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Patented May 21, 1929. 
UNITED STATES 

1,714,312 
PATENT OFFICE. 

Jose,PH. E. KENNEDY, OF NEW YORK, N. Y. 
DISINTEGRATING APPARATUS, 

Application filed March 31, 1924. Serial No. 703,112. 

This invention relates to apparatus for dis 
integrating or pulverizing material, such as 
coal, lignite, ore, rock, bone, etc. and relates 
particularly to apparatus of this character 
wherein material is fed to and disintegrated 
in a drun or chamber and the disintegrated 
material is delivered by pneumatic means, 
and it is the primary object of the invention 
to provide an improved construction and ar 
rangement of apparatus of this character 
whereby a highly efficient result is produced 
and the capacity for the treating of mate 
rial is greatly increased as compared with 
other apparatus of the same size. 

It is the principal object of the invention to 
provide in connection with disintegrating ap 
paratus means to control the pneumatic de 
livery means of the disintegrating apparatus 
whereby a product may be produced of any 
degree of fineness. 

It is a further object of the invention to 
construct and arrange the pneumatic means 
whereby the spent air from separating means 
to separate material, such as dust from air, 
may be returned to the intake of a fan of 
pneumatic means to facilitate the lifting of 
the material by said fan or to the disintegrat 
ing drum to facilitate the drawing of mate 
rial and thereby material of different degrees 
of fineness from the drum. 

It is another object of the invention to pro 
vide in connection with the pneumatic means 
of apparatus of this character means con 
nected to the outlet of separating means con 
nected to the delivery side of the fan of the 
pneumatic means to assure the separation and 
collection of all of the dust from the air. 
Another object of the invention relates to 

apparatus of this character of means inter 
posed in the connection of the pneumatic 
means with the disintegrating chamber or 
drum whereby to effect a preliminary sepa 
ration of material from the air drawn from 
the disintegrating drum or chamber and 
either deliver such material to a receiver 
therefor or return the same to the drum for 
further treatment. 
A further object of the invention relates to 

apparatus of this character of the provision 
of a separator to effect a preliminally separa 
tion of material from the air drawn from the 
drum, which separating means is adapted to 
bo connected in circuit with the pneumatic 
means or shut off therefrom. 
Another object ef the invention relates 

to an improved constructed and arranged Sep 

arator whereby the air in its passage through 
the separator is subjected to a winnowing 
action to facilitate the separation of mate 
rial from the air as it enters said separator. 60 
Other objects and advantages will herein 

after appear. 
In the drawings accompanying and form 

ing a part of this specification I have illus 
trated apparatus for carrying out my inven- 65 
tion wherein Figure 1 is an elevational view, 
partly in section, of one embodiment thereof. 

Figure 1* is a view similar to Figure 1 and 
showing an improved construction and ar 
rangement embodying an auxiliary separat. 70 
ing and collecting means to which the outlet 
means of the main separator and collecting 
means is connected to assure the separating 
of all of the disintegrated material or dustr 
from the air. 75 

Figure I is an elevational view looking at 
the left of Figure 1 to show the air connec 
tions at the intake side of the pneumatic 

Figure 2 is a plan view of 
shown in Figure 1. 

Figure 2 is a plan view of the apparatus 
shown in Figure 1. 

Figure 3 is an elevational view, partly in . 
section, of the charging end of a disintegrat- 85 
ing drum or chamber showing the means for 
feeding the material to said drum to be dis 
integrated. 

Figure 4 is a detail view in sectional side 
elevation to show the connection between the 90 
pneumatic means and the disintegrating 
chamber to maintain a substantially air tight 
connection between the same. 

Figure 5 is a detail view in side elevation 
of the connection of the pneumatic means 95 
with the delivery of the disintegrating drum. 

Figure 6 is a plan view of a chamber inter 
posed in the connection of the auxiliary and 
main separating and collecting means. 

Figure 7 is a side elevation of the cham- 100 

the apparatus 80 

ber shown in Figure 6 and showing the con 
nection of the auxiliary separating and col 
lecting means thereto. 

Figure 8 is a longitudinal sectional view, 
on an enlarged scale, of valve means for shut- 105 
ting off the auxiliary separating and collect 
ing means shown in Figures 6 and 7 and 
thereby from the main separating and col 
lecting means. 

Figure 9 is a view on an enlarged scale of 110 
the lower portion of the auxiliary separating 
and collecting means. 
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Figure 10 is a view looking at the right of 
Figure 9. 

figures 11 and 12 are detail views in per 
spective of means forming a part of the aux 
iliary separating and collecting limeans. 

Figure 13 is a view similar to Figure 1 
showing a modified construction and arrange 
ment whereby a primary separator is ar 
langed in the connection of the pneumatic 
or suction creating means with the disin 
tegrating drum or chamber with means ar 
ranged to connect said separator into said 
connection or shut off the same from said 
connection, and showing the apparatus as in 
stalled in a building. 

Figure 14 is a side elevation of a modified 
construction and arrangement of the sepa 
rator shown in Figure 13 interposed between 
the connection of the pneumatic or suction 
creating means and the disintegrating drum. 

Figure 15 is a cross sectional view taken 
substantially on the line 15-15 of Figure 14. 

Figure 16 is a plan view and 
Figure 17 is a side elevation of a modifica 

tion of the auxiliary separating and collecting 
means connected to the main separator shown 
in IFigure 1. 

Figure 18 is a plan view of means operative 
to agitate the screen wall of the separating 
and collecting means shown in Figures 16 
and 17. . 

Figure 19 is an enlarged sectional detail 
view to show the mounting of the agitating 
means shown in Figure 18. 

Figures 20 and 21 are enlarged sectional 
detail views to show the manner of Securing 
the ends of the screen walls of the separat 
ing means shown in Figure 17. 

Figure 22 is an enlarged sectional view of 
striker plates attached to the wall of the 
screen chambers for the agitating means to 
strike against; and 

Figure 23 is a cross sectional detail view 
to show the manner of securing the material 
of the screen walls of the supporting means 
shown in Figure 17. 

Similar characters of reference designate 
like parts throughout the different views 
of the drawings. - 
The embodiment of the invention is illus 

trated in its simplest form in Figures 1 to 5, 
inclusive, of the drawings wherein the ma 
terial is disintegrated in a drum or chamber 
D rotatably supported by axially arranged 
trunnions 1 and 2 journaled in bearings in 
pillow blocks 3 mounted upon a suitable base 
E. shown in the present instance as construct 
ed of concrete, the drum being revolved from 

60 
a suitable source of power through a gear 4 
encircling and fixed to the drum. The grind 
ing means comprises elements within the 
drum which are freely movable during the 
revolving of the drum, such as hardened steel 
balls. The material to be disintegrated is 
fed to the drum through the trunnions 1 by 
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means of a chute 4' leading frolin a feeding 
disk 5 supported to rotate in a horizontal 
plane and driven from a suitable Source of 
power by a shaft 6 geared to a shaft 7 op 
eratively connected to the disk. The disk is 
positioned at the outlet of a chute from a bin 
S to receive material therefrom and the ma 
terial is directed from the disk into the chute 
4' by a fixed scoop 9. 
The opening through the trunnion 2 selves 

as a delivery opening, the disintegrated ma 
terial being withdrawn from the drum 
through the action of pneumatic means com 
prising a suction fan (designated in a general 
way at IF) mounted upon a platform P and 
driven by an electric motor M, the intake 
of the fan being connected by a pipe 10 having 
an elbow connection 11 with the drun trun 
nion 2 by means of which elbow the load 
capacity of the drum may be maintained. 
The elbow is mounted in fixed position and 
has a substantially air-tight connection with 
the trunnion 2 for which purpose the diam 
eter of the trunnion is such that it will extend 
slightly into the elbow 11, as clearly shown 
in Figure 4, a collar 12 being mounted on the 
trunnion to participate in the rotative move 
ment thereof and have sliding axial move 

70 

90 

ment thereon and urged into engagement with 
the end of the elbow 11 by springs 13 coiled 
about pins 14 fixed in lugs extending laterally 
from the trunnion and slidably engaging in 
perforations in the collar, there being a num 
ber of these springs circumferentially dis 
posed about the trunnion. - 
The air drawn from the drum with disin 

tegrated material in the form of particles of 
material and dust is delivered by the fan F 
through a pipe 15 connected to the outlet of 
the fan to a cyclone separator S of an ap 
proved type having an outlet pipe 16 leading 
from the bottom for the delivery of material 
separated from the air delivered by the fan 
to the separator to a receiver R in the form 
of a bin which may be mounted upon the 
platform P. The separator has an outlet at 
the top through a pipe 1 for the spent air 
delivered to the separator by the fan. To 

95 

100 

l10 

facilitate the lifting of material by the fan 
drawn from the drum through its connection 
with the drum and to regulate the degree of 
fineness of material drawn from the drum 
means are provided for an additional air sup 
ply to the fan of the pneumatic means through 
said pipe 10, for which purpose said connec 
tion of the fan is adapted to be connected to 
the atmosphere to a variable extent by ar 
ranging an opening to the atmosphere in said 
connection, said opening in the present in 
stance being arranged in the elbow 11, as at 
18, and regulated by a valve in the form of a 
closure plate 19 slidably mounted in the walls 
of said opening. 
To permit the fan to draw and deliver rel 

atively coarse material from the drum I pro 
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vide for an auxiliary and additional air sup 
ply to the fan to facilitate the lifting and de 
livery of said material by the fan, the air 
from the separator S is returned to the con 
nection of the fan with the drum by the pipe 
20 connected to the outlet pipe 17 of the sep 
arator, said pipe being connected to the con 
nection 10 of the fan with the drum by branch 
pipes 21 leading from the pipe 20 to the pipe 
10 at opposite sides thereof. By this ar 
rangement material which may be delivered 
with the air from the separator is again re 
turned by the fan to the separator with ma 
terial drawn from the drum by the fan. To 
regulate and control or shut off the connec 
tion of the separator S with the connection of 
the fan to the drum trunnion 2 through the 
pipe 20 a valve mechanism is arranged in said 
pipe comprising a valve chamber 22 and a 
valve 23 of conical shape carried by a stem 24 
threaded in a boss 25 and having a hand wheel 
exterior of the pipe to manipulate the valve. 
The valve is arranged so that the conical wall 
will seat against the pipe section connected to 
the top of the valve chamber to shut off com 
munication between the separato Sand the 
connection 10 of the fan with the drum trun 
nion, and as the valve is moved away from 
its seat the area of the valve chamber to said 
valve will be substantially equal to that of 
the cross sectional area of the pipe to facili 
tate a free flow of air past the valve. It will 
be obvious that the connection through the 
pipe 20 may he controlled and regulated by 
the valve at will. 
To facilitate the delivery of a product of 

still greater coarseness means are provided to 
cause a strong current of air to be drawn 
through the drum for which purpose the 
pneumatic means is connected in circulation 
with the charging opening of the drum 
through the trunnion 1 by a pipe 23 leading 
from the air outlet 17 of the separator S and 
connected to the charging opening of the 
drum by an elbow 24', said elbow having 
substantially an air tight connection with the 
drum trunnion similar to the elbow 11 with 
the trunnion 2. the elbow being of a diameter 
to permit of the trunnion to engage slightly 
therein, a collar 25 being mounted by means 
of pins 26 (Figure 3) on the drum trunnion 
to participate in the rotative movement 
thereof and have axial sliding movement 
thereon and urged into contact with the end 
of the elbow by springs 27 coiled about the 
collar carrying pins 26. The connection of 
the separator S with the trunnion of the 

- drum is regulated and controlled or shut off 
by valve mechanism similar to that inter 
posed in the pipe 20 and consisting of a valve 
chamber 28 having a conical valve 29 therein 
to seat against the connection of the pipe 23 
with the top of the valve chamber to shut off 
connection of the separator with the charg 
ing opening of the drum, said valve being 

3 
/. carried by a stem 29 threaded into a boss 30. 

In some instances to deliver material of a 
certain degree of coarseness from the drum it 
may be found desirable and necessary to pro 
vide an auxiliary air supply to the entrance 
side of the fan to facilitate the fifting of the 
material, when the spent air from the separa 
tol S is connected to the intake side of the 
fan through the pipe 20. Should the separa 
tor S be connected with the charging open 
ing of the drum through the pipe 23 to as 
sure a sufficient air supply to be drawn 
through the drum there might not be a suf 
ficient air supply from the separator S 
through the pipe 20 to the intake side of the 
fan to effect the lift of the material with the 
air. In such case the separator S through 
the pipe 23 is shut off by the valve 29. To 
supply additional air to the drum the elbow 
24 is arranged with an opening 31 the area. 
of which opening and the connection there 
through of the drum with the atmosphere is 
regulated and controlled by a valve in the 
form of a plate 32 slidably mounted in the 
member 31. Should it be desired that the 
product be a very coarse material the sepa 
rator S is shut off from the drum and fan 
through the pipes 23, and 24, and to assure a 
strong current of air being drawn through 
the drum the charging end of the drum is 
connected with the atmosphere through the opening 31 which is controlled by the valve 
32. In this latter condition should it be de 
sired to provide an additional supply of air 
to the fan to facilitate the lifting and deliv 
ery of material drawn from the drum by the 
air blast the intake side of the fan is connect 
ed to the atmosphere through the opening 18 
in the connection of the fan with the drum. 
In this case the air from the separator S is de 
livered to the atmosphere and to assure the 
separating of practically all of the particles 

S0 

CO 
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of material and dust from the spent air dis 
charged from the separator S an auxiliary 
separator S is provided, the inlet of said sep 
arator being connected to the air outlet 17 
of the separator S by a pipe 33 which may be 
controlled and regulated by a valve 33’ there 
I. 

for the separated material with a pipe 34 con 
nected thereto leading to a receiver for the 
senarated material, and which mav be led 
to the bin R. The air is exhausted from the 
separator S' to the atmosphere through an 
outlet pipe 35. Y 
The drum is driven from a motor M' hav 

ing a chain or belt drive connection 36 with 
a shaft 37 (Figure 2) having a pinion 38 
meshing with the drum gear 4. The feeder 
disk 5 is also driven from said shaft 37 by ii. 
a shaft 39 having a clutch connection 40 with 
the shaft 37. The shaft 39 is operatively con 
nected to the driving shaft 6 for the feeding 
disk by a sprocket chain 41 passing around 
sprocket wheels on shafts 39 and 6. 

i U 

The auxiliary separator has an outlet 

3) 
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To assure the separating and collecting of 
all the dust from the spent air delivered from 
the outlet 17 of the separator S when the air 
returned to the drum or the connection of the 
fan with the drum is shut off through pipes 
2:3.20, instead of utilizing the auxiliary sepa 
rator S', there is connected to the air outlet 17 
of the separator S a pipe 43, in the present 
instance shown leading from the pipe 23 in 
line with the separator outlet 17 to a cham 
ber C (Figures 1, 2', 6 and 7) to which cham 
ber is connected one or more chambers 44 
having flexible screen walls, there being four 
of these chambers shown in the present in 
stance, connected at one end to tubular por 
tions 45 projecting down from and communi 
cating with the chamber. The wall of the 
flexible chambers comprise a fabric, such as 
bagging, and are secured to the chamber out 
let members 45 by clamping rings 46 to be 
suspended from the members 45. The lower 
cnds of the chambers 44 are connected to re 
ceivers 47 supported by a platform 4S below 
which a bin may be located, said receivers 
47 having outlet chutes 49 the outlet of which 
is closed by gravity valves 50 adapted to be 
opened by the weight and pressure of mate 
lial accumulated in the receivers. (Figures 

and 9). The bags are of a length greater 
than the distance between the platform 48 
and their connection with the tubular mem 
bers 45. The discharge from the separator S 
to the bags through the chamber 44 is ex 
pelled to the atmosphere through the inter 
stices between the fibres of the fabric of the 
bagging and any dust carried by the air will 
be separated therefrom in its passage from 
said interstices, and lodged on the inner sur 
face of the bags. To dislodge the material 
accumulated on the surface of the bags they 
are alternately flexed and drawn taut. For 
this purpose the bags are weighted adjacent 
the lower ends by attaching metallic rings 
51 thereto (Figure 12), said rings being at 
tached to the bags by loops of material 52, 
such as fabric, through which the rings are 
passed and the loops attached to the bags as 
by stitching. These rings are alternately 
l'aised to arrange a slack portion in the bags 
above the rings, or as herein termed “flexed', 
and caused to drop to draw the bags taut, 
and thereby cause any material which has be 
come lodged on the bags due to the air pass 
ing through the interstices of the material 
on the bags, to be dislodged by the snapping 
of the bags and drop into the receivers 47. To 
alternately raise the rings and release them 
to permit them to drop a frame 54 (Figure 
11) is provided, said frame having openings 
55 for the passage of the lower portions of the 
bags, and the rings 51 are positioned relative 
to said frame by guide pins 56 projecting up 
through said frames and slidably engaging 
in lugs 57 fixed to and projecting laterally 
from the rings. The frame is reciprocated 
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longitudinally of the bags by cams 58 on a 
pair of parallel shafts 59 journaled in bear 
ings 59 mounted on sills 60 on the platform 
48, as clearly shown in Figures 9 and 10. The 
calm shafts are rotated from a suitable source 
of power, shown as a motor 61 directly con 
nected by a clutch 62 with one of the shafts, 
as shown in Figure 9, or through internedi 
ate gearing 63 as shown in Figure 10, the 
other of the shafts 59 being driven from the 
shaft to which the motor is connected by a 
sprocket chain 64 passing around sprocket 
wheels 65 on the shafts 59. The frame 54 is 
guided in its movement by guides 66 (Fig 
lure 9) fixed to and projecting up from the 
sills 60 arranged adjacent the corners of the 
frame and engaging in openings 67 thereon 
(Figure 11). To absorb the shock and con 
sequent noise as the frame with the rings 
drop by riding off the high portions of the 
cams cushions or bumpers of rubber are ar 
ranged upon the sills 60. 
To shut off either one of the bags from the 

chamber C and thereby from the separator S, 
or all of said bags from the separator, when 
the air from the separator is to be returned 
either to drum or the connection of the sepa 
rator with the intake side of the fan, or to 
both, and to regulate the connection of the 
bags with the chamber C, valves are provided 
which are in the nature of dampers 68 ar 
ranged in the tubular outlet members 45, these 
dampers being of a size substantially the same 
as the inner diameter of said outlet men 
bers. The dampers or valves are fixed to spin 
dles 69, as by bolts 70 passing through said 
dampers and the spindles (Figure 8) and 
journaled in stuffing boxes 71 arranged at the 
outer side of the outlet members 45. To ma 
nipulate the dampers to adjust the same one 
end of the damper carrying spindles is ex 
tended through a stuffing box 71 and has the 
extremity 72 squared for the mounting of an 
actuating arm or lever 73 thereon, each of the 
levers having a link 74 arranged with a hand 
grip pivotally connected thereto to facilitate 
the manipulation of the levers. The stuffing 
boxes 71 may be so arranged as to frictionally 
retain the damper carrying spindles with the 
dampers in any position to which they may 
be adjusted, or if desired means may be pro 
vided to cooperate with the levers 73 to re 
tain the same and the dampers in adjusted 
position. 

In Figure 13 I have shown an arrangement 
of apparatus as illustrated in Figure 1 in 
stalled in a building. However, instead of 
connecting the intake of the fan directly in 
circuit with the drum trunnion 2 by the pipe 
10 a separator is provided which is adapted 
to be connected into or shut off from the con 
nection of the fan with the drain whereby to 
effect a primary separation of material from 
the air withdrawn from the drum by the fan. 
In the present instance this separator is 
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shown in the form of an inverted conical 
chamber 75 interposed between two sections 
of pipe 10 leading from the drum trunnion 
2 into the bottom of said chamber and a sec 
tion 10 leading from the top of the chamber 

The air is drawn 
by the fan from the disintegrating drum 
through the separator chamber 75 to the -in 
take of the fan. The pipe section 10 carries 
at the outlet thereof within the chamber 75 
a baffle 76 in the form of an inverted conical 
member against which the air entering the 
chamber from the pipe strikes against, the 
conical surface of said baffle tending to re 

3 tard the flow of the air currents and direct 
them laterally and thereby causing coarse 
and heavy particles of material which may 

20 
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have been withdrawn from the drum to be 
separated from the air. This separated ma 
terial gravitates to a collecting chamber 77 
arranged coaxially at the bottom of and in 
communication with the chamber 75 and 
through which the pipe section 10 passes, 
this collecting chamber having an outlet at 
the bottom to which a chute 78 is connected 
for the delivery of the separated material 
which may be delivered to a bin for said ma 
terial, or such chute may lead back to the air 
return pipe 23 to the drum and thereby to 
the drum for further treatment. 
To effect a winnowing action of the air 

and thereby facilitate the separation of coarse 
particles of material from the air as it enters 
the separator chamber 75 from the pipe 10 
means are provided to open said chamber to 
the atmosphere to cause the fan to draw air 
into the separator independent of the air 
drawn into the chamber through said pipe 
section and to control the volume of air so 
drawn into the chamber. For this purpose 
the collecting chamber 77 is spaced from the 
lower portion of the separator chamber 75, 
which space is adapted to be opened or closed 
by a sleeve 78' telescoping into the collecting 
chamber 77. To adjustably support said 
sleeve it is arranged with an annular out 
wardly extending flange 79 and the lower end 
of the separator chamber 75 has an outward 
ly extending annular flange 80, bolts 81 pass 
ing through openings circumferentially dis 
posed about the flanges 79 and 80 with the 
heads engaging below the flange 79 and nuts 
threaded onto the ends projecting through 
the openings in the flange 80. It will be obvi 
ous that by Screwing said nuts onto the bolts 
the sleeve flange 79 may be drawn up close to 
the flange 80 of the separator chamber to en 
tirely close said space, or by unscrewing the 
nuts a space of variable extent open to the 
atmosphere may be provided between the 
sleeve and separator chamber. 
To shut off the separator chamber 75 from 

the connection of the fan with the drum 
through the trunnion, or to connect said 
chamber into said connection, a sleeve 82 of 

the same diameter as the pipe section 10 
has a telescoping connection with the pipe 
Section 10 and thereby adjustment into and 
out of the separator chamber. This telescop 
ing pipe section 82 is carried by rods 83 con 
nected at one end to an annular flange or 
lugs 84 extending laterally from the end of 
the pipe within the separator chamber and passing through perforations in the top of 
the separator and bosses fixed to the top of 
said chamber with nuts 85 threaded onto said 
rods at the outside of the separator chamber. 
It will be obvious that by screwing the nuts 
85 off from the rods that the pipe section 82 
may be adjusted so that the RE end 84 
will engage with the end of the pipe section 
10 within the separator chamber, and to as 
sure a relatively tight connection the end of 
the pipe 10 within the separator may also be 
arranged with a laterally extending annular 
flange 86. By screwing the nuts onto the rods 
the pipe section 82 will be adjusted up into 
the pipe section 10 and thereby connecting 
the separator chamber 75 into the connection 
of the fan with the drum trunnion 2. 
In Figures 14 and 15 I have shown a modi 

fied arrangement of primary separator to be 
interposed in the connection of the intake side 
of the fan with the outlet trunnion 2 of the 
drum. In this arrangement the chamber sec 
tion 77 is adjustable relative to and away 
from the section 75 instead of said section 77 
being fixed in spaced relation to the section 
75 and having an adjustable sleeve to open 
the separator to the atmosphere and shut it 
off therefrom as shown in Figure 13. The 
chamber section 77 is adjustably carried by 
the chamber section 75 by headed tie rods 87 
passing down through perforations in brack 
ets 88 circumferentially disposed around and 
in spaced relation to the separator with the 
heads of the rods engaging said brackets, the 
threaded ends of said rods passing through 
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perforations in arms 89 extending outward 
from an annular plate 90 in the opening of 
which plate the separator section 77 engages 
and is secured, the plate 90 with the separa 
tor section 77 being adjusted on said rods and 
locked in adjusted position by nuts 91. The 
line of separation of the separator sections 
is at 92 and by screwing the nuts onto or off 
from the rods 87 the separator section 77 is 
adjusted toward or away from the section 75 
and thereby arranging an opening to the Sep 
arator chamber at the point 92 to provide for 
an auxiliary air supply to the separator to 
effect a winnowing of the material separated 
from the air in its passage through said Sep 
arating chamber and cause any dust carrying 
particles of material to be released and car 
ried off through the outlet of the chamber 
through pipe 10°. To assure a substantial 
air tight joint between the separator sections 
at themating ends they are arranged with an 
nular members of right angle form in cross 
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the laterally bent ends of said bands. 
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6 
section. It will be obvious that by adjusting 
the separator section 77 relative to the section 
75 that an opening of variable size may be 
arranged between the sections. In this arrangement of primary chamber 
the pipe section 10 connected to the drum 
trunnion 2 leads tangentially into the side of 
the chamber 75, as shown at 93, the separator 
in effect being a cyclone separator, the section 
77 also serving as a collecting chamber for 
the separated material which is delivered 
through an outlet at the bottom of said cham 
ber section arranged with a trap gate, as at 
94; that is the outlet is arranged with a gravi 
ty valve or valves adapted to be opened to de 
liver the material by the weight and pressure 
of the material collected in the chamber sec 
tion 77. The air is drawn from the drum 
through the separator the same as in the ar 
rangement shown in Figure 13 and the suc 
tion of the fan also operates to draw air 
through space 92 between sections of the sep 
arator chamber. However, to assure an air 
supply to said space to effect a winnowing of 
the separated material such space opens into 
a chamber arranged around the mating ends 
of the sections of the separator chamber and 
comprises an annular sleeve 95 fixed to and 
extending downwardly from the separator 
section 77, the plate 90 being arranged with 
an upwardly extending annular flange 96 of 
less diameter than the sleeve 95 and to have 
telescoping movement into and out from Said 
sleeve by the adjustment of the chamber sec 
tion 77 upon rods S7. Air is forced into the 
chamber formed by the sleeve 95 and plate 
96 by a blower, shown in a general Way at 
97, connected to the sleeve by a pipe 98 al 
ranged so that the air will enter the cham 
ber tangentially thereof. To assure a Sub 
stantial air tight connection between the sleeve 95 and plate flange 96 a clamping ring 
extends around the portion of the sleeve over lapping the plate flange, said ring comprising 
a pair of sections drawn together by bolts 
engaging perforated ears at the end of the 
ring sections as at 99. In Figures 16 and 17. I have shown a modi 
fied arrangement of the screen chambers 44 
wherein the chamber C is of circular shape 
in plan and the chambers 44 are connected to 
the tubular outlet members 45 by wrapping 
the upper ends over an annulus or ring 100 
(Figure 20) of suitable material, such as rope, 
with the loop portions 101 of the material 
clamped to the tubular members 44 by semi 
circular bands 102 clamped to such members 
by bolts 103 passing through perforation,R 

e 

lower ends of said chambers are clamped to 
the marginal portions of openings in the plat 
form 48 communicating with a hopper 104 
by rings 105 secured to said platform, as 
shown in Figure 21. The hopper is secured 
to the bottom of the platform 48 to receive 

trap 
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material from the chambers 44 by a support 
ing bracket 106 of angle iron attached to the 
upper marginal portions of the hopper and 
bolted to the bottom of the platform, as shown 
at 107. The walls of the chambers 44 in this 
arrangement are maintained substantially 
taut and by the arrangement of securing the 
upper ends to the outlet members 45, by the 
ring 100 and clamping members 102, any 
slack in the chamber walls may be readily 
taken up by loosening the clamping bands 

70 

102. The hopper outlet is arranged with a . 
gate to normally maintain the same 

closed consisting of a disk 108 carried at one 
end of a pivotally supported lever 109, the 
opposite end of said lever being arranged with 
a weight 110 which is operative to normally 
position the lever with the closure 108 to shut 
off the hopper outlet. The gate is actuated 
to discharge the material from the hopper by 
the weight and pressure of the accumulated 
material in the hopper. 
To agitate the wall of the chambers 44 to 

dislodge material which has been separated 
from the air passing through the interstices 
of the material of said chamber walls I pro 
vide a series of beaters 111 in the nature of 
hammers pivotally supported intermediate 
their ends and circumferentially disposed 
about a disk 112 in interposed relation to the 
chambers 44 and substantially midway be 
tween the ends thereof, said disk being mount 
ed on carriers 113 extending laterally from 
Supports 114 which may be fixed to and ex 
tend up from the platform 48. The beaters or 
hammers are formed of bars each with one end 
bent upon itself, as at 115 to form an enlarge 
ment or head and bent to angular shape at the 
point of their pivotal support, the beaters 
being urged in a direction to move the ends 
with the enlargement outward toward the 
chambers by springs 116, shown as leaf 
springs, fixed at one end to brackets 117 fixed 
to the disk 112 with the free ends of the 
Springs bearing against the ends of the beaters 
opposite to the ends having the enlargements. 
The beaters are pivotally supported upon the 
disk 112 in spaced relation thereto by means of bolts or studs 118 passing through perfora 
tions in the disk with the heads engaging be 
low the disk, said studs also engaging in a 
bushing or sleeve 119 and upon which the 
heaters are mounted, nuts 120 threaded onto 
the end of the studs bearing against the end 
of the bushing Securing the studs and bush 
ings in vertical position. To maintain the 
beaters in spaced relation to the disk the 
bushing consists of sections with a collar 121 
interposed between the sections to serve as 
a supporting seat for the beaters (Figure 19). 
The beaters are caused to successively move 

laterally and forcibly strike against the walls 
of the bags or chambers 44 to agitate said 
walls to dislodge material, which has been 
deposited thereon due to the air passing 
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through the interstices of the material of the 
Wall by a cam 122 fixed to a shaft 123 to ro 
tate in a horizontal plane in line with the 
beaters, the shaft extending through the disk 
and being journaled at opposite ends in bear 
ings mounted on the chamber C and upon the 
platform 48. The calm is adapted to engage 
the ends of the beaters opposite the ends with 
the enlargements, and as said ends of the 
beater's ride upon the high portion of the cam 
the beater will be moved against the tension of 
the springs 116, and as the beaters ride off 
from the high portion of the cam the inher 
ent tension of the springs will impart a sud 
den movement to the beaters causing the en 
largel ends thereof to strike against the walls 
of the chambers, as shown at 111 in dotted 
lines in Figure 18. The wall of the cham 
bers 44 as stated consists of fabric, such as 
bagging, and to prevent rupturing and tear 
ing of such material by the successive strik 
ing of the beaters against the same they are 
arranged with a reinforcement in the region 
where the beaters strike against the same 
comprising a pair of bands of metal or leath 
er, one band 124 being arranged at the out 
side and the other 125 being arranged at the 
inside and secured together in position on the 
chamber wall by rivets 126. The camshaft 
123 is rotated from a suitable source of power, 
shown as an electric motor 127 operatively 
connected to the shaft 123 by a shaft 128 hav 
ing a suitable driving connection with the mo 
tor and a gear connection 129 with the cam 
shaft. - 

To prevent the separated material in the 
form of dust and of impalpable fineness ac 
cumulated on the walls of the chambers 44 
from rising and entering into the chamber C 
when the chambers 44 are agitated by the 
striking of the beaters 111 against the same 
the chambers 44 are shut off from the cham 
ber C at the time of the striking of the beat 
ers against the same. For this purpose there 
is mounted on the end of the camshaft pro 
jecting into the chamber C a valve or damp 
er in the form of a plate 130 (Figures 16 and 
17), this valve being arranged on the shaft in 
relation to the cam and its movement timed 
in relation to the movements of the beaters 
so that it will extend over and shut off a 
chamber 44 from the chamber C at the time 
that the wall of such chamber 44 is agitated 
by a beater striking against the same. 

Having thus described my invention, I 
claim: 

1. In disintegrating apparatus, a revoluble 
drum in which to disintegrate material hav 
ing a charging opening and a discharge open 
ing at-opposite ends; pneumatic means con 
nected to the discharge opening to draw air 
through the drum from the charging open 
ing to the discharge opening and deliver dis 
integrated material from the drum; a sep 
arator connected to the delivery side of the 

pneumatic means having an outlet for the 
separated material and an air outlet; a cham 
ber having a flexible screen wall connected to 
the air outlet of the separator to expel air to 
the atmosphere through the interstices of the 
screen and separate dust from the air as it 
is expelled; outlet means from said chamber; 
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and means to flex the wall of said chamber to 
dislodge dust separated and collected on the 
surface thereof to be delivered from the out 
let means. 

2. In disintegrating apparatus, a revoluble 
drum in which to disintegrate material hav 
ing a charging opening at one end and a de 
livery opening at the opposite end; feeding 
means connected to the charging opening ar 
ranged to maintain a substantially air tight 
connection therewith during the feeding of 
material to the drum to be disintegrated; 
pneumatic means having a substantial air 
tight connection with the delivery openings 
adapted to draw air through the drum from 
the charging to the delivery opening; open 
ings to the atmosphere with regulatable 
means in the connections of the feeding and 
pneumatic means with the drum to control 
the influx of air to and efflux of air from the 
drum; a separator connected to the delivery 
side of the pneumatic means having an outlet 
for the separated material and an air outlet; 
and a chamber having a screen wall connect 
ed to the air outlet of the separator and 
through the interstices of which screen the 
air is expelled to the atmosphere separating 
and collecting the dust from the air in the 
chamber. 

3. In disintegrating apparatus, a disinte 
grating chamber having a charging open 
ing and a delivery opening; feeding means 
connected to the charging opening arranged 
to maintain a substantially air tight connec 
tion therewith during the feeding of mate 
rial to the drum to be disintegrated; pneu 
matic means connected to the delivery open 
ing; regulatable means in the connections of 
the feeding and pneumatic means with the 
drum to control the influx of air to and the 
eflux of air from the drum; a separator con 
nected to the delivery side of the pneumatic 
means having an outlet for the separated ma 
terial and an air outlet; a chamber having a 
flexible screen wall connected to the air outlet 
of the separator and through the interstices 
of which screen wall the air is expelled from 
said chamber and separating dust from said 
air as it is expelled; outlet means from said 
chamber; and means to alternately flex and 
cause the wall of said chamber to be drawn 
taut to dislodge dust separated from the air 
and collected on the surface thereof to be 
delivered through the outlet means. 

4. In disintegrating apparatus, a drum in 
which to disintegrate material having a 
charging opening and a delivery opening; 
suction means having air tight connection 
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with the delivery opening of the drum to 
draw air and disintegrated material from the 
drum and having an opening to the atmos 
phere with regulatable means to vary the size 
of said opening; a separator connected to the 
delivery side of said suction means having an 
outlet for the separated material and an air 
outlet; an air return pipe leading from the 
air outlet of the separator having an air tight 
connection with the charging opening of the 
drum; regulatable means in Saict return pipe 
operative to control the delivery of air from 
the separator to the dium and to shut off the 
delivery of air from the separator to the 
drum; a pipe leading from the air outlet of 
the separator to the connection of the fan 
with the drum; and regulatable means in the 
connection of said latter pipe to vary and 
shut off the connection thereof with the con 
nection of the suction means with the drum. 

5. In disintegrating apparatus, a drum lin 
which to disintegrate material having a 
charging opening and a delivery opening; 
Suction means having air tight connection 
with the delivery opening of the drum to 
draw air and disintegrated material from the 
drum; a separator connected to the delivery 
side of said suction means having an outlet 
for the separated material and an air outlet; 
an air return pipe leading from the air outlet 
of the separator having an air tight connec 
tion with the charging opening of the drum; 
regulatable means in said return pipe oper 
ative to Control the delivery of air from the 
separator to the drum and to shut off the de 
livery of air from the separator to the drum; 
and regulatable means in the connection of 
the Suction means with the drum operative 
to increase or declease the suction from the 
drun while maintaining the delivery of the 
suction means constant for the purpose speci 
fied. 

6. In disintegrating apparatus, a revoluble 
drum in which to disintegrate material hav 
ing a charging opening and a discharge open 
ing at opposite ends; pneumatic means con 
nected to the discharge opening to draw air 
with disintegrated material from the drum; 
a separator connected to the delivery side 
of the pneumatic means having an outlet for 
the separated material and an air outlet; a 
chamber having a screen wall connected to 
the air outlet of the separator to expel the 
air to the atmosphere through the interstices 
of the Screen, separating and collecting the 
clust from the air in the chamber: a return 
pipe leading from the air outlet of the sepa 
rator to the charging opening of the drum; 
and regulatable means in the connections of 
the separator outlet with said pipe and cham 
ber to control the connection of the air outlet 
of the separator with the charging opening 
of the drum and said screen chamber and to 
shut off the separator from said pipe and 
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screen chamber while maintaining the other 
open to the separator outlet. 

7. In disintegrating apparatus, a disinte 
grating drum having a charging opening and 
a discharge opening; pneumatic means con 
nected to the discharge opening to draw air 
with disintegrated material from the drum; 
a separator connected to the delivery side of 
the pneumatic means having an outlet for the 
Separated material and an air outlet; a cham 
ber having a screen wall connected to the air 
Outlet of the separator to expel the air to the 
atmosphere through the interstices of the 
Screen, separating and collecting the dust 
from the air in the chamber; outlet means 
from said chamber; means to flex the screen 
wall of the chamber to dislodge dust collected 
on the surface thereof to be delivered from 
the outlet means; and a return pipe leading 
from the air outlet of the separator to the 
charging opening of the drum. 

8. In disintegrating apparatus, the combi 
nation with a drum in which to disintegrate 
material having a charging opening, a de 
livery opening and means to deliver material 
through the charging opening, of suction - s 

means having an air tight connection with 
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the delivery opening of the drum to draw air 
and disintegrated material from the drum; 
a separator connected to the delivery side of 
the suction means having an outlet for the 
separated material and an air outlet; a cham 
ber having a flexible screen wall connected 
to the air outlet of the separator to receive 
air from the separator and expel the same 
to the atmosphere through the interstices of 
the Screen and separate the dust from the air 
as it is expelled; outlet means from said 
chamber; means to alternately flex and cause 
the Wall of said chamber to be drawn taut to 
dislodge dust separated from the air and col 
lected on the surface thereof to be delivered 
through the outlet means; a return pipe lead 
ling from the air outlet of the separator and 
having an air tight connection with the 
charging opening of the drum; regulatable 
means in Said pipe operative to control the 
connection of said pipe with the separator 
and shut off the same from the separator; 
and regulatable means in the connections of 
the return pipe and suction means with the 
drum to control the influx of air to and efflux 
of air from the drum. 

9. In disintegrating apparatus, the combi 
nation of a revoluble drum having charging and discharge openings and grinding means 
therein; pneumatic means connected to the 
discharge opening to draw air with disinte 
grated material from the drum; a separator 
connected to the delivery side of the pneu 
matic means having an outlet for the sepa 
rated material and outlet means for the air; an air pipe leading from the separator to the 
connection of the pneumatic means with the 
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drum; and means to regulate the connection 
of the pneumatic means with the separator 
through said pipe and to shut off said con 
nection from the separator. 

10. In disintegrating apparatus, a revolu 
ble drum in which to disintegrate material 
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having a charging opening and a delivery 
Openling; pneumatic means connected to the 
delivery opening to draw air through and 
with disintegrated material from the drum; 
a separator connected to the delivery side of 
the pneumatic means having an outlet for the 
separated material and an air outlet; means 
to connect the air outlet of the separator with 
the intake side of the pneumatic means; reg 
ulatable means in the connection of the pneu 
natic means with the drum to variably open 
the pneumatic means to the atmosphere to 
inapair the suction from the drum withoutim 
pairing the lift of the air delivered by the 
pneumatic means; and regulatable means in 
the connection of the pneumatic means with 
the air outlet of the separator to vary said 
connection and shut off said connection. 

11. In disintegrating apparatus, the combi 
nation of a revoluble drum having charging 
and discharge openings and grinding means 
therein; pneumatic means connected to the 
discharge opening to draw air with disin 
tegrated material from the drum; a sepa 
rator connected to the delivery side of the 
pneumatic means having an outlet for the 
separated material and outlet means for the 
air; an air pipe leading from the separator 
to the connection of the pneumatic means 
with the drum; a return pipe leading from 
the air outlet of the separator to the charging 
opening of the drum; and regulatable means 
to vary the connection of said pipes with the 
air outlet of the separator and shut off either 
one or both of said connections. 

12. In disintegrating apparatus, the com 
bination of a revoluble drum having charging 
and discharge openings and grinding means 
therein; pneumatic means connected to the 
discharge opening to draw air with disin 
tegrated.material from the drum; a separator 
connected to the delivery side of the pneu 
matic means having an outlet for the sepa 
rated material and outlet means for the air; 
an air return pipe leading from the air out 
let means of the separator to the connection g 
of the pneumatic means with the drum; an air 
return pipe leading from the air outlet means 
of the separator to the charging opening of 
the drum; regulatable means to vary the con 
nection of said pipes with the air outlet of 
the separator and shut off either one or both 
of said connections; and regulatable means 
in the connections of the return pipe with 
the charging opening of the drum and of the 
pneumatic means with the delivery opening 
of the drum to control the influx of air to and 

65 
the efflux of air from the drum. 

13. In disintegrating apparatus, the com 

9 

bination of a revoluble drum having charg 
ing and discharge openings and grinding 
means therein; pneumatic means connected 
to the discharge opening to draw air with dis 
integrated material from the drum; a sepa 
rator connected to the delivery side of the 
pneumatic means having an outlet for the 
separated material and outlet means for the 
air; an air return pipe leading from the sepa 
ator to the connection of the pneumatic 
means with the drum; a chamber having a 
flexible screen wall connected to the outlet 
means of the separator to receive air from 
the separator and expel the same to the at 
mosphere through the interstices of the Screen 
and separate and collect dust from the air 
in the chamber; outlet means from said cham 
ber; and means to flex the wall of said cham 
ber to dislodge dust collected on the surface 
thereof to be delivered through the outlet 
means thereof. 

14. In disintegrating apparatus, a disin 
tegrating chamber having a charging opening 
and a delivery opening; feeding means con 
nected to the charging opening arranged to 
maintain a substantially air tight connec 
tion therewith during the feeding of material 
to the drum to be disintegrated; pneumatic 
means connected to the delivery opening; 
regulatable means in the connections of the 
feeding and pneumatic means with the drum 
to control the influx of air to and efflux of 
air from the drum; a separator connected to 
the delivery side of the pneumatic means 
having an outlet for the separated material 
and an air outlet; a return pipe leading from 
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the separator to the intake of the pneumatic 
means having regulatable means therein to 
vary and shut off the connection between the separator and pneumatic means through said 
return pipe; and a chamber having a screen 
wall connected to the air outlet of the sepa 

screen wall air is expelled to the atmosphere 
and separating and collecting dust from the 
air in said chamber. 

15. In disintegrating apparatus, a drum in 
which to disintegrate material having a 
charging opening and a delivery opening; 
pneumatic means connected to the delivery 
opening of the drum to draw air and disinte 
rated material from the drum; a separator 

connected to the delivery side of the pneu 
matic means having an outlet for the separat 
ed material and air outlet means; a chamber 
connected to the outlet of the separator hav 
ing outlet means; a tubular fabric member 
connected at the upper end to and suspended 
from the outlet means of the chamber and 
having closure means at the lower end, the air being adapted to be expelled to the atmos 
phere through the interstices of the material 
of said member and dust separated from the 
air and collected on the surface of the tubular 
member, and means to alternately flex and 
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cause said member to be drawn taut to dis 
lodge material separated from the air and 
collected on the surface of said member to 
be discharged through the outlet means. 

16. Disintegrating apparatus as claimed in 
claim 15, wherein outlet means is connected 
to the lower end of said member in fixed 
spaced relation to the chamber, said fabric 
being of greater length than the space between 
the outlet means thereof and the chamber and 
being weighted intermediate its ends to nor 
mally draw the upper portion of the member 
taut; and means to lift the weighted portion 
of the tubular member and permit the same 
to draw the member taut to dislodge material 
separated from the air and collected on the 
surface thereof to be delivered through the 
outlet means. 17. Disintegrating apparatus as claimed in 
claim 15, wherein the outlet means is connect 
ed to the lower end of said member in fixed 
spaced relation to the chamber, said fabric 
member being of greater length than the space 
between the outlet means thereof and the 
chamber and being weighted intermediate its 
ends to normally draw the upper portion of 
the member taut; a vertically reciprocable 
frame adapted to alternately lift and permit 
the weighted portion of the fabric member to 
drop to alternately flex and draw said member 
taut to dislodge material from the air and col 
lected on the surface thereof to be discharged 
through the outlet means; and means to vary 
and shut off the connection between said fab 
ric member and the chamber. 

18. Disintegrating apparatus as claimed 
in claim 15, wherein the chamber connected 
to the separator has a plurality of outlets 
with a tubular fabric member connected at 
the top to each of said outlets, and means to 
vary or shut off the connection between said 
fabric members and the chamber. 

19. In disintegrating apparatus, a drum in 
which to disintegrate material having a 
charging opening and a delivery opening; 
pneumatic means connected to the delivery 
opening of the drum to draw air and disinte 
grated material from the drum; a separator 
connected to the delivery side of the pneu 
matic means having an outlet for separated 
material and air outlet means; a chamber 
connected to the outlet means of the separa 
tor having outlet means; tubular fabric 
members connected to the outlet means of said 
chamber and having outlet means: weights 
carried by said fabric members; and means to alternately lift said weighted portions and 
permit the same to drop to alternately flex and 
draw said fabric members taut to dislodge 
material collected on the surface thereof to 
be discharged through the outlet means. 

20. Disintegrating apparatus as claimed 
in claim 15, wherein the chamber connected 
with the outlet of the separator has a plural 
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ity of outlets with a tubular fabric member 65 
connected to each chamber outlet with the 
lower ends weighted to maintain said member 
taut, a cam actuated reciprocatory frane to 
alternately lift said weighted portions of the 
members and permit the same to drop to alter 
nately flex and draw said fabric members taut 
to dislodge material collected thereon to be 
discharged from the outlet means, and means 
arranged in the connection of each of said 
fabric members with the chamber outlet to 
vary 
or all of said fabric members with the cham 
ber. 

21. In disintegrating apparatus, a drum in 
which to disintegrate material, pneumatic 
means to draw air and disintegrated mate 
rial from the drum; a separator connected 
to the delivery side of said pneumatic means 
having an outlet for the separated material 
and air outlet means; pipes leading from the 

or shut off the connection of either one 
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outlet means of the separator to the intake 
of the pneumatic means and the charging 
opening of the drum; a chamber connected to 
the outlet means of the separator having a 
flexible screen wall to receive air from the 
separator and expel the same to the atmos 
phere through the interstices of the screen 
wall separating dust from the expelled air and 
collecting the same in said chamber, and said 
screen adapted to be flexed to dislodge mate 
rial separated from the air and collected on 
the surface thereof; and regulatable means in 
said pipes and chamber to vary the connection 
or shut of either one or all of the pipes and 
chamber from the separator. 

22. In disintegrating apparatus, the eom 
bination of a disintegrating drum, pneumatic 
means connected at the intake side thereof 
with the drum to deliver disintegrated ma 
terial from the drum; a separator interposed 
in the connection of the pneumatic means and 
drum; adjustable means to connect said sep 
arator into the connection of the intake side 
of the pneumatic means with the drum and 
to shut off the separator from said connec 
tion while maintaining said connection of the 
pneumatic means with the drum; outlet means 
from the separator for coarse material sep 
arated from the air in its passage there 
through; and means to open said separator 
to a variable extent to the atmosphere and 
shut off the same from the atmosphere. 

23. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, pneumatic 
means connected through the charging and 
delivery openings in circulatory connection 
with the drum, a separator interposed in the 
connection of the pneumatic means with the 
delivery opening of the drum, outlet means 
from the separator for material separated 
from the air in its passage therethrough from 
the drum; and an adjustable connection be 
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tween said outlet means and separator 
adapted to open the separator to the atmos 
here through said connection. 
24. In disintegrating apparatus, the com 

bination of a revoluble drum arranged with charging and delivery openings axially atop 
posite ends and having freely moving grind 
ing elements therein operative through the 
revolving of the drum to render the material 
into an impalpable fine state, pneumatic suc 
tion means connected through the charging 
and delivery openings in circulatory connec 
tion with the drum to draw air with disinte 
grated material therefrom, a separator inter 
posed in the connection of the pneumatic suc 
tion means with the delivery opening of the 
(drum and having outlet means for material 
separated from the air from the drum in its 
passage through the separator, and an opening 
to the atmosphere in the connection of the 
pneumatic suction means with the drum ar 
ranged with regulatable means to vary the 
area of said opening to the atmosphere. 

25. In disintegrating apparatus, the com 
bination of a revoluble drum having charg 
ing and delivery openings, a fan connected 
through the charging and delivery openings 
in circulatory connection with the drum to 
draw air with disintegrated material there 
from a separator interposed in the connection 
of the fan with the delivery opening of 
the drum, means to connect the fan with 
the drum through the separator and to 
shut off the separator from the connec 
tion of the fan and drum while maintain 
ing said connection between the fan with the 
drum, outlet means from the separator for 
material separated from the air in its passage 
therethrough from the drum and an opening 
to the atmosphere in the connection of the 
fan with the delivery opening of the drum ar 
ranged with regulatable means to vary the 
area of said opening. -- 

26. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, a fan con 
nected at the intake side thereof with the 
delivery openings of the drum to draw air 
with disintegrated material therefrom, a 
separator interposed in the connection of the 
fan with the delivery opening of the drum, a 
separator connected at the delivery side of 
the fan having an air outlet, and an air re 
turn pipe connected to the air outlet of the 
latter separator and the connection of the 
fan with the delivery opening of the drum. 

27. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, a fan con 
nected at the intake side thereof with the de 
livery opening of the drum to draw air with 
disintegrated material therefrom, a separator 
interposed in the connection of the fan with 
the delivery opening of the drum, a sepa 
rator connected at the delivery side of the 
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fan having an air outlet, an air return pipe 
connected to the air outlet of the latter sepa 
rator and the connection of the fan with the 
delivery opening of the drum, and regulatable 
means in said air return pipe to shut off said 
pipe from and vary the connection thereof 
with said fan connection to the drum. 

28. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, a fan coll 
nected at the intake side with the delivery 
opening of the drum to draw air with cis 
integrated material from the drum, a sepa 
rator, means to connect said separator into 
the connection of the fan with the delivery 
opening of the drum and shut of said sepa 
rator from said connection while maintaining 
said connection of the fan with the (li'un, 
outlet means from said separator for material 
separated from the air in its passage through 
the separator, a separator connected to the 
outlet side of the fan having an outlet for 
the material separated from the air dis 
charge into the separator by the fan and 
having an air outlet, an air return pipe con 
nected to the air outlet of said latter sepa 
rator and leading to the connection of the 
fan with the delivery opening of the drum, 
regulatable means in said pipe to shut off the 
pipe from and vary the connection thereof 
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with the connection of the fan to the delivery 
opening of the drum, and an opening to the 
atmosphere in the connection of the fan with 
the delivery opening of the drum arranged 
with regulatable means to vary the area of said opening. 

29. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, a fan con 
nected at the intakeside thereof with the 
delivery opening of the drum to draw air with 
disintegrated material therefrom, a separator 
interposed in said connection of the fan with 
the drum, a separator connected at the de 
livery side of the fan having an air outlet, 
an air return pipe connected to the air outlet 
of the latter separator and the connection of 
the fan with the delivery opening of the drum 
and a pipe leading from the air outlet of the 
second separator to the charging opening of 
the drum, 

30. In disintegrating apparatus, the com 
bination of a disintegrating drum having 
charging and delivery openings, a fan con 
nected at the intake side thereof with the de 
livery opening of the drum to draw air with 
disintegrated material therefrom, a separator 
interposed in said connection of the fan with 
the drum, a separator connected at the de 
livery side of the fan having an air outlet, an 
air return pipe connected to the air outlet of 
the latter separator and the connection of the 
fan with the delivery opening of the drum, a 
pipe leading from the air outlet of the second 
separator to the charging opening of the 
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drum, and means to vary and shut off the de 
livery of air from said separator through 
either one or both of said pipes or deliver air 
through both of said pipes. 

31. In disintegrating apparatus, a revo 
luble drum in which to disintegrate material 
having charging and delivery openings, 
pneumatic Suction means connected with the 
delivery opening of the drum, a separator con 
nected to the delivery side of the pneumatic 
suction means having an outlet for the sepa 
rated material and an air outlet, pipes lead 
ing from the air outlet of the separator to the 
charging opening of the drum and to the con 
nection of the pneumatic suction means with 
the delivery opening of the drum, regulat 
able means in said pipes to vary and shut off 
the connections of said pipes with the charg 
ing opening of the drum and the connection 
of the pneumatic suction means with the 
drum, and regulatable means for variably 
opening the intake of the pneumatic suction 
means and drum to the atmosphere to control 
the velocity of the flow of air through the 

25 drum and thereby the drawing off of pulver 
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ized material of variable fineness from the 
drum. 

32. In disintegrating apparatus, the con 
bination of a revoluble drum arranged with 
charging and delivery openings and having 
means therein operative through the revolv 
ing of the drum to render material in the 
drum into an impalpable fine state, pneu 
matic suction means connected in circulation 
with the charging and delivery openings of 
the drum to air sweep the drum and draw 
disintegrated material therefrom a separator 
interposed in the connection of the pneu 
matic suction means with the delivery of the 
drum having an outlet for material separated 
from the air and air inlet means from the 
atmosphere outside of the circulatory con 
nection with the drum, and adjustable means 
to open said air inlet means to the atmos 
phere and shut the same off from the atmos 
phere. 
Signed at New York city in the county of 

New York and State of New York, this 14th 
day of March, 1924. 

JOSEPH.E. KENNEDY. 
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