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9 ,609. Specification of Letters Patent, Patented Oct. 4, 1910. 
Application filed January 16, 1907, Serial No. 352,567, 

To all whom it may concern. 
Be it known that I, AXE, T. HED FELDT, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State 

telial out into a relatively thin film at the of Illinois, have invented a certain new and 
useful Improvement in Processes for Clean 
ing and Separating Grains, of which the 
following is a specification. 

Miy invention relates to the process of 
cleaning, separating and grading materials, 
particularly granular material or material 
composed of relatively small particles. 

I shall describe the process as applied to 
the grading of coffee berries, having selected 
this material because it presents many of 
the difficulties standing in the way of 
effective separation which my method of 
handling is designed to overcome. It will 
be obvious, however, that my process might 
be applied to the cleaning, grading or other 
separation of materials differing in some of 
their characteristics from coffee. 

in material such as coffee, it is desirable 
to separate the light or dead beans from the 
heavy, full sized Gnes. Furthermore it is 
sometimes expedient to separate the berries, 
all of which may be good enough to use, 
into grades according to their size and 
weight. At the sale time coffee, as it comes 
from the fields, contains impurities such as 
stones, husks, chaff, dust, and the like. 
Foreign matters and impurities are perhaps 
easily enough removable by means of any 
of the ordinary fanning mills now in use, 
but the separation of the good, Sound berries 
from the dead Ones and from other im 
purities differing but little perhaps in weight 
from the Soundberries, and the grading or 
separation of the berries according to size 
and weight, are results which have never 
before been obtained except, perhaps, by 
subjecting the material to a number of dif 
ferent processes, some of which required a 
great deal of time and attention. 
My process consists in general in driving 

the material upward in a continuous stream 
by air pressure, the path of said stream, 
which may be straight but is preferably 
curved, being given an oblique direction so 
that particles composing the stream of ma 
terial are drawn from the stream by gravity 
at different points along the stream accord 
ing to the weights of the several articles. 
The process further consists in confining 

the stream under a curved or bowed wall 
against which it is continually impinging 

so as to concentrate the air blast into a 
relatively thin current and thereby increase 
the accuracy of the separation. 

it further consists in spreading the ma 

time it is acted upon by the blast so that 
all of the particles of less than a given 
weight may have equal chances of being car 
lied upward by the blast. 

In the accompanying drawings I have 
shown somewhat diagrammatically, appa 
ratus suitable for carrying out the several 
steps of my process. 

Figure 1 is a side elevation of one form 
of apparatus suitable fol' carrying out my 
process: Fig. 2, a front view of the same: 
Fig. 3, a detail side view of the side opposite 
that of Fig. 1: Fig. 4, a Section through the 
feed hoppers: Figs. 5 and (3, details of the 
pin roller: Fig. 7, a longitudinal section 
thl'Oilgh one of the screens: Fig. S. a section 
on line A-A of Fig. 7: Fig. 9, a plan 
view of one of the screens, and Fig. 10, a 
section on line B-B of Fig. 9. 

Like parts are indicated by the same let 
ter in all the drawings. 

it is a chute inclined from the vertical and 
provided on its under side with a series of 
spouts c, d and c'. The chute is preferably, 
though not necessarily, curved or bowed, as 
shown so that a smooth bowed ol' curved 
wall t is presented to the strean of na 
terial and is preferably perforate along its 
under side as at G. A blast of air is made to 
discharge into the lower end of the chute. 
preferably in a thin stream of the breadth of 
the chute. In the drawings, O represents a 
fan to generate such a blast, and , the coln 
ducting nozzle which has a broad, flat dis 
charge end. The material is introduced be 
tween the discharge end of this nozzle and 
the lower end of the chite. 

In order that all of the material might 
be acted upon with equal force by the air 
blast, it is, of course, essential to the accurate 
carrying out of my method of separation 
that the material is presented to the blast in 
a thin film substantially at right angles to 
the direction of the blast. In the apparatus 
shown I provide an inclined screen i, the 
material being fed upon this screen at the 
upper end and caused to pass down over 
the screen by the agitation thereof which 
will, of course, cause the material to be 
spread out evenly. All of the material of 
less than a certain weight will be carried 
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upward by the blast, the latte' being regul 
lated for that purpose. Any very heavy 
materials such, for example, as the stones 
often found in coffee will not be affected by 
the blast but will pass over the screen 
through a suitable spout. 
When the stream of material follows a 

curved path under a containing Wall, such 
as the upper side of the chute shown in the 
drawings, it will be clear that it will con 
Stantly impinge against such wall so that 
the force of the blast is, as it were, concen 
trated into a relatively thin stream. A 
short distance below the upper wall the air 
Will be but little if any disturbed, and con 
Sequently when the materials are drawn but 
a slight distance out of the main current 
by the action of gravity they will immedi 
ately fall into receptacles placed there such 
as the Spouts c, d and e. In order to make 
the separation still more accurate I prefer 
to arrange intercepting devices h between 
these spouts, which devices have inclined 
surfaces set at an angle to each other and 
conducting to the adjacent spouts. These 
intercepting devices also serve to narrow the 
chute at successive points so as to cause 
the air current to be alternately concen 
trated and diffused. 

the air to escape little by little from the 
chute and thus gradually weaken the blast. 
The air thus escaping from the main stream 
carries with it against the screen h, the 
lighter particles and thus aids the process 
of Separation. It will be seen that this op 
eration is quite distinct from the operation 
of fanning or winnowing mills where the 
ighter impurities such as dust, chaff and 
Straw, are blown out by a draft or suction, 
While the mass of the material remains un 
affected by the air blast. In the process of 
this application the material is so disposed 
that Substantially all of it is carried upward 
by the air blast and since the blast acts with, 
equal force upon each and every particle, the 
altitudes to which the several particles are 
carried will be determined by their weights. 
In certain kinds of material the process also 
involves the cleaning and screening of the 
material before or after the pneumatic sepa 
ration. When the process is applied to cof 
fee it is cleaned, then run over screens. 
Preferably this is done before the separa 
tion in the chute and the devices used are 
asSociated with or utilized to obtain an even 
feed of the material into the separating 
chute. 

In the apparatus shown in the drawings q 
is a Supply hopper discharging into a sec 

Preferably they are 
made of perforate material so as to permit 
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Ond bin or hopper S through all opening con 
trolled by a gate 7. In the second hopper 8 
is placed an abrasive cleaning device which 
I term a pin roller and which I have shown 
as a shaft it having the projections a. The 
hopper S has a discharge opening controlled 
by a gate t. The pin roller is revolved, caus 
ing the material, for instance the coffee 
berries, to be rubbed together and thereby 
cleaned. To get the best results the bin S 
should be kept filled above the pin roller. 
Therefore the discharge opening is provided 
With a gate which permits the outflow of 
lilaterial to be regulated. Beneath the dis 
charge aperture is a feed roller 4, the gate it 
being located so as to control the amount of 
material passing out of the hopper 8 over 
the roll. Beneath the feed roller u are any 
desired number of Screens. I have here 
shown four, k, l, m, and the screen i here 
tofore referred to. In cleaning coffee screen 
will take out the very large coffee beans, k 

the pea berry Ol' round beans, and m, which 
is located under the screen i will take the 
Screenings from i and separate the dirt from 
the Small beans. These screens may be agi 
tated by any suitable means. 

It will be understood that the steps de 
Scribed above as preliminary to the pneu 
matic Separation may or may not be neces 
Sary, or may be necessary only in part ac 
cording to the kind of material operated 
upon and its condition. These several steps 
may sometimes be omitted entirely or their 
Order of sequence may be changed. 
The material is described as being pref 

erably fed into the air blast in a thin film. 
This term is intended to indicate that the 
material should not be heaped or piled up, 
but it is not intended to convey the idea that 
the particles need be in continuity with one 
another. 

I claim : 
The process of separating granular ma 

terial which consists in spreading the same 
Out into a thin film, feeding such film over 
a Supporting perforated body transversely 
to an air current, Subjecting such thin Sup 
ported and spread out film of material to 
a confined current of air forced against it 
from below, passing such current of air 
with the material to be separated from the 
film space along a confined upwardly and 
laterally extending path, and discharging 
the material therefrom at intervals depend 
ing upon the Weight of the materials. 

AXEL. T. HEDFELDT. 
Witnesses: 

LUCY A. FALKENBERG, 
PERCIVAL H. TRUMAN. 
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