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This application is a division of my copending 

application entitled Portable asphalt mixing 
plant, Serial No. 273,876, filed April 30, 1928, and 
which, issued on December 15, 1931 into Patent 

5 No. 1,836,261. The invention which forms the 
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subject-matter of this divisional application is 
a rotary drier and is intended to dry, or other 
wise heat-treat, broken or granular material 
which may be passed therethrough. The rotary 
drier of the invention may, if desired, be equipped 
with a novel screen arrangement which consti 
tutes a part of my invention, and may then be 
used for drying and also for grading the mate 
rials. 
The object of the present invention is to pro 

vide an efficient apparatus of this character which 
is of simple construction and which is of COm 
pact arrangement, which renders it suitable for 
portable use. 
Other objects which are inherent in the inven 

tion and which reside in the details of construc 
tion thereof will be made evident in the detailed 
description of my invention. 
My invention in its broad concept includes a 

drum or treating chamber through which the 
material to be treated is fed. This drum or treat 
ing chamber is preferably rotatable and arranged 
to be rotated. Extending into one end of the 
drum is a fire-box or fire-tube which provides 
this end of the drum with a passage, which pas 
sage is formed between the wall of the drum and 
the fire-box. There is a means for Supplying hot 
gases of products of combustion to the fire-box, 
which products of combustion or hot gases there 
after pass through the drum. The important ad 
vantage accruing from this broad concept of my 
invention is that the material to be heat-treated 
is caused to pass through a relatively hot area in 
mediately before it passes from the drum, and is 
therefore efficiently heat-treated. By locating 
the fire-box so that it projects into one end of 
the drum, the heat radiated by the fire-box as 
well as the heat which is carried by convection 
through the drum is used for heat-treating the 
material. 
In the preferred form of device which includes 

the broad features of my invention just men 
tioned, the fire-box as well as the drum is of cy 
lindrical cross-section, and the fire-box is of less 
diameter than the drum in order that the pas 
sage formed by the fire-box may be an annular 
passage. This is advisable in order that the feed 
ing of the material from the drum may be con 
tinuous as the drum is rotated. 
The fire-box may be stationary and the. drum 

may rotate independently thereof, or the fire 
box may be secured to the drum and be rotatable 
therewith. Although it is not essential to the 
invention in its broad aspect, I prefer to have 
the fire-box rotatable with the drum in order that 

Screening means. 

the fire-box may be used to support a bearing 
which constitutes a part of the means for rotat 
ably supporting the drum. By this arrangement 
it is possible to place the support means for the 
drum on the outside of the apparatus, which is a 
much simpler construction than would be required 
if the support means were required to be placed 
On the inside thereof. 
Another feature of the invention which may 

be optionally incorporated with the broad con 
cept previously mentioned is the provision of a 
housing around the drum. This housing is pro 
vided for reasons of heat economy. The Outer 
end of the fire-box projects to the exterior of the 
housing and the means for rotatably supporting 
the drum cooperates with this extending end of 
the fire-box. By this construction the support 
means may be located at the exterior of the ap 
paratus where it may be conveniently reached and 
where it is not subjected to the high heat which 
exists within the housing. 

If the structure pointed out in the above para 
graph is used on a material which is to be graded, 
the apparatus may have incorporated therewith a 

My invention provides a 
Screening means which is of annular construc 
tion and of larger diameter than the drum so that 
it may be disposed around the drum. The screen 
ing means is partly supported by the fire-box and 
has a closed end, the closed end being secured to 
the fire-box. By this arrangement just described 
it is possible to place the screening means around 
the end of the drier, as previously mentioned, 
which is a compact arrangement and which 
maintains the material passing through the appa 
ratus quite near to the source of heat. If desired, 
the material may be deposited in bins icluded 
within the housing, and this material will be kept 
Warm for a long period of time due to the fact 
that it is not conveyed to separate storage bins 
and contacted with the atmosphere. 

If desired, the screen arrangement of my in 
vention may be used independent of the fire box 
arrangement. When Such screen arrangement 
is used independent of the other features of my 
invention, the screening means is placed around 
the outlet end of the rotary drum, and a means 
is extended inwardly beyond the end of the drum 
so that material passing through the outlet of 
the drum is guided into the screening means. 

In the accompanying drawing I have illustrated 
an apparatus which embodies not only the broad 
concept of my invention, but also the various 
additional features which have just been pointed 
out. It should be understood in illustrating a 
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device including all of the various features of my 
invention and features of construction, that I do 
not intend to be limited to the complete com 
bination but intend my invention to be considered 
as including the essential and fundamental fea 
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tures by themselves as well as in combination with 
the other features mentioned which may be op 
tionally employed. 

Referring to the drawing in detail 
Fig. 1 is a longitudinal section. 
Figs. 2 and 3 are cross-sections taken on the 

corresponding lines of rig. 1. 
Fig. 4 is a fragmentary cross-sectional view 

taken on the line 4-4 of g, 1. 
Referring to the drawing in detail, I will de 

scribe the embodiment of my invention disclosed 
thereby. The numeral 11 represents an inclined 
drier tube or drun through which the material to 
be heat-treated is passed. The inlet for the 
drun is provided by an opening 12 within an in 
turned flange 14 secured to the right end of the 
drum 11. The means for supplying the material 
to the drum is provided in the form of a chute 15. 
Spiral or helical blades 16 are provided near the 
inlet end of the drum 11 for carrying the material 
to be treated in a forward direction, and longi 
tudinal agitating members 17 are secured to the 
interior of the drum near the central part thereof. 

Extended into the left end of the drum 11 is a 
heater tube or fire-box 20 which is of cylindrical 
cross-section and is smaller in diameter than the 
drun 11 in order to provide an annular outlet 

inner screens 28 and an outer screen. 29. 
-screens 28 and 29 are frusto-conical in shape, 

AO 

passage 21. The fire-box 20 consists of a metal 
shell 23 and a lining 24 of refractory material. 
The fire-box 20 is preferably rigidly secured to 
the drun by suitable spider members 24a shown 
best in Pigs. 1 and 2. One part of the fire-box 
20 projects from the end of the drum 11, as shown. 
Surrounding this Outlet portion of the drun 11 

is a screening means designated in general by 
the numera. 27. The screening means tly 
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being smaller at their left ends. Secured to the 
fire-box 20 a distance from the end of the drum 
11 is an end plate or annular disc 30 which ex 
tends radially outward and has the left ends of 
one of the screens 28 and the screen 29 secured 
thereto by suitable attaching angles 32. The end 
plate 30 serves as a support for the left ends of the 
screens and also serves as a closure means to 
prevent material passing from the annular out 
let 21 from escaping without being subjected to 
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a screening action. The right end of the screen 
29 and the adjacent ends of the two creens 28 
are supported in a concentric position around the 
drum 11 by means of a tube or compound spider 
construction 83 which is secured to these ends of 
the screens and also to the drum 11. The right 
end of the right screen 28 is supported in con 
centric position around the drum 11 by means 
of a supporting spider 34 secured to this screen 
and also to the drum. The screens are made 
frusto-conical in order that the lowermost por 
tions thereof incline slightly to the left and de 
cline slightly to the right in order that there will 
be a slight gravitational feed of the material 
which will carry it along the screen and be prop 
erly subjected to a screening action. 

Surrounding the drum 11 is a housing 38 which 
has a cylindrical portion 39 which surrounds the 
right end of the drum 11, and has a stack 40 
through which the hot gases are taken from the 
right or inlet end of the drum and from the right 
end of the housing. The left end of the housing 
38 is enlarged, as shown, to accommodate the 
screening means and also to provide a series of 
compartments or bins 43, 44, 45, and 46. Coop 
erating with the outer walls of the housing are 
partitions 47, 48, and 49 which divide the interior 

1997,943 
space into bins 43 to 46 inclusive. The extreme 
left end of the fire-box20 extends through an an 
nular opening 50 into an end wall 51 of the hous 
ing 38, the opening 50 being but slightly larger 
in diameter than the external diameter of the 
fire-box 20 in order that there will be but a mini 
nun of heat lost at this point. Supported in 
axial alignment with the fire-box and adjacent 
the end thereof is a burner 52 which is supplied 
with fuel through a pipe 58. The burner 52 pro 
vides a jet of combustible gas 54 which is ignited 
and produces a flame in the fire-box 20. To 
prevent a harmful interference with the jet 54 
there is provided a fame shield 54a, which is 
located between the burner and the end of the 
fire-box and which is concentric to the axis there 
of. The parts justmentioned constitute the 
means for delivering the products of combustion 
or hot gases to the fire-box. 
The drum 11 is rotatably supported at its 

right end by means of a bearing 55 supported on 
suitable framework 56. Extended through the 
bearing 55 is a shaft 57, the inner end of which 
supports a spider 58 to which the right end of 
the drum is secured. The outer end of the shaft 
57 is provided with a gear 59 by means of which 
it is rotated. The left end of the drum is sup 
ported by means of a bearing ring 61 which is 
concentrically secured on the end of the fire-box 
which projects outward through the opening 60. 
of the housing 38. A pair of roller 02, one of 
which is arranged on each side of a vertical plane 
passing through the axis of rotation of the drun 
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11, are supported in bearings 08 attached to suita 
able framework 84. , 
When it is desired to heat-treat a material by 

the apparatus shown, the burner is set into op 
eration and products of combustion or hat sales 
are passed through the drum in a direction in 
dicated by the arrows 70, these hot gases pass 
ing upward through the fue, as shown. When 
the apparatus has become heated, the material to 
be treated is fed into the inlet end of the drun 
11 by means of the chute 15, this material pass 
ing therethrough in a direction indicated by the 
arrows 71. It will be noted that the hot gases 
run counter-current to the material to be treated. 
The drum 11 is rotated at this time and the mate rial passing therethrough is thoroughly agitated 
and brought into intinate contact with the hot 
gases that pass through the drun. The agitat 
ing member 17 terminates to the left of the right 
end of the annular outlet 21. Consequently, the 
material which is being treated tends to lie on 
the bottom of the drum at this point, and by 
reason of the fact that the drum is slightly in 
clined, as shown, will travel to the left and 
through the annular outlet 21. When the mater. 
rial passes into this annular outlet 21, it is brought 
into an area of very high temperature and any 
remaining moisture will be removed therefrom. 
It will be seen that by extending the fire-box 
into the end of the drum 11 and by providing 
the outlet around the fire-box, the heat of radia 
tion is utilized to maintain the annular outlet 
21 at a very high temperature, 
As the material passes from the end of the 

drun. 11, it falls into the space within the screen 
ing means 27. Since the screening means ro 
tates with the drum, the material is agitated, and 
since the lowermost part of the screening means 
declines or slants downward to the right, the 
material is fed in a rightward direction. Any 
material which is small enough to pass through 
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the left screen 28 will fall into the screen, 29. 
Any material which is small enough to pass 
through the screen 29 will fall into the bin 43, 

... and any material which falls onto, the screen 
529 but is too large to pass - therethrough, will 

travel along the screen 29 and fall from the end 
thereof into the bin 44, as indicated. The mate 
rial which is too large to pass through the left 
screen 28 passes to the right and over the right 
screen 28. The right screen is coarser than the 
left screen 28 and part of the material will pass 
therethrough and into the bin 45. The large 
material which does not pass through either of 
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15 screen 28 into the bin 46. . . . 

20 into the end of the drum 11 and forming the 
outlet between the fire-box and the wall of the 
drum. It is of course preferable to have the 
parts concentric and to have the annular outlet 
21 completely annular in order that the material 
may pass from the drum at all rotational post 
tions of the drum. If the material does not 
need to be screened, the screening means shown 
may be eliminated, and if the material does not 
have to be kept heated, the housing and. bins 
may be eliminated and a suitable receptacle pro 
vided at the outlet end of the drun. 
tioned in the introductory part 
tion, I prefer to have the fire 
the drum 11 and rotat 
that the outer end of the 

20 
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with the support means, and in order that the 
nation of: support means may be on the exterior of the 

apparatus. This is not essential, however, and 
if desired the fire-box may be made stationary 
and the support means may be associated with 
the left end of the drum 11 by providing a bear 
ing ring thereon, and by providing suitable supe 
porting rollers such as the rollers 62. If this 
arrangement were provided, the drum would ro 
tate around the inner end of the fire-box 20. 
The burner 52 and the fame shield 54a, are 
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are suitable to supply hot gases to the fire-box 
20, various other means could be provided with 
out departing from the invention. . . . . . 
when it is desired to screen the material, the 

'The screening means is placed around the left 
... end of the drum 11 in order to economize on 

space. If the screening means were placed ad-. 
jacent to the drum and not around it, the appa 
ratus would be somewhat longer and itv. 
be difficult to arrange the fire-tub 
The screening means is supported y by the 
in and party by their tube. Theatre. 
has secured thereto the end plate 30 which supe .60 ports the left end of the screening means and 
acts as a closure which directs, the material in 
a rightward direction along the screens 28 and 
29. The bins 43 to 46 inclusive are included in 

going 38 in order that they may be kept 
h d. . . . . . . " 

For convenience, I have illustrated different 
parts of the invention as being of conventional 
construction. For example, the drum 11 is pro 
vided with conventional agitating members and 

form and on a slight incline. If it is desirable 
to provide a stationary drum 11 with feeding 
means therein, such a structure comes within the 
scope of my invention, provided it utilizes the 

75 feature of the tube or fire-box 20 extending into 

the screens 28 passes from the end of the right. 
The first important feature of my invention 

is the extending of the heater tube or fire-box of Y 
tends to travel therethrough by gravity, said 

means being attached to and rotatable . 

typical of any type of hot gas supply means which 

screening means of my invention may be utilized. 

helical blades and is provided in cylindrical 

3 
the end of the drum 11 and providing an outlet 
passage between the fire-box and the wall of 
the drum. Other parts of the apparatus have 
also been made of conventional construction and, 
as explained above, I do not want to be limited 
to such details, but I do want my invention to 
be construed according to the scope of the ap 
pended claims. 

I claim as my invention: 
1. In a drier of the class described, the cons 

bination of: a drum through which the material 
to be treated is passed; a fire-box extending into 
one end of said drum and partially supported 
exteriorly.thereof, said fire-box providing an an 
nular outlet in the end of said drum around said 
fire-box; and a screening means around the end 
of said drun and so inclined that said material 
screening 
with said fire-box. 

2. In a drier of the class described, the cone 
bination of a drum through which the nate 
rial to be treated is passed in One direction; A 
fire-box extending into one end of said drum and 
partially supported exteriorly thereof, said fire 
box providing an annular outlet in the end of 
said drum around said fire-box; and a screening 
means around the end of said drun and so in 
clined that said material tends to travel therea 
through by gravity in a direction opposite to the 
travel of said material through said drum, said 

iscreening means being attached to and rotatable 
with said fire-box. 
3. In a drier of the class described, the combi 

an imperforate rotatable drun 
through which material to be treated is passed; a 
firebox extending into said drum and providing 
an annular outlet at one end thereof; screening 
means of larger diameter than said drum and 
surrounding said drum at said outlet end of said 
drun; and support means whereby said screen 
ing means is supported by said fire box. 

4. In a drier of the class described, the combia 
nation of: a rotatable drum through which ma 
terial to be treated is passed; a fire box extend 
ing into said drum, and providing an annular 
outlet at one end thereof; screening means of 
larger diameter than said drum and surround 
ing said. drum at said outlet end thereof, said 
screening means projecting beyond the end of 
said drum; and support means extending in 
wardly from said projecting end of said screening 
means to said fire box. 

5. In a drier of the class described, the come 
bination of: an imperforate rotatable drum 

... through which material to be treated is passed, 
said drum having an outlet at one end thereof; a 
member extending into the outlet end of said 
drum, thus forming an annular outlet passage; 
screening means surrounding said drum and ex 
tending beyond the end of said drun; and means 
extending inwardly from said screening means to 
said member whereby said materia is directed 
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from said annular outlet into said screening's 
es 
6. In a drier of the class described, the combi 

nation of: an imperforate rotatable drum through 
which material to be treated is passed, said drum . 
having an outlet at One end thereof; screening 
means surrounding said drum and extending be 
yond the end of said drum; and means extending 
inwardly beyond the Outlet end of said drum, 
whereby said material is directed from said outlet 
into said screening means. 
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