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EPUREEP ANA GPUPEING SYSTERE 
Howardi Sister Ri?array, as Afageles, Calg., assa 
signor to Ukaidowy Passp (Coanapaty, as Weges, 
Nev., a capabitalioga di Sewadis, 

Application February 12, 1936, serial No. 83,600 
i (Caltras. 

?y invention relates to the conveying of heavy 
Amaterials, such as concrete; and Enore particu 
larly to a system for pumping concrete thru 8. 
pipe dae. 

it is among the objects of my invention to 
provide a system for conveying heavy materials 
Over conparatively long distances thru a pipe 
ire, and without clogging the line or requiring 
excessive pressures for driving the raaterial thru 
the line, 
Another object of my invention is to provide 

an improved rotary pump for pumping the na 
te:is thru the pipe line. 
A further object of the invention is to provide 

aesans for cleaning the line after pumping has 
Stooged. 

Eaa invention possesses other oojects and feao 
tales of advantage, S.One of which, with the fore 
going, Will be set forth in the following descrip 
tica of any invention. It is to be usaderstood that, 
it do not limit myself to this disclosure of Species 
of any invention, as Emay adopt variant embodi 
3 exts thereof within the Scope of the clains, 

Refering to the drawings: 
3igure i is a transverse Vertical Sectional viey 

C. S. pump embodying the improverents of my 
inyention, the plane of section being taken along 
ae araer face of the forward Side Wall of the 

pugnping chamber as indicated thru the upper 
ael of the pump by the line - of Figure 4. 

Sigure 2 is a fragmentary vertical sectional 
view thru the lower end of the collection cham 
ca;, taken in a plane indicated by the line 2-2 
of Siggie i. 
Sigure 3 is a detail view showing one of the 

irragallerS. 
Sigure 4 is a radial Sectional view in the Lig 

22 portion of the machine, taken in a plane 
indicated by the line 4-3 of Figure 1. 

Sigure 5 is a transverse vertical sectional view 
looking at the inside face of one of the gears, 
taken in a plane indicated by the line 5-5 of 
arguire 6; two of impellers being shown in eleva 
tion and a portion of the gear being stroken a Way 
to illustrate the construction more clearly. 

Sigure 6 is a radial Sectional vievy similar to 
that shown in Figure 4, but taken to include 
Cae of the impelles. 

Figure 7 is a diagrammatic view showing the 
systern for pumping concrete embodying iny in 
vention. 

Sigure 8 is a side view showing One of the pipe 
cogitags; and w 

Sigure 9 is a vertical sectional view thru a. 

(C. 103-83) 
coupling; takea in a plane indicated by the line 
9-3 of Figure 8. 

Sigure 3.0 is a vertical Sectional view taken 
a C20SS One of the discharge Openings, and show 
ing the closure in place. 

this case is for improvements in a pump of 
the type disclosed in my co-pending application, 
Serial No. 728,701. Among the improvements 
disclosed herein over the structure shown in my 
said co-pending application is the provision of 
a punping chamber having a side wall movable 
With the rotor, instead of a side wall fixed to 
the housing. Other improved features include 
renovable lishers in the pumping chamber; a 
yieldable wall section of flexible materia, such 
as rubber; and a can for controlling the retirecta 
ing novement of the impellerS. the present case 
also discloses in provements in a pipe line system 
for pumping concrete. 

terrns of Broad inclusior, Sny systern for 
pumping heavy materials comprises a rotary 
purp connected with a duct for delivering the 
raterial under constant pressure to a point rea 
annote from the purp. The cross-sectional areas 
of the pumping chamber and delivery dict are 
Substantially equal, and this area, is uniform 
thillout to keep the resistance to iOW as low as 
possible. Sections are cut from the upper por 
tions of the duct to provide spaced outlets, and 
means are provided for closing the openings and 
to restore the duct to its original diameter. Im. 
proved means are also provided for cleaning the 
duct when pumping is stopped. 

the rotary pump used in any systern comprises 
a fixed cam, and an annular pumping chamber 
disposed circumferentially about the cann. A ro 
tor is also provided, and an inapaller is counted 
on the rotor to ride on the can. The pumping 
chancer has a fixed Outer peripheral Wail and 
movable side and inner peripheral walls, and the 
latter are counted or the Otor to Irove with 
the ingeiler. This reduces the resistance be 
tween load and purping chamber. The pumping 
chaineer is provided with an inlet and outlet, 
and the impeller is mounted on he rotor for 
movement into the chamber adjacent the inles 
and out adjacent the outlet. 

the fixed central can is designed to move the 
impeller into the chamber and hold it there dur 
ing the pumping stroke, and side cams are also 
prefersbly provided for controlling the can move 
ment into retracted position. A collection cham 
ber is provided at the bottom of the pump ad 
jacent the inlet, and a wall section of yieldable 
material is provided in the collection chamber 
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2 
to prevent particles in the material being pumped 
from clogging under the impellers. 

In greater detail, and referring particularly 
to Figures 1 to 6 of the drawings, the pump en 
bodying my invention comprises a split frame 
or housing 2 carrying a fixed shaft 8. The hous 
ing also carries a fixed annular plate 4 which 
forms the outer peripheral supporting wall of the 
pumping chamber 6. This wall is provided with 
a removable liner fastened by studs 8. See Fig 
ure 4. The liner is preferably of steel, but may 
be made of any other suitable materiai, such as 
rubber. The liner is preferably built in sections, 
separated along the split in the housing to facilies 
tate assembly. This is the only fixed wall in the 
pumping chamber, and it extends from the inies 
adjacent the bottom of the pump to an outiei disc, 

running off tangentially at the tos. 
The other three walls of the annular punpig 

chamber are movable, and are formed as paris (8 
a rotor journaled on the fixed shaft 3. The rotoE 
comprises a pair of large gears journaled O2: 
the shaft and carrying between them an annte, 
one-piece casting providing the inner periphere 
wall 2 and the side walls 3 of the pumping 
chamber. The inner peripheral Wali 2 is pro 
vided with impeller openings 4, and is also pro 
vided with replaceable liner sections 6 secured 
by bolts . 
The annular side walls 3 of the pumping 

chamber are also provided with replaceable liners 
8 fastened by suitable bolts 9. The punaping 
chamber or channel thus formed is seated in an 
nular recesses 2 provided in the inner sides of 
the gears , and the casting is fixed for rotation 
with the gears by suitable studs 22. Liner T of 
the fixed outer peripheral wall is wide enough 
to project out beyond the side walls 3, and the 
joints between these elements are sealed by pack 
ing rings 24 held by retaining rings 26. Annular 
grooves 27 are also cut in the peripheral edges of 
the side walls to provide return channels for na 
terial squeezing out past the liner. . 
By this arrangement the side walls 3 and the 

inner peripheral wall 2 of the pumping chamber 
6 are adaped to move bodily with the load in the 
chamber, thereby eliminating the friction that 
would otherwise be developed if the load of ma 
terial had to slide past these walls. As best 
shown in Figures 1 and 6, the impellers 28 of 
the pump are mounted on the rotor in the open 
ings between the wall sections 2, and are each 
provided with a forward driving face 29 having 
a replaceable wearing tip 3. 
Since the impellers have to move back out of 

the pumping chamber adjacent its outlet, in order 
to clear the wall structure, the impellers are piv 
otally mounted for movement from an extended 
position in the chamber to a retracted position 
within the rotor. As shown in Figures 3 and 6, 
the impellers are provided with outwardly and 
forwardly extending arms 32 underlying the side 
wall liners and disposed in openings 33 in the side 
walls 13. The forward ends of these arms carry 
trunnions 34 journaled in the gears f; the axis 
of the trunnion mounting being located at the 
lower edge of the driving face 29, which edge is 
cut back in a circular recess to provide a socket 
for receiving the rounded edge of the adjacent 
liner section 6. 
In order to seal the back of the impeller, the 

latter is provided with an arcuate back face 36 
concentric with the pivot axis, so that the face 
always lies adjacent the edge of the following wall 
section f2. A sealing element 37 backed by a 

2,157, i41 
rubber strip 33, is also preferably provided at 
this junction. In their retracted positions the 
impellers are held by suitable stops 38 mounted 
on the gears if, so that the driving face 29 lies in 
and provides a continuation of the surface of the 
inner Rei (3. 
A collection chamber A is provided at the bot 

ton of the prap adjacent the intake of the pump 
ing chamber. This collection chaineer is in the 
nature of a hopper for receiving the material to 
be pumped, and is designed to hold the material 
in a body into which the impellers aay dip for 
pushing 3, load into the pumping characer. The 
impeiiers ai's extendiesi before they reach the 
collection charnoer, and of his guapose sixed 
can 2 is provided on the shaft, 3 aside the 
inner gaipinera wall 2 of the pagping canaber. 
This casia is designed to engage the caved 

losse 3 of the impeilers to extend the latter, and 
is also designed to hold the irragaliers extended 
during their pumping stroke. After the impellers 
ride of the car, they are forced oach setracted 
gositic oy the back pressure of ine anaerial 
Feing gu: Ea:3d. 

he retirecting Irovement of the impeiie at this 
tine is controlled and held fron: violent troy 
by the presence of side cans 58 mounted on the 
inside of gears , and engaged by followers 48 
Secured to the outer projecting ends of trunnions 
34. These cans lower the impellers slowly into 
their retracted positions. Another can 4 is also 
preferably provided for engaging the opposite edge 
of the follower to positively hold the impeller in its 
retracted position. These cams are clearly shown 
in Figure 5. 
A sealing element is also preferably provided 

between the peripheral wall of the rotor and the 
wail 4 at the outlet of the pump. This element 
preferably comprises an inclined plate 48 pivoted 
about a backing pin 49. An abutment plate 5 
is preferably provided under the wall 47, and is 
supported by a cross rod 52. This plate is ma 
chined to provide an angular notch along its 
abutment edge for receiving - a rubber strip 53, 
against which the sealing element bears. Plate 
48 also functions as a doctor for scraping and 
cleaning the peripheral Surface of the rotor; the 
inner edge of the plate being preferably beveled, 
as shown. Y 

The side wall liners f& extend completely 
around the rotor, but the outer fixed liner 7 
terminates adjacent the inlet and outlet, as indi 
cated at 54 and 56. Between these two points the 
outside liner continues merely as two strips or 
rails 5 arranged along each side of the pump 
ing channel and against which the side walls 3 
and side wall liners 8 may ride. This opens up 
the channel along the side which carries the 
collection chamber. Figure 2 shows how the col 
lection chamber is formed as a part of the hous 
ing structure, and also illustrates the manner of 
mounting the fixed liner strips 57 on the walls 
of the collection chamber. Another feature shown 
in Figure 2 is the outward flaring of the collection 
chamber side walls; a flare of about 30 being 
preferably provided at the outer end of the col 
lection chamber. This flaring of the chamber 
walls facilitates the operation of the impellers 
in picking up a load of material. 

It is found that the pieces of rock in concrete 
tend to be caught under the tip of the impeller as 
it approaches the peripheral Wall of the collection 
chamber. If this wall were rigid, heavy stresses 
woulgi be placed on the parts and breakage would 
result. To prevent this, the bottom wall 58 of the 
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2,157,141 
collection chamber is made of a yieldable mate 
rial, such as rubber. The rubber sheet is fas 
tened to the housing by steel bands 58 extending 
along the edges of the sheet and bolted to the 
housing by studs 6. A heavy rubber sheet, pref 
erably reinforced along the edges with fabric, is 
used for this wall. 
The end of the rubber sheet adjacent the 

pumping chamber is supported by a rubber block 
62, and a flexible joint is formed between the end 
of the rubber sheet and the liner by a pivotally 
mounted plate 63. A bolt 64 passing thru a slot 
in a bracket 66 provides a yieldable pivot mount 
ing for the plate 63. A lip 65 on the free end of 
the plate extends down into a groove provided in 
the rubber block 62, and a wedge shaped rubber 
strip 67 is interposed between the pivoted end 
of the plate and the housing. This arrangement 
provides a joint which may yield slightly, and 

f which insures a continuous Smooth Surface be 
tween the yieldable wall 53 of the collection cham 
ber and the fixed wall 4 of the pumping chamber. 
The pump is preferably driven by a motor if 

nounted on top of the housing. A shaft 2 is 
journaled on the housing under the notor in 
suitable bearings 73, and carries a gear & meshed 
With a suitable pinion on the notor shaft. A 
second shaft a 6 is also preferably journaled on 
the side of the housing in bearings, and carries 
a gear 78 meshed with the gear 8. This latter 
shaft is also provided with a pair of pinions 9, 
one of which is shown in Figure 1, meshed with 

The gear reduction 
thus provided causes the rotor to turn compara 
tively slowly. 

Figure 7 shows the pump installed in a Systern 
for pumping concrete. The system preferably 
comprises a suitable conveyor 8: for receiving 
the component parts of the mix from hoppers 32 
and delivering them to a mixer 33 down a chute 
83. From the mixer the concrete paSSes down 
a second chute 86 into the collection chamber 3: 
of the pump. From the pump the mix is deliv 
ered to the desired location thru a duct or pipe 
37. The pipe used is preferably a lap Welded or 
seamless tubing run over a nandrel to in Stre a 
uniform inside diameter, and the Cross-sectional 
area, of the pipe is equal to that of the pumping 
chamber. These features of the System are in 
portant in preventing the building up of prohibi 
tive pressures. 
The pipe line is built in sections, and the coup 

ling flanges 88 are welded to the ends of the pipe 
and are preferably milled across the face to in 
sure a close-fitting butt joint between the pipe 
ends, and a nearly perfect alignment of the pipe 
sections. The flanges are preferably bolted to 
gether with eye bolts 39 connected by a cord 9 
to prevent loss in the muck. 
The discharge outlets in the pipe line, One of 

which is shown in Figure 7, comprise an opening 
92 formed by cutting an upper half Section from 
the pipe. These outlets are preferably provided 
at comparatively frequent intervals along the line, 
so that the concrete may be discharged near the 
point of placement, since concrete sliding down 
a long chute tends to separate. The type of out 
let shown is important because it may be closed 
to restore the original pipe diameter, thereby 
avoiding air pockets. 

Figure 10 shows a closure for the outlet, com 
prising a lower half section 93 about the lower 
half of the pipe, and an upper half section 93 
pivoted to the lower section and having an inside 
diameter equal to that of the pipe. The upper 

3 
section is sufficiently long to cover the opening, 
and the sections are clamped about the pipe by 
suitable bolts 96. 
Means are also provided for removing the 

concrete from the pipe after pumping is stopped. 
For this purpose short cut-in ducts 9 are pro 
vided. These ducts all slope toward the dis 
charge end of the pipe line, and are positioned, 
say every hundred feet, along the line. While 
pumping, the ducts 97 are closed with a cap 98. 
When it is desired to clear the line, an air hose 
is connected to the cut-in duct adjacent the dis 
charge end of the line, and compressed air is 
introduced to blow out the concrete between 
this point and the end of the line. Connection 
is then made with the next cut-in duct, and the 
next 'plug' of Concrete is blown out. This is 
continued until the line is cleared. The line is 
then filled with water and thoroughly washed 
Out to remove all the concrete and cement from 
the pipes. 
An important feature of my system is that a 

continuous pressure is applied to the column of 
concrete in the line, so that the concrete flows 
steadily and uniformly. The inertia of the con 
crete in the line does not have to be overcome 
at the end of each stroke, as is the case in a 
reciprocating pump. Furthermore, a continuous 
flow of concrete does not disturb the mix as 
does an intermittent motion. In the latter case 
the pulsations cause heavier pieces of aggregate 
to Settle down in the pipe and engage the pipe 
Wall, which creates excessive friction. With a 
Smooth continuous fow the fines in the mix 
form a Xinatrix for the larger aggregates, and 
provides a lubricant between the latter and the 
pipe. 
These advantages lead to smaller equipment 

and pipe sizes, and also makes it possible to 
pump over rauch greater distances. With a re 
ciprocating pump it is possible to pump concrete 
1200 feet on the level; With my system it is possi 
ble to pump over 3000 feet on the level. 

I claim: 
1. A pump comprising a collection chamber 

for receiving material to be pumped, a pumping 
chamber leading from the collection chamber, 
an impeller for pushing material from the col 
lection chamber into the pumping chamber, a. 
yieldable Wall in the collection chamber, and a 
pivotally mounted aligning element interposed 
between said wall and the pumping chamber. 

2. A pump comprising a housing having an 
annalar portion forming the Outer peripheral 
wall of a pumping chamber, a shaft fixed in the 
housing, a centcal can fixed on the shaft, rotor 
sections journaled on the shaft adjacent each 
side of the casm, a channel-shaped rotor section 
carried by said side rotor Sections and interposed 
tWeen the cana and said peripheral Wall por 

tion, said channel-shaped rotor Section forming 
the side and inner peripheral walls of the pump 
ing chancer, 8.nd a retractable impeiler pivot 
ally no anted on the rotor and riding on said 
(C8 

3. A purp comprising a housing having an 
annular portion forming the Outer peripheral 
wall of a pumping chamber, a shaft fixed in the 
housing, a Central Cam fixed on the shaft, rotor 
sections journaled on the shaft adjacent each 
side of the cam, a channel-shaped rotor Section 
carried by said side rotor Sections and inter. 
posed between the cam and said peripheral wall 
portion, said channel-shaped rotor section form 
ing the side and inner periphera Walls of the 
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4. 
pumping chamber, and a retractable impeller 
pivotally mounted on the rotor and riding on 
said can, an outlet for the pumping chamber, 
and a sealing element between a wall of the 
outlet and the rotor. 

4. A pump comprising a housing having an 
annular portion forming the Outer peripheral 
wall of a pumping chamber, a shaft fixed in the 
housing, a central cam fixed on the shaft, rotor 
sections journaled on the shaft adjacent each 
side of the can, a channel-shaped rotor Section 
carried by said side rotor sections and inter 
posed between the cam and said peripheral was 
portion, said channel-shaped rotor section form 
ing the side and inner peripheral walls of the 
pumping chamber, a retractable impeller pivot 
ally mounted on the rotor and riding on said 
can, a collection chamber connected with the 
inlet of the pumping chamber, and 2, yieldsable 
Wall section in the collection chaniser. 

5. A purgap comprising a housing having an 
annular portion forming the outer peripheral 
wall of a pumping chamber, a shaft fixed in the 
housing, a central can fixed on the shaft, rotox 
sections journaled on the shaft adjacent each 
side of the can, a channel-shaped rotor section 
carried by said side rotor sections and interposed 
between the can and said peripheral wall por 

30 
tion, said channel-shaped rotor section forming 
the side and inner peripheral walls of the pump 
ing chamber, a retractable impeller pivotally 
mounted on the rotor and riding on Said cai), 

8,157,141 
a liner for the outer periphera wall of the pump 
ing chamber, and lines in said channel-shaped 
rotor section. 

6. A pump comprising a holising haying an 
annular portion forming the outer peripheral 
wall of a pumping chamber, a shaft fixed in the 
housing, a central can fixed. On the shaft, roto 
sections journaled on the shaft adjacent each 
side of the car, a caannel-shaped rotor section 
carried by said side rotor sections and iraterposed 
between the car and said peripheral Wall por 
tion, said channel-shaped rotor section for ?ing 
the side and inner peripheral walls of the pump 
ing chamber, 8, retractable impeller pivotally 
mounted on the roos and riding on said can, 
said car having 8, cut-out portion whereby the 
impeller may e retracted, and a second can for 
controlling the in?peller during its retracting 
Emoveae&. 

7. A pump congrising a collection chamber 
for receiving ratesia, to ke paringed, 2 gunping 
charibes leading f'0ER the collection caa.g.81, 
an irmgeller for pushing rateria frcia he co 
lection canoe into the pumping charner, a. 
sheet of flexible material forning one of the 
Walls of the collection chamber for giving way 
under the impeller as the latter approaches the 
pulping chamber, and an aligning plate pive 
otally mounted at one end adjacent the pump 
ing chamber and connected at the other end to 
the fiexible sheet. 
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