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Patented May 1, 1945 

UNITED STATES PATENT OFFICE 
GRAVITY SEPARATOR 

Mack E. Haworth, Birmingham, Ala, assignor to 
Roberts and Schaefer Company, Chicago, Ill., a corporation of Illinois 
Application July 31, 1941, Serial No. 404,864 

(CI. 209-45) 
deck or each section thereof into a number of 

2 Claims. 
This invention relates to gravity separators, and 

is particularly concerned with improvements 
which are applicable, but not limited, to the gen 
eral class of separators known as dry cleaners, or 
air flow cleaners such, for example, as described 
in U. S. Patent No. 2,245,942, granted June 17, 
1941. 
Separators of this type are well known in the 

art and are widely used in industry, for example, 
for the purpose of cleaning materials such as coal, 
to remove undesired admixtures therefrom. Such 
a separator may comprise a trough-like chute or 
chamber provided with an air-pervious deck plate 
which may be disposed at an incline. Raw coal 
is supplied at One end and is caused to flow along 
the deck toward the other end of the chute. The 
flow of the layer or stream of material along the 
deck is determined by the incline of the deck and 
by the action of air currents rising through the 
pervious deck plate to agitate the material so 
as to bring about stratification according to the 
specific gravities of its component parts. The 
heavy particles such as bony coal, rock, slate, 
pyrite and the like, which in the case of coal con 
stitute refuse, assume the lowermost position in 
the stratified stream and are discharged from the 
botton thereof, the coal floating on top toward 
the discharge end. Auxiliary devices or ma 
chinery may be provided in such a separator to 
assist the desired stratification and proper dis 
charge of coal as well as refuse, but the general 
feature outlined above, namely, the provision of 
the discharge chute or chamber, the air-pervious 
deck, and the air currents directed through the 
deck to lift and agitate the material for the pur- : 
pose of stratification, are usually found in all air 
cleaners of this type. 
The primary purpose of my invention resides 

in the provision of an air flow separator or cleaner 
which is more sensitive, and therefore more effi 
cient, in its operation. The greater operative sen 
sitivity is due to the provision of control features 
which adapt the separator for operation over a 
Wider range. Of particle sizes and for more efficient 
operation in the case of finely divided materials. 
Some of the salient features and objects of the 
invention may be briefly stated as follows: 
One object is realized by the provision of an air 

flow cleaner having a deck or material-receiving 
bed which is subdivided into separate sections : 
representing, as it were, a series of individual 
decks, together with means for removing heavy 
material at the end of each section or deck. 
Another feature is concerned with the provision 
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individual air cells each controlling only a por 
tion of the deck or deck section. 
A further object has to do with valve. control 

means whereby the inlet of air or air impulses 
into the individual air cells of the deck or deck 
sections may be governed, so as to provide for dif 
ferential sectional adjustment according to the 
needs determined by the stream of material which 
is to be moved along the deck, 
Another object relates to the provision of means 

for adjusting the incline of the deck or deck 
Sections. 

Still another object is realized by the provision 
of means for controlling the air inlet for the deck 
or deck sections and their air cells in common, 
So as to provide a uniform main air supply, to 
gether with means for adjusting the air supply 
according to the needs of the separator. 
The above and other objects and features will 

appear from the detailed description which foll 
lows, with reference to the drawings, wherein 

Fig. 1 is a diagrammatic side view of one em 
bodiment of a separator; 

Fig. 2 is a similar side view with part of the 
housing broken away and certain parts of the in 
terior mechanism shown in section; 

Fig. 3 is a sectional view of part of a deck or 
deck section taken along lines 3-3 in Fig. 4; 

Fig. 4 is a section of an air-cell valve arrange 
ment, taken along lines 4-4 in Fig. 3; 

Fig. 5 is a plan view of the valve provided for 
One of the air cells; 

Fig. 6 is a partial plan view of the mechanism 
for mounting valve control members; 

Figs. 7 and 8 show side views and sections, re 
spectively, of an embodiment wherein the incline 
of the individual deck sections is adjustable; 

Fig. 9 shows a plan view of the operating 
mechanism for adjusting the incline of a deck 
or deck section; 

Figs. 10 and ll are diagrammatic views illus 
trating the action of a customary flutter valve 
for admitting air into the apparatus; 

Figs. 12 and 13 are views similar to Figs, 10 
and 11, but cover an improved flutter valve; and 

Figs. 14 and 15 show details of an improved 
flutter valve. 
The drawings briefly described above are more 

or less diagrammatic and show only the Salient 
parts of the machinery of the separator. De 
tails which are not required for an understanding 
of the subject matter of this disclosure have been 
omitted. Elements or structures which may be 

of means in such a separator for subdividing the 55 assumed to be well known in the art have been 

  



2 
likewise omitted from the detailed description 
which follows. Like parts are numbered alike 
throughout the drawings. 

Referring now particularly to Figs. 1 and 2, 
numeral indicates generally the lower part of 
the machine which houses an air box or cham 
ber 2 (Fig. 2). Air in a substantially steady 
stream under pressure is supplied to or injected 
into this air chamber through the duct 3 which 
is provided with a rotary valve 4. This valve 
is rotated during the operation of the machine 
and thus ejects air under pressure in the form 
of impulses in accordance with its rotation. The 
duct f3 may be rectangular and the valve 4 
therefore may be made in the form of a vane 
which is rotatable around the shaft 5. The 
shaft may be mounted at its ends in suitable bear 
ings in the housing 16, as indicated in Fig. 1. In 
the central part of the machine, above the air 
chamber 2, suitably mounted and supported on 
beams and girders, is the air-pervious deck com 
prising in this instance the individual decks or 
deck sections generally indicated at 7, 8 and 9. 
These decks extend transversely across the ma 
chine. They are mounted in this embodiment 
stationary on an incline, as shown in the draw 
ings, and at the forward end of each deck is pro 
vided a chute. The chute 20 discharges heavy 
material from the deck 9, chute 2 discharges 
heavy material from the deck or deck section 8, and chute 22 discharges middlings from the deck 
section T. The clean coal (it being assumed that 
the machine is used as a coal cleaner) is dis 
charged over the discharge gate member 23 shown 
in Fig. 2 at the left hand end of the apparatus. 
The discharge chute 20 connects with the Com 
partment 24; discharge chute 2 with the con 
partment 25; and discharge chute 22 with the 
compartment 26. The clean coal is discharged 
into a separate compartment, as shown. The 
material may be removed from these compart 
ments by any approved or desirable means which 
are not shown in order to keep the disclosure as 
simple as possible and to limit it to the subject 
matter necessary for understanding the inven 
tion. It may be remarked at this point that 
material discharged into any of the discharge 
compartments, and particularly that discharged 
into the compartment 26, may be re-circulated as 
desired. The operating parts of the separator, including 
the deck or deck sections, discharge chutes and 
compartments, as well as the air chamber 2, 
shown in Fig. 2, are closed to the outside by a 
casing, the lower part of which is indicated at 

(Fig.1). The forward casing portion 30 closes 
the machine at the front end and may be pro 
vided with a suitable door. The middlemost por 
tion is likewise enclosed by walls such as 3 and 
32. These side walls extend on each side of the 
deck or deck sections, forming with the deck a 
trough over which the stream of material flows 
from right to left for stratification and discharge. 
Attached to the casing walls 32 is a hood 33, ter 
minating in a funnel 34 for withdrawing the dust 
which develops during separation. Along each 
side of the apparatus may be provided Windows 
such as indicated in Fig. 1 at 35-40, inclusive, 
so as to permit observation of the operation inside 
the cleaner during the working thereof. 
The raw material is supplied from a hopper 4 

through the medium of an oscillating supply 
valve comprising end plates 42 connected cross 
wise by the angular tray 43. This valve is 
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the medium of an arm 45 mounted on an eccentric 
46. The latter is rotated through the medium 
of a suitable drive, for example, a belt or chain 
drive 4, which is actuated by a motor 48. Nu 
meral 49 indicates a speed reduction mechanism 
for the motor, and 50 indicates its mounting. The 
shaft 5 carrying the flutter valve 4 may also 
be rotated from said drive, for example, through 
the medium of a suitable chain or belt operated 
from the same shaft which drives the eccentric 
46 for oscillating the supply valve shaft 44. 
The structure of the deck or deck sections will 

nOW be discussed with reference to FigS. 3-6, 
inclusive. Fig. 3 represents a longitudinal section of the 
front end of a deck or deck section, for example, 
the Section 9 which discharges heavy material 
into the chute 20. The deck comprises an air 
pervious top deck plate 55 and an air-pervious 
intermediate plate 56. These plates are spaced 
from each other, as shown, and the resulting space 
is transversely subdivided by means of partitions 
Such as 57-62. The compartments resulting 
from this subdivision are filled with a material re 
Sistant to but permeable by the air stream di 
rected upwardly in a manner that will be described 
presently. Marbles or the like may be used for 
this purpose, as described in detail in the pre 
viously mentioned patent. The front end of the 
deck or deck section is closed by a plate 63, and 
at the bottom is provided a plate 64 which is 
equipped with transversely extending rows of 
holes or apertures 65. Each row of holes extends 
underneath a corresponding air cell or compart 
ment of the deck. The partitions extending 
from the air-pervious intermediate deck plate 56 
down to the apertured plate 64 are indicated by 
numerals 66-70, inclusive. Individual apertured 
bars or plates may be used to form the bottom 
plate 64. The deck is thus subdivided to form 
a number of individual air cells into which air 
may be injected through the holes or apertures 
65. A Central longitudinal partition 2 may be pro 
vided in a separator of unusual width, as shown 
in Fig. 4. This partition may be placed sub 
stantially in the middle of the separator, forming 
with one side wall 3 thereof a trough over which 
the material moves for stratification and dis 
charge, and forming with the opposite side wall 
of the separator a similar trough provided with 
an air-pervious deck subdivided into individual 
air cells exactly as the deck shown in the draw 
ings. The right half is shown in Fig. 4 in dotted 
lines, the individual parts being designated by 
the same but primed reference numerals. 
In order to control the stream of air or air 

pulses through the holes 65 in the stationary bot 
tom plates 64 into the individual air cells, I have 
provided each air cell with a valve comprising a 
valve bar Such as 75-79, inclusive, as shown in 
Fig. 3. Each valve bar, such as 77, for example, 
is provided with apertures or holes, such as 80, 
8, 82, for alignment with the corresponding holes 
or apertures 65 in the fixed bottom plate 64. The 
valve bar 75 is movably mounted in brackets 85, 
86; the valve bar 76 is likewise movable in brack 
ets 86, 87; the valve bar 77 is movable in brackets 
87, 88; and the valve bar 78 is movably mounted 
in brackets 88, 89. Each valve bar is provided 
at its front end with an extension indicated at 
Fig. 3 by the numerals 90-93, inclusive. The 
operating mechanism for these valve bars com 
prises, as in the case of the valve bar TT shown 
in Fig. 4, a screw such as 94 which is rotatably 
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mounted in the side wall? and engages a thread 
ed hole in the extension 92. The mounting of 
these valve screws is particularly apparent from 
Figs. 4 and 6. Numeral 3 indicates the side wall 
of the casing; 100 indicates a notched retaining 
bar. The head of the screw 4 is squared as in 
dicated at 10, and the screw is provided with a 
collar O2 and a reduced portion to which is en 
gaged by the notch 04 on the retainer bar 00. 
One such retainer bar is used for holding several 
valve adjusting screws. In the example shown 
in Fig. 1 one such retainer bar is provided for all 
the adjusting screws of each deck Section. 
The wall of the casing is also provided with 

a number of small openings each for the recep 
tion of an indicator pin such as 5 which is at 
tached in the case of the valve bar 7 to the ex 
tension 92, as shown in Fig. 4. The extent to 
which the pin projects from the Casing Wall in 
dicates the setting and adjustment of the valve 
for the corresponding air cell of the deck. 
It will be apparent from the description given 

so far that air supplied through the duct 13 by 
way of the flutter valve 4 (Fig.2) enters the air 
chamber 2 in the form of pressure impulses ac-. 
cording to the rotary speed of the flutter valve 
and is directed upwardly through the more or 
less aligned openings 80 and 65 in the valve bars 
and in the bottom plates 64. Each air cell of 
the deck or deck section will thus be supplied 
individually with air pulses which are directed 
through the air-resistant filling in the upper 
portion of the deck cells and finally escape 
through the air-pervious deck plate 55 to bring 
about the agitation and lifting of the material 
and its stratification, as previously mentioned 
and as is well known. Air valves for the indi 
vidual air cells as shown provide the operator 
with an important control Inedium. He can ad 
just these air valves along the entire deck and 
all deck sections thereof So as to admit just the 
right amount of air into each and every Section 
of the deck. The feature is important particu 
larly in the cleaning of material of Small particle 
size, also in connection with material containing 
moisture. In case the material masses at one 
place or another along the deck, requiring more 
air at this particularly section, the operator can 
actuate the corresponding valve and admit either 
more or less air, as desired or required by the 
material to be treated. The indicator pins 05 
indicate to the operator the positions of the vari 
ous air valves. 
Attention is called to the fact that the air cells 

near the left end of each deck or deck section 
are provided with individual valves. For exam 
ple, referring to Fig. 3, the first three air cells, 
counting from left to right, are each provided 
with individual valves 75, 6, 77, respectively; the 
next two cells, however, have a common control 
93 which is the extension from the valve plate 
8 Serving these two air cells. The same is true 

of the remaining air cells in this deck section, 
and identical conditions prevail in the example 
shown in the decks or deck Sections 8 and . 
This particular distribution of the air valves is 
advantageous because I have found that a more 
sensitive Control is required at the discharge end 
of the deck than in the remaining portion 
thereof. 

Figs. 7-9, inclusive, illustrate a portion of an 
air flow cleaner including the features described 
above and adding thereto the feature of adjust 
ing the incline of the deck or deck sections. Nu 
neral 0 indicates the side wall of the casing of 
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the apparatus corresponding to the side wall , 
32 in Figs. 1 and 2, with the observation windows 
omitted. These windows may, of course, be pro 
vided if desired. The feature of adjusting the in 
cline of the deck or of each deck section may be 
described in connection with the centrally dis 
posed deck shown in Fig. 7. The deck again 
comprises a pervious top deck plate such as fill, 
a pervious intermediate plate 12, the space be 
tween these pervious plates being Subdivided by 
suitable partitions to form upper compartments 
containing material such as marbles, as in the 
previously discussed case. The lower part is like 
wise subdivided to provide air cells such as in 
dicated in Fig. 7, at f 3-6. A bottom plate 7 
with rows of transversely extending holes is again 
provided in this embodiment, as already dis 
cussed. These rows of valve holes may be closed 
by valve plates or bars suich as if 8 (Fig. 8) ol 
aligned for the admission of air into the corre 
sponding air cell with the holes in the bottom 
plate. The valve bars are again mounted and 
Inay be operated as discussed in connection with 
Figs. 3-6, inclusive. The operating mechanism is 
also shown in Figs. 7 and 8, comprising a com 
mOn retainer bar 20 which holds the various 
valve Screws such as f2 for operating the valve 
bar 8. 
The deck used in this embodiment is provided 

with internal downwardly extending side walls 
25 and 26 (Fig. 8). Extensions 2 and 28 
form a trough with the pervious top plate f. 
The operating mechanism, including the retainer 
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bar 20 is mounted on the side wall 25 of the 
deck. The deck is also provided with a front wall 
30 and a slightly curved back wall 3. The 
deck or deck section thus is shaped somewhat 
like a rectangular hood with a pervious deck on 
top and downwardly depending walls on all sides 
which extend beyond the bottom plate 7. The 
side walls fit into the casing walls if 0 and 32, 
as shown in Fig. 8. In case the machine should 
be of unusual width, it can again be subdivided 
longitudinally. into two parallel troughs. The 
valves will then also be subdivided and operating 
means therefor are provided on either side of the apparatus. 
An inspection of the previously discussed em 

bodiment will disclose that these structures are 
similar with respect to the provisions of the side 
walls. In the structure Figs. 7-8, the deck has 
its own side walls; in the structure Figs. 1-6, the 
Casing furnishes the side walls for the deck. The 
walls extend in both structures below the botton 
plate of the deck, forming an enclosure which is 
Open at the bottom for connecting with the air 
chamber. 
The front wall 30 of the unit shown in Figs. 

7-9 is hingedly mounted at 35 on a cross-bar or 
bracket f36 extending from the corresponding 
wall of the discharge chute 37. From the bot 
ton member 40 of the discharge chute 4 at 
the other end of the unit extends a shield 42. 
This shield is fixed and covers part of the rear 
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wall 3 of the deck section or deck unit. At 
the bottom of the deck section near the rear end 
thereof are provided downwardly extending legs. 
45 and f46. These legs normally rest on cam 
like members 47 and 48 mounted on a shaft 
49 which in turn is rotatably mounted in the 

bearings fis0, 5 in the opposite outside casing 
walls 0 and 32. The shaft 49 extends out of 
the casing wall through the bearing 50 at one 
end and is provided with a worm gear 52 for 
engagement with a worn 53 mounted on a shaft 
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54 which is rotatable in bearings. 55, 56 
mounted on the outside casing wall, in this in 
stance on the wall if 0. One end of the shaft 
54 may be squared as indicated at f6, for the 

purpose of rotating the worm gear to rotate the 
shaft 49 and thereby the cams 47 and 8, to 
move the corresponding deck at the rear end up 
or down as desired, and as is apparent from the 
drawings. The worm gear prevents any slipping 
back from an adjusted position. 
The outside casing wall fo is provided with 3 

cut-out 60 which is tapered as shown, widen 
ing from left to right, so as to permit the re 
taining bar 20 and the screws and other mech 
anism connected with it to move up and down 
according to the setting of the cams 7 and 
48. The position of the retaining bar 20 with 
respect to the edges of the cut-out 60 indicates 
the position of incline of the deck. 
The front wall 30 and the back wall 3 close 

each unit at the opposite ends thereof. The wall 
3 slides in back of the shield 42 responsive 

to adjustment up or down through the medium 
of the cams. The side walls 25 and 26 seal 
the unit transversely. However, in order to pre 
vent the escape of air, I have provided flexible 
seals 70 and T, as shown in Figs. 7 and 8, each 
seal being attached at the top to the correspond 
ing inside wall of the deck and at the bottom to 
the inside of the corresponding casing wall. 
The cam control for adjusting the incline of 

the deck provides for uniform operation. Differ 
ent means may be used, however, for obtaining 
substantially the same results. It is possible, 
for example, to provide bracket members on the : 
deck which project laterally to the outside and 
to dispose screws or the like underneath such 
brackets. These screws may be held in Suitable 
stationary mounting members arranged outside 
on the side of the machine. The deck would thus 
be provided on each side, at the rear end thereof, 
with such a laterally projecting bracket, and a 
screw such as mentioned would be disposed un 
derneath each bracket. Upon turning the ScreWS 
in their stationary mountings on each side of 
the machine they would lower or raise the 
brackets and thereby the deck to adjust its in 
cline. The operation in each embodiment (Figs. 1-2 
and Figs. 7-9) is similar. Air under pressure is 
admitted, if desired, in a constant stream or in 
impulses as described through the duct 3 shown 
in Fig. 2. The air fills the air chamber 2 un 
derneath the deck and underneath each deck 
section and has a tendency to escape upwardly. 
According to the adjustment of the valves under 
neath each air cell, the air flows upwardly and 
then escapes through the air-pervious deck where 
it encounters the stream of material. The raW 
material is fed from the hopper 4 onto the tray 
43 which oscillates so as to push measured 
amounts of material from right to left from the 
feed end of the machine onto the deck. The 
incline of the deck, in conjunction with the air 
currents rising from underneath, cause the na 
terial to flow in a stream downwardly from right 
to left of the deck. The heavy material settles 
in the lowermost stratum of the material stream, 
while the coal foats to the top. Heavy material 
is discharged through the first discharge chute 
20, the remaining material moving on Over the 
center deck fa. (deck in Fig. 7). Heavy Ina 
terial is again discharged through the chute 2 
shown in Fig. 2, or in the embodiment, Fig. 7, 
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through the chute 37. The remaining material 
continues to stream and flow downwardly over 
the last deck to the discharge 22 where the mid 
dlings are discharged into the compartment 26 
while the coal is discharged over the gate 23 into 
the coal compartment at the left hand end of 
the machine. According to the type of material, 
its condition, size, etc., the Operator will set the 
valves for the individual air cells and, if the ma 
chine is made according to the embodiments Figs. 
7-9, he can also adjust the incline of each deck 
Section individually. If the operator observes 
congestion at one place or another on the deck, 
or if he finds upon testing the material discharged 
into any of the discharge compartments that it 
is not of the quality desired, he will operate the 
air valves so as to adjust and to correct the flow 
of air into the individual air cells or compart 
ments of the deck. He can thus provide section 
ally for an increase or decrease of air supply 
throughout the entire length of the deck until 
the air supply is just right to meet the desired 
operating conditions. The operator may also ad 
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just the incline of one deck or the other to such 
conditions as may arise in operation. He is thus 
able to provide a fine adjustment for practically 
any operating condition. 
In the examples discussed above, it was as 

sumed that a simple air supply flutter valve was 
provided, such as shown in Fig.2 and as diagram 
matically indicated in Fig. 10. This air valve 
furnishes air impulses somewhat as indicated in 
the diagram shown in Fig. 11. The effective air 
impulse furnished by the flutter valve is shown 
in the shaded portion of the diagram. When the 
valve is wide-open, that is, when the vane fi 
shown in Fig. 2 is in parallel with the upper and 
lower walls of the valve casing, the maximum 
amount of air Will be in the air chamber 2. 
When the valve is closed, that is, when it is in 
the condition shown in Figs. 10 and 2, air will be 
admitted into the air box or air chamber 2 only 
due to the leakage that occurs around the valve. 
This produces periods of low pressure, as indi 
cated in Fig. 11, which are relatively short com 
pared with the periods of high pressure or the 
effective air impulses. The shape of the curve 
shown in Fig. 11 is arbitrary and is intended 
Solely for illustrative purposes, no particular time 
or air pressure or rotary speed of the valve hav 
ing been considered. The diagram is intended 
merely to indicate in a general way the relation 
of low pressure (valve closed) to high pressure 
(valve open). 
In Fig. 12 is shown a modified shielded flutter 

Valve. Again there is an air duct, as described 
previously, and also an air vane or member of 
the general shape shown in Fig. 2. However, I 
have provided arcuate shields at the top and bot 
ton of the casing, which extend transversely of 
the rectangular air duct casing at the top and 
bottom thereof. These shields lengthen the pe 
riods of low pressure admitted through the air 
duct in the direction of the arrows into the air 
box which is at the left of the air duct, as shown 
in FigS. 1 and 2. With such a shielded valve is 
obtained a curve somewhat as shown in Fig. 13. 
The periods of low pressure interposed between 
the effective pulses are lengthened. The effec 
tive pulse is steeper than with a normal fiutter 
valve, because the lengthening of the low pressure 
periods is, of course, obtained at the expense 
of the effective pulses. The shielded valve, as 
diagrammatically shown in Fig. 12, may con 
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prise merely the two arcuate shields which may 
be of bent sheet metal suitably attached at the 
top and bottom of the air duct. 
A modification of such a shielded flutter valve, 

including an adjustable feature, is indicated in 
Figs. 14 and 15. Fig. 14 shows the air duct from 
the side in plan view, and Fig. 15 is a longitudinal 
Section through the air duct. At the top inside 
Wall 200 of the air duct is attached a curved 
shield 20 consisting of a suitably shaped sheet, 
and on the bottom wall 202 of the air duct is 
provided another similarly curved sheet 203. The 
ends of these shields may be welded, riveted or 
Otherwise Suitably attached to the walls of the 
duct. Considering only the provision of such 
shields as shown at 20 and 293 in Fig. 15, the 
structure diagrammatically indicated in Fig. 12 
is obtained. The air pulse curve resulting from 
the operation of Such a valve would then be rela 
tively fixed except as to some modifications that 
may result from the air pressure used and from 
the speed of the valve that may obtain at any 
time. The walve vane 20A is attached to a rotat 
able shaft 205 which may be driven in any desir 
able manner from the common drive mechanism 
shown in FigS. 1 and 2. 

In order to provide for adjustment of the high 
preSSure periods With respect to the low pressure 
periods, I use an additional adjustable shield 
comprising two curved plates 206 and 207 which 
extend transversely across the air duct and are 
rotatable within the curved portion of the fixed 
shields 20 and 203. These shields 206 and 207 
are connected at Opposite ends by Suitable CrOSS 
bars, one of which is indicated at 208. These 3 
cross bars are rotatably mounted by means of 
suitable bearing bushings so as to be rotatable 
with respect to the shaft 205. At one side of the 
casing the bearing bushing for these cross bars 
extends to the outside and is provided with the 
lever 20 shown in Fig. 14 which is equipped with 
a knob or handle 2 and is operable with respect 
to a quadrant 22. Suitable markings may be 
provided so as to inform the operator of the posi 
tion of the setting of the adjusting shields. The 
setting of the arm 20 as shown in Fig. 14 corre 
sponds to the setting of the adjustable shields 
206 and 207, as shown in full lines, in Fig. 15. 
When the arm 2 O is rotated to the right, that 
is, toward the closing position, the shields 206 
and 207 will be rotated into the position in which 
they are shown in dotted lines in Fig. 15. The 
periods of low pressure are then lengthened be 
yond the fixed ratio determined by the shields 
203 and 20 f. The relation of the low pressure 
to the high pressure periods would be, assuming 
a setting of the valve as shown in Fig. 15, ap 
proximately one-fourth of the pulse curve. As 
suming the extreme closed position shown in 
dotted lines in Fig. 15, the low pressure periods 
would be approximately one-half of the pulse 
curve. The operator thus is enabled, within wide 
limits. to control the relation of low pressure 
and high pressure periods of the air pulses ad 
mitted into the machine. 
The auxiliary rotatable shields 206, 20 may be 

arranged differently. For example, they may be 
placed within the spaces 220, 22 of the fixed 
shields in sliding engagement with the curved 
inside surfaces thereof. The sloping walls 20, 
203 would be provided with suitable transverse 
slots or cut-outs for permitting the projection 
and retraction of the movable shields. The pro 
vision of suitable stops which may be desirable 
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5 
in the embodiment Fig. 15 would then be taken 
Care of by the fixed shields. 
The invention has been described in connection 

With a separator of the air-flow type. Certain 
features may be applicable to different types of 
Separators, operating with fluid media, other than 
air, and even to different machinery. It is there 
fore understood that it is not intended to limit 
the use of the invention narrowly to the equip 
ment shown and specifically described. 
Changes may be made within the scope and 

Spirit of the appended claims wherein I have de 
fined what I believe is new and desire to have 
protected by Letters Patent of the United States. 

I claim: 
1. In a separator of the class described, a deck 

Over Which comminuted material is caused to 
move from feed to discharge end for separation 
according to the specific gravities of its com 
ponent parts, said deck comprising an air pervious 
deck plate, side walls extending above and below 
Said deck plate to form a trough thereabove and 
the Side walls of an air compartment therebelow, 
a pivotally mounted front wall joined with said 
Side walls at the forward end of said deck, a 
Curved Wall joined with said side walls at the rear 
end of Said deck, a fixed curved shield adjacent 
said curved wall of the deck, brackets extending 
downwardly from said deck near the rear end 
thereof, rotatable cam means for engagement 
With said brackets, means for rotating said cam 
means to lift the rear end of said deck for adjust 
ing the incline thereof, a housing for enclosing 
the side walls of said deck, flexible means for cou 

spling Said side walls with said housing inside 
thereof, and a tapering cutout in said housing ex 
posing a portion of at least one of said side walls 
to permit observation of the angular displacement 
thereof responsive to adjustment of the incline 
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2. Apparatus for separating comminuted ma 
terial in accordance with the specific gravities of 
its particles having a material receiving structure 
comprising an air pervious deck plate, side walls 
for Said deck plate, one secured thereto at either 
Side thereof, which extend above and below such 
deck plate to form therewith an upwardly exposed 
material receiving trough and a downwardly ex 
posed air receiving channel, an end wall joined 
With Said side walls at either end of said deck 
plate, the end wall joined with the side walls of 
said deck at the rearward end thereof being of 
convex configuration, an air supply structure 
comprising a housing having side walls for enclos 
ing the side walls of said deck and forming an air 
chamber therebelow communicating with said air 
receiving channel, flexible means for coupling the 
side walls of Said deck with the inside of the side 
Walls of said housing, means for pivotally mount 
ing in said housing the forward end of said deck, 
means for displacing the deck at the rearward end 
for the purpose of adjusting its incline within said 
housing, a concave shield fixedly disposed within 
said housing for engagement with said convex end 
wall, said shield coacting with said convex end 
wall in the manner of a seal to maintain supply 
of air from the air chamber of said housing to 
the air receiving channel of said material receiv 
ing structure in any angular displaced position 
thereof and means formed at the outside of Said 
housing for observing the angular displacement 
of said deck responsive to adjustment of the in 
cline thereof. 
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