2,115,023

J. E. KENNEDY ET AL
MEANS FOR TRANSPORTING MATERIAL

April 26, 1938.

2 Sheets-Sheet 1

Filed March 18, 1935

S, I8 $8\ J6 o5, 8%, 9% 1A R
777207777 7 1 R ouSH
..... y sl CERTRNNNN AXANNY
E W TR\ _ _ A mM,H u
== mmﬂ.&m
EE 1% |y N
- y EEY
- N &

m

ARt

74

/4

66
.\\.@\\& .



April 26, 1938. J. E. KENNEDY ET AL .- 2,115,023

MEANS FOR TRANSPORTING MATERIAL

Filed March 18, 1935 2 Sheets-Sheet 2

[ £ - \\ -
. 86 88 37
S Yy 7

. INVENTORS
J £ . Kennedy,

A. f[esse
BY -

1/76({ . ATTORNEY




Patented Apr. 26, 1938

UNITED STATES

2,115,023

PATENT OFFICE

v 2,115,023
MEANS FOR TRANSPORTING MATERIAL
Joseph E. Kennedy, New York, and Adolf Hesse,

Hollis, N. Y.,

assignors,

by mesne assignments,

to Reeonstruction Finance Corporation, Phila-
delphia, Pa., a corporation of the United States

Application March 18,

4 Claims.

This invention relates to apparatus for hand-
ling pulverulent material, such as pulverized
coal, cement, flour and the like, iquid or semi-
liquid materials, such as slimes or slurries and

5 concrete, as well as granular materfal, such as
rye, wheat, oats, corn, flaxseed and the like, and
relates particularly to apparatus of this character
including a container to contain the material
adapted to be mounted upon a transporting ve-
hicle, such as a railway car, motor truck or ves-
sel, to transport the same from a source of sup-
ply to a remote place, and means connected to the
container adapted for connection with a source
of compressed fluid, such as air, and admit the
same to the container to empty or discharge the
material from the container and serve as the

10

i8

vehicle to convey the discharged material to a-

place of use or storage.

It is an object of the inventmn to provide in
apparatus of this character including a container
having a filler opening and means to seal said
opening, improved air supply means adapted for

. connection with a source of compressed air or

other fluid and connected with the bottom and top’

of the container to effect discharge of all of the
material from the container.

In apparatus of this character should the ma-
terial being handled consist of pulverulent ma-
terial, such as flour, and particularly cement, the
material from the container will enter info the
air supply means at the connection thereof with
the bottom of the container and effectively choke
the same and prevent admitting air pressure into
the container through such connection, and it is
another object of the invention to provide im-
proved means to connect the air supply means
with the bottom of the container, said means in-
cluding valves normally shutting off sald means
from the container and operative by the pressure
of the air when the air supply means is connected
with the source of compressed air to actuate the
valves and open communication with the con-
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_tainer and maintain the same in said condition

during the connection of the air supply mesns
with the source of compressed air.

In handling pulverulent material, particularly
cement, in apparatus of this character due to the
material absorbing moisture, such as moisture of
condensation, the material will tenaciously ad-

45

to the bottom and at the juncture of the bottom
with the body of the container, and it is another
object of the invention to provide in connection
with the air supply means communicating with

&5 the top and bottom of the container and con-

here to the wall of the container and particularly .

1935, Serial No. 11,744
(Cl. 302—53)

nected with a source of compressed air, tubular
means flexibly suspended within and from the top
of the contajner and connected with the air sup-
" ply means adapted to be moved or swung about
the container by the discharge of the air there-

from and discharge the air to different portions.

of the container and thereby loosen material ad-
hering to the wall of the container, and the pro-

vision of means to control the connection of the -

. air supply means and said flexibly suspended
means alternately with the source of compressed
air.

Another object of the inventlon is to provide
means to prevent loss of material from and the
packing of material in the outlet of the con-
tainer during the transporting of the container

- from a source of supply to a remote place of
discharge.

Other objects and advantages will hereinafter
appear.

In the drawings accompanying and forming a
part of this application, Figure 1 is a side eleva-
tion of apparatus showing an embodiment of
the invention, the container thereof being shown
partly in section to show the arrangement of the
base portion of the container and mounting
thereof on a support as well as the connections of
air supply means with the container and the ar-
rangement of the outlet means of the container.

Figure 2 is an elevational view, on an enlarged
scale, of the base portion of the container to
show the mounting of a releasable closure means
for an access opening thereto.

Figure 3 is a-sectional view taken on the line
3—3 of Figure 2 looking in the direction of the
arrows. .

Figure 4 is a longltudinal sectional view, on an
enlarged scale, of valve controlled nozzles for ad-
mitting fluid under pressure to the bottom of the
container,

Figure 5 is a sectional view of the top portion of

the container to show the arrangement of closure .

and sealing means for the material filler opemng
to the container.

Figure 6 is a fragmentary sectional view taken
substantially on the line 6-—6 of Figure 1 looking
in the direction of the arrows to show the ar-
rangement of the valve controlled connections
of the air supply means with the bottom of the
container. _ '

Figure 7 is a sectional view of the lower por-
tion of the container taken on the line T—1 of
Figure 6 looking in the direction of the arrows.

Figure 8 is a_ sectional view taken on the line
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u-rows andahovlnzlndetaﬂthemotmﬂuof
-valve controlled nozzles in the container bottom

- and the connection thereof with & conduit for.

onwithu.soureeo!oompreuedmﬂd

or air. -
Figure 9 15 a sectional view taken on the line

'o—oofnzure 6 looking in the direction of the

AITOWS.

Figure 10 is a sectional view of an upper por-
tion of the container and conduit for admitting
‘fiuid pressure to the top of the container to show
the connection of said conduit with the container.

Figure lllxaviewlookinzltthetop of Fig-

10.
u.r:n the embodlment illustrated in the drawings
for carrying out the invention, there is ‘provided
a container comprising a vertically disposed cy-
lindrical body member {T to constitute the side
wall of the container. One end of the container
body, to constitute the upper end thereof, is
closed by a dome shaped head 18 having an inlet
opening through which to fill material into the

container, and has a bottom membey, 19 converg-

ing from the side toward the axis of the body
member and shown as of conical form with an

_ opening 19’ through the apex to constitute the
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outlet through which the material is discharged

from the container. The bottom member is ar- .

ranged within and secured to the body member
intermediate the ends so that the body member

or side wall of the container will extend about -

and beyond the bottom member, as clearly shown
in Figure 1, and said extended side wall consti-
tuting a base portion adapted for supporting and
mounting of the container upon a support, as S,
which may constitute a platform truck of a trans-
porting vehicle, such as a railway car or a motor
truck and co-operate with such support to pro-
vide a housing or chamber about and enclosing
the bottom member therein. To gain access to
the housing or chamber about the bottom mem-
ber the extended side wall is provided with an
opening 20 closed by & flat closure plate 21 releas-
ably secured by bolts 24’ to jamb members 22
fixed to and extending longitudinally of the op-
posite sides of the opening. Due to the curvature
of the wall- 17 of the body of the container and
the flat arrangement of the closure plate 21 there
are spaces above and below the closure plate
which are closed by plates 26, 27 secured to and
extended inwardly from the wall of the body of
the container. To facilitate manipulating the
closure plate it is provided with a hand grip 2{’.
To reinforce and provide the lower end of the
body 1T with a supporting base, an annular mem-
ber 28 of right angle form in cross section is se-
cured at one angle portion to and within the
container body with the other angle portion ex-
tending inwardly and flush with the end of the
container body.

The filler opening of the container (Figure §)
is provided with closure means adapted to be

- manually actuated to opening and closing posi-
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tions and actuated independently by pressure
within the container to pressure seal said open-
ing, and comprises an annular member 34 en-
gaged in the container opening having a laterally
extending annular flange whereby it is supported
from the wall about the opening with an inter-
posed annular block 35 welded to the container
head, the annular member 34 .being secured to
said block, as by screws .36. A closure member
in the form of a disk 37 of greater diameter than
the opening through the member 34 is carried
by said member within the container to have

9,116,088 _
‘movement toward and away from -

- a8 rubber, disposed about the inner
member 34, the opening through uu d ring

To provide 's pressure tight clomre.
& bevelled portion 38 adapted to
ring 38 of yielding and resilient

of a diameter slightly less than the opening

through the annular member 34 whereby the ..

inner peripheral portion of said ring will extend
into the opening of the annular member 34 and
provide a readily yielding seat for the closure.
The closure disk is adjustably mounted on and

- carried by the annular member 34 by a stem 38’
" secured to and extending axially from the closure

disk slidably engaged In an opening in a hub

" 40 carried axially of the annular member 34 by
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spider arms 41 extended radially inward from -

the annular member, and said stem and closure
disk being held against rotation by a key in the
hub engaging a keyway in the stem, as at 42.
To manually adjust the closure disk toward and
away from the annular member 34 to close the
opening and open the same to the container, &

;nut 43 is threaded onto the stem at the outer

side of the hub #0, said nut béing provided with
hand grips 44 to facilitate turning the nut onto
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the stem and drawing the closure disk to the -

seat 89. The arrangement of drawing the clo-
sure member to its seat by the nut as described
will permit of movement of the closure member
to its seat 39 independent of the actuation of the
nut 43 onto or off from the stem 38°."

To protect the closure means from the elements’
and accumulation of foreign substances thereon

exterior of the container, and also to prevent
tampering with the contents of the container, a
removable housing is provided therefor, ghown as
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35

comprising a dome-shaped member 45 hingedly -

connected, as at 46, to the block 35, the housing
diametrically opposite to its hinged support being
arranged with a laterally extended perforated ear
41 for engagement in an opening in a latch 48 piv-
otally supported on the block 35, and the ear se-
cured against disengagement from the latch open-
ing by a suitable locking means 49.

The material is emptied or discharged from the

outlet 19’ of the container by fluid pressure, such
as steam or air, preferably compressed alr, ad-

‘mitted into the container from a suitable source
of supply to loosen and aerate the material at the |

bottom of the container and to the top of the
material in the container to exert an extruding
force on the material, and said fluid pressure being
adapted to constitute the sole conveying vehicle
for the maierial discharged from the container
to a point remote from the container. For this
purpose means connected with the container are
arranged within the housing or chamber formed
by the side wall of the container extended beyond
the bottom {9 and adapted for connection ex-
terior of said compartment with the source of
fluid under pressure and for the connecting of a

conveying conduit to the outlet of the container.

To connect the container with s source of air
under pressure g supply pipe or conduit 50 is ex-
tended through an opening 51 in the closure plate
21 into the container chamber, the end of said
pipe exterior of said chamber being arranged for
connection with a conduit leading from the source
of air supply or for conhection of a closure cap 52:
The pipe 50 extends to adjacent the container
bottom 18 and is connected within the container
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chamber to the bottom of the container, for which

purpose a laterally extending portion §3 of the
pipe 60 is connected by a coupling 54 to a bra_nch
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pipe §8 extending parailelly of the exterior of the
container bottom, which pipe 8§ in turn is con-
nected to a series of pipes 56, shown as three in

number, spaced longitudinally of and extending

about the container bottom (9. Each pipe 56 is
connected to the bottom of the container through

a series of nozzles §7, shown as four in number”

spaced in rows about the bottom (9. The nozzles
embody & casing ‘whereby they are mounted in

10 the container bottom with the outlet orifice or

orifices of the nozzles 58 opening to the interior
of the container for the purpose of admitting

_alr to the container to aerate the material adja-

cent the bottom of the container. To control the
connection of the pipe §0 through the nozzles with
the container and shut off the nozzle orifices from
the container to prevent material in the container
entering the nozzle orifices and pack therein with
& consequent choking of the connections of the
pipe 58 through the nozzles with the container

each nozzle is provided with a valve normally

urged to position to close the nozzle -orifices and

adapted to be actuated to open the nozzle orifices

and admit air through the nozzles to the con-
tainer by the pressure of the air when the nozzles
are connected through the pipe 50 with the source
of air supply under pressure. The nozzle valve
consists of a spherical member 38 of resilient ma-
terial, such as rubber, to engage a conical wall 60

in which the nowle orifices are arranged, the

valve being carried at the end of a stem or plunger
'§1 slidably mounted by a portion of reduced diam-
eter at the end opposite the valve member in an
opening 62 in a plug 63 threaded into and closing
the end of the nozzle casing opposite the orifice.
A piston 64 is arranged on the plunger consisting
of a disk of flexible material of greater diameter.

- than the diameter of a portion of the nozzle cas-
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ing of increased diameter 68, the piston being held
between a disk 66 of less diameter than the piston
fixed on the plunger and a washer 67 clamped to
the flexible disk by a nut 68 threaded onto the
plunger. The valve carrying plunger is urged by
a colled spring 69 in a direction to engage the
valve member with the wall about and close the
nozzle orifice. . The nozzles are connected to the
pipes 5§ by angular pipe connection means, as at

.10, with a part thereof tapped into the pipes 56

and a part screw threaded into the nozzle casing
in communication therewith intermediate the pis-
ton 64 and the discharge orifice 58, whereby the
compressed air admitted to the nozzle casing will
exert a force on the piston to actuate the valve
carrying plunger to move the valve 59 away from

» the nozzle orifice and permit discharge of the

compressed air through the nozzle orifice into the
container. 'To permit of escape and of admis-
sion of air to the nozzle casing in back of the pis-
ton the nozzle plugs 63 are provided with a per-
foration TI and said plugs are provided with a
recess 12 diametrically opposite the perforation

for application of pin wrench to facilitate remov- "

ing the plugs 63 from and engaging them in the
nozzle casing.

Compressed fluid, such as air i is admitted to the
top of the container 17 above the material therein
through the lead-in pipe 50 by a branch pipe or

conduit 74 connected at one end to the pipe 80 .
through a connection 15 having a valve 16 inter-

posed therein to control the flow of the fluid or air
into the top of the container and 2 blow off valve,
as illustrated in a conventional manner at 11, op-
erative by the pressure in the container to permit
the escape of the fluid or air from the container
when it exceeds a predetermined pressure in the

container. -

in an upward direction parallelly of the exterior
of the container 17 and the head 18 with the end
opposite to the end connected to the pipe 88 in
communication with the top of the container
through an opening 78 (Figure 10) in the head I§
to a trisngular chamber 19 suspended from the
head and arranged to distribute the fluid pres-
sure in a fan shaped course downwardly along

.the concave contour of the head and distributing
the same over the top of the material to exert an

extruding force on the material in the container.

The material in the container is discharged
therefrom under the extruding fluid pressure ad-
mitted by the pipe 74 and the material aerating
fluld pressure admitted through the nozzles §71
through a discharge conduit 88 connected in com-

munication with the outlet {9’ in the apex of the
conical bottom (8 and extended laterally through
an opening 81 in the closure plate 21 for the ac-

cess opening to the container chamber with the
end portion thereof extending exteriorly of the
closure plate 21 flanged laterally for the connec-

-tion of a closure member 82 retained in closing

position by bolts engaged in alined openings in
the conduit flange and closure member and nuts
threaded onto the end of the bolts projecting be-
yond the closure member, as at 83, during the
transporting of the container. To prevent re-
moval of the closure plate 82 and the material
from the container, by unauthorized persons, suit-
able means 84 is provided to lock the closure mem-
ber in closing position, shown as a key operated
lock 84 secured to one of the bolts exteriorly of
the nut thereon, as shown in Figures 1-and 7.

- To prevent material packing in and clogging
the container outlet 18’ and discharge conduit
80, particularly when the material in the con-
tainer consists of flour or cement which may
absorb moisture, such as moisture of condensation

- or otherwise, and a consequent partial setting of

the same when it consists of cement, the closure

. 3
The conduit 74 is extended through
‘the wall of the housing about the bottom (9 and

10

15

40

member 82 is provided with a pilug 85 to-engage .

in the conduit 80 and being of a length to extend
into the outlet 19’.  When the container is de-
livered to the remote place of discharge, the
closure member 82 with .the plug 88 is removed
and a suitable conduit, not shown, through which
to convey the material in the container to a
place of use or storage, is connected to - the
flanged end of the conduit 80.

To facilitate the discharge of material through
the conduit 80 fluid pressure from the feed pipe
50 is admitted into the container and directed
toward the outlet end thereof by a nozzle 86
mounted in the container wall opposite to and
with the discharge orifice directed toward the
connection of the conduit 80 with the container
outlet, the nozzle being connected in communica-

tion with a lateral extension 81 of the pipe 58, as.

shown in Figures 6 and 7.

In the present instance the conduit is .eon-
nected with the discharge outlet 19’ of the con-
tainer by a connecting member 88 secured to the
outlet end of the conical bottom, as by welding,
as at 89, and having a tubular portion 80 ex-
tending laterally therefrom to which the conduit
80 is connected, as at 91. However, it will be
obvious that the conduit 80 may be connected
directly to the container in communication’ with
the container outlet.

Due to moisture that will accumulate on the
interior surface of the body of the container and
the conical bottom, as moisture of condensatlon.
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valve 92’ interposed in the conduit 94.

4

or moisture absorbed by the material, the mate-
rial, particularly when it consists of pulverulent
material, adheres to the container and particu-
larly to the conical bottom, and while the aerat-
ing fluid pressure admitted into the containér by
the nozzles 8§71 will loosen and effect discharge
of such material when it consists of granular
material it is not sufficient to-dislodge pulverized
material, such as cement or flour, that has ab-
sorbed moisture adhering to the conical bottom
wall.
charge such material adhering to the wall of the
conical bottom, means are provided to dislodge
said ‘material from the container wall compris-
ing a flexible tube 88 (Figure 1) connected to a
conduit 94 extended through the container head
18 into the container, the conduit being supported
on the exterior of the container by brackets 98

- and the opposite end portion extended through

the wall of the housing surrounding the conical
bottom and connected to the pipe 50 through a
valve 82. ‘The valve 92 is a two way type of valve
operative to shut off the pipe 50 from the pipe
line 58 and conduit T4 while the conduit 84 is
connected to the pipe 50 and source of fluld and
maintain the pipe line 88 and conduit 74 open
to pipe 50 and source of fluid when the pipe 84
is shut off from the pipe 58 and source of fluid
pressure. The free end of the flexible tube is
engaged over an end of a rigid tube 96 and
secured thereto by clamping members 9T to sus-
pend the rigid tube from the flexible tube. The
rigid tube 96 is of a length to extend into the
conical bottom 19, as shown in Figure 1. When
the fluid pressure is shut off from the conduit 74
and nozzles 571 and fluid pressure is being sup-
plied to the conduit 94, the fluid pressure passing
through and from the tubes 93 and 98 will cause
a flexing of the tube 93 and effect a swinging of
the rigid tube 96 about the container, as shown
in dotted lines in Figure 1, and direct the stream
of fluid pressure discharged from the rigid tube
about the side of the'container. To prevent noise
and damage to the contalner by the striking of
the rigid tube against the same, the free end
portion -of said tube is encased with a tubular
plece of resilient material, such as rubber, as
shown at 98 in Figure 1. Any material adhering

to the wall of the container will be dislodged by

the stream of fluid pressure discharged from and
directed by the rigid tube against said material
and by the vibration set up in the wall of the con-
tainer by the contact between the rubber encased
end of said tube and the wall of the container.
The fluid pressure delivered to the conduit 94
may be varied depending on the character of
material adhering to the container wall by a
The
material dislodged from the wall of the container
will accumulate in the discharge conduit con-
necting member 88 and is discharged therefrom
through the conduit 80 by actuating the valve 92
to shut off the pipe 94 from the fluid pressure
supply and connect the fluid pressure supply to
the pipe line §5 and conduit 74.

To discharge the material from the container
the cap 52 is removed from the pipe 50 and said
pipe is connected to a source of air supply under
pressure.  The closure member 82 with the plug
86 is removed and a discharge conduit leading to
a place of discharge connected with the conduit
80. The valve 82 is actuated to connect the
nozzles 51 and the pipe 14 connected with the
source of air supply to admit such air through
the nozzles and pipe 74 into the container and

To overcome this disadvantage and dis-

2,115,028

thereby effecting discharge of material from the
container through the conduit 80. The pressure
of the air admitted to the top of the material in
the container will urge the closure disk 37 into
pressure tight sealing engagement with the seal-
ing gasket 39 and thus prevent escape of pres-
sure through the material inlet. After the mate-
rial is discharged from the container with the
exception of the material that may have adhered
to the wall thereof, the valve 92 is actuated. to
shut off the nozzles 81 and pipe 14 from and to
connect the flexibly mounted pipe 96 to the source
of air pressure and admit such air through the

10

pipe 96 into the container and thereby dislodge

the material adhering to the container wall as
hereinbefore set forth, said dislodged material
collecting at the container outlet 18’ and is dis-
charged from the container by actuating the
valve 92 to shut off the pipe 86 from the source of

air pressure and connecting such air to the nozzles )

§7 and the pipe 4.

Having thus described our invention, we claim:

;. In means for handling pulverulent, granular
or like materials, & pressure container for the
material having a material inlet in the top and
the bottom wall converging toward the axis of
the container with an outlet through the apex
thereof, means to seal the matetial inlet, a supply
conduit adapted for connection with a source of
fluid under pressure connected to and in com-
munication with the bottom and top of the

15
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container, a tubular member connected with the

supply conduit flexibly suspended in the con-
tainer and of a length to terminate within the
converging bottom to admit fuid pressure into
the container adjacent the bottom and operative
to loosen material adhering to the wAll of the

container, and valve mechanism to control the .

connection of the supply conduit with the bottom
and top of the container and selectively operative
to shut off the flexibly supported member from
the supply conduit and open the supply conduit
to the bottom and top of the container to effect

- an aerating of the material and exert an extrud-

ing force on the material and discharge of the
material from the container outlet, and shut off
the connection of the supply conduit with the
bottom and top of the container and conneect the
flexibly supported member with the supply con-
duit to effect a loosening of the material adher-
ing to the wall of the container.,

2. In means for handling pulverulent, granular
or like materials, a pressure container for the
material including a vertically disposed cylindri«
cal body having a material inlet in the top and
a hopper boftom member having an outlet
through the apex for the material from the con-
tainer, means to seal the material inlet opening,

a supply conduit adapted for connection with a

source of fluid under pressure, branch conduits
connected to sald supply conduit, two of said
branch conduits leading to and communicating
with the top of the container and another of
sald branch conduits connected to and communi-
cating with the bottom of the container to admit
fluid under pressure into the container to aerate
and exert an extruding force on and discharge
the material from the outlet, and a tubular mem-
ber connected with one of the branch conduits
leading to and communicating with the top of
the container and flexibly suspended in the con-
tainer to extend into the hopper bottom to direct
the fluid pressure to the bottom wall and opera-
tive by the delivery of the fluid pressure there-
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through to loosen material adhering to the con-
tainer wall. :

3. In means to handle pulverulent, granular
or like materials as claimed in claim 2, valve
mechanism to control the connection of the sup-
ply conduit with the branch conduits selectively
operative to connect the supply conduit with one
of the branch conduits communicating with the
top of the container and the branch conduit
connected to and communicating with the bottom
of the container and shut off the supply conduit
from the branch conduit connected with the flex-
ibly supported member to admit fluid pressure

- into the container to effect aerating and discharge

15
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of the material from the container outlet, and
connect the supply conduit with the branch con-
duit connected with the flexibly suspended mem-
ber and shut off the supply conduif from the
other branch conduits to effect a loosening of
material adhering to the wall of the container.

4. In means for handling pulverulent, granular
or Hke materials, & pressure container for the

1 5

material having a material inlet and.an outlet,
means to seal the material inlet, a supply conduit
adapted for connection with a source of air under
pressure connected in communication with and
admitting said air to the top and bottom of the
container to discharge the material from the con-
tainer, a tubular member flexibly suspended in
the container and extending to adjacent the bot-
tom and connected with the supply conduit and
adapted by the discharge of the air therefrom to
be swung about the container and loosen mate-
rial adhering to the wall of the container, and
valve mechanism to alternately shut off the sup-
ply conduit from the flexibly suspended member
and connect the supply conduit in communica-
tion with the top and bottom of the container,
and connect the flexibly suspended member to the
supply conduit and shut off communication be-
tween said supply conduit and the top and bottom
of the container.
. JOSEPH E. KENNEDY.
ADOLF HESSE.
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