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Patented Feb. 23, 1954 2,670,101 

UNITED STATES PATENT OFFICE 
2,670,101 

FLNG MACHINE ADAPTED TO DELVER, 
METERED, AMOUNTS OF SOLID COMM 
NUTED MATER ALS . 

Charles A. Heisterkamp, Wynnewood, and Morris 
Dann and John P. Dura, Philadelphia, Pa., as 
signors, by mesne assignments, to American 
Home Products Corporation, New York, N.Y., 
a corporation of Delaware 

Application May 3, 1949, Serial No. 91,094. 
(C. 222-1) 7 Claims. 

This invention relates to a filling machine 
especially adapted to deliver metered amounts 
of solid comminuted material of high unit value 
With a minimum of loSS and under Sterile Con 
ditions. 
The nilachine comprises an intermittently mov 

ing melnber containing a metering cavity; in 
one position of the member a metered charge 
of the powdered material is introduced into the 
cavity, and in another position of the member 
the powdered material is expelled from the 
cavity, in both cases by the application of dif 
ferential air pressure. Suction is preferably used 
for loading the cavity and pressure for discharg 
ing it. During the charging of the cavity, the 
powdered material is retained by Suitable Screens 
and We have found it desirable to provide.neans 
for cleaning these Screens. periodically by a 
SCaVenging air blast in a direction opposite to 
the air flow during charging of the cavity. This 
may conveniently be done when the cavity is in 
the discharge position. 
A Source of the powdered material is provided, 

Such as a hopper, Suitable located to deliver the 
material to the cavity in its charging position. 
Provision is made at the discharge position to 
deliver the successively metered contents of the 
cavity, as through a nozzle, into desired recep 
tacles Such as vials. The vials may be placed 
and removed manually, or provision may be made 
for doing this automatically. 
Among the objects of our invention are:... 
To provide a machine of simple construction 

capable of metering Small amounts of powdered 
material accurately and without loss; to provide 
Such a machine that may be readily disassembled 
and aSSembled; to provide such a machine that 
may be readily Sterilized; and to provide such 
a machine operable. With low maintenance, ex 
penSe. 
Other objects and advantages will be apparent 

from the following description to those skilled 
in the art. 
In the drawings accompanying this specifica 

tion: 
Fig. 1 is a perspective view of our machine 

showing also associated drive motor, reduction 
gear and air gages; 

Fig. 2 is a side view partially sectioned on the 
line 2-2 of Fig. 3; 

Fig. 3 is a plan view seen from above; 
Fig. 4 is an end view, partly in section; 
Fig. 5 is an enlarged view of the cavity bar and 

adjustable cavity; and 
Fig. 6 is an enlarged view... in section of the 
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Wiper ring and associated fittings in opening. 66. 55 

2 
General, construction, 

Our machine is mounted on a wooden base 
which supports a steel or cast iron bed plate 2. 
On the latter is mounted a backbone 3 Which 
in turn Supports vacuum valves 4, pressure valves 
5, guide 6 and hopper 7. 
A reciprocating slide bar 8 is Slidably mounted 

On backbone 3, the right-hand end (viewing 
Fig. 3) being guided by passing through guide 6. 
The left-hand end is guided as described below, 
So that in operation the slide bar has a longi 
tudinal linear reciprocating motion. Projecting 
from the rear Side (upper side, viewing Fig. 3) 
of the slide bar 8 and rigidly affixed thereto is 
can block 9 in the rear face of which is machined 
a can groove". To the forward (lower, Fig. 3) 
Side of Slide bar 8 is affixed valve operating bar 

by means of gusset plate 2. 
On the rear portion of bed plate 2 are mounted 

tWo pillow blocks 3 and 4, in which is jour 
naled shaft 5. The axis of this shaft is per 
pendicular to that of slide bar 8 and in nearly 
the same plane. A crank arm 6 is fixed on the 
forward end of the shaft and two pulleys 7 and 
8 respectively on the middle portion and rear 
end of the shaft; pulley 8 is a stepped pulley. 
Crank arm 6 bears at its outer end a pin and 

roller 9, which operatively engage cam slot O 
in cam block 9. Accordingly rotation of shaft 
5 causes endwise reciprocation of slide, bar 8 
and parts of the machine attached thereto. The 
contour of slot 0 is such that the velocity of slide 
bar 8 is greatest during the midportions of its 
strokes and least at the ends. 

Shaft. 5 may be driven by any conventional 
means, as by belt. 20 connected with stepped 
pulley 2 of a reduction gear 22, driven by elec 
tric notor 23. 

Metering. Slide. 24, is rigidly fixed by means of 
cap Screw 25 to the left-hand end of slide bar 8 
(viewing Figs. 2 and 3). Slide 24 is formed with 
a longitudinal rib 26 on its underside having 
upWardly and in Wardly beveled edges. 27. Rib 
26 is of less width than slide 24, thus providing 
bottom flange surfaces 28 on which slide 24 may 
slide. The bottom flange surfaces 28 rest slid 
ably on, and rib 26 slides between, gibs 29 ad 
justably mounted on backbone 3. These gibs 
Cooperate With guide 6 to ensure longitudinal 
linear motion of the rigid assembly of slide bar 8 
and metering slide 24. 

Metering Slide 

Metering slide 24 is provided with adjustable 
metering cavity 30 and scavenging port 3. 
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Metering cavity 30, as shown in Fig. 2, extends 
completely through metering slide 24, while ScaV 
enging port 3 extends only partly through the 
slide vertically and communicates. With the out 
side through lateral passage 32. 
The metering cavity 30 is made adjustable 

Within certain limits by providing it with a mov 
able side wall 33, this movable side wall being 
the concavely curved end of adjusting slide 34. 
Longitudinal novement of this slide increases or 
decreases the Volume of cavity 30 as desired. 
For variations in capacity beyond the range of 
this adjustment interchangeable metering slides 
may be provided, having cavities of different 
S28S. 

Adjusting slide 34 is mounted with a close slid 
ing fit in a corresponding slot in the left-hand 
end (viewing Figs. 2 and 3) of metering slide 
24, the slot extending from cavity 30 to the end 
of the slide. Slide 34 is retained in the slot by 
means of Woodruff keys 35 sliding in grooves 
36 cut longitudinally in the interior walls of the 
slot. Longitudinal adjustment of adjusting slide 
34 in metering slide 24 is effected by means of 
micrometer screw 37 threaded into plate 38 which 
bridges the open end of the adjusting slide slot 
and is Screwed fast to the end of ninetering slide 
24 by screws 39. The right-hand end of Screw 
37 bears against the recessed end of slide 34 at 
40, and the left-hand end of screw 37 within its 
recessed head bears against nut 4 retained on 
the end of threaded stud 42 by neans of Screw 
43. Stud 42 is threaded into adjusting slide 34 
and its positioning in the latter determines back 
lash in micrometer screw 3. The volume of 
cavity 30 nay be related to calibration indicia, 
44 on metering slide 24 and adjusting slide 34. 

Hopper 
Hopper 7 is of generally conical shape but 

formed With a semi-cylindricai bottom portion 
5 in which are mounted agitator paddles 52 on 
rotatable shaft 53. The latter is journaled in 
sleeve 54 mounted on the rear of the hopper, 
and carries at its outboard end pulley 55 which 
is driven from pulley by belt 56. Hopper 7 
is mounted on hopper plate 57 by means of ex 
tensions 58 and studs and thumb nuts 59. Hop 
per 7 is provided with bottom outlet 60 register 
ing with opening 62 in hopper plate 57. The 
latter is positioned by studs 62 in gibs 29 and 
maintained at the desired height by spacers 63 
through which the studs pass. Wing nuts 64 on 
the studs hold the hopper plate firmly in place. 
In addition to opening 6 the hopper plate is 
also provided with opening 65, spaced from open 
ing 6 approximately the same distance as that 
Separating openings 30 and 3 in metering slide 
24. 

Wiper rings and connections 
When hopper plate 5 is in position, openings 

6 and 65 are respectively alined with openings 
66 and 6 provided in the left-hand or hopper 
end of backbone 3. Since these openings co 
operate with the openings in the metering slide, 
during its reciprocations to alternately measure 
and discharge a desired constant amount of pow 
dered material, provision is made in each case 
for a yieldable tight sliding fit with the top and 
bottom surfaces respectively of the metering 
slide. This arrangement results in reducing to 
a minimum the contact areas subject to sliding 
friction. The principle is the same in all cases, 
namely the use of a wiper ring pressed by an 
elastic element against the moving surfaces. 
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4. 
In the case of the outlet 60-6 from hopper 

, the opening in hopper plate 5 in recessed 
around its lower edge to receive and retain wiper 
ring 68, having an L-shaped section, and live 
rubber washer 69, which presses ring 68 against 
the top of slide 24 to form a slidable but powder 
tight joint. 
The other opening in the hopper plate 57, 

opening 65, is recessed around its upper edge 
to receive flange 79 of wiper ring 7. The latter 
has a bottom portion 72 extending below the 
hopper plate and an upper portion terminating 
in a threaded nipple 73. Surrounding ring 7 
With a loose fit is union nut 74 which is screwed 
onto annular fitting 75 fixedly mounted on a 
plate 57. This annular fitting has an internal 
diameter slightly larger than that of flange 70 
and contains a strong helical compression spring 
76 resting on flange 70 and compressed by union 
nut 74. The effect of this is, of course, to press 
ring 7 yieldably into contact with the top of 
Slides 24 and 34. 
In a Similar manner, On the botton of back 

bone 3 wiper rings 77 and 78 are retained and 
biased upwards against the botton of slides 24 
and 34 in openings 66 and 67 respectively by 
union nuts 79 and 88, annular fittings 8 and 
82, and helical compression springs 33 and 84 
bearing on ring flanges 85 and 86. 
Wiper rings and 78 differ from each other 

and from ring 1. Ring 77 is internally threaded 
at its lower end and has a narrow internal flange 
8 at its upper end. Against the latter is pressed 
a fine-neshed Stainless Steel Screen 88 and below 
the screen a felt filter 89, both retained by plug 
9 Screwed into the internal thread of wiper ring 
7. The upper end of plug 90 is perforated with 

a number of Small drilled holes 9 and the re 
mainder is drilled out to a large axial bore which 
is internally threaded to receive externally and 
internally threaded pipe adapter 92. Wiper ring 
T8 has an elongated outlet nozzle 92' adapted to 
enter the neck of a vial or other container into 
which the metered powdered material is destined 
to be delivered. Union nut 80 also differs from 
union nuts 74 and 79 in being more widely spaced 
from the aSSociated wiper ring, in being provided 
With a Soft rubber covering 93 against which 
vial tops may be pressed during filling, and in 
having a side Outlet nipple 94 adapted to be con 
nected with a rubber tube 95 leading to a dust 
receiver (not shown) or to hopper 7. A spiral 
COne of light spring wire 96 or other coarse 
Screen may advantageously be placed loosely in 
outlet nozzle 92 to break up lumps of powdered 
material passing through the nozzle. 

Air system. 
Air flow in our machine is controlled by vacuum 

Valve 4 and pressure valve 5. These are of iden 
tical construction but mounted on backbone 3 in 
mirror-image relation to each other. Construc 
tion will be described with reference to vacuum 
valve 4, corresponding parts of pressure valve 5 
being indicated in the drawings by the same 
index numbers primed. Each valve is duplex, 
Controlling two air circuits simultaneously. The 
valve block consists of a cover Oi and a body 

Cover and body are each provided with 
a pair of registering ports 03, G4 and 05, 
06 tapped for pipe connections. A pair of slots 
07 and 08 parallel to each other and to slide 
bar 8 is machined in the body O2, receiving 
With a close sliding fit valve slides 09 and 

0. Each slide is provided with a stop and 
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f2 at: one end, and an upstanding flange: 3 
and f4 at the other. The flanges are drilled and 
tapped to receive.; adjustable tappet...screws .. 5 
and 6 carrying lock nuts 7; and 8. Com 
pression springs 9 and 20 bearinge on the valve 
covers and slide flanges and surrounding the tap 
pet Screws bias. the Valve slides in the direction of 
the flanged ends. Each slide is provided with a 
port t2 and 22. - The ports are solocated that, 
when the slides are in biased position, the ports 
are out of registry with cover and body ports but, 
When the slides are moved longitudinally against 
the compression Springs, slide ports 2 and, 22 
come into registry with cover and body ports and 
clear passages through the valve are provided. . 
This is shown in valve 5, Fig. 3. Since valve op 
erating bar reciprocates with constant ampli 
tude, the travel of the valve slides may be regu 
lated by adjusting the tappet screws: 5, 6, f5' 
and 6'; a valve may even be put out of action 
altogether by turning the tappet screw. home, as 
is shown in Fig. 3 for slide 09. and tappet screw 

5. 
Air pressure and vacuum for our machine may 

be obtained from any suitable source and may ad 
Wantageously be supplied respectively through a 
pressure service line and reducing valve 23 as 
Sociated with a pressure-gage 24 and a vacuum 
Service line associated with a vacuum gage 25, 
though these form no part of our invention. 
Suction is applied from the vacuum service line 

through pipe 26 connecting with port O4 on top 
Of valve 4 (the rear half of valve 4 is not used in 
the embodiment described herein). A suction 
pipe f2 connects bottom port 06 of valve 4 with 
a T 28, the branch of which is screwed into bot 
tom port OS' of valve 5. To the third connec 
tion of T 128 is connected one end of rubber tube 
29, the other end of the tube being connected to 
adapter 92 by nipple 30 as shown in Fig. 2. This 
end of tube 29 is shown disconnected in Fig. 1. 

Air pressure is supplied by the service line 
through pipe 3 T 32 and branch pipes 33 and 
34 respectively to top port O4 of the front half 
and bottom port 5' of the rear half of waiver 5, 
Upper port (3 of valve 5 is connected by rubber 
tube 35 with wiper ring 73 by means of suitable 
fittingS. 

Lubrication. 

In addition to conventional oil-holes for the 
rotating shafts, grease cups are provided as at 
36, 3 and 38 for lubricating the , slide-bar 

guide 6, can groove to and metering slide-gibs 29. 
Operation. 

With hopper T charged with the powdered ma 
terial to be metered and with shaft. 5 being op 
erated by motor 23 and reduction gear 22, through 
the pulleys and belts shown, the operation cycle 
is as follows. 
The powdered material in hopper, is contin 

uously agitated and thus maintained in a fluent 
condition by paddles 52 on shaft. 53 driven at slow 
speed by pulley 55 connected by belt 56 with pulley 
T on shaft, 5. 
Rotation of crank arm. 6 on shaft 5 causes 

reciprocation of slide bar 8 and metering slide 24 
through the action of crankpin and roller 9 on 
cam groove, in can block 9 carried by slide bar 
8. Assuming the slide assembly 8-24 in its ex 
treme left-hand position as shown in Fig. 2, it 
Will be moved to the right until metering cavity 
33 is under outlet openings 60 and 6 in hopper 
and hopper plate 5. Simultaneously valve, oper 
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8 
ating bar if will have moved to the right, releas 
ing pressure on springst 9 and 20, thus per 
mitting both, parts, of valve, 5. to close, and by 
pressure, on tappet, screw, .. 6... will have com 
pressed Spring 20, and opened valve 4 by moving 
valve slide. f 10 until port. 22 registers with ports 
04 and 06. The opening of this valve will cause 

a Suction wave to travel from hopper 7 through 
openings 60; and 6, metering cavity, 30, screen 
and felt.88 and 89, perforated plug 90, tube 129 
and pipes. 27, and 26 and associated fittings, 
thereby dra Wing a charge. Of powdered, material 
into metering cavity, 30, where...it is monentarily 
maintained by...screen 88, and felt 89. . . . 
Continued rotation of, shaft, 5 will move the 

slide assembly. 24-8 to its extreme left-hand. po 
sition where metering cavity, 30;is in registry, with 
openings 65 and 67. As the metering. cavity, 30 
slides, past wiper rings; 68 and a precisely de 
termined charge of powdered material, will be 
cut off and isolated in it. Simultaneously, with 
the movement of the slide, assembly, movement 
of valve operating bar will close valve 4 by re 
leasing pressure on 'spring 20, thus cutting off 
suction, and at the end of its stroke will open 
both halves of valve 5 by the action of valve op 
erating bar on tappet screws if 5’- and f 6, 
moving slides 09' and if O' against the pressure 
of Springs 19' and 20', 'bringing slide ports 2' 
and 22' into registry with valve ports: 03”; “f O5' 
and 04', f O6' respectively. 
This action has a double effect: (1) Scavenge 

ing of the filter and screen; (2) expulsion of 
the metered charge of powdered material from 
the machine, e. g. into a vial. 
The SCaVenging results from the admission of 

a pressure wave from the compressed air service 
line through pipe 3d, T 32, pipe 33, down 
Ward through ports 04', 22 and 06’ of valve 
5, through tube 29, opening 66, perforated plug 
90, felt 89 and screen 88. The effect of this 
Scavenging pressure wave" is to blow residual 
powdered material and any loose felt fibers or 
other traces of detritus from the Surface of the 
felt-screen filter assembly, to loosen the felt fibers 
and clear the interstices, thus preventing the 
filter from becoming clogged and impervious to 
air, and to expel the loosened material from the 
machine through port 3 and passage 32, thus 
presenting a clean pervious filter Surface to each 
charge. This is particularly desirable in metering 
pharmaceutical materials such as penicillin. The 
expelled material may be “collected in a suitable 
receiver and reworked for recovery of the pow 
dered product. 

Expulsion of the metered charge results from 
passage of a pressure wave from the compressed 
air Service line through pipe 3, T 32, pipe 
34, upwards through ports 05", 2 f' and iO3' 

of valve 5, through tube 35 and opening 65. This 
pressure wave expels the metered charge from 
metering cavity 30, downwards through opening 
67, wire helix 96 and nozzle''92' into a container 
Such as a vial which has been placed, either 
manually or mechanically, under the nozzle; the 
mouth of the container is advantageously held 
in contact with rubber coating.93 during this 
operation. Any air-Suspended dust that may 
result, is blown out, through nipple, 94'... This 
may be collected separately in any desired form 
of collector, or, since it is uncontaminated, may 
be returned directly to hopper. T, depending on 
its character. . . . 
Continuing revolution of, shaft, 5...repeats the 

cycle...; 
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Eacample 
In filling vials with crystalline penicillin pow 

der and with manual positioning and removal of 
vials, Satisfactory operation is obtained at a 
rate of 28 cycles per minute, the nominal charge 
being 1.95 g. per vial and the maximum variation 
in charge being a little over -2%, or a little 
Over --40 mg. A vacuum of 20-25 inches of 
mercury may be used for filling the metering 
cavity and an air pressure of 2 lb. per sq. in. 
for Scavenging and discharging the metered peni 
cillin. 98 percent or more of the material in 
hopper 7 is metered into the vials. 

All parts of the machine coming in contact 
with the penicillin are of stainless steel, and these 
parts are sterilized before the run by washing 
with alcohol and drying in a current of sterile 
air. Disassembly of the hopper, slide and rubber 
air hoses, cleaning, Sterilization, drying and re 
assembly require about a hour; no special tools 
are needed. 

Modifications 
The main features of the machine described 

above are considered essential or highly advan 
tageous for metering many materials, but, as will 
be apparent to those skilled in the art, modifica 
tions may be made without departing from our 
invention where the character of the metered 
material permits. 
flowing materials the air-pressure differential 
at the discharge nozzle may be produced by suc 
tion instead of pressure, and when extreme puri 
ty of product is not essential and a non-clogging 
material is being handled, the scavenging step 
and means for effecting it may be omitted. The 
detailed disclosure of an embodiment of our in 
vention Set forth above is thus intended to be 
exemplary only and not to limit the invention, 
the Scope of which is defined in the appended 
claims. 
From this disclosure it will be seen that we 

have devised a simple, effective and efficient ma 
Chine for Successively metering and delivering 
precisely measured amounts of conminuted na 
terial, that the machine is readily disassembled 
for cleaning and sterilization and readily reas 
Sembled without the use of special tools, that 
Surfaces subject to sliding friction are reduced 
to a minimum by the use of Wiper rings, that 
the provision of an adjustable metering cavity 
and readily interchangeable metering slides 
gives the machine great flexibility and that all 
parts are easily accessible for maintenance or 
replacement when WOrn. 
We claim: 
1. A machine adapted to netter successive 

amounts of solid comminuted material compris 
ing: (1) a bulk container for said materia), (2) 
a metering slide, (3) a discharge port, (4) means 
for providing differential air pressure, (5) power 
means to move the metering slide, and (6) valve 
means controlling the differential air pressure; 
the bulk container having a material outlet in 
sliding contact with the metering slide; the me 
tering slide having a metering cavity and being 
movable in its own plane by said power means to 
bring the metering cavity Successively into regis 
try with the material outlet of the bulk container 
and the discharge port; the Said valve means 
being structurally independent of said metering 
slide and being operated synchronously there 
with by said power means to effect charging of 
said cavity when in registry with the material 
outlet of the bulk container and discharge of the 
contents of said cavity when in registry with the 

For example, With Some free- : 
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8 
discharge port by application of short regulated 
pulses of differential air pressure to said com 
minuted material; said discharge port compris 
ing a nozzle in sliding contact with said metering 
slide; and the sliding contact between the meter 
ing slide and the material outlet of the bulk con 
tainer and between the metering slide and the 
discharge port being provided by means of rigid 
Spring-loaded rings resiliently bearing on the 
metering slide. 

2. A machine as defined in claim 1 in which 
the metering cavity passes with a substantially 
uniform bore completely through the metering 
slide and which comprises means for charging 
the cavity when in registry with the material 
outlet of the bulk container by the application 
of regulated pulses of suction, a screen to retain 
the charge in the cavity during the application 
of suction, and means for discharging the con 
tents of the cavity when in registry with the 
discharge port by the application of Iregulated 
pulses of air pressure. 

3. A machine as defined in claim 2 which also 
includes means for scavenging the screen by the 
reverse application of a pulse of air preSSure 
while the contents of the metering cavity is being 
discharged and means for discharging the SCaV 
enged material separately from the metered ma 
terial. 

4. A Yinachine as defined in claim 1 in which 
one wall of the metering cavity is movable in 
the plane of the Inettering slide to desired differ 
ent positions oy means of a micronetter Screw, 
whereby the maachine is adapted to meter de 
sired different amounts of comminuted material. 

5. A machine adapted to meter Successive 
amounts of Solid conminuted material compris 
ing: a bulk container for the comminuted na 
terial having a bottom outlet, a metering slide 
mounted for linear reciprocating movement un 
der the bulk container, an air port containing 
an air-pervious Screen mounted under the me 
tering slide and in registry with the bottom out 
let of the bulk container, a discharge port 
mounted under the metering slide in its line of 
travel at a distance from said air port, a second 
air port mounted above said metering slide and 
in registry With the discharge port, wiper rings 
aSSociated with Said bottoin outlet, Said dis 
charge port and Said air ports resiliently biased 
into sliding contact With the metering slide, a 
metering cavity in the metering slide passing 
With substantially constant bore completely 
therethrough, the metering cavity having a side 
Wall movable in the plane of the metering slide 
by means of a micrometer screw to effect desired 
variations in the volume of the metering cavity, 
a SCaVenging port in the metering slide spaced 
lengthwise from the metering cavity a distance 
approximately equal to the distance of said sec 
Ond air port from the bottom outlet of the bulk 
container, the scavenging port having an open 
ing through the botton and an opening through 
an edge of the metering slide, power means to 
reciprocate the metering slide with a stroke of 
Such length that in one position the metering 
cavity is in registry with the bottom outlet of 
the bulk container and in another position with 
the discharge port, a source of air suction con 
nected with said first air port, a source of air 
preSSure Connected. With Said first and second 
air ports, and valves in the air connections op 
erated in Synchronism with the reciprocations of 
the metering slide to apply suction to said first 
air port when the metering cavity is in registry. 
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with the bottom outlet of the bulk container, 
thereby charging the cavity with comminuted 
material, and to apply pressure to said first and 
Second air ports when the scavenging port and 
metering cavity are respectively in registry there 
with, thereby scavenging the screen and dis 
charging the contents of the cavity through the 
discharge port. 

6. A process for metering successive Small 
amounts of Solid comminuted material which 
comprises the following steps: providing a bulk 
Supply of Solid comminuted material, trans 
ferring a portion of the material at a loading 
station to a partially enclosed three-dimensional 
metering cavity by the application of a regulated 
pulse of differential air pressure of short dura 
tion to said material while supporting Said ma 
terial in Said metering cavity on an element per 
vious to air but impervious to said material and 
exterior to said metering cavity, moving said 
metering cavity from the loading station to a 
discharge station and at the same time renov 
ing excess material from Said metering cavity 
by moving an unenclosed side thereof past a 
wiper element towards the discharge station, dis 
charging the contents of Said metering cavity 
at the discharging station by a second applica 
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10 
tion of a regulated pulse of differential air pres 
sure of short duration to the comminuted mate 
rial contained in it, and reversing the travel 
of said metering cavity at the loading station 
and discharge station respectively immediately 
before and immediately after the application of 
said pulses of differential air pressure. 

7. In combination with the process defined in 
claim 6, the further step of scavenging the air 
pervious Supporting element With a reverse ap 
plication of a pulse of differential air pressure 
simultaneously with the discharge of the meter 
ing cavity, and discharging the purged material 
separately from the metered material. 

CHARES A HEISTERKAMP. 
MORRIS DANN. 
JOHN P. DURA. 
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