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AESTRAQT: Apparatus for automatically and uniformly feed 
ing powder, crystalline, paste, pellet and the like nonliquid 
material directly from the container in which the material is 
shipped or other container and characterized by being sub 
stantially air and moisture tight to prevent damage to the 
material being fed and by having components thereof 
detachably secured together for ease in assembly and disas 
sembly and including an improved float gauge means therefor. 
The apparatus broadly comprises a hopper means attached to 
the open bottom end of the container of material, vertically 
extending valve means attached to the bottom of the hopper 
means, vertically extending conduit means detachably secured 
to the bottom of the valve means, horizontally extending con 
duit means secured to the bottom of the vertically extending 
conduit means, and driven variable-speed spiral conveying 
means disposed within the horizontally extending conduit for 
uniformly feeding the material therethrough and out of a 
dispensing opening in the horizontally extending conduit 
means. 
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APPARATUS FOR AUTOMATICALLY AND UNIFORMLY 
FEEDING NONLIQUID MATERIAL ‘ 

This invention is related to an apparatus for automatically 
and unifonnly feeding powder, crystalline paste, pellet ‘and the 
like nonliquid material directly from the container in ‘which 
the material is shipped or other container and is characterized 
by being substantially air and moisture tight to prevent 
damage to the material being fed and by having components 
thereof detachably secured together for ease in assembly and 
disassembly, and to an improved ?oat guage means therefor. 

In the use of many nonliquid chemical materials,_particu 
larly in powder, crystalline paste and pellet form wherein the 
material is to be admixed in certain proportions or weights 
with other material for use in industrial operations, there has 
not heretofore been provided any satisfactory means for 
uniformly and automatically feeding of this type of material 
into a receptacle for the admixing thereof. Also, many of these 
types of‘ material are susceptible to damage or deterioration 
when exposed to external air or moisture and the problem of 
removing these materials from the container in which they are 
shipped to obtain the proper weight or proportion thereof for 
industrial admixing without excessive exposure to external air 
and moisture has been a problem. ' 

He'retofore, these operations have been done either entirely 
manually or semiautomatically with the result that the materi 
als have been at least partially exposed to air or moisture caus 
ing harmful effects thereto and the operations were necessari 
ly laborious, time consuming and uneconomical. 

Accordingly, it is the object of this invention to provide an 
apparatus for'automatically and uniformly feeding nonliquid 
materials, such as powder, crystalline, paste, pellet and the 
like, directly from the container in which the material is 
shipped or other container and characterized by being sub 
stantially air and moisture tight to prevent damage to the 
material being fed and by having components thereof 
detachably secured together for ease in assembly and disas 
sembly. 

It is a further more speci?c object of this invention to pro 
vide the above apparatus with means whereby several of the 
containers of material to be fed may be positioned in the ap-‘ 
paratus with one of the containers in the feeding position and 
the other of the containers in a reserve position for quickly 
and easily replacing the container which is in the feeding posi 
tion when the material therein has been fed therefrom. 

It is a further more specific object of this invention to pro 
vide an improved ?oat guage means for use with the above au 
tomatic material feeding apparatus which will readily and easi 
ly indicate the amount of material remaining in the container 
from which the material is being fed. 

It has been found by this invention that the objects may be 
accomplished by the following apparatus. 
An automatic and uniform feeding apparatus is provided 

which comprises a hopper means, preferably generally funnel 
shaped for being sealingly and detachably secured to the open 
bottom end of an otherwise substantially enclosed container 
of material and for receiving the material from the container 
when the container is placed in a feeding position with the 
hopper means at the bottom thereof. An enclosed, vertically 
extending valve means is sealingly attached to the bottom end 
of the hopper means for receiving the material from the 
hopper means and allowing passage therethrough when in an 
open feeding condition and preventing passage therethrough 
when in a closed nonfeeding condition. 
The apparatus further comprises an enclosed, vertically ex 

tending conduit means having one end thereof sealingly and 
detachably secured to the bottom of the valve means for 
receiving and allowing passage therethrough of the material 
from the valve means when in the open feeding condition 
thereof and which may be detached from the valve means 
when no feeding of the material is desired. Secured to the bot 
tom of the vertically extending conduit is an. enclosed, 
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horizontally extending conduit for receiving and allowing 
passage therethrough of the material received therefrom and 
including an opening therein for the dispensing of the material 
therefrom. A driven, spiral conveying means is disposed 
within the horizontally extending conduit for uniformly feed 
ing the material therethrough and out of the dispensing open 
mg. 

Preferably, the above apparatus is provided with a variable 
speed motor operatively connected with the spiral conveying 
means for driving the same at a variety of speeds according to 
the type of material to be fed and the speed of feed desired 
and a vibrator means attached to the outside of the container 
for equalizing the density of the material therein and to aid in 
obtaining a uniform feed'thereof. The preferred apparatus 
may also include a weighing means including a switch means 
operatively connected with the motor means for weighing a 
predetermined weight of material dispensed from the 
dispensing opening and for stopping operation of the motor 
means and thus the feed of the material when the predeter 
mined weight of material has been weighed. 
The preferred form of the automatic and uniform feeding 

apparatus may also include roller means for being detachably 
secured to a plurality of containers of the material to be fed 
and horizontally extending track means for receiving the roller 
means and being so positioned as to movably support a first 
container of material in the. feeding position directly above the 
feeding apparatus and for movably supporting any desired 
number of additional containers of material in horizontally 
spaced reserve positions so that when a container of material , 
has been depleted, it may be removed from the apparatus and 
another container of material moved into feeding position. 
The track means may also preferably include horizontal and 
vertical adjustments for adjusting the track means to receive 
different size containers of material. ‘ 

In a preferred embodiment of the above-described auto 
matic feeding apparatus, there is provided‘ an elongate ?oat 
gauge means for being partially inserted into the top of the 
container of material being fed and for resting on top of the 
material therewithin and for protruding out of the container a 
predetermined distance'according to the amount of material 
remaining within the container so that the amount of material 
in the container may be easily determined from observation of 
the ?oat gauge means. This ?oat gauge means may comprise 
an elongate‘ calibrated plunger member, a plug member 
secured to the end thereof that is inserted into the container of 
material, and elongate ?at arm members pivotally mounted on 
the bottom of the plunger for pivoting downwardly to a 
generally vertical position for insertion into the container of 
material and for moving outwardly to a generally horizontally 
extending position after insertion into the container of materi 
al for resting on top of the material within the container and to 
maintain the ?oat gauge in a proper position on the top of the 
material in the container. ' 

In lieu of the above-described ?oat gauge means, a 
preferred embodiment of the automatic feeding device may 
include a switch means attached to the hopper means and 
operatively associated with the driven spiral conveying means 
for stopping operation thereof as the material being fed from 
the container is spent and thus stop the feed of material 
through the apparatus. 
Some of the objects and advantages of the invention having 

been stated, other objects and features will appear as the 
description proceeds when taken in conjunction with the ac 
companying drawings, in which: ’ 

FIG. I is a side elevational view illustrating the preferred 
form of feeding apparatus of this invention; 

FIG. 2 is a front elevational viewtaken from the right-hand 
side ofFlG. 1; 

FIG. 3 is an enlarged side sectional detail of the horizontally 
extending conduit and spiral conveying means therein utilized 
in the apparatus of FIG. 1; 

FIG. 4 is an enlarged sectional detail of the valve means util 
ized in the apparatus of FIG. I and taken generally along the 
line 4-4 of FIG. 2; ‘ 
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FIG. 5 is a schematic wiring diagram of the apparatus of 
FIG. 1; 

FIG. 6 is an enlarged sectional detail of a portion of the con 
tainer of material utilized in the apparatus of FIG. 1 and illus 
trating the improved ?oat gauge mechanism of this invention 
being inserted therein; 

FIG. 7 is an enlarged sectional detail view of the bottom of 
the container of material of FIG. 1 with the hopper means at 
tached thereto and illustrating the improved float gauge 
means therein; 

FIG. 8 is an enlarged partial bottom plan view of the ?oat 
gauge means utilized in the apparatus of HO. 1; 

FIG. 9 is an enlarged sectional detail view of the bottom of 
the container of material of FIG. 1 with the spiral conveyor 
control switch means attached to the hopper means; 

FIG. 10 is an enlarged perspective view of a preferred form 
of a spiral conveying means which may be used in the ap-' 
paratus of FIG. 1; and 

FIG. 1 l is an enlarged cross-sectional view of the spiral con 
veying means of FIG. 10 taken generally along the line 11-11 
of FIG. 10. 
A preferred embodiment of the apparatus for automatically 

and uniformly feeding powder, crystalline, paste, pellet and 
the like nonliquid material M is shown in its entirety in FIGS. 1 
and 2 and is referred to therein generally by the reference nu 
meral 10. The material M is normally shipped in drumlike 
containers 11 which include a removable lid (not shown) nor 
mally forming the top of the container and a “bung” hole (in 
dicated at 12 in FIG. 6) normally formed in the bottom of the 
container and closed by a threaded plug (not shown) during 
shipment. The feeding apparatus 10 of this invention is speci? 
cally constructed for feeding the material M from any con 
tainer or directly from the containers II and thereby eliminat 
ing excessive exposure of the material M to external air and 
moisture and eliminating the necessity to remove the material 
M to another container. 

For this purpose, there is provided a hopper member 13, 
which is preferably funnel shaped, for being sealingly and 
detachably secured to the open end of the otherwise substan 
tially enclosed container 11 of material M when the lid from 
the container is removed. The hopper 13 may be secured to 
the container 11 by the clamping band device 14 conven 
tionally utilized on the container for holding the lid thereon. 
When the hopper member 13 is secured to the container 11, 
the container 11 may be inverted so that the hopper means is 
on the bottom thereof for receiving the material M from the 
container. 

Sealingly attached to the bottom end of the hopper means 
13 is vertically extending valve means 20 which may be of any 
convenient construction for receiving the material M from the 
hopper means 13 and allowing passage therethrough when the 
valve means 20 is in an open feeding condition and for 
preventing passage therethrough when the valve means 20 is 
in a closed non-feeding condition. As illustrated in FIG. 4 of 
the drawings, this valve means may comprise a vertically ex 
tending housing 21 defining a vertically extending passage 22 
therethrough and which contains a rotatable ball member 23 
generally centrally thereof including a passageway 24 extend 
ing therethrough. The valve member could also include a 
manually operable handle member 25 (FIG. I) passing 
through the housing 21 and secured to the ball member 23 for 
rotating the ball member so as to align the passageway 24 
thereof with the passageway 22 through the housing 21 when 
it is desired to have the valve member in the open feeding con 
dition and for rotating the ball member 180° so that the 
passageway 24 is nonaligned with the passageway 22 when it is 
desired to have the valve in a closed nonfeeding condition to 
prevent the passage of material M therethrough. 
The feeding apparatus 10 further comprises an enclosed, 

vertically extending conduit means 26 having one end thereof 
sealingly and detachably secured to the bottom of the valve 
means by any convenient clamping means, indicated generally 
at 27 in FIG. I, for receiving and allowing passage 
therethrough of the material M from the valve means 20 when 
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4 
the valve means is in the open feeding condition thereof and 
which may be conveniently detached from the valve means 
when no feeding of the material M or otherwise is desired. 
This vertically extending conduit 26 may also include a por 
tion 26a which is ?exible for ease in attachment and 
detachment to the valve means 20 and for ease in alignment of 
the feeding means 10 with the container 11 of material M. 
This ?exible portion 26a could also be constructed of a trans 
parent material for viewing of the material M being fed. 
To the open bottom end of the vertically extending conduit 

26 there is sealingly secured an enclosed, horizontally extend 
ing conduit 30 for receiving and allowing passage 
therethrough of the material M received from the conduit 26. 
The horizontally extending conduit 30 is closed at one end 
thereof by a cap member 31 and includes an opening 32 in the 
bottom thereof for dispensing of the material M therefrom. 
The horizontally extending conduit 30 has disposed inter 

nally thereof a driven, spiral conveying means 35 which ex 
tends generally the entire length thereof and may be in the 
form of a worm, helix, or any convenient spiral conveying 
means. This spiral conveying means will receive the material 
M dropping into the horizontally extending conduit 30 from 
the vertically extending conduit 26 and uniformly and evenly 
will feed this material M to the dispensing opening 32 for al 
lowing the material M to drop out of the horizontally extend 
ing conduit by gravity into any desired receptacle, as may be 
clearly seen in FIG. 3. 
The spiral feeding means 35 includes a shaft member 36 ex 

tending therefrom and out of the horizontally extending con 
duit 30 and which is attached at the protruding free end 
thereof to a variable-speed motor 40 for driving the spiral con 
veying means at a variety of speeds according to the type of 
material to be fed and the speed of feed desired. The speed of 
the variable-speed motor 40 is controlled by a rheostat 
mechanism 41, as will be described hereinafter. 
A preferred form of the spiral feeding means is illustrated in 

FIGS. 10 and 11 and comprises an elongate, generally cylin~ 
drical shaft 37 having a spiral groove 38 in the outside surface 
thereof. Removably secured within the spiral groove 38 is a 
?exible brush member 39. The brush member 39 is removably 
secured within the spiral groove 38 by any suitable means such 
as clamping bolts 42. By this arrangement, the brush member 
39 may be easily removed and replaced within the spiral 
groove 38 when it has become worn or otherwise unfit for 
further use. 

For supporting the above-described apparatus, there is pro 
vided a motor housing, generally indicated at 45, comprising a 
front plate 46, a backplate 47, and a bottom plate 48 secured 
together and having a wire mesh or other suitable cover 49 
thereon to form a generally rectangular housing. To the bot 
tom plate 48 is attached four leg members 50 for supporting 
the housing 45 on the floor or other surface. The front plate 
46 includes a threaded collar 51 for detachably receiving one 
end of the horizontally extending conduit 30 and supporting it 
and the other above-described conduits in their ~described 
positions. 
The leg members 50 include suitable vertical adjustment 

means for the raising and lowering thereof so that the height of 
the motor housing 45 and thus the horizontally extending con 
duit 30 and the vertically extending conduit 26 may be verti 
cally adjusted to accommodate different-size containers II. 
This adjustment means may be in the form of telescoping leg 
portions 53 received internally of the legs 50 and having suita 
ble apertures therein which mate with suitable apertures in the 
leg members 50 for the reception of pin members 54 to main 
tain the leg members 50 in various vertical height positions. 
The feeding apparatus 10 may also include means for sup 

porting a plurality of containers 1 1 of material M in which one 
of the containers 11 may be placed directly above the feeding 
apparatus for connection thereto, as described above, for the 
feeding of material therefrom and in which other containers 
1! of material M may be placed in reserve positions for easily 
and quickly moving into the feeding position when the materi— 
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al from the other container is spent. This means may comprise 
a clamping band 60 for detachably clamping around the con-. 
tainer 11 of material M and having rotatable wheel means'61 
on protruding outer ends thereof, as shown particularly in 
FIGS. 1 and 2. The clamping band 60 may be of any con~y 
venient construction including a pivot 62 on one sidethereof 
and a manual clamp securing means 63 on the other side 
thereof for detachably holding the clamping band 60 around 
the container 11 of material M. ‘ 
There is further provided a pair of horizontally extending, 

parallel, spaced-apart track members 65 supported on the top 
of vertically extending leg member 66. For providing addi 
tional support to this structure, horizontally extending support 
members 67 and 68 extending between the four legs 66 near 
the bottom thereof are provided, as shown in FIGS. 1 and 2. 
The track members 65 are adapted to receive the wheel 61 

secured to a plurality of the containers 11, as shown in FIG. 1. 
For ease in quickly replacing the spent container 11 with a 
new container 11 of material M, a separate hopper member 13 
and valve member 20 may be attached to each of the con 
tainers 1 1 received on the track members 65, as shown in FIG. 
1. The valve members 20 of the reserve containers 11 would _ 
be positioned in the nonfeeding condition thereof to prevent 
the escape of material therefrom and when the container 11 of 
material M in the feeding position is spent, it may be simply 
removed from the track member 65 and a new container 11 of 
material M rolled into position over the vertically extending 
conduit 26 and the valve member 20 attached to the conduit 
26 by the clamping member 27. Following this securement the 
valve member 20 may be opened to the open feeding condi 
tion thereof and feeding of the material M from the new con 
tainer 11 resumed. _ 

The track members 65 may include means for both horizon 
tal and vertical adjusting means for accommodating various 
size containers 11. These adjustment means could include 
telescoping leg members 70 received internally in the bottoms 
of the legs 66 with suitable apertures therein mating with 
suitable apertures in the leg members “for the reception of 
pins 71 therethrough for positioning the legs 66 in a variety of 
vertical height positions. 
For adjusting the track members 65 horizontally toward and 

away from each other, the supports 68 joining the leg mem 
bers 66 may be broken in the middle thereof and telescopingly 
receive an internal cylindrical member 72 which includes 
suitable apertures therein mating with apertures in the mem 
bers 68 for the reception of pins 73 therein to hold the support 
members 68 and thus the track members 65 in a variety of 
horizontally spaced positions. 
The feeding apparatus 10 includes a vibrator means for at 

tachment to the container 11 of material M for vibrating the 
container during feeding of the material to aid in equalizing 
the density of the material M in the container 11 for obtaining 
an even uniform feeding of the material M. This vibrator 
means may comprise a vibrator motor 75 which is attached to 
the container 11 in any suitable manner. As illustrated in the 
drawings, the motor is detachably secured to the clamping 
band 60 around‘ the container 11 to rest directly on the wall of 
the container 11 for vibrating the container 11 during feeding 
of the material M therefrom. 
The feeding apparatus 10 may also include a means for 

weighing a predetermined weight of material dispensed from 
the dispensing opening 32 in the horizontally extending con 
duit 30 and for shutting-off operation of the variable speed 
motor 40 driving the spiral conveying means 35 'when the 
predetermined weight of material has been received. This 
means includes any conventional scale mechanism 80 having a 
weighing platform 81 adapted to hold a receptacle R for 
receiving material M ' from the dispensing opening 32, as 
shown in FIG. 1. The scale mechanism 80 would conven 
tionally include a pivoted arm 82 ‘containing weights, etc., 
which may be set in a predetermined manner such that the 
arm will pivot when a predetermined weight of material has 
been received on the weighing platform 81. 
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-To one end of the pivoted arm .82 is attached a switch 84, of 
any convenient type and preferably a mercury switch. The 
switch 84 is operatively attached to. the variable speed motor 
40,as will be described in detail hereinafter, so that when the 
predetermined weight of material M has been received in the 
receptacle R on the weighing platform 81 of the scale means 
80, the pivoted arm 82 will pivot which in turn will cause the 
switch 84 to disengage and shut off the operation of the varia 
ble speed motor 40 to stop the drive to the spiral conveying 
means 35 and thus stop the feed of the material M through the 
horizontally extending conduit 30. 

Referring now to the schematic wiring diagram of FIG. 5, it 
may be seen that a source of electrical power is indicated by 
the electrical plug 90 which is connected by a line 91 ‘to a 
switch v92. The switch 92 is an apparatus off-on switch and is 
located on the motor housing plate 47 which is utilized as a 
control panel for the apparatus. When the switch 92 is in 
operative'engagement or in the on position, electrical power 
will be transmitted through a line 93 from the switch to the 
rheostat means 41 which controls the amount of electrical 
energy supplied to the motor 40 through a line 94. Thus, the 
rheostat means will control and vary the speed of operation of 
the motor 40 in a manner well understood by those with ordi 
nary skill in the art. 
From the motor 40 the circuit back to the source of electri 

cal energy is completed through a line 95 which passes 
through a switch 96, normally in engagement to bridge or con 
nect the line 95 with a line 97 returning to the source of ener 
gy 90 for completion of the circuit. The above-described mer 
cury switch 84 on the pivoted arm 82 of the scale means 80 in 
cludes a first contact connected in the circuit through a line 98 
which connects directly to the line 91 leading from the power 
source 90. The other contact of the mercury switch 84 is con 
nected by a line 99 to the return line 97 such that the mercury 
switch is connected in parallel with the rheostat 41 and motor 
40 so that the circuit or supply or electrical energy thereto 
may be broken by the mercury switch 84 when it is disen 
gaged. The line 99 from the‘ mercury switch 84 to the return 
line 96 coils around an extension of the switch 96 such that 
when the mercury switch 84 is disengaged, the switch 96 will 
be opened and will remain open even though the mercury 
switch 84 is subsequently engaged. The switch 96 forms a 
reset switch and will leave the circuit to the rheostat 41 and 
the motor 40 open until manually reset. 

Thus, in operation of the feeding apparatus 10, the electri 
cal plug 90 will be plugged into any convenient source of elec 
trical energy and will normally supply electrical energy 
through the rheostat 41 to the motor 40 for operating the 
feeding apparatus when the off-on switch 92 is manually 
closed to start operation of the feeding mechanism 10. When a 
predetermined weight of material has been received on the 
scale mechanism 80, the pivoted arm 82 will pivot breaking 
the normally engaged contacts of the mercury switch 84 which 
will break the circuit to the motor 40 thus shut off operation of 

> the apparatus 10..This will also open the reset switch 96 and 
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the machine will be inoperative until the pivoted arm 82 and 
mercury switch 84 are returned to their normal position and 
the reset switch 96 is manually engaged again. 
The feeding apparatus 10 may also include a ?oat gauge 

means, indicated broadly at 100, for being partially inserted 
into the top of the container 11 of material M and for resting 
on top of the material M therewithin and for protruding out of 
the container 11 a predetermined distance according to the 
amount of material remaining within the container so that the 
amount of material M in the container 11 may be easily deter 
mined from observation of the ?oat gauge means 100. 

This ?oat gauge means 100 comprises an elongate 
calibrated plunger 101 and a plug member 102 secured to the 
bottom end of the plunger 101. The plug member 102 is 
generally circular in con?guration and has tapered or angular 
side walls corresponding to the taper or angle of the sidewalls 
of the container in which the ?oat gauge is placed. For exam 
ple, in the use of the ?oat gauge 100 with the feeding ap 
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paratus 10 of this invention. the plug 102 would have tapered 
sidewalls having an angle corresponding to the angle of the 
sidewalls of the funnel-shaped hopper member 13. 

Pivotally attached to the bottom of the plug member 102 
are a plurality of arms 104. These arms may be attached to the 
plug member by any suitable hinge connections 105. By at 
tachment to the bottom of the plug member 102 in this 
manner, the arm members 104 may pivot downwardly into 
generally vertical positions for insertion into the small opening 
or “bung“ hole 12 in the container 11 of material M. After the 
arm members 104 and the plug 102 pass through the opening 
in the container 11. they may pivot outwardly in an umbrella 
fashion to a generally horizontal position, as shown in FIG. 2 
for resting on top of the material M within the container 11 
and to maintain the ?oat gauge 100 in proper position on the 
top of the material M so that the plunger member 101 will 
protrude out of the container 11 a predetermined distance ac 
cording to the amount of material remaining in the container 
for observation thereof. 

In feeding of this type on nonliquid material, particularly 
through a funnel-shaped member 13, a tendency for the 
material to be withdrawn from the center of the container 11 
is a generally whirlpool fashion is created. If the arms 104 
were not provided on the plug member 102, the plug member 
102 would tend to fall into the depression created in the top of 
the material M and thus not give a true reading of the amount 
of material remaining within the container 11. 
When the material M in the container 11 has all been fed 

into the hopper 13, the ?oat gauge will fall into the hopper 13 
and the arms 104 may pivot upwardly to an angle correspond 
ing to the sidewalls of the hopper 13, as shown in FIG. 7, to 
continue to give a reading of the amount of material M prior 
to being completely depleted through the feeding apparatus. 

In lieu of the above-de?ned ?oat gauge means 100 or for 
use therewith, the feeding apparatus 10 may include a switch 
means 110 attached to the hopper member 13 and operatively 
associated with the driven spiral feeding means 35 for 
stopping operation thereof as the material M being fed from 
the container is spent and thus stop the feed of material M 
through the apparatus 10. The switch means 110 includes a 
movable switch-actuating member 111 extending from a suita 
ble electrical switch 112 and protruding into the interior of the 
hopper member 13. The switch 112 is suitably electrically 
connected to rheostat mechanism 41 and the variable-speed 
motor 40 in any suitable manner such that when the switch is 
open, the current to the variable-speed motor 40 will be 
broken and operation thereof will be stopped and when the 
switch is in a closed position, operation of the motor 40 may 
be continued. The actuating member 111 is adapted to nor 
mally assume a switch-opening position, as shown in FIG. 9, in 
which the circuit to the variable-speed motor 40 is broken and 
may be moved to a switch closing position for allowing opera 
tion of the motor 40 for driving the spiral feeding means 35. 
The switch means 110 further includes a resilient diaphragm 
member 113 bolted or otherwise secured to the inside of the 
hopper member 13 around the actuating member 111 for 
moving the actuating member into the switch closing position 
when the material M being fed is passing through the hopper 
member 13. This is accomplished by the weight of the material 
M pressing the diaphragm 113 against the inside of the hopper 
member 13. When the material being fed has been spent, the 
diaphragm member 113 will assume the position shown in 
FIG. 9 to allow the actuating member 111 to assume its nor 
mally switch opening position so as to break the circuit to the 
variable-speed motor 40 to stop the feeding operation of the 
apparatus 10. 
The switch 110 may be operatively connected with a suita 

ble alarm (not shown) in lieu offeeding means 35 for signaling 
an operator to manually shut off feed of the material M from 
one container ‘11 and begin feed of material M from another 
container 11. 

Thus, it may be seen that by this invention an apparatus has 
been provided which will automatically and uniformly feed 
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nonliquid material directly from the container in which the 
material is shipped and which is characterized by being sub 
stantially air and moisture tight to prevent damage to the 
material being fed and by having components thereof 
detachably secured together for ease in assembly and disas 
sembly. Means are also provided for carrying a plurality of 
containers of material M so that one container may be in the 

feeding position and other containers in reserve positions for 
easily and quickly moving into the feeding position when the 
material has been spent from the ?rst container. Also, an im 
proved ?oat gauge means is provided which will allow visual 
observation of the amount of material remaining in the con 
tainer from which it is being fed. 

in the drawings and specification there have been set forth 
preferred embodiments of the invention and, although speci?c 
terms are employed, they are used in a generic and descriptive 
sense only and not for purposes oflimitation. 
What 1 claim is: 
1. Apparatus for automatically and uniformly feeding 

powder, crystalline, paste, pellet and the like material directly 
from the container in which the material is shipped or other 
container and characterized by being substantially air and 
moisture tight to prevent damage to the material being fed and 
by having components thereof detachably secured together 
for ease in assembly and disassembly; said apparatus compris 
ing: 

a. hopper means for being sealingly and detachably secured 
to the open end of an otherwise substantially enclosed 
container of material and for receiving the material from 
the container when the container is placed in a feeding 
position with said hopper means at the bottom thereof; 

b. enclosed, generally vertically extending valve means 
sealingly attached to the bottom end of said hopper 
means for receiving the material from said hopper means 
and allowing passage therethrough when in an open feed 
ing condition and preventing passage therethrough when 
in a closed nonfeeding condition; 
enclosed, generally vertically extending conduit means 
having one end thereof sealingly and detachably secured 
to the bottom of said valve means for receiving and allow 
ing passage therethrough of the material from said valve 
means when in the open feeding condition thereof and 
which may be detached from said valve means when no 
feeding of the material is desired; 

d. enclosed, generally horizontally extending conduit means 
sealingly secured to the bottom of said vertically extend 
ing conduit means for receiving and allowing passage 
therethrough of the material received therefrom and in 
cluding an opening therein for dispensing the material 
from said apparatus; 

e. driven spiral conveying means disposed withinsaid 
horizontallyextendingconduit for uniformly feeding the 
material therethrough and out of said dispensing opening; 
and 

f. roller means for being detachably secured to containers of 
the material to be fed and horizontally extending track 
means for receiving said roller means and being so posi 
tioned as to movably support a first container of material 
to be fed in the feeding position above said feeding ap 
paratus and for movably supporting any desired number 
of additional containers of material to be fed in horizon 
tally spaced reserve positions so that when a container of 
material has been depleted, it may be removed from the 
apparatus and another container of material moved into 
feeding position. 

2. Apparatus for automatically and uniformly feeding 
powder, crystalline paste, pellet and the like material, as set 
forth in claim 1, in which said track means include horizontal 
and vertical adjustment means for adjusting said track means 
to receive different-size containers of material. 

3. Apparatus for automatically and uniformly feeding 
powder, crystalline, paste, pellet and the like material directly 
from the container in which the material is shipped or other 
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container and characterized by being substantially ‘airy and ' 
moisture tight to prevent damage to the material being fed and 
by having components thereof detachably secured together 
for ease in assembly and disassembly; said apparatus compris 
mg: 

a. hopper means for being sealingly and detachably secured 
to the open end of an otherwise substantially enclosed 
container of material and for receiving the material from 
the container when the container is placed in a feeding 
position with said hopper means at the bottom thereof; 

b. enclosed, generally vertically extending valve means 
sealingly attached to the bottom end of said hopper 
means for receiving the material from said hopper means 
and allowing passage therethrough when in an open feed 
ing condition and preventing passage therethrough when 
in a closed nonfceding condition; 

c. enclosed, generally vertically extending conduit means 
' having one end thereof sealingly and detachably secured 
to the bottom of said valve means for receiving and allow 
ing passage therethrough of the material from said valve 
means when in the open feeding condition thereof and 
which may be detached from said valve means when no 
feeding of the material is desired; 

d. enclosed, generally horizontally extending conduit means 
sealingly secured to the bottom of said vertically extend 
ing conduit means for receiving and allowing passage 
therethrough of the material received therefrom and in 
cluding an opening therein for dispensing the material 
from said apparatus; 

e. driven spiral conveying means disposed within said 
horizontally extending conduit for uniformly feeding the 
material therethrough and out ofsnid dispensing opening; 
and 

i‘. elongate iloat gauge means for being partially inserted 
into the top of the container of material being fed and for 
resting on the top of the material therewith and for 
protruding out of the container a predetermined distance 
according to the amount of material remaining within the 
container so that the amount of material in the container 
may be easily determined from observation of the float 
gauge means, said ?oat gauge means comprising an elon 
gate calibrated plunger member, a plug member secured 
to the end thereof that is inserted into the container of 
material and elongate ?at arm members pivotally 
mounted on the bottom of said plunger member for pivot: 
ing downwardly to a generally vertical position for inser 
tion into the container of material and for moving out= 
wardly to a generally horizontally extending position after 
insertion into the container of material for resting on the 
top of the material within the container and to maintain 
said ?oat gauge in proper position on the top of the 
material in the container. 

4. Apparatus for automatically and uniformly feeding 
powder, crystalline, paste. pellet and the like material directly 
from the container in which the material is shipped or other 
container and characterized by being substantially air and 
moisture tight to prevent damage to the material being led and 
by having components thercol‘ detachably secured together 
for ease in assembly and dlsussembly; said apparatus comprls= 
mg: 

a. generally funnel-shaped hopper means for being sealingly 
and detachably secured to the open end of an otherwise 
substantially enclosed container of material and for 
receiving the material from the container when the con= 
tsiner is placed in a feeding position with said hopper 
means at the bottom thereof; 

b. enclosed, generally vertically extending valve means 
sealingly attached to the bottom end of said hopper 
means for receiving the material from said hopper means 
and allowing passage therethrough when in an open i’ccd= 
ing condition and preventing passage therethrough when 
in a closed noni‘eeding condition; 
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c. enclosed, generally vertically extending conduit means 

having one end thereof sealingly and detachably secured 
to the bottom of said valve means for receiving and allow 
ing passage therethrough of the material from said valve 
means when in the open feeding condition thereof and 
which may be detached from said valve meanswhen no 
feeding of the material is desired; 

d. enclosed, generally horizontally extending conduit means 
sealingly secured to the bottom of said vertically extend 
ing conduit means for receiving and allowing passage 
therethrough of the material received therefrom and in 
cluding an opening therein for dispensing the material 
from said apparatus; ' 

e. driven spiral conveying means disposed within said 
horizontally extending conduit for uniformly feeding the 
material therethrough and out of said dispensing opening; 

f. variable-speed motor means operatively connected with 
said spiral conveying means for driving same at a variety 
of speeds according to the type of material to be fed and 
the speed of feed desired; 

g. vibrator means for attachment to the container of materi 
al to be fed for vibrating the container during feeding of 
the material to equalize the density thereof and aid in ob 
taining a uniform even feed thereof; 

h. weighing means including switch means operatively con 
nected with said motor means for weighing a predeter 
mined weight of material dispensed from said dispensing 
opening and for stopping operation of said motor means 
and thus the feed of the material when a predetermined 
weight of the material has been weighed; and 

. elongate ?oat gauge means for being partially inserted 
into the top of the container of material being fed and for 
resting on the top oi‘ the material thcrcwithin and for 
protruding out oi‘ the container a predetermined distance 
according to the amount of material remaining within the 
container so that the amount of material in the container 
may be easily determined from observation of the ?oat 
gauge means, said ?oat gauge means comprising an elon 
gate calibrated plunger member, a plug member secured 
to the end thereof that is inserted into the container of 
material, and elongate flat arm members pivotally 
mounted on the bottom of said plunger member for pivot 
ing downwardly to a generally vertical position for inser 
tion into the container of material and for moving out 
wardly to a generally horizontally extending position after 
insertion into the container of material for resting on the 
top of the material within the container and to maintain 
said float gauge in proper position on the top of the 
material in the container. , 

5. Apparatus for automatically and uniformly feeding 
powder, crystalline, paste, pellet and the like material directly 
from the container in which the material is shipped or other 
container and characterized by being substantially air and 
moisture tight to prevent damage to the material being fed and 
by having components thereof detachably secured together 
for ease in assembly and disasscmbly; said apparatus compris 
ng: 

u. generally hmnchshapcd hopper means for being sealingly 
and detachably secured to the open end of an otherwise 
substantially enclosed container of material and for 
receiving the material from the container when the con 
tainer is placed in a feeding position with said hopper 
means at the bottom thereof; 

b. enclosed, generally vertically extending valve means 
sealingly attached to the bottom end of said hopper 
means for receiving the material from said hopper means 
and allowing passage therethrough when in an open feed 
ing condition and preventing passage therethrough when 
in a closed noni‘eeding condition; 

c. enclosed, generally vertically extending conduit means 
having one end thereof sealingly and detachably secured 
to the bottom oi‘ said valve means for receiving and allow 
ing passage therethrough oi‘ the material from said valve 
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means when in the open feeding condition thereof and 
which may be detached from said valve means when no 
feeding of the material is desires; 
enclosed, generally horizontally extending conduit means 
sealingly secured to the bottom of said vertically extend— 
ing conduit means for receiving and allowing passage 
therethrough of the material received therefrom and in 
cluding an opening therein for dispensing the material 
from said apparatus; 
driven spiral conveying means disposed within said 
horizontally extending conduit for uniformly feeding the 
material therethrough and out of said dispensing opening; 
variable speed motor means operatively connected with 
said spiral conveying means for driving same at a variety 
of speeds according to the type of material to be fed and 
the speed of feed desired; 

. vibrator means for attachment to the container of materi 
al to be fed for vibrating the container during feeding of 
the material to equalize the density thereof and aid in ob 
taining a uniform even feed thereof; 
weighing means including switch means operatively con 
nected with said motor means for weighing a predeter 
mined weight of material dispensed from said dispensing 
opening and for stopping operation of said motor means 
and thus the feed of the material when a predetermined 
weight ofthe material has been weighed; and 

. roller means for being detachably secured to containers of 
the material to be fed and horizontally extending track 
means for receiving said roller means and being so posi 
tioned as to movably support a ?rst container of material 
to be fed in the feeding position above said feeding ap 
paratus and for movably supporting any desired number 
of additional containers of material to be fed in horizon 
tally spaced reserve positions so that when a container of 
material has been depleted‘ it may be removed from the 
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apparatus and another container of material moved into 
the feeding position. 

6. Apparatus for automatically and uniformly feeding 
powder, crystalline, paste, pellet and the like material, as set 
forth in claim 5, in which said track means include horizontal 
and vertical adjustment means for adjusting said track means 
to receive different-size containers of material. 

7. Float gauge means for use in an enclosed container of 
material in which access to the interior thereof is through a 
small opening in the top thereof for providing a reading by 
visual observation of the amount of material remaining within 
the container, said ?oat gauge means comprising: 

a. an elongate, calibrated plunger member; 
b. a plug member secured to the end of said plunger 
member which is adapted to be inserted into the top of 
the container of material and having angular sidewalls 
corresponding to the con?guration of the sidewalls of the 
container in which said ?oat gauge is used; and 

c. a plurality of elongate ?at arm members pivotally 
mounted on the bottom of said plunger member for pivot 
ing downwardly into a generally vertical position for in 
sertion through the small opening into the container of 
material and for moving outwardly to a position cor 
responding to the con?guration of the angular sidewalls 
of said plug member and to the angular walls of said con 
tainer after insertion into the container of material for 
resting on the top of the material within the container and 
to maintain said ?oat gauge in proper position on top of 
the material in the container so that said plunger member 
will protrude out of said container a predetermined 
distance according to the amount of material remaining 
within the container so that the amount of material in the 
container may be easily determined from observation of 
the calibrated plunger protruding therefrom. 


