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[57] ABSTRACT 
A powder feed device for non-free ?owing powders 
which includes a container and a mechanically driven 
powder feed mechanism. The powder feed mechanism 

1 includes a centrally disposed linearly driven powder 
feed tube associated with a pair of rotatably and lin 
early driven wiper blades. The top of the powder feed 
tube is located just below the upper level of the pow 
der and the wiper blades sweep the powder from the 
top of the container supply toward the centrally dis 
posed tube which in turn delivers the powder out of 
the bottom of the container. 

1 Claim, 3 Drawing Figures 
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POWDER FEED DEVICE FOR NON-FREE 
FLOWING POWDERS 

BACKGROUND OF THE INVENTION 

The difficulties in feeding powder of the non-free 
?owing of “sticky” types such as for example tungsten 
and molybdenum powders are well known. At present 
most powder feed devices generally incorporate augers 
vor vibrators to deliver the powder and there are many 
disadvantages to these kinds of powder feeds when 
used in connection with “sticky” or non-free ?owing 
powders such as tungsten or molybdenum. One of the 
principal problems with most powder feed mechanisms 
is that they feed from the bottom of the powder pile 
and the weight of the powder stack above that at the 
bottom of the container which is about to be fed causes 
packing of the powder. This packing is accentuated by 
the motion of any auger or vibrator and renders segre 
gation of the powder for delivery through the bottom 
of the mechanism extremely difficult due to adhesion 
between the powder particles and because of the high 
friction, induced by the packing which must be over 
come to move one powder particle with respect to an 
other. If the height of the powder pile is significant de 
livery of tungsten or molybdenum from the bottom of 
a powder feeder is almost impossible because of the 
compaction which occurs through the weight of the 
powder pile. 

SUMMARY OF THE INVENTION 

This invention relates to powder feeding devices and 
more particularly to a powder feed device for feeding 
non-free ?owing powders such as molybdenum and 
tungsten. 
The powder feed mechanism of this invention deliv 

ers powder from the top of the powder pile through the 
operation of simple wiping blades which are rotated at 
the top of the powder pile causing the powder to move 
unimpeded to a centrally disposed feed tube which 
moves linearly as the powder supply height decreases. 
The smooth and unimpeded feeding of non-free flow~ 

ing powders is accomplished in accordance with the 
present invention by providing a cylindrical powder 
container having a funnel shaped bottom terminating in 
a ‘tubular extension. A powder feed tube is slidably 
mounted within the tubular extension and extends axi 
ally of the container. A pair of rotatable wiper blades 
are mounted adjacent the upper end of the powder feed 
tube to drive means which is associated with the pow 
der feed tube and which imparts linear motion to the 
powder’ feed tube and both linear and rotary motion to 
the wiper blades. The wiper blades and the top of the 
powder feed tube are located adjacent the top of the 
powder pile within the cylindrical container and upon 
Operation of the drive means the rotating wiper blades 
wipe the top layer of powder toward the opening at the 
top of the powder feed tube to thereby deliver the pow 
der from the top of the powder pile out of the bottom 
of the powder container tubular extension. 

BRIEF DESCRIPTION OF THE DRAWING 

The attendant advantages of the powder feed mecha 
nism of this invention will become more readily appar 
ent and better understood as the following detailed de 
scription is considered in connection with the accom 
panying drawings, in which: 

5 

2 
FIG. 1 is a side elevation view, partly in section, of 

the powder feed mechanism of this invention; 
FIG. 2 is a sectional view taken along the line II~ll 

of FIG. 1; and 
FIG. 3 is a top plan view of the powder feed mecha 

nism of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now in detail to the drawings wherein like 
reference characters represent like parts throughout 
the several views there is illustrated in FIG. 1 a feeder 
for non-free ?owing powders constructed in accor 
dance with this invention. The feeder, generally desig 
nated 10 includes a powder container having a cylindri 
cal upper portion 12 terminating in a funnel shaped 
bottom portion 14 and a tubular extension 16 with 

’ ?ared bottom opening 18. 
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The outer container is mounted to a support base 20 
through the tubular extension 16 which is clamped tov 
the support base 20 by clamp 22 and held in place by 
a pair of threaded bolts 24 which secure the tubular ex 
tension 16 between the clamp 22 and the support base . 
20. An upright support member 26 is mounted to the 
support base 20 and extends vertically. At the top of 
the support member 26 is mounted a motor 28 which 
drives a pair of drive pulleys 30. A pair of belts 32 con 
nect the drive pulleys 30 to a mechanism driving head 
generally designated 34. 
The mechanism driving head 34 is mounted on the 

container cap or lid 36 which rides on a raised rib or 
ring 38 welded to the exterior surface of the powder 
container 12. The container cap 36 has a threaded ap 
erture 40 centrally disposed therein and a bushing 42 
having a pair of shoulders 44 and 46 thereon is 
threaded into the threaded aperture 40 in the housing 
cap 36. The shoulder 44 of the bushing 42 serves to re 
tain the bearing washer 48 against the top of the con 
tainer cap and the driven pulley 50 is retained against 
the bearing washer 48 by the upper shoulder 46 of the 
bushing 42. The bushing 42 has a central aperture 
therethrough which is threaded at 52 and a threaded 
driving shaft 54 is threaded therethrough. The threaded 
driving shaft 54 includes therein an elongated key’slot 
56. A key member 58 is mounted through the upper 
portion of the driven pulley 50 and extends into the 
elongated key slot 56 to thereby impart rotary motion 
to the shaft 54. 
When the drive pulleys 30 are rotated by the motor 

28 the belts 32 cause the driven pulley 50 to rotate and 
the rotation of the driven pulley 50 is imparted to the 
driving shaft 54 through the key 58 and the key slot 56. 
Upon rotation of the driving shaft 54 by the-key 58 the 
shaft will move axially as indicated by the arrow 60 
through the interaction of the internal threads 52 on 
the bushing 42 and the threads 62 onthe drive shaft 54. 
A plurality of wiper blades 64, are rigidly attached at 

'66 to-the bottom of'the shaft‘5'4. Two-wiper blades 64 
have been illustrated but any number ‘may be em 
ployed. Below the'wiper blade connection'66, loosely 
secured to the shaft extension “is the inner powder 
delivery tube 70. The inner powder delivery tube 70 is 
connected to the washer 72, which loosely surrounds 
the shaft extension 68, by a pair of arms 74-and the 
washer 72 rides on a bearingplate 76 which is'secured 
to the bottom of the shaft extension 68v byanut 78. The 
loose connection between the washer 72 and the shaft 
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extension 68 permits the inner powder delivery tube 70 
to be driven longitudinally by the driving shaft 54 but 
the powder delivery tube does not rotate with the shaft. 
Friction between the powder particles‘ and the delivery 
tube as well as wear from such friction on the powder 
delivery tube is thus eliminated. The wiper blades 64 
which extend radially from the shaft 54 are also given 
a slight upwardly directed bend so that when they 
sweep the top of the powder pile the disturbed particles 
will tumble downwardly toward the powder delivery 
tube 70. 

In operation, the threaded shaft is rotated clockwise, 
as seen in FIGS. 2 and 3, causing the shaft 54 to be 
withdrawn out of the top of the driving head mecha 
nism 34 until the top of the connection 66 abuts the un 
derside of bushing 42. With the container cap 36 re 
moved the powder container 10 is ?lled with a non-free 
?owing powder such as tungsten or molybdenum and 
the cap 36 replaced. Motor 28 is actuated causing drive 
pulley 30 through belt 32 to drive the driven pulley 50 
in a counterclockwise direction. Rotation of the pulleys 
50 causes the shaft 54, through operation of the key 58, 
to also rotate in a counterclockwise, as viewed from 
above, direction. Rotation of the shaft 54 in a counter 
clockwise direction causes the shaft to move slowly 
downwardly in an axial direction because of the inter 
nal threads on the bushing 52. As the blades 64 rotate 
on the top of the powder, the powder is moved toward 
the open top of the inner powder delivery tube 70. 
Even when the rod 54 is raised so that the upper nut on 
?xed connection 66 abuts the bottom of the bushing 
52, the inner powder delivery tube will not be with 
drawn completely from the tubular extension 16 of the 
powder container. As the blades 64 are rotated powder 
is caused to slide on the top of the powder pile toward 
the top open end of the inner powder delivery tube 70 
thus delivering powder from the top of the powder pile 
out the bottom opening 18 of the container. 
As will be apparent the progressive downward move 

ment of the inner powder delivery tube through that 
similar motion of the shaft 54 will cause the wiper 
blades 64 to continuously ride on the top of the powder 
pile. The angular position of the blades 64 with respect 
to the horizontal causes the powder disturbed at the top 
of the pile by the blades to roll or slide toward the open 
end of the powder delivery tube and by controlling the 
speed of rotation and linear descent of the powder de 
livery mechanism a timed ?xed quantity amount of 
powder can be delivered out the bottom open end 18 
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4 
of the tubular extension 16. ‘ 
Although the powder feeding device of this invention 

has been disclosed as being particularly adapted for use 
with sticky powders such as tungsten or molybdenum 
it will be apparent that the powder delivery mechanism 
of this invention can be employed with the free ?owing 
powders as well as non-free ?owing powders. 

I claim: 
1. A powder feed device for delivering a powder from 

a powder container, said powder being delivered from 
the top of a pile of powder within said container out of 
the bottom of said container, said powder feed device 
including; 
a cylindrical container having a tubular extension ex 
tending from the central bottom portion thereof; 

a cover member for covering the open top of said 
container, said cover member including a central 
aperture therethrough and a hollow bushing 
mounted in said aperture having internal threads 
therein; 

a pulley mounted for rotation about said bushing; 
drive shaft means extending through said bushing and 
having external threads thereon adapted to coact 
with the internal threads on said bushing to impart 
linear motion to said shaft when said shaft is ro 

tated; 
a powder feed tube telescopically received in the tu 
bular extension of said container and extending up 
wardly into said powder container, said powder 
feed tube being loosely connected at its upper end 
to the lower end of said drive shaft means to 
thereby permit said drive shaft means to impart 
only linear vertical motion to said powder feed 
tube; 

wiper blade means rigidly connected to said drive 
shaft means adjacent its connection to said powder 
feed tube, said wiper blade means extending up 
wardly at an angle away from said powder feed 
tube; 

means for imparting rotary motion to said pulley; and 
means including a key slot in said drive shaft means 
and a key on said pulley extending into said key slot 
for transmitting rotary motion from said pulley to ' 
said drive shaft means whereby said rotary motion 
of said drive shaft means is imparted to said wiper 
blade means and linear motion of said drive shaft 
means is imparted to both said wiper blade means 
and said powder feed tube. 

* * * * * 
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