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1. 
This invention relates to transport containers 

in general and in particular to such containers 
adapted for the shipment of pulverulent mate 
rials such as four, cement, etc., or granular ?na 
terials such as Sugar, Salt, grains, etc. 
The bull of pulverulent and granular mate 

rials is now shipped in Small packages Such as 
paper bags, sacks or cartons. Recently attempts 
have been inade to ship these materials in large 
lots from the factory to the point of use or to 
packaging plants. The transport containers as 
heretofore built have generally been of the grav 
ity discharge type with a small number being of 
a combined gravity and pneumatic pressure type. 
With this latter combined type the containers 
could not be designed properly to withstand high 
pressures and of necessity were much higher than 
desirable and the center of gravity was too high 
to give a stable container during transit. It is 
an object, therefore, of the present invention to 
provide a container adapted for Straight pressure 
discharge and in which both ends of the con 
tainer are substantially identical. 
A further object of the invention is the pro 

vision of a transport container having pressure 
actuated nozzles so positioned as to completely 
clean the container of the raterial being trans 
ported. 
A yet further object of the invention is the 

provision of a transport container having pres 
sure nozzles so arranged as to establish a cyclonic 
action to remove all material from the container. 
A still further object of the invention is the 

provision of a transport container having preS 
sure actuated nozzles so directed as to set up a 
cyclonic action in conjunction with guide means 
to direct the inaterial out of the container. 

Another object of the invention is the pro 
vision of a transport container having Special 
waive arrangerients preventing entrance of Ima 
terial into the pressure pipes. 
These and other objects of the invention Will 

be apparent to persons Skilled in the art from a 
study of the following description and accom 
panying drawings, in which 

Fig. 1 is an elevational view of the improved 
container; 

Fig. 2 is a sectional view taken substantially on 
line 2-3 of Fig. 3; 

Fig. 3 is a sectional view taken substantially 
online 3-3 of Fig. 2; 

Fig. 4 is a sectional view similar to Fig. 2 but 
taken on line f-f of Fig. 5 and showing a modi 
fied foil); 

Fig. 5 is a sectional view taken substantially on 
line 5-5 of Fig. 4; 

Fig. 6 is a fragmentary perspective View of the 
discharge outlet of Figs. 4 and 5; 
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2 
Fig. 7 is a sectional view taken substantially on 

line - of Fig. 8 and discloses a still further 
modification of the container; 

Fig. 8 is a Sectional view taken substantially 
on line S-8 of Fig. 7; 

Fig. 9 is a fragmentary perspective sectional 
View taken substantially on line 3-9 of Fig. 8; 

Fig. 10 is a fraginentary elevational view look 
ing in the direction of the arrows of Fig. 8, 
and 

Fig. 11 is a Sectional view taken substantially 
online - f of Fig. 10. 

Referring now to the drawings in detail it will 
be Seei that the container is made of a cylindrical 
Shell A, to the upper end of which is welded a 
Convex end (3 With a Substantially convex lower 
end C Welded or otheiwise Secured to the lower 
end of the cylindrical section. In order to sup 
port the container in an upright position and 
provide Space for necessary piping, a skirt D is 
Welded or otherwise Secured to the bottom con 
WeX head and forms Substantially a continuation 
of the cylindrical Shell A. The lower edge of the 
Skirt is Stiffened by an angle or other structure 
S2, giving added bearing area, to support the con 
tainer and to this angle may be welded or other 
Wise Secured triangular shaped plates 4 by means 
of which the container may be held in proper 
position on a container car, such as shown in 
applicant's copending application for Container 
Car, Serial No. 147,366 filed March 3, 1950. The 
Convex upper end B has a central opening cut 
therein and stiffened by an angle or other shaped 
frame 6 to which is fastened swinging bolts i8 
adapted to engage and hold in place a pressure 
retaining inlet cover 23. The botton convex end 
C is pierced at the desired point to permit the 
outlet pipe O to have opening into the container. 
This outlet pipe as clearly shown extends out 
Wardly through the skirt; ) previously referred 
to. Adjacent the outlet O is a pipe connection 
P for the entrance of pressure matter, such as air, 
to the piping System of the container. The flow 
of this pressure matter will be controlled by a 
valve W by raeans of an operating handle H ex 
tending through a slot S in the supporting skirt. 
Since the container is adapted to be carried on 
road, rail or Water vehicles lifting loops L are 
attached to the upper ends of the cylindrical 
Shell So that haist chains may be attached for 
novelisrat Qi tie container betweet the different 
means of transport, or from the transport ve 
hicle to a fixed base for discharge. 

Referring now to the form shown in Figs. 2 and 
3 it will be seen that the outlet pipe O intersects 
the botton convex head C and extends radially 
CtWa!"d through the Supporting skirt. Mounted 
Within the outlet is a main discharge nozzle 22 



2,684,871 
3. 

connected by pipe 23 to the valve W. The inter 
section of the round outlet pipe O with the convex 
bottom C produces an elliptical opening 24 as 
Viewed in plan Fig. 3. Located on either side of 
the opening 24 are nozzles 25 which nozzles are 
connected by pipes 26 to an outlet of the four-way 
Valve W. Extending from the fourth outlet of the 
valve W is a pipe 27 which follows along the skirt 
D and is connected by branches to nozzles 28 and 
to a fixture 38 welded or otherwise attached in the 
container directly opposite the outlet pipe O. The 
Ozzles 25 direct material carried within the co 

tainer toward the outlet 24 as do nozzles 28 and 
fixture 30. While the nozzles 25 and 28 produce 
a more directional jet of pressure fluid, the fixture 
30 will provide a broad fan tending to SWeep 
the entire lower area of the container bottom C. 
This is most economically done by weldiing only 
the upper edges of the fixture 3 to the container 
end, leaving the air or other pressure fluid eScape 
along politions of the Side and inner end. 

Referring now to the form shown in Figs. 4, 5 
and 6 it will be seen that the main outlet nozzle 
32 has been mounted in the outlet pipe O, which 
in this case is curved, having the inner end ex 
tending circumferentially of the container bottom 
end C and in this case the end of the pipe is 
Welded or otherwise Secured to the bottom of the 
container which has an opening 34 cut therein 
giving access to the outlet pipe O. In order to 
Shroud the outlet and to guide material into the 
outlet a curved protecting plate 35 is welded to the 
container bottom and shell and serves in effect as 
a continuation of the outlet pipe within the Con 
tainer. The main outlet nozzle 32 is connected 
by pipe 33 to one port of the four-way valve V, 
while the opposite port is connected by pipe 35 
to nozzles 37, which nozzles are directed to deliver 
their blast of pressure fluid in a substantially 
tangential direction. The fourth outlet port of 
the valve V is connected by pipe 38 to a central 
Structure 39 Which is Welded or otherwise Secured 
within the container and has its botton edge 
serrated as at 3G so as to deliver a complete fan 
of air or other pressure fluid over the entire 
bottom of the container. In other words, this fix 
ture 39 Will direct a plurality of jets in a radial 
direction, thereby clearing the central portion of 
the container. 

Referring now to the form shown in Figs. 7 to 
11 it will be seen that the outlet pipe O extends 
into the center of the container and thence 
directed upwardly to pierce the bottom end C 
providing an opening 4. The main nozzle 42 is 
located in this outlet pipe immediately below the 
opening 3 and is directed to move material out 
through the outlet pipe O. Welded or otherwise 
Secured to the inner Surface of the botton C is 
an upstanding hollow structure 43 which is 
spirally curved and extends from adjacent the 
Shell of the container inwardly to terminate in an 
end concentric with the edges of the outlet 4. 
As best shown in Figs. and 9 this spirally curved 
structure is formed by spaced plates 44 joined 
by an inverted W top 45. Spaced along the bottom 
outer edge of the spirally curved structure are a 
plurality of outlets 66, while located adjacent the 
upper edge of the inner wall are a, Small number 
of outlets 4, these outlets being located only in 
the Zone immediately above the outlet opening 4. 
Outlets 46 and 4 are preferably covered by elastic 
flap valves, which, as shown in Figs. 10 and 11, 
are formed by a sheet of elastic material 48, to 
which is vulcanized or otherwise secured a small 
steel plate 49 which will prevent collapse of the 
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4. 
elastic material into the outlet opening. The 
Sheet of elastic material is held in proper position 
by a frame 5 to which it is Vulcanized or other 
Wise Secured and which frame is Secured to the 
Walls 44 by any Suitable means, such as spot weld 
ing. The main outlet jet 42 is preferably con 
nected by a short pipe 5 to the interior of the 
Spirally curved structure 43 and the interior of 
this Spirally curved structure by means of a pipe 
52 to an outlet of the three-way valve W. The 
other outlet of the valve W is connected by means 
of a circumferentially extending pipe 53 to a 
plurality of jets 55. These jets 55 are directed 
circumferentially of the container so as to cause 
a Swirling or cyclonic movement of the material 
in the container. The outlets 46 also preferably 
discharge downwardly and circumferentially to 
add to this swirling action and prevent building 
up of material on the Outer side of the curved 
guiding structure A3. As previously stated, the 
flaps covering outlets 4 are directed downwardly 
SO as to aSSist in noving the Swirling material 
into the outlet opening 4. 
The valves Whave the plugs ported so that when 

preSSure is being Supplied through pipes P to the 
container, the pressure will be supplied at all times 
to the main discharge nozzles 22, 32 and 42 of 
the respective modifications. Also, in the forms 
shown in Figs. 2 to 6 inclusive pressure will also 
be supplied to nozzles 28 and 30 of Fig. 3 and 
central structure 39 of Fig. 5. When the con 
tainer is substantially empty the valve will be 
moved to its second position, thereby turning pres 
sure fluid into nozzles 25 of Fig. 3 and 37 of Fig. 
5 and cutting off the fluid from the nozzles 28, 
3 of Fig. 3 and central structure 39 of Fig. 5, 
but pressure will always be supplied to the main 
nozzles 22, 32 and 42 irrespective of the setting 
of the valve. In the form shown in Fig. 8 pres 
Sure fiuid will at all times be supplied irrespec 
tive of valve setting to the main nozzle 42 and 
outlet openings 46 and 4. When it is desired to 
thoroughly clean the container at the end of the 
emptying cycle, the valve will be moved to throw 
preSSure into jets 55. It is, of course, obvious that 
the above illustration with respect to the setting 
of the Valves and sequence of operation of the 
jets will be varied in accordance with the type of 
material being transported and experience in the 
discharging of this type of material. 

It is to be noted that in the forms shown in 
FigS. 3 and 8 the outlet pipe extends radially 
of the container, while in Fig. 5 the main portion 
of the outlet pipe extends circumferentially of 
the container. It should also be noted that in 
FigS. 5 and 8 the jets tend to Swirl the material 
into a guide structure which diverts the swirling 
material into the discharge outlet, thus in effect, 
establishing a cyclonic movement of the ma 
terial. In the structure of Fig. 8 this cyclonic 
movement is a true cyclonic movement due to 
the Swirling and directing of the material toward 
the vortex, while a low pressure area is established 
due to the ejector action of the main nozzle A2. 
It should also be noted that in each of the nodi 
fications the main nozzle is active all of the time 
during discharge and one or more sets of 
secondary nozzles are active to move the raterial 
toward the outlet and, since these secondary 
nozzles discharge at the bottom of the container, 
they tend to lift the same in the container and 
intimately mix it with the pressure fluid. In 
this manner the material is fluidized and Will 
readily flow to the low pressure area, established 
at the outlet by the main discharge jet, 
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While the invention has been described more 
or less in detail with specific reference to three 
modifications, it will be obvious that other modi 
fications and arrangements of parts and opera 
tion may be made without departing from the 
Scope of the invention as defined by the appended 
claims. 
What is claimed is: 
1. A pressure container for the handling of 

pulverulent or granular material comprising, a 
Substantially cylindrical shell, convex ends se 
cured to the shell to form a closed container, 
means to Support the container in an upright 
position, a pressure retaining cover sealing an 
inlet opening in the upper convex end, an outlet 
Secured to the lower convex end adjacent the 
center thereof and opening into the container 
for carrying naterial out of the containe', nozzle 
means directed into the outlet to nove (laterial 
therethrough, secondary nozzle means opening 
into the container and adapted to agitate and 
move the material in the container, raeans to 
supply matter under pressure to said nozzles to 
Substantially fluidize and move the material to 
Ward and through the outlet, guide ineans Secured 
within the container to direct the moving ma 
terial toward the outlet and being Spirally curved 
from the shell to the outlet, and Said secondary 
nozzles being so directed as to establish a whirl 
ing of the material with the center coincident 
With said Outlet. 

2. A pressure container for the handling of 
pulverulent or granular material comprising, a 
Substantially cylindrical Shell, convex elds Se 
cured to the shell to form a closed container, 
means to support the container in an upright 
position, a pressure retaining cover sealing an 
inlet opening in the upper convex end, an outlet 
secured to the lower convex end adjacent the 
center thereof and opening into the container for 
carrying material out of the container, nozzle 
means directed into the outlet to move material 
therethrough, secondary nozzle means opening 
into the container and adapted to agitate and 
move the material in the container, means to 
supply matter under preSSure to said nozzles to 
Substantially fluidize and move the material to 
ward and through the outlet, guide means Se 
cured within the container to direct the moving 
material toward the outlet, Said guide means be 
ing formed as a hollow conduit for matter under 
pressure. 

3. A pressure container for the handling of 
pulverulent or granular material comprising, a 
Substantially cylindrical shell, convex ends se 
cured to the shell to form a closed container, 
means to Support the container in an Upright 
position, a pressure retaining cover sealing an 
inlet opening in the upper convex end, an outlet 
Secured to the central portion of the lower convex 
end and opening into the container for carrying 
material out of the container, an upwardly pro 
jecting spirally curved guide structure extending 
from the edge of the lower convex end inwardly 
to the edge of the outlet opening, a main nozzle 
to move material through the outlet, secondary 
nozzles positioned on the convex side of said 
curved guide and having openings directed tan 
gentially thereof, and additional nozzles posi 
tioned adjacent the inner end of the curved guide 
On the concave side thereof and having openings 
directed vertically into the outlet opening. 

4. A pressure container for the handling of 
pulverulent or granular material comprising, a 
Substantially cylindrical shell, convex ends se 
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6 
cured to the shell to form a closed container, 
means to support the container in an upright 
position, a pressure retaining cover Sealing an 
inlet opening in the upper convex end, an outlet 
secured to the central portion of the lower convex 
end and opening into the container for carrying 
rinaterial out of the container, an upwardly pro 
jecting spirally curved guide structure extending 
from the edge of the lower convex end in Wardly 
to the edge of the outlet opening, a main nozzle 
to move material through the outlet, Secondary 
nozzles positioned adjacent the periphery of the 
lower end and having openings directed circum 
ferentially thereof to move material against Said 
guide structure, and an additional nozzle directed 
to move the material along the guide Structure 
and into the outlet opening. 

5. A pressure container for the handling of 
pulverulent or granular material conprising, a 
substantially cylindrical shell, convex ends se 
cured to the shell to form a closed container, 
means to support the container in an upright 
position, a pressure retaining cover Sealing an 
inlet opening in the upper convex end, an outlet 
secured to the central portion of the lower con 
vex end and opening into the container for car 
rying material out of the container, an upwardly 
projecting spirally curved guide structure extend 
ing from the edge of the lower convex end in 
Wardly to the edge of the outlet opening, a main 
nozzle to move material through the outlet, 
secondary nozzles positioned on the convex side 
of said curved guide and having openings directed 
tangentially thereof, and additional nozzles posi 
tioned adjacent the inner end of the curved 
guide on the concave side thereof and having 
openings directed vertically into the outlet open 
ing, said secondary and additional nozzles being 
formed by elastic material covering openings in 
the guide structure. 

6. In a pressure container for the handling of 
pulverulent or granular material comprising, a. 
substantially cylindrical shell, convex ends se 
cured to the shell to form a closed container, 
means to support the container in an upright 
position, a pressure retaining cover sealing an 
inlet opening in the upper convex end, an outlet 
secured to the lower convex end and opening into 
the container for carrying material out of the 
container, a main nozzle to move material 
through the Outlet, and Secondary nozzles to move 
material toward the outlet, said secondary nozzles 
consisting of an opening into the container, an 
elastic sheet covering the opening to prevent 
ingress of material from the container, and means 
securing the elastic sheet in position on substan 
tially three sides whereby pressure fluid may 
escape from the opening and be directed by said 
elastic sheet toward the outlet. 
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