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This invention relates to the treating of fibrous, 

granular or other loose material with a jet of 
gaseous medium, which may be done for the pur 
pose of drying the material, or humidifying it, 
Or incorporating therein an ingredient which is 
carried by the gaseous medium. 
An object of the invention is to provide anim 

proved method of and apparatus for treating 
material With the jet of gaseous medium by which 
the desired treatment of the material can be 
quickly and efficaciously achieved. 

In carrying out my invention the mass of mate 
rial to be treated is subjected to the action of 
the jet of gaseous material in such a way as to 
produce a rolling or tumbling action of the mass 
first in one direction and then in another, as a 
result of which rolling or tumbling tendency the 
gaseous medium finds access to all parts of the 
maSS whereby the mass is uniformly subjected to 
the action of the gaseous medium. 
One way of practising the invention is to place 

the mass of material to be treated in an open 
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trough-like receptacle, which preferably is pro 
Vided with perforated walls, and then to direct 
the jet of gaseous medium along first one side 
Wall of the trough and then along the other side 
Wall and also against the top of the material 
contained in the trough. When the jet is di 
rected against or along either side wall of the 
trough-like receptace, said jet tends to follow 
the wall and pass under the mass of material 
in the receptacle, while at the same time some 
of the gaseous medium is flowing through the 
perforations in the wall with the result that said 
maSS Will be slightly lifted from the bottom of 
the receptacle and will also be given a sort of 
roling or tumbling movement in the trough-like 
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receptacle. The delivery of the jet along first 
One side Wall and then the other of said recep 
tacle thus produces a turbulent tumbling or roll 
ing tendency of the mass of material first in one 
direction and then in the other, and hence the 
portions of the mass which are normally least 
accessible for treatment by a jet of gaseous mate 
rial will be subjected to such jet and thus receive 
the desired treatment. 
Where the desired treatment is carried out 

by placing the material to be treated in a trough 
like receptacle a convenient way of carrying Out 
the process is to give the receptacle and the jet 
a relative movement so that the jet will first en 
gage or pass down along One Side Wall of the 
trough, thereby giving said mass of material a 
turbulent rolling tendency in the trough in one 
direction, and then impinge against the top of 

the mass of material and then be directed against 
or along the opposite side wall of the receptacle, 
thereby giving the mass a turbulent rolling tend 
ency in the other direction. 
As stated above the invention is adapted for , 

subjecting the material to the action of gaseous 
medium to produce various effects. For instance, 
the invention may be used for drying a mass of 
material by treating such mass with drying gas 
eous medium, or the invention may be used for 
humidifying a mass of material by using a gas 
eous material which will produce a humidifying 
effect, or the invention may be used for incor 
porating in the mass of material Some ingredient 
for which the gaseous medium is a vehicle. 
The ingredient to be incorporated in the mate 

rial may be carried by the gaseous medium ve 
hicle either as a liquid or as a vapor or in finely 
divided solid form, 
Merely as illustrating the manner in which 

the invention operates I will describe it as it 
might be used in drying wool or similar fibrous 
material, but, as stated above, it will be under 
stood that the invention can be used in various 
other ways than in drying fibrous material. 
In the accompanying drawing: 
Fig. 1 is a side view, with part broken out, of 

an apparatus embodying my invention and by 
which the improved method may be practised; 

Fig. 2 is a fragmentary section on the line 
2-2, Fig. 1; 

Fig. 3 represents a fragmentary longitudinal 
section through the manifold from which the 
gaseous medium is delivered; 

Fig. 4 is a section on the line 4-4, Fig. 3; 
Fig. 5 is an enlarged section on the line 5-5, 

Fig. 4; - 
Fig. 6 is a perspective view of one of the 

trough-like receptacles; 
Figs. 7 and 8, together with Fig. 3, illustrate 

the action of the jet of gaseous material in giv 
ing the mass of fibrous material a rolling or 
tumbling tendency. 
As applied to the drying of wool the invention 

is of special advantage in drying wool prepara 
tory to combing or otherwise treating it after it 
has been washed to remove grease, dirt and 
other impurities and has also been dewatered by 
being passed between squeeze rolls or the like. 
Wool which has been thus treated may contain 
up to 100% of water based on the bone dry weight 
of the fibre, but even with such water content 
the wool is quite light and fluffy. 
The apparatus which I have herein illustrated 

for carrying out my improved process comprises 
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a plurality of trough-like receptacles , each 
of which is adapted to contain a mass or batch 
2 of wool or other material to be treated. These 
trough-like receptacles can conveniently be ar 
ranged in endless formation and each is pref 
erably concavely curved in cross section. I will 
also preferably make the curved portion of each 
receptacle of perforated sheet metal, although 
any other suitable foraminous material may be 
used. As shown in Fig. 6 the receptacle f has 
perforations 3 in its side walls 4 and bottom 5 
and the end walls 6 are also shown as being 
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provided with similar perforations although it is 
relatively unimportant whether the end walls are 
perforated or not. These trough-like receptacles 
are shown as linked together in any suitable way 
and are fixed to chains 7 which are mounted on 
and pass around sprocket wheels 8. These 
Sprocket wheels are carried by shafts 9 which are 
Suitably mounted in a Supporting frame. One 
convenient way of mounting the trough-like re 
ceptacles on this endless chain carrier is to pro 
vide the chains with the cross rods 5 and to 
form the receptacles with hook portions 6, 7 
at their opposite edges, which hook portions 
hook Over the rods 5. 

8 indicate pins secured to the rods and ex 
tending through openings 9 formed in the hook 
portions 6 and f of each receptacle. The open 
ings 9 are larger than the pins so as to allow 
for the angular movement between the troughs 
as they make their turns around the sprocket 
wheels 8. This endless chain structure can be 
driven by any suitable source of power which may 
be delivered to either of the shafts 9. 
Means may conveniently be provided for deliv 

ering the Wool or other material to the trough 
like receptacles during the movement of the end 
less chain device. As herein shown this material 
is delivered through a sluice or opening 20 onto 
an endless conveyer 2, the receiving surface of 
which travels upwardly at an inclination. The 
material is delivered from this conveyer into a 
hopper 22 having a delivery opening 23 in its 
bottom through which the material is deposited 
into the various receptacles f as they pass be 
neath the hopper. Any excess of material which 
is deposited in any trough will be removed by 
a doctor or scraper 24, such excess being scraped 
into the next succeeding receptacle. 
After the receptacles have thus been loaded, 

-the material in each receptacle is then sub 
jected to the action of one or more jets of gaseous 
medium in such a way that each jet of gaseous 
medium will be delivered first down along and 
Over One side wall 4 of each receptacle, then 
against the top of the material in the receptacle 
and then against and along the other side wall of 
said receptacle, thereby to produce the above 
mentioned rolling or tumbling tendency of the 
maSS of material in the receptacle first in one 
direction and then in the other. 
Various ways of delivering such jet of gaseous 

material may be employed without departing 
from the invention. In the construction shown 
there is provided a manifold 25 into which the 
gaseous medium is delivered under pressure 
through the agency of a blower 26. The mani 
fold 25 is provided in its bottom with a plurality 
of discharge openings 27, each opening being 
shown as in the form of a slot extending from 
one side to the other of the manifold. The mani 
fold will preferably have a width equal to the 
length of each receptacle? so that the slots 27 

are of substantially the same length as the re- . 
ceptacle. 
The manifold is further provided with a de 

flecting vane 28 adjacent each slot 27, said vanes 
Serving to direct the gaseous medium supplied to 5 
the manifold downwardly through said slots. 
The blower 26 may be driven in any suitable 

Way as by means of a motor 29 mounted on the 
casing 30 within which the blower.and manifold 
are received, said motor being connected to the 10 
blower through a suitable belt 31. In Fig. 1 two 
such manifolds 25 and blowers 26 are shown, 
but for SOme purposes a single blower and mani 
fold might be sufficient while for other purposes 
it might be desirable to have more than two 15 
blowers and manifolds. The spacing between 
the slots 27 in either manifold is preferably the 
Same as that between the receptacles . 
As each receptacle passes underneath a slot 

or jet aperture 27, the jet of gaseous medium, 20 
which has a sheet-like shape, passes down along 
the right hand wall of the receptacle and across 
the bottom of the receptacle and tends to move 
upwardly along the left hand wall as shown by 
the arrows a in Fig. 3. This action of the sheet 
like jet will tend to lift the mass 2 slightly from 
the bottom of the trough-like receptacle and will 
also tend to give Said mass a more or less turbu 
lent rolling or tumbling tendency within the 
trough as shown in Fig. 3. During this opera- 30 
tion the gaseous material is, of course, leaking or 
passing out through the apertures 3 in the walls 
of the trough-like receptacle, but nevertheless it 
reaches the fibres or particles on the under side 
of the mass or batch of material in the trough. 35 
As the endless carrier moves into a position rela 
tive to the jet aperture 27 which is shown in Fig. 
7 the sheet-like jet will be directed against the 
top of the mass of material in the receptacle and 
will pass downwardly through said mass as shown 43 
by - the arrow b. As the trough advances still 
further it will arrive at the position relative to 
the jet aperture 27 shown in Fig. 8, in which po 

2 5 

- Sition the sheet-like jet of gaseous material is 
being delivered downwardly along the left hand 45 
wall 4 of the trough as shown by the arrow c, and 
will tend to move not only down Wardly along said 
wall but across the bottom of the trough and to 
a certain extent upwardly along the right hand 
wall. This will serve to again lift the mass of 50 
material slightly from the trough and at the 
same time give it a rolling or tumbling tendency 
in the opposite direction from that which it re 
ceived when the jet of gaseous material was pass 
ing down along the right hand wall 4. 55 
As each trough-like receptacle passes any jet 

aperture 27 there will be a somewhat longer period 
of turbulent rolling or tumbling movement in the 
mass 2 of material while the trough is moving 
from the position relative to the jet aperture 60 
shown in Fig. 3 to that shown in Fig. 7 than there 
will be during the movement of the trough from 
the position shown in Fig. 7 to that shown in 
Fig. 8. . 
Just as soon as the advancing edge of any 65 

trough passes under a jet aperture 27 the jet 
or stream of gaseous medium will be forced down 
the right hand wall of the trough as shown in 
Fig. 3 and the turbulent tumbling motion of the 
mass of material 2 will be initiated and this will 70 
continue as the trough-like receptacle moves to 
the right until the receptacle is nearly in the po 
sition shown in Fig. 7. The reverse turbulent 
rolling or tumbling motion of the material 2 will 
not begin until the trough-like receptacle is nearly 75 
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in the position shown in Fig. 8 and consequently 
there Would be a shorter period of time in which 
the mass is being turbulently tumbled or rolled 
in a counter-clockwise direction, viewing Fig. 8. 
With the construction shown the mass of ma 

terial in each receptacle will have this turbu 
lent rolling or tumbling movement as said re 
ceptacle passes underneath each jet aperture 2. 
and hence as the receptacles pass under the suc 
cessive jet apertures 2 the mass or batch of ma 
terial in each receptacle will be given repeated 
turbulent rolling or tumbling movements, first in 
one direction and then in another, and by this. 
means the fibres of each mass of fibrous material, 
(aSSunning fibrous material is being treated) or 
the grains f each mass of granular or other loose 
material (assuming granular or other loose ma 
terial is being treated), will be uniformly treated 
by the jets of gaseous medium. Where this treat 
ment is being used for drying material the mani 
folds 25 and the blowers 28 will preferably be 
placed within a drying chamber, such as shown 
at 30, through which the connected receptacles 

pass, and the gaseous material which is used 
will be a drying medium, such for instance as 
heated air, in which case any suitable means 
may be employed for heating the air. 

In the construction shown the blowers 26 are 
arranged to take air from the interior of the 
chamber 3 and this air may be preheated before 
delivery to the inlet of each blower by passing 
through a steam heated coil 32. The chamber 30 
is shown as provided with a vent opening 33 
through which the moisture-laden air, may es 
cape, this vent opening being placed at the inlet 
end of the chamber 36 where the air will become 
most heavily laden with moisture. 
The air at the intermediate portion of the 

chamber 3 and near the outlet end thereof may 
be advantageously re-used so as to utilize such 
residual heat as it may carry. The intermediate 
portion of the chamber 30 is shown as being wid 
ened at each side as indicated at 34 to form unob 
structed spaces through which the air or other 
drying medium delivered from the right hand 
manifold 25 may rise to the upper part of the 
chamber and thence pass through the heater to 
the left hand blower. 
The pressure of the air jets may be varied but 

a pressure corresponding to at least about one 
to two inches of water is usually preferred. 
The capacity of the receptacles may also be 

varied, although for drying wool and similar mas 
terial it is convenient to use receptacles which 
have a capacity of about one pound of bone-dry 
Woo. 

In order to avoid dissipation of the jets issuing 
from the apertures 2 prefer to arrange the 
manifolds so that the apertures are not more 
than an inch above the top of the receptacles . 
| The degree of turbulence which the fibrous 
material receives as it passes under each jet 
aperture depends somewhat upon the relation 
between the total area of the perforations and the 
total area of the solid portions of the receptacles. 
The larger the perforations in size and number 
the less will be the turbulence as the gaseous ma-. 
terial will more readily flow through the perfora 
tions, The smaller the total area of the perfora 
tions the greater will be the turbulence since a 
smaller amount of the gaseous fluid will escape. 
through the apertures and a larger poftion will 
be flowing over the curved side walls and bottom 
of the receptacles. 
This invention provides a method and appara 

3 
tus by which wool can be rapidly and thoroughly 
dried and it has the further advantage that the 
drying may be quickly done at temperatures less 
than 150° F., above which temperatures the wool 
fibre is apt to lose some of its optimum qualities. 5 
While I have referred above to the drying of 

Wool, yet as previously stated the principle of the 
invention may be applied to drying other fibrous 
material such as cotton, jute, etc., and also to 
drying granular material or, any other material 
in loose form. The invention is also caually . 
applicable for giving the fibrous material, gran 
ular material or any material in loose form a 
treatment for humidifying it, which would be 
done by using a gaseous material adapted to give 
the desired humidification, or a treatment for 
incorporating into the material an ingredient for 
which the gaseous medium acts as a vehicle. For 
instance, if it is desired to apply oil or some 
other liquid to fibrous or granular material this 20 
could be done by using a gaseous medium which 
carried oil in atomized form; or if it is desired to 
treat the material, whether fibrous or granular 
or in other loose form, with Some vapor, then the 
gaseous medium may be used as a vehicle to 
carry the desired vapor, or if it is desired to 
incorporate in a mass of fibrous or granular or 
other loose material an ingredient in finely-di 
vided form, then the gaseous medium may be 
used as a vehicle for carrying Such Solid matter. 
The turbulent rolling cer tumbling novencrit 

given to the material in each trough-like recep 
tacle results in giving the gaseous medium access 
to all parts of the mass so that the mass will be 
uniformly treated. 
When the invention is used for drying fibrous 

or granular material, the drying operation can 
be carried out more expeditiously than with other 
drying apparatus with which I am familiar. The 
term “trough-like" receptable as used herein is 40 
intended to include any suitable receptacle adapt 
ed to hold a batch of material being dried and 
to retain said batch while it is being given the 
rolling or tumbling motion above-described. 
I claim: 
1. The process of treating a batch of material 

which consists in delivering a jet of gaseous Ina 
terial-treating medium against Said batch first 
on one side thereof and then on the other side 
thereof, thereby causing said batch as a unit to 50 
have a turbulent rolling or tumbling tendency 
first in one direction and then in the other. 

2. The process of treating a batch of material 
in a trough-like receptacle which consists in 
directing a jet of gaseous medium along first one 55 
side of the trough-like receptacle from the top 
toward the bottom and subscquently along the 
other side in a similar manner, whereby said batch 
of material is given a rolling Or tumbling ten 
dency in said trough first in one direction and 60 
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then in the other. 
3. The process of treating a batch of material 

in a trough-like receptacle, which consists in 
repeatedly directing a jet of gaseous medium along. 
first one side of said receptacle from the top 65 
toward the bottom and then similarly along the 
other side thereof, whereby said batch of material 
is repeatedly given a rolling or tumbling tendency 
in the trough first in one direction and then in 
the other. 

4. The method of treating a batch of material 
in a trough-like receptacle which consists in 
directing a jet of gaseous medium first along one 
side of said receptacle from the top toward the . 
bottom with sufficient force to cause the batch 5 
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of gascous material downwardly along the inner 

4 
as a unit to have a rolling or tumbling motion in 
the trough, then downwardly against the material 
in the receptacle, thence along the other side 
of the receptacle also from the top toward the 
bottom and also with sufficient force to again 
CauSe Said batch as a unit to have a rolling or 
tumbling motion in the trough. 

5. The method of treating a batch of materiai 
which consists in directing a jet of gaseous ma 
terial-treating medium past the under surface of 
the batch of material with sufficient force to cause 
said batch as a unit to have a rolling motion and 
then directing said jet against the upper surface 
Of Said batch while Such material is maintained 
intact in batch form. 

6. The method of treating material which com 
prises depositing a batch of Such material in a 
foraminous trough and directing a jet of gaseous 
medium into the trough past the under surface 
of Said batch with Sufficient force to cause the 
batch as a unit to have a rolling motion and then 
against the upper surface thereof while such me 
dium is escaping through the perforations of said, 
trough. 

7. The method of treating material which con 
sists in depositing a batch of such material in a 
foraminous trough of curved cross section and 
producing a relative movement between such 
trough and a jet of gaseous medium to cause said 
jet to be directed into the trough and sequentially 
past the under surface, against the upper surface, 
and again past the under surface of such batch 
of material while said medium is escaping 
through the perforations in the trough. 

8. The method of treating material which con 
sists in progressively forming a succession of small 
batches of such material, giving the batches of 
Such material and jets of gaseous medium a rel 
ative motion in such a direction that each jet is 
directed Sequentially past the under surface with 
sufficient force to cause the batch to have a roll 
ing movement, against the upper surface, and 
again past the under surface of each batch also 
with sufficient force to cause the batch to have a 
rolling movement, and accumulating the resulting 
batches of treated material. 

9. In the drying of wet material, those steps 
Which comprise progressively depositing a Suc 
cession of batches of such material in a series of 
foraminous troughs of curved cross section, pro 
gressively moving said troughs and contents past 
jets of gaseous drying medium each directed Se 
quentially past the under surface with sufficient 
force to cause the batch to have a rolling or tum 
bling tendency in the trough, against the upper 
surface, and again past the under surface of each 
batch while escaping through the perforations of 
the corresponding trough, and progressively dis 
charging the batches of dried material from said 
troughs, 

10. The method of treating material which con 
sists in depositing a batch of such material in a 
foraminous trough of curved cross section and 
producing a rolling or tumbling motion of the 
batch as a unit in said trough by directing a jet 
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face Of One side wall of the trough and across the 
Curved bottom thereof. 

11. The method of treating material which con 
sists in depositing a batch Of Such material in a 
foraminous trough of curved cross section and 5 
giving Such batch as a unit a rolling or tumbling 
tendency in the trough by directing a sheet-like 
jet of gaseous medium into the trough between 
the inner wall thereof and said batch of mate 
rial. 10 

12. The method of treating material which 
comprises Subjecting a mass of the material to 
the action of a jet of gaseous material-treating 
medium while said material is confined in a 
trough-like receptacle and so directing said jet 5 
against Said mass as to give the mass as a unit 
a rolling or tumbling tendency in the receptacle 
first in one direction and then in another direc 
tion. 

13. The method of treating a batch of mate- 20 
rial which consists in directing a jet of gaseous 
material-treating medium between said batch 
and its support first in one direction and then in 
another direction thereby causing the batch to 
have a rolling or tumbling tendency on its sup- 25 
port first in one direction and then in another 
direction. 

14. Apparatus for treating material Compris 
ing a trough of concavely curved cross section, 
means to deposit a batch of material in such 30 
trough, means to produce a jet of gaseous mate 
rial, and means to give Said jet and Said trough 
a relative movement transversely of the trough, 
whereby the jet of material is directed into the 
trough first along one side wall thereof so as to 35 
impinge against the material in the trough and 
Subsequently along the other side Wall thereof. 

15. Apparatus for treating material compris 
ing an endlessly moving succession of foraminous 
troughs of curved cross section, means for pro- 40 
gressively depositing a succession of batches of 
Such material in said troughs, a series of jets of 
gaSeous medium each directed to Sweep the in 
ternal wall of each trough, the upper surface of 
its contents, and again to sweep its internal wall 45 
as it moves past, and means for causing the dis 
charge of said troughs after they have moved past 
said jets, 

16. Apparatus for treating material comprising 
a Succession of foraminous troughs of curved cross 50 
Section linked together as a circuitously moving 
Carrier, means for guiding both stretches of Said 
carrier substantially horizontally, means for pro 
gressively depositing a succession of batches of 
such material in said troughs at their upper 55 
stretch immediately after they have made the 
turn to become the upper stretch, and a series of 
jets of gaseous medium arranged above said up 
per stretch each directed to sweep the internal 
wall of each trough, impinge against the upper 60 
Surface of its contents, and again to sweep its 
internal wall as it moves past, said troughs dis 
charging their contents as they make the turn 
to become the lower stretch, 
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