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- -15 Claims.

This invention relates to means and a system
for delivering material from a source of supply
and transporting the same to a place remote
from the source of supply for use or storage,

and while the invention is adapted particularly

for the handling of pulverized material, such as
coal, cement, and the like, it is also adapted
for the handling of liquid or semi-liquid mate-

"rials, such as slimes or slurries, as well as granu-

lar materials, such as rye, wheat, oats, corn, flax-
seed, and the like.

The invention relates particularly to a system
and apparatus utilizing a container having a
hopper or funnel shaped bottom to receive the
material to be transported having a material in-
let in the top and an outlet in the apex of the
hopper bottom having a conduit connected there-
to through which to convey the material for use
or storage at a remote point, fluid pressure being
entered into the container to effect an emulsify-
ing or aerating of the material and to exert an
extrud'ng force on the material in the coniainer.
Heretofore, in order to effect the conveying of

~ the material through the conveying conduit, ad-
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ditional fluid pressure to constitute the vehicle

for transporting the material through the con-.

veying conduit is entered into the conveying con-
duit, and it is an object of the invention to pro-
vide the container with valve controlled con-
nections with a source of fluid pressure arranged

to enter fluid pressure into the container to

effect an emulsifying or aerating of the material
in the bottom portion of the container and to
the top of the container to exert an extruding
force on the material, and the fluid pressure en-
tered intc the container to constitute the sole

~ vehicle for discharging the material from the

40

container and transporting it through the con-
veying conduit.

In apparatus of an automatic system of this
character, either a single manually or mechani-
cally operated closure means has heretofore
been provided to control the filling of material
into the container and to close the material inlet
during the discharge of the material from the

-container, or a single closure means actuated to

inlet closing position by fluld pressure entering
the container has been utilized. However, in
practice in the use of such closure means due to
the material adhering to the tlosure means as
matetial is filled into the container, it has been
Impossible to effect an intimate closing and pres-
sure sealing of the material inlet with the result
that there is a considerable loss of pressure, and
it is a further object of the invention to oyer-

(CL 302—53)

come this disadvantage by providing means to
control and shut off the flow of material from
the material inlet to the container and provide
additional closure means actuated to inlet clos-
ing position by the material extruding fiuid pres-
sure entering the container and the pressure of
the fluid in the container during the discharge
of the material exerting a closing force upon said
closure means to pressure seal the material inlet.

Another object of the invention is to provide
improved means for closing and pressure sealing
the material inlet normally assuming an inlet
opening position by gravity and adapted to be
actuated to and retained in inlet closing and
sealing position by the pressure of fluid in the
container, and the providing of sald closure
means with a globular face and a member of
flexible madterial disposed about and.extending
inward from the wall about the material inlet

for sald globular face to seat against, and said ¢

flexible means arranged to prevent material pass-
ing through the material inlet coming in contact
with the under face thereoi engaged by the
globular face of the closure means and adapted
to co-operaie with said globular face to wipe ma-
terial therefrom and assure an intimate contact
and fluid tight seal between the globular face
and member of flexible material.

A further object of the Invention is fo provide
in apparatus end & system for transporting ma-
terial of this character means which is suto-
matically set in operation when g predetermined
quantity of material is filled into the container
to render fuid operated means active to actuate
the ciosure means for controlling the filling of
material into the container to shut off the flow
of material and to connect the container with
& source of fluid under pressure to effect g dis-
charge of the material from the container and
after the material has been discharged from the
container said fluid pressure operated means
rendered active to shut off the fluid pressure from
the container and actuate the means to control
the filling of material into the container to per-
mit of the filling of material to the container, and
the provision of outlet means to exhaust the fluid
pressure from the container displaced by the ma-
terial filled therein and close said outlet means
during the operation of the connection of the
fluid pressure with the container.

Another object of the invention is to provide
the container from which the material is de-
livered with resilient supporting means and the
provision of fluid pressure operated means to ac-
tuate the means to control the filling of mate-
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rial and admission fluid pressure into the con-.
tainer, said resilient supporting means being
calibrated to urge the container upward to a pre-
determined position with no load in the container
and in the movement of the container to such
position actuate means to connect the fluid pres-
sure operated means with a source of fluid pres-
sure to effect the shuiting off .of the source of
fluid pressure from the container and actuate the
means to permit the fllling of material into the
container, and when descending movement to a
predetermined point is imparted to the container
by the filling of a predetermined quantity of ma-
terial into the container actuate said means to-
connect the fluld pressure operated means with
the source of fluld pressure and actuate the
means to connect the source of fluid pressure
with the container and shut off the flow of ma-~
terial into the container. _

In the drawings accompanying and forming a
part of this application, Figure 1 is an eleva--
tional view of the apparatus showing an embodi-
ment of means for carrying out the invention.

Pigure 2 is a diagrammatic view to illustrate
the method of operation. o

Figure 3 is a view of a portion of the container
of the apparatus, partly in section, to-show the
arrangement of mounting the closure means .to-
pressure seal the material inlet to the container
and the connection of the extruding fluid pres-
sure with the container to actuate said closure
means to and retain it in inlet closing and seal-
ing position; and

Figure 4 is a sectional view showing a modifica-
tion of the closure means shown in Figure 3.

In carrying out the invention, there is provided
& container | having a hopper or funnel shaped

bottom with an outlet through the apex thereof -

and having a material inlet opening in the top
adapted for the connection of flexible means 3
to connect the inlet opening with a source of
supply, such as a storage bin 2, by connecting the
flexible means to a sleeve 16 fixed to the outlét
of the bin by bolts, as at 15, the flow of the ma-
terial to the inlet opening being controlled by a
valve or gate IT mounted upon a shaft I8 and
whereby the gate is pivotally supported within
the sleeve 16, the shaft having a lever or crank
arm (39 fixed to an end thereof exterior of the
sleeve to actuate the valve to permit filling of
material into the container from the bin and to
shut off the flow of material from the bin.

The material is discharged from the container
and conveyed to a remote point for use or. stor-
age by a fluid, such as air or other fluid under
pressure, for which purpose the container has
valve controlled connections with a source of
such fluid (not shown) by a pipe 28 leading into
the top of the container connected with a supply .
pipe 26 leading from the source of fluid pressure
having a shut off valve 27 interposed therein,

.and the pipe 28 also having a control valve 29

interposed therein, the fluid under pressure en-
tering the container through the pipe 28 exerting
an extruding force upon the material therein. A
branch pipe 29a leading from the pipe 28 has
valve confrolled outlets 35, 36 opening through
the hopper bottom into the container at a point
within the container outlet, and a further valve
controlled outlet 37 also opening through the
hopper bottom adjacent the container outlet and
arranged to direct the flow of fluid therefrom
toward the container outlet, the fluid entering
the container through the outlets 35, 36 effecting
an emulsifying or aerating of the material at

3,088,367 : RPN
the bottom portion of the container and the out-

let 31 serving to eject or effect a discharge of the
aerated or fluffed material from ‘the container
outlet into a transporting conduit 68 connected
by a flexiblé section €7 and a casing 68 with the
contalner outlet,

To pressure seal the material inlet to the con-
talner as the fluid pressure is entered into the
container and during the discharge of the ma-
terial from the container, closure means is pro-

‘vided for said inlet opening, in the present in-

stance arranged within the container to open into

and close outward from the container and nor--

mally assuming an inlet opening position by
gravity. This closure means {s in the nature of
a flilid pressure actuated piston mechanism and
comprises a tubular member or sleeve 16 arranged
at one end with a head having an arcuate face
and shown as of globular form, as at 71, the
sleeve 16 extending from the rear of said head.
The piston is supported and guided to have axial
movement toward and away from the inlet open-
ing by a casing T{, said casing being arranged
within and opening to the piston sleeve and sup-
ported co-axially of the container inlet by chan-
nel members 12, 13 extending transversely of and
attached to the container, as shown in Figure 3.

The inlet opening is provided with means for
‘the globular face of the closure to seat against
and co-operate therewith to pressure seal the
inlet, and comprising an annular member 19 of

‘flexible material secured by a clamping ring 80

to the under surface of an annular member 81 to
which the flexible connection means 3 for the bin
2 is connected. 'The seating member 18 is of a
diameter less than the diameter of the opening
through the annular member 81 so that the ceat
member extends inward from the wall of the
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inlet opening. As the globular face of the closure -

member is moved to inlet closing position, an
annular recessed and machined portion 18 at
the margin of the globular face will engage with
the under surface of the portion of the seating
member extending inward from the opening wall

with which face the material as it is filled into the-

container through the inlet opening will not
come in contact, and as the globular face engages
therewith any material . which may have ad-
hered to the globular face will be wiped there-
from and there will be an intimate contact be-
tween.the globular face and its seating member
and thus assuring & pressure tight sedl. '

The admission of fluild pressure to the top of

the container is through the casing 71 for which
purpose the pipe 28 is connected with a perfora-
tion centrally in a partition extending trans-
versely of the casing intermediate the ends there-
of, the fluid pressure entering into a chamber 82
formed by the piston sleeve 76 and the casing T,
and from such chamber into- the container |

through ports 74, 15 in the casing wall, which,

ports 'in the normal inlet opening position of
the closure means are covered by the piston sleeve
76, as shown in dotted lines 83 in Figure 3, and
as the fluid pressure enters into the chamber
formed by the piston sleeve 16 and casing, it will
Initially move the closure to inlet closing posi-
tion, as shown in full lines in said Figure 3, there-
by uncovering the casing ports and permit of
the passage of the fluid into the top of the con-

tainer, the fluid pressure at all times exerting

a closing and sealing force upon the closure
member. : _
The container is supported by a frame {2 upon

a suitable foundation 3, and to adapt the appa-
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- ratus as- an automatic system to fill and dis-
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. source of fluid pressure and in successive sequence’
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charge successive predetermined quantities of
material from the container, the container has
a resilient support upon the frame 12 to permit
of upward and downward movement of the con-
tainer, said means comprising springs {1 equi-
distantly disposed about the container and seated
upon the frame, the container being supported

upon the springs by brackets 4, § and 6 integral .
with or secured to and extending laterally from

the container, the springs being retained in po-
sition relative to 'sald brackets by washers (4
and stops {4a: To provide antifriction guiding

mesans for the. container in its movement, there’

is, mounted upon each of the container support-

ing brackets a carrier T on which there is ro-

tatably mounted in vertical spaced relation roll-
ers 8, 9 which engage and travel relative to ver-
tical guides 10 fixed upon the supporting struc-
ture, said guiding means co-operating. with the

" supporting springs to maintain the container in

vertical position. ,
The springs 1 are calibrated to move the con-
tainer with no load therein upward to a predeter-
mined position and by such movement render
means active to shut off the container from the

therewith actuate the gate 17T to fill material into
the container, and at a point ‘n the downward
movement of the container effected by filling a

predetermined quantity of material into the con- -

tainer render said means active to. actuate the
gate 1T to shut off the flow of material to the
centainer and in successive sequence. therewith
connect the container with the source of fluid
pressure to discharge the material from the con-

tainer. For this purpose, fluid pressure operated"

means is provided, comprising a cylinder 20
mounted on the sleeve 16 and a piston 21 re-
ciprocatory therein. A rod 22 connected to the
piston and extended frcm the cylinder has a pin
and slot connection 23 with the gate actuating
lever 19, and has a trigger 24 fixed thereon con-

"sisting of a block and a finger extending laterally

therefrom adapted to engage a bifurcation in the
end of an arm 25a fixed to a valve 25 interposed in
the connection of the pipe 28 with the supply pipe
26 to actuate said valve to connect and shut off
the pipe 28 from pipe 26. 'The opposite ends of the
cylinder 28 are connected with a source of fluid
pressure by pipe 41 leading to one end of the
cylinder from adjacent one end of a pilot cylin-
der 40 and a pipe 43 leading to the opposite end
of the cylinder from adjacent the end of the pilot
cylinder oppcsite to that to which the pipe 81 is
connected, said pipes 41, 43 having control valves
42, 44 interposed therein. The pilot cylinder in-
termediate the ends is connected by pipe 39 with
the fluid pressure supply pipe 26. 'To control
the connection of the opposite ends of the cylinder
29 with the scurce of fluid pressure through the
pilot cylinder 48, reciprocatory piston mechanism
js arranged in the pilot cylinder, comprising three
piston heads 45a, 450 and 45¢ fixed in equidis-
tantly spaced relation on a rod 45, one end of
which rod is extended from the end of the p’lot
cylinder, and the pistons are adapted to be actu-
ated to cennect either end of cylinder 20 through
the pilot cylinder 40 with the source of fluid pres-
sure, or open the same to the atmosphere through
exhaust ports &0a, 40b in the pilot cylinder. In
the position of the piston 21, shown diagram-

matically in Figure 2, with the valve |7 in ma- .
terial inlet opening position and the fluid pres-

sure shut off from the container by valve 25, the

. : 3
one end of cylinder 20 is connected through pipe
41 with the source of fluld pressure through the

space between piston heads 45z, 45b, while the -

opposite end of cylinder 2 is open to the atmos-
‘phere through pipe 43 and the exhaust ports 46b
in pilot cylinder 40 opening to the space between
piston heads 45b, 45c. 'To connect cylinder 20
w'th pipe 43 and the actuating medium to actu-
ating medium to actuate the piston 21 to move
the gate {7 to closing position and the valve 25

. to open position, the pilot pistons are adjusted to

connect pipe 389 and pipe 43 with the space be-
tween piston heads 45b, 45c¢ and sLutting off
P pe 39 from the space between piston heads 45a,
45b and opening said space to.the ports 40a.
"The pilot piston mechanism is actuated to the
position shown in Figure 2 when the container is
empty and moved to a predetermined upward po-
sition by springs (1 causing an abutment 48, ad-

justably mounted in a bracket 49 fixed on the

container, to engage‘one arm of a pivoted lever
46, the other lever arm being connected with the
piston rod 45. When a predetermined quant ty
of material Is filled into the container and down-
ward movement is imparted thereto against the
tension of springs 1, an abutment 41 adjustably
carried by the bracket 49 in opposed relation to

-
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the abutment 48 is caused to engage the lever 46 -

and adjust the pilot cylinder piston mechanism
to open the pipe 39 and pipe 43 to the space be-
tween the pistons 45b, 45¢ and opening the space

30

between pistons 45a, 45b to the pipe 4! and ex- .

haust ports 40a, thus connecting the cylinder 20
with its actuating medium to move the piston to
tho end opposite to that shown in Pigire 2 and
actuating gate {7 to closed position and the valve
25 to open position and connecting the container
with the source of fluid pressure. :

The container outlet is provided with a con-
trol valve 58 and means are also provided to
actuate said valve to outlet closing position when
the gate 17 is in open position and pressure fluid
control valve 25 is in closed position to shut off
fluid pressure from the centainer, as shown in
Figure 2, and to -open position when gate 17 is
actuated .to closed position and pressure control
valve 25 s actuated to open position. This means
is herein shown as comprising fluid pressure op-
erated means, for which purpose there is provided

“a second cylinder 54 with a piston 69 reciprocatory :
therein and a rod 59 connected thereto extended

from the cylinder and having a p'n and slot con-
nection 58 with the valve actuat'ng lever
51. One end of the cylinder is connected by 2
ppe 52 through a flexible pipe section 5t with
pipe 80 and thereby. through p'pe 43 with the
pilot cylinder 40. The opposite end of cylinder
54 is connected by a pipe 62 through a flexible
pipe section 61 with pipe 41 and thereby with
the pilot cylinder. 'The pipe sections 52, 62 may
have control valves 53, 63 interposed therein.

To exhaust the fluid pressure retained in the
container when the pressure flunid control valve
25 is closed and during the filling of material into
the container, a valve controlled exhaust outlet
leads from the top of the container having a

.pipe 69 connected thereto and may have a pres-

sure gauge T0 interposed in.the connection. In
an automatic system the pipe 69 is connected with
the conveying conduit 68, and for this purpose
said pipe is connected with the casing 65 at the
outer side of the outlet valve 55, said casing be-
ing in the nature of a valve casing. The valve
55 is adapted to control the connection of pipe
69 with casing 65 by arranging a valve seat in
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the valve casing at the connectlon of pipe 69

therewith against which valve B8 seats when .

moved to container otitlet opening position, and
thus shutting off the connection of pipe 68 with
pipe 88 during the discharge of material from
the container. The successive quantity of ma-
terial delivered from the contalner may be va-
ried by adjusting the abutments 47, 48 and thus
regulating the time the material inlet control
gate and fluld pressure inlet control valve, as
well as the materlal outlet control valve, are

- actuated.

In Figure 4 there is shown a modified arrange-
ment of the closure means to pressure seal the
material inlet opening, the structure being the
same as that shown in Figure 3 except that
a plunger 84 having a tapered end 85 is secured
axially of the sleeve 16 by extending the re-
duced ‘threaded end through the globular wall
and secured by nut 86, the plunger is of less
diameter than and engages in the fluid pres-
sure inlet pipe which is extended into and con-
nected to the casing 72, whereby the fluid pres-
sure will act initially on said plunger as a pis-
ton to move the closure means to material inlet
closing position, and as the plunger is of less
diameter than the fluid pressure in the pipe a
portion of the fluid will pass between the plunger
and pipe so that the full force of the pressure
thereof will not act as a moving force on the
closure and thus reducing the yelocity at which
the closure is moved to the inlet opening. The
plunger is of a length so that it will be clear of
the fluld pressure inlet pipe when the closure
means is in inlet closing and sealing position

.and thus the full force of the pressure will serve

- to hold the closure to the seat 19.

45

50

55

The apparatus is in the nature of a weighing
mechanism, since loads of a predetermined quan-
tity and weight are filled.into and discharged
from the container in successive sequence, and a

':egister may be provided actuated from the move-

ment of the container by the filling of each load
into the container to register the number of
loads fllled into and discharged from the con-
tainer, and as the successive loads are of prede-
termined weight, the total weight transported in
a given period of time may be determined by
multiplying the number of the loads by the
weight thereof. .

We claim:

1. In material tra.nsporting means, a container
for the material having a material inlet and out-
let, an outlet for the exhaust of fluid pressure
from the container and a connection with a

-source of fluid pressure to discharge material

from the container, valves to control -the ma-

" terial inlet, the fluid pressure connection and
~ the exhaust outlet, resilient supporting means for

60
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the container normally urging the container up-
ward to predetermined position in the no-load
condition of the container and adapted to have
predetermined descending movement against said

resilient supporting means by the filling of a .
quantity of material of predetermined weight

into the container, and fluid pressure operated
means having operative connections with said
valves and controlled by the movement of the
container to normal no-load position to actuate
the valves to open the material inlet and ex-
haust outlet and close the connection of the

-container with the source of fluid pressure and

fill material into the container, and by the move-
ment of the container to loaded position actuate
the valves to close the material inlet and exhaust

o,oso,aov

outlet and open the connection of the container
with the source of and eénter fluid pressure into
the container to discharge the material from the
container.

2. In material transporting means, a container
having a material inlet and outlet and a pres-
sure inlet, valve mechanisms to control sald ma-

terial inlet and pressure inlet, fluid pressure op-

erated means having an operative connection
with and adapted to actuate said valve mecha-
nisms, resilient supporting means for the con-
tainer adapted to urge the container to and sup-
port it in predetermined position in the no-load

condition of the container and adapted to have

descending movement against the action of its
resilient supporting means proportional with the
quantity. of. material fllled therein, and means

10

15

to render the fluld pressure operated means -

operative to actuate the valve mechanisms to -

open the material inlet and close the fluid pres-
sure inlet to the container by the positioning of
the container by its resilient means in the no-
load condition of the container, and render said
fluid pressure operated means- operative to -ac-
tuate the valve mechanisms to close the mate-
rial inlet to the container and open the fuid
pressure inlet to the container to loosen and ex-
trude material thereby from the container at
a predetermined point in the descending move-
ment of the container effected by the filling of
8 predetermined quantity of material into the
container.

3. In material transporting means as claimed
in claim 2, anti-friction guiding means for the

container co-operating with the resilient con- :

tainer supporting means to guide the container

in 1ts movement.

4. In a material transport system, a container
for the material to be transported having a ma-
terial inlet and outlet and valve controlled con-
nections with a source of fluid pressure to loosen
the material In and extrude material from the
container through the outlet, an annular mem-
ber of yielding material disposed about the ma-
terial inlet within the container to constitute a
valve seat, and a valve for the material inlet
normally assuming an inlet opening position and

adapted to be moved to and seated against the’

valve seat and pressure seal the material inlet by
the force of the material extruding fluid pressure,
said valve having a face to seat against the valve
seat and a sleeve extended rearwardly of the
valve face, a casing opening to and upon which
the valve sleeve is slidably- mounted and the
connection with the source for the material ex-
truding fluid pressure leading to said casing, said
casing having ports opening to the container
adapted to be closed by the valve sleeve with the
valve in inlet opening position and to open said
ports to the container when the valve is seated
against the valve seat to admit the material ex-
truding fluid pressure through the ports to the
container.

5. A material transporting system as claimed
in claim 4, wherein the extruding fluld pres-
sure is entered into the container through a pipe
extended into the container and connected with
the casing upon which the valve sleeve is slid-
ably mounted, and a plunger carried by the valve
axially within the sleeve thereof to have move-
ment into and out of the fluid inlet pipe con-
nected with the casing and of a diameter less
than the diameter of said pipe to control the con-
nection of and open said pipe to the casing. .

6. In a material transport system, a resilient-
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1y supported container norma.lly urged to prede-
termined position in the no-load condition of the
container and adapted to have descending move-
ment proportional with the quantity of material
filled therein, said container having a material
inlet and outlet and valve controlled connections
with a source of fluid pressure to loosen the mate~
rial in and extrude the material from the con-
tainer, a valve for the material inlet normally as-
suming an inlet opening position and moved to in-
let closing position by the entrance of the material
extruding fluid pressure into the container, and
fluid pressure operated means- to actuate the

‘fluid pressure inlet control valve to opening and

closing positions comprising a cylinder having
connections at:opposite ends with a source of
fluid pressure, a piston reciprocatory therein
having an operative connection with said valve,
and valve mechanism interposed in the connec-
tions of the cylinder with the source of fluid
pressure operative by the movement of the con-
tainer to normal no-load position thereof to con-
nect the cylinder at one side of the piston with
the source of fluid pressure to move the piston
to actuate the pressure inlet control valve to

closing position, and to connect the cylinder at

the opposite side of the piston with the source
of fluid pressure to move the piston to actuate
the fluid pressure inlet control valve to open
position at a predetermine point in the descend-
ing movement of the container effected by filling
material therein to admit the material aerat-
ing and extruding fluid pressure to the container.

7. In a material transport system as claimed
in claim 6, a valve to control the filling of ma-
terial into the container having an operative con-
nection with and actuated by the piston of the
fluid pressure operated valve actuating means to
shut off the flow of material to the container
when the fluid pressure inlet control valve is
actuated to open position to connect said fluid
pressure with the container and actuate said
valve to open position to fill material into the
container when the fluid pressure inlet control
valve is actuated to closed position.

8. In a material transport system as claimed in
claim 6, a valve for the outlet of the container,
and fluid pressure operated means to actuate said
valve to outlet closing position when the fluid
pressure inlet control valve is actuated to closed
position, and to acuate said outlet valve to out-
let opening position when the fluid pressure in-
let control valve is actuated to open position.

9. In a material transport system as claimed
in cleim 6, a valve for the outlet of the contain-
er, and fluid pressure operated means for ac-
tuating said valve comprising a second cylin-~
der connected at the opposite ends with the
source of fluid operating pressure for the first
cylinder, a piston in said second cylinder. hav-
ing an operative connection with the outlet valve,
and the valve mechanism for confrolling the
connection of the first cylinder with its source
of fluid pressure operative to connect said source
of fluid pressure with the second cylinder at
one side of the piston to actuate the valve to
close position when the fluid pressure inlet con-
trol valve is actuated to closed position and con-
nect the fluid pressure with said second cylinder
at the opposite side of the piston to actuate the
outlet valve to open position when the fluid pres-
sure inlet control valve is actuated to open po-
sition.

10. In a mate-ial transport system as claxmed
in claim 6, a valve for the outlet of the contain-

5

er, and fluid pressure opera.ted means for actuat-
ing said valve comprising a second cylinder con-
nected at the opposite ends with. the source of
fluid operating pressure for the first cylinder, a

piston in saild second cylinder having an opera-
tive ‘connection with the outlet valve, and the

valve mechanism for controlling the connection

of the first cylinder with its source of fluid pres-
sure operative to connect said source of fluid
pressure with the second cylinder. at one side of
the piston to actuate the outlet valve to closed
position when the fluid pressure inlet control
valve is actuated to closed position and connect
said fluid pressure with said cylinder at the op-~
posite side of the piston to actuate the outlet
valve to open position when the fluid pressure
control valve is actuated to open position, an
ouflet from the container to exhaust the fluld
pressure therefrom displaced by the material
filled into the container, and said valve for the
material outlet being operative to shut off said

valve is moved to outlet opening position and
open said exhaust outlet when the valve is moved
to outlet closing position.

11. In material transporting means, a con-
tainer for the material having a material inlet
and outlet and a connection with a source of fluid
pressure to exert an extruding force on the mate-
rial in the container, loosen the material in the
lower portion of the container and discharge the
material through the container outlet, and said
fluid pressure entered into the container serving

" as the conveying vehicle for the material dis-

charged from the container, valve mechanisms to
control said meaterial inlet and fluid pressure con-
nections, resilient supporting means for the con-
tainer normally urging the container to prede-
termined position and adapted to have prede-
termined descending movement against said re-
silient supporting means by the filling of a quan-
tity of material of predetermined weight into the
container, fluid pressure operated means having
an operative connection with the valve mecha-
nisms for material inlet and fluid pressure con-
nections controlled by the movement of the con-
tainer to normal on load and loaded positions
to alternately control the filling of material into
the container and the aerating and extrudmg of
the material therefrom.

12. In material transporting means as claimed
in claim 11, adjustable means controlled by the
movement of the container to regulate the opera-
tion of the fluid pressure operated valve actuating
means and thereby regulate the quantity of mate-
rial successively filled into and extruded from the
container.

13. In madterial transporting means, a contam- ’

er having a material inlet in the top and a2 mate-
rial outlel, a valve seat of flexible material dis-
posed about the inlet within the container, a cas-
ing in the container axially of the inlet having
borts opening to the container, a valve for the
inlet carried by said casing to have movement
toward and away from the inlet and control the
opening of the casing ports to the container,
said valve normally assuming a position away
from the inlet to shut off the ports from the con-
tainer and having an arcuate face to seat against
the valve seat and effect a wiping of material
from and an intimate contact between the arcuate
face of the valve and seat to pressure seal the
container from the inlet, and a pipe adapted. for
connection with a source of fluid pressure and
connected with the casing to deliver fluid pres-
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sure into the container, the fluid pressure being

operative to actuate the valve to open the casing -

ports to the container and move the valve to the
inlet and retain it in inlet closing position,

14. In material transporting means, a contain-
er having an inlet and an outlet for the material
and valve controlled inlet means for fluid under
pressure, means for controlling the inlet to ill
material into the container and pressure seal
the inlet, a valve casing connected to the outlet
adapted for connection of a conveying conduit

sthereto, a conduit connecting the top of a con-
tainer with the valve casing for exhausting fluld
pressure from the container, and a valve in said
valve casing operative to control the container
outlet and the connection of said conduit with the
valve casing. .
15. In means for delivering and tran.sporting

"material by a fluid under pressure, a container

for the material having a material inlet in the
top and an outlet, a pipe extended into the con-

- tainer adapted to be connected with a source of

and enter fluid under pressure on the top of the
material in'the container, an annular member of
yielding material disposed about the material in-
let within the container to constitute a valve

seat, a valve having a fm to seat against the :

2,083,387
valve seat and a sleeve extended below the valve

face, a casing opening to and upon which the
valve sleeve is mounted and forming therewith a
chamber, and said valve adapted to have move-
ment ‘on the casing toward and away from the
valve seat and normally assuming a position away

- from the inlet, a pipe extended into the container

adapted for connection with a source of and to
enter fluld under pressure into the container and

- connected with the chamber formed by the casing

and valve sleeve and the pressure entering said

chamber actuating the valve to and hold the same.

against the valve seat to close and pressure seal
the container inlet, and said casing having ports
opening to the container adapted to be closed by
the valve sleeve with the valve in inlet opening

" position and open said ports to the container

when the valve is ‘seated against the valve seat
to admit the fluid under pressure through the
ports to the container, and means carried by the
valve to control the connection of the fluid pres-
sure pipe with said chamber to effect a slow move-
ment of the valve to the valve seat by the initial
flow of the fluid pressure from the pipe.

'JOSEPH E. KENNEDY. :
~ HERBERT W. JOHNSON.
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