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APatented May 30, 1950 2,509,985 

UNITED STATES PATENT OFFICE 
2,509,985 

At PABATUS FOB DE WEBNG P 
WERULEN MATER A, OABAGFROM 
SOURCES OF SUPPLY TEROUGE CON 
TANIERS UNDER CONSTANT HEAD, 
VOLUMETRC FEEDER MEANS, AND A 
PACKER 

Joseph H. Morrow, Hokendauqua, Pa., assignor to f 
Fuller Company, Catasauqua, Pa., a corpora 
tion of Delaware 

Application October 17, 1946, Serial No. 703,88 
11. Claims. (CL 226-48) 

This invention relates to the packaging of dry 
pulverulent material, such as cement, line, soda 
ash, fertilizers, and other similar materials, which 
have the characteristic of becoming fluent when 
admixed with air or other inert gas in proper 
proportions. More particularly, the invention is 
concerned with a love installation for packag 
ing purposes, which includes a packing machine 
and means for supplying material thereto in such 
manner that the machine functions to deliver the 
material at a uniform rate. In addition, the new 
apparatus includes provision for recovering mia 
terial lost as a result of Spillage or dusting and 
returning the collected spillage and dust to the 
main supply of material for proper blending 
therewith. The new equipment is not only su 
perior in periormance to prior similar apparatus, 
in which the rate of delivery of the material fluc 
tuates for numerous reasons, but also occupies 
less plant space and is easier to operate. 
The equipment of the invention may be en 

ployed for the packaging of any of the puiveru-o 
lent materials having the characteristic above 
mentioned, but, since it affords special advantages 
when employed for the packaging of cement, an 
embodiment of the invention for that use will be 
illustrated and described in detail for purposes of explanation. 

In cement plants, the packaging of the cement 
at high speeds in bags of uniform Weight pre 
sents a major problem. At the present time, the 
bags are intended to be packed to a uniform 
Weight of ninety-four pounds, and, for this pur 
pose, it is common to employ packers having two 
or more nozzles on which the bags are mounted 
while they are being filled. In Inost packers, 
volumetric feeding devices, such as flutter wheels 
or high speed horizontal Screws, are used to impel 
the material through the nozzles, and usually the 
packers include weight responsive means to cut 
of flow from the nozzles, when the bag has been 
filled to the desired Weight. Although such 
weight responsive means are carefully regulated 
and ordinarily adjusted to cut off at slightly less 
than the bag weight desired, variations of several 
pounds in the bag weights are frequently encoun 
tered, and, since the material is marketed on a 
weight basis, such variations present a serious 
problem for the manufacturer. 
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On preseat packing apparatus are caused by ir 
regular delivery of the material to the volumetric 
feeder in the packer. Such irregularities arise 
from the tendency of pulverulent material in a 
large feed bin, such as is used to supply present 
packers, to de-aerate to a greater or less degree 
and thus pack together and change in density. 
Another cause of irregular feeding is the tendency 
of the material to bridge or arch in the bin With 
the result that the feeder may at one time be 
starved and ther subsequently flooded. Although 
elaborate expedients have been employed in the 
construction offeedbins and of devices associated 
therewith to prevent such irregularities in feeding 
of the material, the results heretofore attained 
have been far from Satisfactory. 

In the packaging of cement by the use of pres 
ent equipment, further difficulties are encoun 
tered in the handling of the fine particles re 
covered in dust collectors and of the material 
spilled in the neighborhood of the packer or re 
covered from broken bags. Such recovered ma 
terials are likely to vary in aeration or else they 
are of fine particie size and thus usually differ 
chemically from larger particles. Accordingly, 
a direct return of recovered materials to the 
packer feed bin would produce segregation in the 
bin and result in irregularity in the composition 
of the packed material. 
The present invention is directed to the pro 

vision of an installation for the packing of pull 
verulent materials which overcomes the difficul 
ties above pointed out. In the new equipment, 
a supply of the material in a vessel is initially 
rendered fluent by aeration and then elevated to 
a container, in which a body of the material of 
constant depth is maintained at all times, any 
excess material supplied to the container prefer 
ably being returned to the vessel. The material 
passes from the container to the volumetric feeder 
of a packer and, since the material being supplied 
to the feeder is under a constant head, the feeder 
delivers the material to the packer nozzles at a 
uniform rate. The vessel and the container are 
connected to a dust recovery system and the re 
covered dust and spillage collected about the 
nozzles of the packer are returned to the con 
tainer. Because of the mixing of the material 
resulting from its aeration and elevation to the 

The fluctuations in the weight of the bags filled 50 container in the manner described, such direct 
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return of the dust and spillage to the main sup 
ply does not produce segregation in the vessel or 
variation in the composition of the contents of 
the bags. In the preferred form of the new in 
stallation, a pair of vessels, each having a con 
tainer connected to the packer, are used, and the 
packer may be supplied from the containers se 
lectively, so that materials of different composi 
tion may be contained in the two vessels and the 
packer rapidly changed over from one feed to the 
other. 
For a better understanding of the invention, 

reference may be had to the accompanying draw 
ings, in which . 

Fig. 1 is a diagrammatic front elevational view 
showing one form of installation embodying the 
invention; 

Fig. 2 is a diagrammatic side elevational view 
of the apparatus shown in Fig. 1; and 

Fig. 3 is a diagrammatic front elevational view 
of a modified form of installation. 
The installation illustrated in Fig. 1 includes a 

pair of vessels 0, if for holding supplies of ce 
ment, ordinarily of different composition, and the 
vessels have conical lower sections Oa, fa, ter 
minating, respectively, in bottom cylindrical Sec 
tions Ob, b of relatively small diameter. Con 
tainers 2, 3 are associated with the respective 
vessels, and, in the construction illustrated, the 
containers are mounted near the tops of their re 
spective vessels and are in communication with 
the interior thereof through openings 4, 5. The 
containers have inclined walls 6, 7 leading from 
the lower edges of the openings 4, 5 and have 
outlets connected through valves f, 9 to vol 
umetric feeding means 20 in a packer 2 of stand 
ard construction provided with horizontal noz 
zles 22. 
The material to be packaged is pneumatically 

conveyed from a source of Supply through a 
transport line 23 to a device 24 in which the ma 
terial is separated from the large excess of air 
used for conveying purposes. From the separator 
24, the material passes through a pipe 25 to a 
chute 26 leading to a screen 2. From the lower 
end of the screen, a pair of lines 28, 29 lead to 
the respective vessels, and a valve 30 controls the 
flow through the lines 28, 29, SO that the material 
may be supplied to one or the other of the vessels, 
as desired. 
The vessels 0, have vents through their tops 

connected by lines 3, 32, respectively, to a dust 
collector 33, which is also connected by a line 34 . 
to the separator 24. The dust recovered in the 
collector 33 is delivered through a line 35 to a 
container 36 disposed below the level of the packer 
and material collected in the container 36 is 
raised by pneumatic conveying means 37 through 
a line 38 to a tank 39 provided with an air purify 
ing filter 40 connected through a line 4 to an 
exhauster 42. The material collected in the tank 
39 is discharged through a feeder 43, as required, 
into the chute 26 leading to Screen 27, and is 
thence conducted to vessels 0, with fresh 
material being Supplied. . 
A conveying belt 44 is mounted to extend along 

the front of the packer beneath the nozzles and 
the filled bags are carried away from the packer 
on the belt. A plurality of hoppers 45 are mount 
ed beneath the belt and the hopper immediately 
below the packer discharges into container 36. 
The hoppers on either side of the packer dis 
charge into chambers 46, 47 lying on opposite 
sides of the container 36 and containing inclined 
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known as aeration blocks. The false bottoms in 
the chambers lead downwardly from the outer 
ends of the chambers to container 36 and air is 
supplied to the chambers beneath the false bot 
toms through air lines SD, Sf connected to an air 
line S2 supplied by a blower 53. The material 
discharged from the hoppers upon the upper sur 
faces of the false bottoms 48, 49 is aerated by air 
diffusing through the porous blocks and flows 
down the inclined surfaces to enter container 
through openings in its opposite side walls. 
The supply of material within each vessel fo, 

f is aerated by air or other inert gas diffusing 
means 54, 55 in the cylindrical bottom end section 
Ob, b. of each vessel. Such diffusing means 
may take the form of a false bottom of aeration 
blocks to the under Surface of which air is sup 
plied through lines 56, 57 connected to the air 
line 52. The aerated material is elevated from 
the vessels to be discharged into their associated 
containers through elevator pipes 58, 59 within 
the vessels. The pipes have enlarged intake sec 
tions 58a, 59a at their lower ends and air is intro 
duced into the intake sections of the pipe through 
air nozzles 60, 6 connected to the air line 52 and 
extending upward through the lower ends of the 
vessels and into the intake Sections a short dis 
tance. The pipes 58, 59 have curved upper ends 
extending into the containers 2, 3 and, upon 
introduction of air through the nozzles into the 
lower ends of the pipes, the fluent material and 
air rise through the pipes to be discharged into 
the containers. The containers are thus filled 
to a specific level, after which excess material 
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discharged into the containers overflows the bot 
tom edges of openings f4, 5 and returns to the 
Wessels. 

the vessels to, f are, respectively, provided 
with high level signal devices 62, 63 and low level 
signal devices 64, 65. Such devices may merely 
give indications or may be used for controlling 
the supply of material delivered through the 
transport line 23, as desired. 
In the operation of the installation shown in 

Figs. 1 and 2, the vessels 0, are supplied with 
the material to be packaged, and both vessels 
may contain the Same material and be employed 
at the same time, or materials of different com 
positions may be supplied to the vessels and the 
vessels used in alternation. When both vessels 
are to be used for the same material, the material 
is Supplied through the transport line 23 and 
passes through the separator 24 to Screen 27 and 
is directed into the vessels in alternation. The 
contents of the vessels are then aerated and ele 
vated to fill the containers 2, 3 to the desired 
level. From the containers, the material passes 
to the volumetric feeder of the packer and the 
feeder discharges the material at a uniform rate 

50 through the packer nozzles, since the supply to 
- the feeder is under a constant head at all times. 

70 

Dust from the separator 24 and from the ves 
Sels and the containers in communication there 
with is recovered in separator 33 and delivered 
to the container 36. Container 36 also receives 
Spillage from the packer and the contents of bags 
that are broken during the packing operation. 
The material collected in container 36 is then 
raised to the container 39 and discharged, as 
required, into the chute 26, through which the 
fresh material delivered through the transport 
line passes to screen 27 and thence through lines 
28, 29 to the respective vessels 0, . Such direct 
return of the collected dust and spillage to the 

false bottoms 48, 49 made of porous material, 75 main supply vessels is permissible in the new 
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equipment, because the material within the ves 
sels is thoroughly mixed as a result of the aera 
tion and elevation of the material from the ves 
sels to their containers with the excess material 
discharged from the containers returning to the 
vessels. The new equipment thus insures not 
only uniform filling of the bags by the packer, 
but also provides for the return of the dust and 
spillage in such a way as to prevent variations 
in the contents of the bags. 

In the modified form of apparatus illustrated 
in Fig. 3, the vessels 66, 67 are provided with 
aerating means 68, 69 and with elevator pipes 0, 

discharging through openings in the walls of 
the respective vessels into containers 72, 73. Air 
or other inert gas for aeration is supplied to the 
aerating means in the vessels through lines 74, 75 
and air used for elevating is discharged into the 
intake sections at the lower ends of the elevating 
pipes through nozzles 73, 77. The vessels are 
provided with high level signal devices 78, 79 
and low level signal devices 80, 8. The vessels 
have vents in their upper ends connected through 
lines 82, 83 to a dust collector 84 and the col 
lected dust is conducted through a line 85 to a 
container 86. The material to be packaged is 
pneumatically conveyed through a transport line 
8 to an air separator 88, which is connected by 
a line 89 to the dust collector 84. The material 
passes from the separator 88 through a line 90 
to the Screen 9 from which lines 92, 93 lead to 
the respective vessels 66, 67. A valve 94 controls 
flow through the lines 92, 93, so that material 
from the screen may be delivered into either ves 
sel f, ? , as desired. 
The containers 2, 3 are connected through 

valves 95, 96 to a volumetric feeder 97 in a packer 
98 provided with nozzles 99. A conveyor belt 60 
runs beneath the nozzles and over the top of a 
plurality of hoppers to . The central hopper in 
the group leads directly into container 86 and the 
hoppers on either side thereof discharge into the 
casings of screw conveyors 02, 03, which de 
liver material into container 86. Lines G4, fo5 
containing valves 06, to lead from the bottoms 
of the respective vessels 66, 6 to conveyors 02, 

3. Container 86 discharges into intake of a 
transport pump 08 connected by a line 09 to 
the separator 88. 
The operation of the apparatus shown in Fig. 

3 is as follows: The material to be packaged is 
delivered through the transport line to the sepa 
rator 88 and fiows therefrom through screen 9 
and alternately through lines 92, 93 to the inte 
rior of vessels 66, 67. The supplies of material 
in the vessels are aerated and then elevated 
through pipes 70, to containers 72, 73, in which 
a body of material of constant depth is main 
tained at all times. From the containers, the 
material passes to the Volumetric feeder 97 in 
packer 98. Dust recovered in the dust collector 
84 from the vessels 66, 6 and their containers 
and also from the separator 88 passes to the con 
tainer 86, as does also spillage collected in the 
chutes of. The material from vessel 86 is re 
turned to the separator 88 and flows with the 
fresh supply of material to vessels 66, 67. The 
connections 04, 05 from the bottoms of the ves 
sels 66, 67 provide a convenient means for empty 
ing the vessels, whenever a change in the kind of 
material to be packaged is to be made. 

In the different forms of apparatus illustrated, 
the vessels in which the material is aerated have 
been shown as having conical lower ends, and 
aeration blocks are employed as the means for 
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diffusing air through the material. It is to be 
understood that the vessels need not have the 
specific form illustrated, and other aerating 
means, such as air rings or perforated plates, 
may be used in place of the blocks. In th event 
that the vessels are of cylindrical form, the 
aerating means may have an area substantially 
less than the cross-sectional area of the vessel in 
which it is used. 
The apparatus for elevating the pulverulent 

material from the supply vessels forms the sub 
ject matter of my application, Serial No. 703,859, 
filed October 17, 1946, and the apparatus for 
Supplying the material under constant head to 
the packer forms the subject matter of my appli 
cation, Serial No. 703,860, filed October 17, 1946. 

I claim: 
1. Apparatus for filling bags with uniform 

Weights of a pulverulent material, which conn 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at substantially atmospheric pressure, a con 
tainer having a part above the level of material 
in the vessel, means for introducing inert gas 
into the material in the vessel to render the mate 
rial fluent, an elevator pipe having an intake 
near the botton of the vessel and an outlet for 
directing material into the container, means for 
introducing inert gas into the pipe through the 
intake to cause the gas and material to rise 
through the pipe and issue through the outlet 
into the container, an outlet orifice from the con 
tainer, the container having a wall for confining 
a body of material of constant depth above said 
outlet Orifice and also having an opening through 
which material overflowing said wall may escape 
from the container, the outlet of the elevator pipe 
being positioned to direct material into the con 
tainer above said Wall, volumetric feeding means 
at a level lower than the container outlet orifice, 
a connection between the volumetric feeding 
means and the container outlet orifice, and a 
packer for receiving pulverulent material from 
the volumetric feeding means for filling a bag 
with the pulverulent material. 

2. Apparatus for filling bags with uniform 
weights of a pulverulent material, which con 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at Substantially atmospheric pressure, a con 
tainer having a part above the level of material 
in the vessel, means for introducing inert gas 
into the material in the vessel to render the ma 
terial fluent, an elevator pipe having an intake 
near the botton of the vessel and an outlet for 
directing material into the container, means for 
introducing inert gas into the pipe through the 
intake to cause the gas and material to rise 
through the pipe and issue through the outlet 
into the container, an outlet orifice from the con 
tainer, the container having a wall for confining 
a body of material of constant depth above said 
outlet orifice and also having an opening through 
which material overflowing Said wall may escape 
from the container, the outlet of the elevator 
pipe being positioned to direct material into the 
container above Said wall, means for collecting 
dust from the vessel and the container, means for 
returning collected dust to the interior of the 
vessel, volumetric feeding means at a level lower 
than the container outlet orifice, a connection 
between the container outlet orifice and the 
volumetric feeding means, and a packer for re 
ceiving pulverulent material from the volumetric   
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feeding means for filling a bag with the pulveru 
lent material. 

3. Apparatus for filling bags with uniforn 
weights of a pulverulent material, which con 
prises a vessel for holding a body of the Eraterial, 
means for maintaining the interior of the vessel 
at substantially atmospheric pressure, a coin 
tainer having a part above the level of material 
in the vessel, means for introducing inert gas 
into the material in the vessel to render the 
material fluent, an elevator pipe having an intake 
near the bottom of the vessel and an outlet for 
directing material into the container, means for 
introducing inert gas into the pipe through the 
intake to cause the gas and material to rise 
through the pipe and issue through the outlet 
into the container, an outlet orifice from the 
container, the container having a Wall for con 
fining a body of material of constant depth above 
said container outlet, orifice and also having an 
opening through which material overflowing said 
wall may escape from the container, the outlet 
of the elevator pipe being positioned to direct 
material into the container above said wall, 
volumetric feeding means at 2 level lower than 
the container outlet, orifice, a connection between 
the container outlet orifice and the Volurnetic 
feeding means, a packer for receiving material 
from the volumetric feeding means for filling a 
bag with the pulverulent material, and means 
for collecting spillage at the packer and returning 
it to the interior of the vessel. 

4. Apparatus for filling bags with uniforn 
weights of a pulverulent material, which con 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at Substantially atmospheric pressure, a CO 
tainer having a part above the levei of material 
in the vessel, means for introducing inert gas into 
the material in the vessel to render the material 
fiuent, an elevator pipe having an intake neal 
the bottom of the vessel and an outlet for direct 
ing material into the container, means for intro 
ducing inert gas into the pipe through the intake 
to cause the gas and material to rise through the 
pipe and issue through the outlet into the con 
tainer, an outlet orifice from the container, the 
container having a wall for confining a body of 
material of constant depth above said outlet ori 
fice and also having an opening through which 
material overflowing said Wall may escape from 
the container, the outlet of the elevator pipe 
being positioned to direct material into the con 
tainer above said wall, volumetric feeding means 
at a level lower than the container outlet orifice, 
a connection between the container outlet orifice 
and the volumetric feeding means, a packer for 
receiving pulverulent material from the Volu 
metric feeding means for filling a, bag With the 
pulverulent material, dust collecting means for 
recovering dust from the vessel and container, 
means for collecting spillage at the packer, and 
means for returning the spillage and collected 
dust to the interior of the vessel. 

5. Apparatus for filling bags with uniform 
weights of a pulverulent material, which com 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at substantially atmospheric pressure, a con 
tainer having a part above the level of material 
in the vessel, means for introducing inert gas into 
the material in the vessel to render the material 
fluent, an elevator pipe having an intake near the 
bottom of the vessel and an outlet for directing 
material into the container, means for introduc 
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8 
ing inert gas into the pipe through the intake to 
cause the gas and material to rise through the 
pipe and issue through the outlet into the con 
tainer, an outlet orifice from the container, the 
container having a wall for confining a body of 
material of constant depth above said container 
outiet, orifice and also having an opening through 
which material overflowing said wall may escape 
from the container, the outlet of the elevator 
pipe being positioned to direct material into the 
container above said wall, a pneumatic trans 
port, line through which the material is conveyed 
in suspension in air, a tank to which the line 
leads and in which the material is separated 
from the conveying air, means for conducting 
in atterial from the tank to the interior of the 
vessel, means for collecting dust from the tank, 
vessel, and container, means for delivering the 
dust, into the interior of the Vesse, volumetric 
feeding means below the level of the container 
outle, orifice, a connection between the con 
tainer outle, orifice and the volumetric feeding 
means, and a packer for receiving pulverulent 
material froin the volumetric feeding means for 

5 filing a bag With the pulverulent material. 
6. Apparatus for filling bags with uniforn 

weights of a pulverulent material, which coin 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at substantially atmospheric pressure, a container 
having a part above the level of material in the 
vessel, means for introducing inert gas into the 
material in the vesse to render the material 
fluent, an elevator pipe having an intake near 
the bottom of the vessel and an outlet for direct 
ing material into the container, means for intro 
ducing inert gas into the pipe through the intake 
to cause the gas and material to rise through 
the pipe and issue through the outlet into the 
container, an outlet orifice from the container, 
the container having a wall for confining a body 
of material of constant depth above said con 
tainer outlet orifice and also having an opening 
through which material overflowing said wall 
may escape from the container, the outlet of the 
elevator pipe being positioned to direct material 
into the container above said wall, a pneumatic 
transport line through which the material is con 
Veyed in Suspension in air, a tank to which the 
line leads and in which the material is separated 
from the conveying air, means for conducting 
material from the tank to the interior of the 
vessel, means for Collecting dust from the tank, 
vessel, and container, volumetric feeding means 
below the level of the container outlet orifice, 
a, connection between the container outlet ori 
fice and the volumetric feeding means, a packer 
for receiving pulverulent material from the volu 
metric feeding means for filling a bag with the 
pulverulent material, means for collecting spillage 
at the container, and means returning the spill 
age and collected dust to the interior of the con 
tainer. 

7. Apparatus for filling bags with uniform 
Weights of a pulverulent material, which com 
prises a vessel for holding a body of the material, 
means for maintaining the interior of the vessel 
at Substantially atmospheric pressure, a container 
having a part above the level of material in the 
Wessel, means for introducing inert gas into the 
material in the vessel to render the material 
fluent, an elevator pipe having an intake near 
the bottom of the vessel and an outlet for direct 
ing material into the container, means for intro 
ducing inert gas into the pipe through the intake 



9 
to cause the gas and material to rise through 
the pipe and issue through the outlet into the 
container, an outlet orifice from the container, 
the container having a wall for confining a body 
of material of constant depth above said. Con 
tainer outlet orifice and also having an opening 
through which material Overflowing said wall 
may escape from the container, the outlet of the 
elevator pipe being positioned to direct material 
into the container above said waii, means for co 
lecting dust from the vessel and the container, 
means for purifying the collected dust, means for 
delivering the purified dust into the interior of 
the Wessel, volumetric feeding means below the 
level of the container Outlet orifice, a connection 
between the container outlet orifice and the volu 
metric feeding means, and a packer for receiv 
ing pulverulent material from the volumetric 
feeding means for fling a bag with the pulveru 
lent materia. 

8. Apparatus for filling bags with uniforn 
weights of a pulverulent material, which com 
prises a pair of vessels each for hoiding a body 
of the material, means associated with each ves 
sel for maintaining the interior thereof at Sub 
stantially atmospheric pressure, a pair of con 
tainers each associated with a vessel and having 
a part above the level of materia in its related 
vessel, means for introducing an inert gas into 
the material in each vessel to render the material 
filent, an elevator pipe for each Wessel, each pipe 
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flowing said wall may escape from the container, 
the Outlets of the elevator pipes being positioned 
to direct material into the respective associated 
containers above their said walls, volumetric 
feeding means at a level lower than either con 
tainer outlet orifice, valved connections between 
the respective containers and the volumetric feed 

2 
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having an intake near the bottom of its related 
Wessel and aa outlet for directing material into 
the container associated with its vessel, means 
for introducing inert gas into each pipe through 
the intake thereof to cause material and gas to 
rise through the pipe and issue through the out 
let into the container related to the pipe, an 

35 

Outlet orifice from each container, each con 
tainer having a wall for confining a body of 
material of constant depth above its outlet orifice 
and also having an opening through which mate 
rial overflowing said wall may escape from the 
container, the outlets of the elevator pipes being 
positioned to direct material into the respective 
associated containers above their said wails, volu 
metric feeding means at a level iower than either 
container outlet orifice, valved connections be 
tween the respective containers and the voia 
metric feeding means, and a packer for receive 
ing pulverulent material from the volumetric 
feeder means for filling a bag with the pulveru 
ent material. 
9. Apparatus for filling bags with uniform 

weights of a pulverulent material, which com 
prises a pair of vessels each for holding a body of 
the material, means associated with each vessel 
for maintaining the interior thereof at Substan 
tially atmospheric pressure, a pair of containers 
each associated with a vessel and having a part 
above the level of material in its related vessel, 
means for introducing an inert gas into the ma 
terial in each vessel to render the raterial fuent, 
an elevator pipe for each vessel, each pipe having 
an intake near the bottom of its related vesse 
and an outlet for directing material into the con 
tainer associated with its vessel, means for in 
troducing inert gas into each pipe through the in 
take thereof to cause the gas and material to rise 
through the pipe and issue through the outlet 
into the container related to the pipe, an outlet 
orifice from each container, each container hav 
ing a wall for confining a body of material of 
constant depth above its outlet orifice and also 
having an opening through which material Over 
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ing means, a packer for receiving pulverilent 
material from the volumetric feeding means for 
filing a bag with the pulverulent material, means 
for collecting dust from the vessels and contain 
ers, and means for returning the collected dust; 
to the vessels. 

10. Apparatus for filling bags with uniform. 
Weights of a pulverulent material, which con 
prises a pair of Wessels each for holding a body 
of the material, means associated with each ves 
sel for maintaining the interior thereof at Sui 
stantially atmospheric pressure, a pair of con 
tainers each associated with a vessel and having 
a part above the level of material in its related 
Wessei, means for introducing an inert gas into 
the material in each vessel to render the nate 
rial fluent, an elevator pipe for each vessel, each 
pipe having an intake near the bottom of its re 
lated vessel and an outlet for directing material 
into the container associated with its vesse, 
means for introducing inert gas into each pipe 
through the intake thereof to cause the gas and 
material to rise through the pipe and issue 
through the outlet into the container related to 
the pipe, an outlet orifice from each container, 
each container having a wall for confining a body 
of material of constant depth above its outlet 
Orifice and also having. an opening through which 
material overflowing Said wall may escape from 
the container, the outlets of the elevator pipes 
being positioned to direct material into the re 
spective associated containers above their said 
wallis, volumetric feeding means at a level lower 
than either container outlet orifice, waived con 
nections between the respective containers and 
the volumetric feeder means, a packer for receiv. 
ing pulverulent material from the volumetric 
feeding means for filling a bag with the pulveru 
lent material, and means for introducing mate 
rial into the containers to maintain the supply 
therein. 

ii. Apparatus for filling bags with uniform 
weights of a pulverulent material, which com 
prises a pair of vessels each for holding a body 
of the material, means associated with each ves 
Set for maintaining the interior thereof at sub 
stantially atmospheric pressure, a pair of con 
tainers each associated with a vessel and having 
a part above the level of material in its related 
Wessel, Emeans for introducing an inert gas into 
the material in each vessel to render the mate 
rial fluent, an elevator pipe for each vessel, each 
pipe having an intake near the bottom of the 
vessel and an Outlet for directing material into 
the container associated with its vessel, means 
for introducing inert gas into each pipe through 
the intake thereof to cause the gas and material 
to rise through the pipe and issue through the 
outlet into the container related to the pipe, an 
outlet orifice from each container, each container 
having a wali for confining a body of material 
of constant depth above its outlet orifice and also 
having an opening through which material over 
flowing said Wall may escape from the container, 
the outlets of the elevator pipes being positioned 
to direct material into the respective associated 
containers above their said walls, volumetric feed 

Sing means at a level lower than either container   
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outlet orifice, valved connections between the re 
spective containers and the volumetric feeder 
means, a packer for receiving pulverulent mate 
rial from the volumetric feeding means for fl 
ing a bag with the pulverulent material, means 
for collecting dust from the vessels and contain 
ers, means for collecting spillage at the packer, 
and means for returning the collected dust and 
spillage to the vessels. 
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