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This invention relates to powder dispensers, 
and more particularly to powder dispensers 
wherein powdered material is entrained by a 
?owing stream of a gas, such as air or acetylene, 
and conducted to a point of use. The invention 
involves improvements over the powder dispens 
ers disclosed in Patent 2,327,337 issued August 
24, 1934 to Charles J. Burch. 
Among the objects of the present invention 

are the ‘provision of a novel powder dispenser 
wherein large quantities of powder' may be 
picked up continuously by a flowing stream of 
gas; and whereby the quantity of powder car 
ried by the gas may be accurately controlled 
from the outside of the powder dispenser. Other 
objects are the provision of a powder dispenser 
in which powder is prevented from settling into 
the discharge conduit when the dispenser is 
idle; in which a removable and replaceable dis 
pensing unit is provided; and in which there is 
a false bottom in the powder ‘container and pro 
vision is made for equalizing the gas pressures 
above and below the false bottom. - 
Other objects are to provide a. powder dispense 

er wherein the access of powder to the space be 
tween relatively movable parts is prevented; to 
provide a powder dispenser whereby powder can 
be dispensed from a single powder container to 
a plurality of conduits; and toprovide a powder 
dispenser which is simple, compact, and emcient. 
The above and other objects, and the novel 

features of the invention, will become apparent 
from the following description having reference 
to the accompanying drawings, wherein: 

Fig. 1 is a vertical sectional view of one form 
of powder dispenser embodying the invention; 

Fig. 2 is a side elevational view, partly broken 
away and in section, of another and preferred 
form of powder dispenser embodying the inven 
tion; 

Fig. 3 is an enlarged vertical sectional view of 
a part of the powder dispenser of Fig. 2; and 

Fig. 4 is a side elevational view showing a part 
of still another form of powder dispenser. 

Referring to Fig. 1, one form of the powder 
dispenser of the invention comprises a closed 
vertical cylindrical container C, and a removable 
and replaceable dispensing unit D detachably se 
cured to the bottom of the container. The con 
tainer C has a top wall I I provided with an open 
ing l5 for the introduction of powder, closed by 
a plug I'I bearing against a gasket l9; and a bot 
tom wall 13 provided with 'a central opening 2| 
through which part of the dispensing unit D ex 
tends into the container.‘ 
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To facilitate the ?ow of powder to the bottom 

of the container C, a partition or false bottom 
23, having generally the shape of an inverted 
cone with steeply sloping sides, is brazed or 
otherwise secured within the container C with 
its lower end flush with the rim of the opening 
2i, and with its upper end engaging the side 
walls of the container. The annular chamber 25 
formed below the false bottom 23 thus is sealed 
from the chamber 21 above the false bottom. To 
prevent buckling of the relatively thin partition 
23 by the weight of powder and the pressure of 
gas, a conduit 29 at one side of the container C 
passes through the partition and establishes 
communication between the two chambers 25 and 
21 for equalizing the gas pressures. The upper 
portion of the conduit 29 is bent so that its end 
faces downwardly to prevent the entrance of 
powder therein while the container C is being 
?lled. The container C may be supported in any 
suitable way; as by a plurality of legs 3!, two of 
which are partially shown in the drawing. 
The dispensing unit D includes a disc shaped 

body 32 bolted tightly to the bottom wall I3 and ‘ 
compressing a gasket 33 against the wall to pro 
vide a gas-tight seal. A vertically arranged hol 
low powder barrier such as a dome 35, having an 
open lower end threaded into a central passage 
34 in the body 32, projects from the inside of 
the body upwardly into the chamber 21. Up 
wardly and inwardly inclined powder inlet ports 
31 extend through the wall of the barrier 35 for 
establishing communication between the interior 
of the dome and the portion of the container C 
outside of the dome. A powder discharge con 
duit 39, which has an‘ open upper end or en 
trance within the barrier .35 above the level of 
the ports 31, is brazed or otherwise secured gas‘ 
tightly in an adaptor 4| threaded into the lower 
end of the passage 34 and extends downwardly 
through the adaptor to the outside of the powder 
dispenser, where it may be coupled to a hose or 
other conduit 65 for carrying away the powder. 
A gas injector or bleeder tube 41, shaped like 

an inverted U, has one leg extending downward 
ly through an opening in the top of the barrier 
35 a substantial distance into the discharge tube 

' 39 through its entrance in spaced relation to the 

50 
internal wall thereof. The other leg of the 
bleeder tube 41 outside the barrier 35 is con 
nected by a ‘male threaded adaptor 49 into 
an eccentrically arranged passage 5| passing 
through the body 32 from the inside to the out 
side thereof. Thus, the bore 5!, the adaptor 49, 
and the tube 41 form a continuous gas supply 
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conduit or passage extending through the body 
32 from the outside to the inside of the container 
C and into the barrier 35 and the discharge con 
duit 39. 
Gas is supplied to the bleeder tube 41 by a 

branch conduit 53, including an elbow 54 thread 
ed into the passage 5|, controlled by a needle 
type throttle valve 55 for regulating the flow of 
gas. The conduit 53 is connected to a main gas 
supply conduit 51 by a pipe T 59, which is also 
coupled to a second branch conduit 6| connected 
at its upper end into the container C near the 
top thereof and above the level of powder. The 
?ow of gas through the main conduit 51 to the 
branch conduits 53 and 6| also is controlled by 
a needle-type throttle valve 63. 
In the operation of the powder dispenser shown 

in Fig. 1, the container C is ?lled through the 
opening I5 with powder, such as powdered iron, 
to a level just below the upper ends of conduits 6| 
and 29. After plugging the opening I5, the valve 
‘63 is opened, and the valve 55 is adjusted to give 
the desired rate of gas flow through the bleeder 
conduit 41. Since the walls of the partition 23 
are inclined at an angle greater than the angle 
of slip of the particular material to be dispensed, 
powder continuously ?ows downwardly under the 
in?uence both of gravity and of the gas intro 
duced above the powder level by the conduit 6|. 
At the bottom of the container, the powder passes 
through the ports 31 to the interior of the barrier, 
dome 35, is carried upwardly to the entrance of 
the discharge conduit 39 both by the gas which 
works its way down through the mass of powder 
and by the suction created by the gas ?owing 
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from the bleeder conduit 41 into the dome and '. 
the discharge conduit, and then passes down 
wardly into the delivery conduit 65. 7 
By properly adjusting the valves 55 and 63, the 

amount of powder picked up‘ by the ?owing gas 
may be regulated to any desired quantity within 
the limits of the apparatus. When the valve 55 
has been properly adjusted, the rate of powder 
?ow through the conduit 39 thereafter is directly 
proportional to the gas pressure above the pow 
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der. It has been found possible to carry powder _ 
through long lengths of hose 65 at rates between 
1]4 1b./min. and 3 lb._/min. with gas ?ows in the 
range of 5 to 50 cu. ft./hr. For example, ?ne iron 
powder has been carried through the conduit 65 ' 
by compressed air at the rate of about 1 'lb./min. 
with a pressure of 5 lb./sq. in. in the container C 
and an air ?ow of 15 cu. ft./hr. The powder ?ows 
and the gas pressures may vary, depending upon 
the type of powder, its screen analysis, its spe 
ci?c gravity, and the contour of the conduit sys 
tem. 
By terminating the discharge conduit 39 above 

the level of the ports 31, powder is prevented 
from settling into and clogging the discharge con 
duit when the dispenser is idle. Thus, the dis 
penser is always ready to go into operation in 
stantly._ 
When the dispensing unit D is to be removed 

from the powder dispenser for repair, replace 
ment, or cleaning of parts, it is only necessary to 
uncouple the pipe union 56 from the rest of the 
conduit 53, and the conduit 65 from the discharge 
conduit 39, after which the bolts holding the body 
32 to the bottom wall I3 may be removed. If the 
conduits 53 and 65 are ?exible hoses, it is not 
even necessary to uncouple these conduits before 
removing the bolts. 
In the preferred embodiment of the invention, 

shown in Figs. 2 and 3, a powder container C’ has 

a frusto-conical bottom wall 1| terminating at its 
lower end in a short skirt 13 which is welded to a 
heavy annular ?ange 15 surrounding an opening 
11. The top of the container C’ is closed gas 
tightly by a heavy cover 19 carrying an annular 
gasket 8| which rests on the upper edge of the 
container. Several bolts 83 are swiveled to brack 
ets 85 on the container C’ for movement into and 
out of slots 81 in the cover 19. When the bolts 
83 are within the slots 81, the cover is held tightly 
in place by heavy wing nuts 89 threaded on the 
bolts and bearing against the top surface of the 
cover. 
The dispensing unit D’ includes a heavy de 

tachable body 9| bolted tightly to the ?ange 15 
and sealed against gas leakage by a gasket 93 in 
terposed between the body and the ?ange. A 
unitary adjustable powder discharge conduit 95, 
having a conical counterbore 96 in its upper or 
entrance end, is threaded into a central bore 91 
in the body 9| and projects upwardly through a 
central counterbore 99 into the container C’, the 
construction being such that the discharge con 
duit can be moved upwardly or downwardly by 
rotating it. A handle IOI is secured to the bot 
tom of the discharge conduit 95 for adjusting its 
position, and a pointer I03 associated with the 
handle travels over a scale I05 on the body 9| for 
indicating the position of the discharge conduit. 
When the desired adjustment has been obtained, 
the position of the discharge conduit 95 is ?xed 
by tightening a lock-nut I04 against a gasket I06 
interposed between the lock-nut and the body 9 I. 

_A barrier dome I01, having side ports I09 be 
low-thetop of the discharge conduit 95 for the 
entrance of powder from the container, is ar 
ranged over the discharge conduit in spaced rela 
tion thereto and is threaded at its lower end into 
the counterbore 99. For preventing the access of 
powder to the space between the threads of the 
discharge conduit 95 and the bore 91, an annular 
gaskfet III of rubber or like resilient material is 
wedged between the walls of the discharge con 
duit and the counterbore 99 and is clamped in 
position between the bottom edge of the dome I01 
and the bottom of the counterbore. With this 
construction, the position of the conduit 95 can 

> be adjusted easily at all times because exclusion 
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of powder from the threads prevents galling and 
binding. 
Gas is supplied to the dispensing unit D’ by a 

supply conduit I I3 coupled to one side of the body 
9| and opening into a lateral passage “5 which 
in turn connects with a vertical passage I I1. Gas 
flow through conduit “3 is regulated from out 
side the container C’ by a valve I I4. A vertical 
nipple “9 extending up into the container C’ 
outside of the dome I01 is threaded at its lower 
end into the passage Ill and at its upper end 
is detachably coupled to one leg of an inverted 
U shaped tube I2 I. The other leg of the tube I 2| 
is coupled to a stationary inpector I23 which is 
threaded into the top of the dome I01 and pro 
jects downwardly therein in axial alignment with 
the discharge conduit 95. The injector I23 has 
a relatively large diameter portion I24 above the 
entrance of the discharge conduit 95, an abrupt 
square shoulder I25, and small diameter nipple 
I21 which extends downwardly from the shoulder 
within the discharge conduit in spaced relation 
to the wall thereof. With this construction, rela 
tive adjusting movement between the injector I23 
and the discharge conduit 95 toward and away 
from one another varies the size of the clearance 
space between the shoulder I25 and the wall of 
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the conical counterbore It, thus varying the quan 
tity of powder which can enter the discharge 
conduit. I . 

For supplying gas to the space in the container 
0' above the level of the powder, the gas supply 
conduit H3 extends from below the container up 
through the bottom wall ‘II to a position near 
the top of the container, where it is so curved that 
its open upper end faces downwardly, thus ex-~ 
cluding powder from the conduit when the con 
tainer is being ?lled. 
Communication between the conduit H3 and a 

source of gas for operating the dispenser is estab 
lished by a second conduit I29 extending through 
a side wall of the container C’ and coupled to the 
conduit H3 within the container. For regulating 
the gas pressure in the dispenser an automatic 
pressure regulator I30 of well known construction 
is interposed in the conduit I29, and a gas cleaner 
I3I of a standard type is also installed in the con 
duit I29 upstream of the regulator, both the 
cleaner- and the regulator being supported by a 
bracket I32 welded to the outside of the con 
tainer C’. 

- The operation of the powder dispenser of Figs. 2 . 
and 3 is identical with’ that of the dispenser of 
Fig. -1. However, the dispenser of Figs. 2 and 3 
is'especially advantageous because the rate of 
powder dispensing can be controlled very accu 
rately by rotating the discharge conduit 95 from - 
outside the container C’ to increase or decrease 
the size of the clearance space between the conical 
surface 96 and the abrupt shoulder I25. Provi 
sion of the pointer I03 and the scale “15 also 
makes it possible to adjust the spacing as accu 
rately as desired. In this way, it is possible to 

, adjust the dispenser to give a maximum rate of 
powder dispensing with any given rate of gas 
flow, or, if desired, any desired ratio of powder 
to gas in the powder-laden gas stream can be 
obtained. Another advantage lies in the more 
compact and simple construction wherein a 
double bottom is eliminated and the gas conduits 
are partially enclosed within the container itself. 
Furthermore, the formation of the clearance 
space between a conical surface 96 and an abrupt 
shoulder I25, and the-location of the inlet ports 
it! below the top of the discharge conduit 95 
permit effective dispensing of powders of non 
uniform size, such as a mixture of relatively 
course particles with relatively fine particles. 
In the modi?cation of the invention shown in 

Fig. 4, a detachable dispensing unit D" is secured 
to the bottom of a container C" in the manner 
described in connection with Figs. 2 and 3. A 
plurality of identical powder dispensing devices 
I33 of the type described in detail in connection 
with Figs. 2 and 3 are arranged eccentrically in 
the dispensing unit D" and are adapted to be 
coupled to a plurality of powder conveying con 
duits by nipples I34 and I35. Gas is supplied to 
the several dispensing. devices by separate tubes 
I36 and I31 connected to a single gas supply con 
duit H3’, and controlled by separate valves I39 
and III, respectively. Using such a construction 
two or more powder conveying conduits can be 
supplied with powder simultaneously from a single 
container by an appropriate number of powder 
dispensing devices. Individual regulation of gas 
and powder ?ows can be obtained by adjusting 
the individual gas control valves, and by adjust 
ing the positions of the individual powder dis 
charge conduits 95’ in the manner described in 
connection with Figs. 2 and 3. 
' Speci?c embodiments of the invention have 

10 

40 

55 

60 

65 

70 

75 

- 6 
been described in detail only to illustrate the prin 
ciples of the invention. It is to be understood that 
changes in the construction and relative arrange 
ment of parts can be made within the scope of the 

_ invention, as de?ned by the appended claims. 
I claim: , 
1. A powder dispenser comprising a container 

adapted to hold a supply of powder; a hollow 
powder barrier within said container having a 
lower end engaging the bottom thereof, said bar 
rier having a side wall provided with port means 
therethrough establishing communication be 
tween the interior of said barrier and the portion 
of said container outside of said barrier for ad 
mitting powder to said barrier; a powder dis 
‘charge conduit separate from said barrier hav 
ing an entrance in said barrier spaced from said 
side wall, said conduit extending downwardly 
from said entrance to the outside of the dispenser; 
and a gas injector extending downwardly into 
said powder discharge conduit through said en 
trance in spaced relation to the internal wall 
thereof. _ . 

2. In a powder dispenser, a closed container 
having top, side, and bottom; a. false bottom 
adapted to support a body of powder closely ?t 
ting said side and bottom, said false bottom par 
titioning said container into upper and lower 
chambers; means for introducing gas under pres 
sure into said upper chamber; and a pressure 
equalizing conduit extending from said lower 
chamber to a position near the top of said upper 
chamber so located as to be above the level of 
powder therein. 

3. A powder dispenser comprising a closed con 
tainer having a top, side, and bottom; a hollow 
dome within said container adjacent to said bot 
tom, said dome having a side wall provided with 
port means establishing communication between 
the interior of said dome and the portion of said 
container outside of said dome for admitting pow 
der to said dome; a false bottom in said con 
tainer closely ?tting said side and bottom for ' 
supporting a body of powder, said false bottom 
sloping inwardly and downwardly toward said 
dome for guidingpowder thereto, and said false 
bottom partitioning said container into upper 
‘and lower chambers; a powder discharge conduit 
having an open upper end in said dome spaced 
from said side wall, said conduit extending down 
wardly from said open end to the outside of said 
dispenser; a gas injector extending downwardly 
into said powder discharge conduit through the 
open end thereof; means for introducing gas into 
said container near the top thereof above the level 
of such powder; and a pressure equalizing con 
duit extending from said lower chamber to a 
position near the top of said upper chamber so ’ 
located as to be above the level of such powder. 

4. In a powder dispenser, a powder container 
having a bottom wall; a hollow dome within said 
container having a lower end engaging said bot 
tom wall, saidjdome having a top and a side wall 
provided with port means establishing commu- ' 
nication between the inside of said dome and the 
part of said container outside of said dome for 
admitting powder to said dome; a powder dis 
charge conduit extending from the inside of said 
dome down through the bottom of said container 
to the outside thereof, said discharge conduit in 
cluding a portion projecting up into said dome 
and terminating at its upper end in an upwardly 
?aring entrance; a gas injector conduit extend 
ing centrally through said top and projecting 
down into said dome and into said discharge con 
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duit; and a shoulder encircling said injector con 
duit above the lower end thereof and arranged 
close to but spaced from said upper end of said 
discharge conduit. 

5. In a powder dispenser in accordance with 
claim 4, said powder discharge conduit compris 
ing a tube adjustable from“ outside said container 
in directions toward and away from said shoul 
der. 

6. A powder 'dispenser comprising a powder 
container having a bottom wall; a hollow dome 
within said container having a. lower end engag 
ing said bottom wall, said dome having a top and 
a side wall provided with port means there 
through for admitting powder into said dome 
from the part of said container outside of said 
dome; a gas injector projecting downwardly 
through said top into said dome; a powder dis 
charge tube having an inlet in said dome aligned 
with said gas injector, said tubevextending down 
wardly through said bottom wall in threaded en 
gagement therewith to the outside of said con 
tainer, said tube being adjustable longitudinally 
by rotational movement thereof from outside said 
container to vary the position of said inlet with 
respect to said gas injector and said ports for 
regulating the rate of powder dispensing; and an 
indicator for indicating the adjustment of said 
inlet with respect to said injector tube and said 
ports, said indicator comprising a radial pointer - 
member and an arcuate scale member cooperat 
ing therewith, one of said members being carried 
by said discharge tube and being rotatable there 
with, the other of said members being stationary 
on the outside of said dispenser. 

- 7. A powder dispenser comprising a powder 
container having a bottom wall; said bottom wall 
having a bore extending upwardly from the out 
side thereof, a threaded counterbore extending 
downwardly from the inside thereof; an upwardly 
facing shoulder between said bore and counter 
bore; an annular gasket of resilient material on 

5 

40 

8 
said shoulder 'having at least a portion thereof 
within the outline of said bore; a hollow dome 
within said container threaded into said counter 
bore and having a lower end bearing against said 
gasket to hold said gasket in position, said dome 
having a side wall provided with port means 
therethrough for the admission of powder there 
to; and a longitudinally movable powder dis 
charge conduit ?tting within said bore and ex 
tending from outside said container up through 
said bore into said dome in intimate contact with 
said gasket, whereby said gasket shields the 
clearance space between said tube and the wall 
of said bore from the access of powder thereto. 

EDWARD MEINCKE. 
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