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This' invention ' pertains - to ‘the ‘art of

transporting mixed materials, such as'a con-
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crete mixture for building purposes, where- -

by the materials may be mixed at a plant
“or station and transported to a distant point
.or station for utilization at the latter station
in building operations of one kind or an-
other. ' ‘ ‘ '

The transportation of the mixed materials
is effected primarily by the power of a
pump, but the efficiency of a pump of a
type appropriate for handling a concrete
mixture ‘is dependent, ‘in large measure,
upon keeping said pumping mechanism in
a primed condition with the mixed material.

According to one embodiment of the in-
vention, the pump is primed by utilizing the
pressure of air or gas employed to agitate
and mix the components of the mixture,
and to this end, such air or gas is retained
under pressure within the mixing chamber
and such retained pressure of the mixing:
agent is utilized to dislodge or to eject the
mixture through the mixture outlet, and to
feed such mixture to the pump, for priming
the latter, and maintaining such pump in
a primed condition. , ,

It is not essential that the admixture of
the component materials be effécted by the
agency of air or gas under pressure, for the
reason that such admixture of the materials
may. be obtained by a mechanical mixing
machine. © To. rapidly mix the components
and economically transport the same it is
desirable; however; to blow air or gas under
pressure into contact with the component
materials while the latter are confined with-
in a substantially closed chamber, whereby
the sand, cement and water of a concrete
mixture s diffused within a mass of coarse
mineral acgregate, and thus effect the de-
sired mix of such concrete mass. - It requires
a brief time to ‘mix sich a charge of con-

_crete; and the “air or ‘gas may be at any
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5 pressure suitable for the purpose; but the

mix having ‘taken place, the air or gas is
retained within the closed chamber until the
mixture outlet iz opensd by the movement
-of a discharge valve, whereby the pressure
of such retained air or gas 1§ utilized to
dislodoe the mixed mass and to feed the
same to the pumping mechanism; as a result
of which air or gas pressure is utilized for

“procedure..
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priming the pump and thus efficiency is at-
tained 1n the operation of the pump and
economy and speed is attained in the trans-
portation of the niixed materials. .

In one practical embodiment of the in-
verition, it is embodied in an apparatus com-
prising a chamber ‘wherein the admixture of
the components is conducted ‘to produce a
charge and. concurrently with such admix-
ture within the chamber, the components for
a second- charge of concrete is accumulated
within' a second chamber, the inlet to and
the outlet from which second. chamber are
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controllable separately and by independent

gates or valves. Following the discharge of
the mixed mass from the first chamber into
a_conduit leading-to the pumping- mecha-
nism; the outlet valve of said first chamber
is closed; and thereafter the accumulated
charge within the second chamber is de-
posited within the first chamber by opening
the outlet valve from' the second chamber
while keeping closed the inlet valve to said
second . chamber, whereby the second cham-
ber serves the function of an air lock to the
first chamber by preventing the outflow of
air or gas from the first chamber during
the period of time required to mix the com-
ponents ~within said first' chamber and to
discharge to-the" first chamber the compo-
nents of the second charge accumulated
within' the second chamber, as a result of
which economy is obtained in the use of air
or gas.

Other finctions and advantages of the.

invention will appear from the following
description ‘taken in connection with the
drawings, wherein different embodiments of
my -apparatus:are disclosed, and wherein—
Figure 1 is a diagrammatic view partly in
elevation and partly in section of one form
of apparatus for transporting mixed ma-
terials. 1 ‘ ‘
Figure 2is a similar view of another form
of ‘mixer illustrating a further step in the
- Figures 8 and 4 are similar views of other
forms of apparatus for transporting mixed
materials embodying the invention. ‘
In Figures 1, 2'and 3, the admixture of
the components of a mass is effected prima-
rily by the pressure of air or gas in contact
with such components ‘while present” within-
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~a closed chamber, whereas in Figure 4 the
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admixture of the components is obtained me-
chanically by the action of a mixing ma-
chine indicated diagrammatically at jog , and
of any appropnate construction.

The mixing vessel A of Figure 1 is con-
nected with a pumping mechanism I, and
such pumping mechanism is primed by the
pressure of air or gas upon a charge of the
mixed mass, which | pressure acts to  dislod 2e

such mixed mass from the vessel and to teed'

such mixed mass to the mtake of the pump-

. ing mechanlsm
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The pump is or ma,y be of any character

suitable for the purpose, but one form suit-.

able for transporting a mixed mass is a
centrifugal pump. such as shown in Figures

1, 8 and 4 the intake to which is connected
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with the vessel A in order that the mixed
mass may be forced by air or gas pressure
into.the pump.for priming the latter. This
pump may be positioned in a distant rela-

-~ tion to the mixer, as in Figure 1, or it may
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be in a close relation to the mixer as in
Figures 2 and 4, but in some instances, as
where the mixer is closely adjacent to the
place of utilization. of the mixed materials,

- I may omit the pump, and utilize the pres-
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sure.of air or gas for transporting the mixed
mass within the conduit C 50 as to transport,
the mass from the mixer to the place of use
solely by air or gas pressure.

In Figure 1 there is shown a hopper-

B shaped vessel A of suitable form and dimen-
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sions. The bottom part a of this vessel is
of tapering formation for discharging the
mixed mass through a port b, “with which
communlcates a branch ¢ of an eduction
pipe or conduit C. The exit or port 0, is
closed by a gate or valve B adapted, when
opened, to be turned by.any suitable means
(not shown) in a way for the gate to be

. supstantially out of the line of flow of the
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.of ‘said vessel...
form and dlmenqlons as to contain a quan-

mixed mass.

The vessel is shown as bemcr provided in-

teriorly with a partition .d, constltutlnrr a
hopper or chamber D Wlthln the upper part
The chamber D is of such

tity of materials adapted to be accumulated
therein for the production of a charge of
materials, and this chamber D-is Within the

limits -of -the vessel A, so that the accumu-

lated materials, or the charge, may be de-
livered from the accumulating chamber D
directly into the mixing chamber A of hop-

per A.The partition ‘d is of frusto- conical -
. formation, with an opening ¢ at the bottom-

- of

chamber D, and this opening e is
adapted to- be closed by ‘a gate or valve K,
shown ag a sliding gate o,p'erablevby a hand
rod ¢’. The inclined upper part o’ of ves-

sel A constitutes the top of the chamber D,

and said top part of the vessel A and of the
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chamber D is provided Wlth a tapeunrr
mouth portion f, the latter being closed by
a gate or valve F, shown also as a sliding
valve operable by a hand rod 7.

The agitation of the materials within the
mixing chamber A’ is effected by the energy
of -air-or gas under pressure. - Such air-or
gas is supplied to vessel A by a pipe G, hav-
ing a reduced section ¢ coupled to the bot-
tom of vessel A. In this instance, the pipe
with its reduced section g constitutes an air
blast means, or said pipe may be provided,

or formed, obviously, with a blast nozzle. "

As shown, the reduced pipe, or its blast
nozzle, is. positioned for feeding air or gas
under pressure within the mass of materials
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present within the chamber A’ such inflow
of air ov gas being into the materials and -

above the mixture outlet b, The inflow of
the ao‘lt‘ltlnff fluid is controlled by a cock
or valve 7’ prov1ded at a suitable point in
the feed pipe G.

The eduction pipe C is of a desired length
and diameter for conducting the mixed mass
from the vessel to the place at which the
mixture is to be installed or used. In the
apparatus of Figure 1, the semi-plastic mass
ig transported within the conduit C, by the
combined action of suction and pressure,
the suction being exerted forwardly of the
moving mass, whereas the pressure is ap-
plied rearwardly of such mass. The pres-

sure impelling medium may be a suitable

gas or atmospheric air, supplied by a pres-
sure plpe H. coupled to the eduction pipe
O at a“point in axial alinement therewith,
and if desired a valve or cock (not shown),

may be provided in said pipe H. -The suc-
tion or pftrtml vacuum in the conduit C is
due to the action of pump I, the intake of
which is connected to the eduction pipe C,
and from' the outlet of this pump leads a
distributing pipe ¢, of any suitable nature,
by which the concrete mass may be installed

or placed or otherwise disposed of for utili-

zwtlon in accordance with the practice of the
trade.
The chamber D Wlthm which the materials
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are accumulated manually, is adapted at a

certain stage in the service of the apparatus

"to have commumca‘mon with the mixing

chamber- A’ so that the fluid pressure sup-
plied for agitating purposes. to chamber A’
1s free to pass from the mixing chamber
into an air lock chamber D, thus accumu-
lating the fluid pressure within said air
lock chamber, and thus enabling such ac-
cumulated fluid pressure to be utilized for
effecting the expulsion of the mixture from
the mixing chamber A’, and also for clear-
ing out of the chamber D (air lock cham-
ber) any materials which may tend to lodge
upon the surfaces within the chamber.

J is a by-pass for the fluid pressure, the’
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intake ‘of said by-pass being connected with
the mixing chamber A’ and the outlet con-
nected to the accumulating (air-lock) cham-
ber D. In this by-pass is a manually con-

" trolled valve 4, adapted to be closed at will.

As shown, the by-pass is arranged exteriorly
of the vessel A; but this arr‘xnfrement is op-
tional, for the veason that the by -pass may
be posmoned interiorly of said vessel as at
J” in Figure 2.

A vent K is prov1ded on the vesgel A at
the top part thereof, said vent having a
valve i of any appmved kind, vhelcby
fluid pressure within' chamber D may be
permitted to escape, if dcsn‘able in the op-
eration.

“The operation is as follows: Valve F is
and valves B, E, are closed; where-
upon the materials, such as a ¢oarse mineral
aggregate, sand and cement; in the desired
proportions, are supplied-through inlet f to
the chamber D, water being supplied as re-

%uired to -render ‘the mass semi-plastic.

7alve ¥ is‘now closed, and valve T opened,

valve: B remaining closed. The - char {%
passes from .chamber D to mixing chamber
A’ whereupon valve I8 is again closed to
cut off direct communication betwecen mix-
ing chamber A’ and accumulating chamber
D except through the by-pass.” Adr or gas
under the requiredl bressure is supplied by
opening the cock g’ for a desirable period
of “time, thus-admitting “a blast of com-
pressed air or gas to chamber A’ the eflect
of which is to diffuse the sand and cement
within the coarse mineral aggregate and to
thus effect the mix of the components of the
charge of ‘materials.

Imllowmﬂ the closing of the valve E,
valve T is opened for a short period, and
another charge of material% is accumulated
within chamber D, the by-pass-being shut
off during such char«mv period, and thelo
after valve I ie closed and the  by-pas

- opened, whereby the air or gas pressure ,aup—

plied to chamber A’ is conducted through
the by-pass to the accumulating chamber D
the effect of which is to equah?e the pres-
sure ‘of air. or’gas within -chambers A’, D.
The admixture. of materials within chamber
A’ having been made, the gate B is opened.
and the mixed mass is dlccha“"ed from
<hambﬂ1 A’ through the outlst b into the

:onduit G, such discharge utilizing the grav-
uv of the mass and bemor aided bv Lhe alr
or gas pressure supphed to chfunbel ~A7,
The mass mixed within chamber A’ is de-

_pmﬁed within the conduit, and forced or

noved to the pump I for priming the pump,
and thereafter the gate or valve B is closed,
whereupon  the mixed  mass
moved through the conduit by fluid pressure
supplied resrwardly of the mass through

pipe H and by partial vacuum or suction’

created in conduit C forwardly of the mass

or charge s
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by pump I, whereby the mixture may be
transported for a desirable distance and the
mixed mass during such period of transpor-
tation is sub]ected to further admixture by
such pressure and suction. ‘The pump I 1s
or may . be Jocated at a distance from vessel
A, and said pump is aided in its action upon
the charge by the rearward pressure of air
or gas supplied by the pipe H, the delivery
pipe ¢ leading the charge or mixed mass
from pump I to the point at which the con-
crete is utilized. While one charge is under-
going admixture within chamber A’, another
charge is being accumulated within chamber
D, and while one charge is being mixed
within' chamber A’, -a - previously mixed
chargé is undergoing transportation within
conduit C. Thus the mixed masses are sup-
plied in -successive charges to the conduit,
and subjected to the action of the pump 1
and to ‘fluid pressure of pipe H, the net
result being that the operations are continu-
ous and carried out with economy of gas
or-air in the mixing and transporting stages
of the method.. By the use of chamber D
and its valves E, F, the materials are ac-
cumulated within the hopper A during the
mixing and transporting operations of other
charges, and by using the valves E, F, in the
iequixed order the hopper remains open only

for the periods required to deposit the ma-
terials within the hopper, thus minimizing
the loss and waste of 'the air or gas, the
chamber D functioning as an air-loek in
economizing in the air or gas pressure, and
in feeding the charges into the mixing cham-
ber.

In the apparatus of Figure 2, the con-
struction is essentlally the same as in Figure
1, except that the by-pass is poqtloned n-
temorly of the.vessel, and the pump T is

omitted, the successive charges of material

being tr ansported within the conduit by
pressure supplied by the pipe H, which air
or gas pressure is applied rearwardly of such
successive charges.

The <meratus of Figure 3 is substantially
the sdme as the appar‘ltus of Figures 1 and
2, except. that the transportation of the
mixed charges is effected by the action of a
pump I” located in close relation to the ves-
sel A, the fluid pressure pipe H being dis-
I‘LnbLfl with and the pump I’ relied upon
to furnish the energy for the propulsion of
the mixed charges. In this form of appa-
ratus, the pump I” is fed with the charges
directly from the hopper, and said pump is

primed by the air or gas pressure upon the

chames within chamber A”’.

In I‘murc 4'there is shown another form

of - apparatus by which my method of oper-
ation may be carried out. As there.shown,
the vessel A provides a chamber within

-which is accumulated a charge and the air or

gas pressure required to dlslodge said charge
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“the. components of the mass ¢o

as concrete,

4

and to feed such charge to the pump I’ for
priming said pump. The admixture of the
components of the charge is effected mechan-
Jmlly by the action of a suitable mixing
mechanism, 1nd1c‘1ted at I&7. This mixer is
positioned i in an elevated relation to the hop-
per A, and said mixer is shown as having
a charging or filling dpout €2, and a dis-
charging shout e¢*. The feed spout opens
into the mixer E’; and said spout is exposed
for convenient access in order that the ma-
terdals may be dumped into the spout and
thus accumulated within said mixer to con-
stitute a charge.  The materials thus accu-
mulated -may be delivered by spout ¢* by
opening a suitable gaté (mot shown), said
spout being in ever hanmno relation to the
char ging mouth fof the 1 hopper A.

The charge is mixed within mixer E” and
supplied to. hopper A, and such charge is
foreed from hopper A into the pump bV the
pressure of air or gas supplied to vessel A
Ly means of ‘a valved pipe G, the valve ¢’
in which may be opened for the air or gas
to flow into vessel A (valve If being dosed)
so that the air or gas may be utilized to
dislodge the mixed mass from hopper A and
thus prime the pump I’, whereby said hop-
per acte as an air 1001{ 1 ¢ onqervnw the use
of the compressei air or gas.

Having thus fully deseribed the inven-
tion, what T claim 2 new ;and. desire to se-
cure by Letters Patent is:

1. In the art of mixing and transporting
materials such ag concrete the method which
consists in accumulating "within a chamber
the materials to constitute a charge to be
mixed; feeding said charge to a second
chamber; blowing compressed air upwardly
within the second chamber. and. exposing
nstituting
the -charge to the upward flowinyg air for
effecting the admixture of the materials
within the second chamber; accumulating
the inflowing air above the mass compoesing

said Chaxoe concurrently with the adinix-

ture of such ch‘ug ¢; dislodging the mixed
charge from the second chamber by gravity

the ch‘u“(re by the air accumulated above the
charn ; feeding the dislodged mixed mass

jhtutmo the charge into a conduit, and
tmmpoumw the mixed charge within. said
conduit,

2. In the mL of mixing materials such
the mothod which consists in
accunmhtlno within a chamber the mate-

ials to censtitute a charge to be ixed;

fbodmo the charge fl(,m ‘said chamber to’

a second ehum“eﬁ; again feeding to the first
chamber the mainrlals to constitute therein
a second - charge; blowing compressed. air
upwardly within the second chamber and
exposing to the upwardly fiowing air the

component materials of the Charoe first ad-.

charge and by pressure exer ted upon-
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mitted thereto thereby effecting the admix-
ture-of the. chzu'ge within the second cham-
ber; accumulating the inflowing air under
pleo ure within the second chamber and
within the first chamber; dislodging from
the second chamber the mixed charge by
the pressure upon such charge of the air
accumulated ‘within the second chamber;
and dislodging from the first chamber by
the pressure of the air accumulated therein
the mass -constituting the second .charge,
fmd feeding the Iatter to the first chamber.

3. In a mixer, a vessel provided at the
bottom with a mixture outlet, means for
feeding air or gas within said vessel, a
pump connected to said vessel; and a valved
chamber -constituting an air lock within
which is ‘wdapted fo be accumulated the
materials to form a charge, and means for
controlling the flow of the charge from the
air Tock chamber to said vessel.

4. In a mixer, a vessel having an outlet,
a punp the intake of which is connected to
said vessel, means for blowing air or gas
into said vessel, an air lock chamber within
which is dapted to be accumulated the
materials to com“ifute a charge, and means
for feedmL the charge of accumulated mate-
rials from the air ‘lock chamber to the
vessel.

5. In a mixer, a vessel having a mixture
outlet; a pump connected to said vessel,
meam for Foedmo air or gas to the Vessel
an air hamber within which i is adapted
to be accumulated the materials to.-consti-
tute a charge, means for establishing the
flow of air or gas from the vessel to the air
lock chamber, “and means for discharging
from the air lock chamber to the vessel the
charge of materials accumulated within
the air lock chamber.

6. In a mixer, a vessel having a mixture
outlet, a pump, means for feechncr air or
gas to said vessel, an air lock chamber with-
in which is adapted to be accumulated the
materials to cOns‘uitufe a-charge, a valved
by-pasgs from the vessel to the air lock
chamber, and a valve for digccharging the
aceumulated chzuoa from the air lock cham--
ber to the vessel.

A conerete mixer embodymg a ‘vessel
plOVlded at its upper part with a charging
opening and at its bottom part with a mix-
ture outiet, means within said vessel divid-
ing the int erior of said vessel into a lower
mixing chamber and  an upper
Chambe valves at the top and bottom of

lock

the hoppel chamber, a conduit, and a valve.

for contrelling the discharge through the
mixture outlet to said conduit. =

8. A mixer embodying:a vessel provided
with an ‘intetior member. positioned for
dividing the same into a mixing chamber
and an air lock chamber within which lat-
ter chamber may be accumulated the mate-

hopper
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rials to constitute a charge to be mixed,
means for controlling the ﬂow of the charoe

from the air lock clmmber to the 1111‘(11]0"

chamber, and means for blowing air or
gas within the -mixing chamber

9. A mixer embodying a vessel provided
with "an interior member positioned for
dividing the same into a mixing chamber
and an air-lock chaniber within which latter
chamber may be accumulated the materials
to constitute a charge to be mixed, means
for controlling the flow of the chfn'ﬂe from
the air lock chamber to the mixing cham-
ber, means for blowing air or gas within
the mixing chamber, and means for the
flow of air ov gas from the mixing chamber
into the air lock chamber.

10. A mixer embodying a vessel provided
with an interior member positioned for
dividing the same into a mixing chamber
and an air lock chamber within which lat-
ter chamber may be accumulated the mate-
rials to constitute a charge to be mixed,
a valve for cutting off the air lock chamber
from the -outside. atmosphere,. a separate
valve for controlling the flow of the charge
from the air lock chamber to the mixing
chamber, means for blowing air or gas with-
in the mixing chambel, and a dlschar(re
valve at the lower part of the mixing cham-
ber.

11. A concrete mixer embodying a vessel
provided with a chamber and with a mix-
ture outlet, means for blowing air or gas
into said chamber, a valved inlet at the top
of said vessel, a chamber separate from the
mixing chamber within which may be ac-
cumulated the materials of a charge adapted
to be supplied to the mixing chamber,
conduit for -the transport of the charges
mixed ~successively within said mixing
chamber, a pump connected to said con-
duit, and a‘'valve between the mixing cham-
ber and the conduit for controlling the dis-
charge of said charges through the mixture
outlet. ,

12. In the art of mixing and transporting
materials such as concrete, the method
which consists in accumulating within a
chamber the materials constit utm(r a-charge
to be mixed; feeding the charge “from said
chamber to » second chamber; accumulat-
ing in the first named chamber the mate-
rials to constitute a second charge to be
mixed; blowing compressed air upwardly
within the second chamber and exposing the
components of the charge first admitted to
said second chamber to the action of the
upward flowing air, thereby effecting the ad-
mixture within the second chamber of the
charge present. therein; accumulating in
the first chamber and in the second cham-
ber the compressed air blown upwardly
within the second chamber; dislodging from
the second chamber the mixed charge by

5

the pressure upon such charge of the air ac-
cumulated in said second chamber; dislodg-
ing from the first chambper the chal Qe subse-
quently deposited therein by the pressure of
the air accumulated in the second chamber

and scavenging the walls of the first chdm~

ber from adhesions of material by the out-

flow of aiv-from the first chamber into the
second: chamber.

18. In an apparatus for mixing and
transporting concrete materials; a mixing
chamber hawno a valved outlet; a charge~
accumulating chamber having a valved in-
let and a valved outlet, ada-pted to feed a
charge of materials to said mixing chamber;
means for blowing compressed air upwardly
within said mixing ehamber; means where-
by the upwardly ﬂowmor air is accumulated
within the charge- accumulatln(r chamber; a
conduit into which a charge from the mix-
ing chamber is adapted. to “flow under pres-
sure of air accumulated within said mixing
chamber, and means co-operable with said
conduit for effecting the transportation
therein of successive chaloes supplied from
said mixing chamber.

14. In an apparatus for mixing and
transporting concrete materials, a mixing
chamber, a valved outlet from the lower part
of said mixing chamber, a conduit connected
for communication with said valved out-
let, means for feeding a charge of materials
to said mixing chamber means connected
with the lower part of the mixing chamber
for blowing compressed air u pwardly with-
in said mixing chamber, -and accumulating

air under pressure therein, and a pump
mechanism having its intake connected with
the conduit, Whereby the pump mechanism
is primed with the mixed charge of mate-
rials adapted to be dislodged irom said mix:
ing chamber by the pressure of air accumu-
lated therein.

15. - In an apparatus for handling mixed
materials, a chamber, a conduit leading
from said chamber, means for blowing air
into chamber, and an air lock chamber Tav-
ing a Valved inlet and a valved outlet,
Whereby air is confined within said air lock
chamber upon opening the valved outlet for
discharging a charge “of materials from the
air lock chamber into the first named cham-
ber.

16, In an apparatus for handling mixed
materials, a chamber, a4 conduit leading
from said chamber, means for blowing air
into said conduit, and an air lock chamber
having a valved inlet and a valved outlet,
said air lock chamber functioning as means
for precluding the escape of air from the
first chamber when the valved outlet is
opened for discharging a charge of mate-
rials from the air lock chamber to the first
named chamber.

17. In an.apparatus for handling mixed
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materials, a chamber, a conduit leading inlet valve to the air lock chamber for pre-
therefrom, means for feeding air to the mate- cluding the outflow of air from the first
rial containing space, an air lock chamber chamber to the atmosphere when the outlet 10
within which materials may be accumulated valve is opened.

to form a charge, an outlet valve for con-  In testimony Whereot I have hereto signed
trolling the flow of the char ge from the alr my name this 17Tth day of September, 1925.
lock chamber to the first chambm, and an - KARIL R. b(JIIUSTER



