to subsftantially the mean
of the cross sectional areas of the original
streams.

15. The steps in the method of combining a
plurality of confined moving streams of plastic
concrete mixtures embodying substantial pro-
portions of coarse aggregates which give to said

&

mixtures a strong tendency fo sfow, into a single
confined unbroken moving stream having a cross
sectional area substantially equal to the mean
of cross sectional areas of the several original
streams, which comprise bringing said original
streams together at an acute angle to produce
a single stream having a cross sectional area
greater than said mean of the cross sectional
areas of the said original streams; and then re-

ducing the cross sectional area of the combined 10

stream sufficiently gradually to prevent stowing.
CHARLES F. BALL.



