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UNITED STATES

PATENT OFFICE.

NOAH W. HOLT, OF MANCHESTER, MICHIGAN.

SEPARATING-MACHINE.

SPECIFICATION forming part of Lietters Patent No. 384,950, dated June-19, 1.888.
Applic:}fion filed Marel 9, 1888, - Serial No. 266,715, ‘ (Nomodel.) Patented in Canada April 4, 1888, No. 28,807

To all whom it may concern:

Be it known that I, Noanw W. Howur, a citi-
zen of the United States, residing at Manches-
ter, in the county of Washtenaw and State of
Michigan, have invented certain new and use-
ful Improvements in Separating-Machines, (for
which on April 4, 1888, Iobtained a patent, No.
28,807, in the Dominion o6f Canada,) of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings.

Figure 1 is a central vertical section of a
machine eontaining my invention,takenonline
x z, Fig. 2. Fig. 2is a top orplan view. Fig.
3 is a horizontal section on line y y, Fig. 1.
Fig. 4 is a horizontal section on line z 2, Fig.
1. Figs. 5, 6,and 7 are details. Fig. 8shows
a modification. TFig. 9is a vertical section
enlarged, of the aspirator-chamber. . ‘

This invention relates to a separating-ma-
chine in which the material fed inis divided
into different grades, according to its specific
gravity, both the heavier and lighter particles
being delivered through their respective out-
lets, the lighter particles being collected in
and discharged from a chamber which issepa-
rate and apart from the aspirating-chamber.

In the machine shown in the drawings, A
A represent generally the frame work of the
machine.

B B'is aninclosing shell or casing, of which
the lower part, B, is funnel-shaped, the upper
part, B, being preferably circular in cross-
section and of uniform diameter throughout.

C is a shell or casing, preferably cireunlar in
cross-seetion and of uniform diameter, bub.of
less diameter than the shell B, and arranged
concentric therewith, these parts forming be-
tween them an annular chamber, D, closed ab
its upper side by a dock or top plate: »

¢ is'a flangeprojeeting inward from the shell
C ashort distance above its lower edge, and is,

by preference, made of wood and secured by |

screws passing through the shell and into the
periphery of this flange.

Dis a ring or downward, projecting flange
connected at its upper edge to the inner edge
of the flange ¢, and preferably funnel-shaped,
as indicated. :

_E is a fannel:shaped shell eoncentric to the
outer shell, B, and somewhat larger ab its up-
per end than is the flange D at its lower edge,

which projects down a short distance within
the shell E.

the shell D, or both, by meansof tiesorbraces
¢e. (See Fig. 1.) Inconnection with these
shells or casings; I propose to use an aspirator
for the purpose of separating material into
different grades, according to the size and spe-

cific gravity of the parts of which it is com- '

T propose to connect the upper
end of this shell B with either the shell Bor :
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posed, and will proceed to deseribe one form -

of such aspirator which I have found well
adapted for the carrying out of my invention.

F T are the blades of the fan, the vertical
shaft G of which is supported at its upper end
in a bearing, ¢, which in turn is supported in
the upper wall, H, of the fan-case, and. ab its
lower end in a bearing or step %, which is con-

nected to and carried by other parts of the

machine, as will be explained. ‘

T is the bottom wallor head of the fan,which
is connected to and supported upon the flange
¢ by means of arms or brackets i ¢. The shell
f of the fan-case is, by preference, not circular,
but somewhat scroll-shaped, as indicated in
Fig. 3, the mouth of the fan opening into the
annuolar space or dust-separating chamber be-

tween the concentric shells B'C.  The seetion,

f7 of the wall of this annular space may be
made in a separate piece, or it may consist of
one end of the part f bent backward, so as to
form one side of the mouth of the fan.

J J' J*represent the outer shell or inclosing-

‘casing of an aspirator-chamber, the open up-

per end of which connects with the eye of the
fan, and in fact, by preference, is fitted tightly
into this eye and secured thereto by screws
or pins when the head of the fan-case is made
of wood, or it may be soldered thereto when
the head is made of sheet metal. By prefer-
ence the central or intermediate section, J, of
this aspirator-shell is not only circular but
eylindrieal, and j j ave a series of rings of dif-
ferent diameters arranged concentrically with-
in the part J.

4§’ j are a series of funnel-shaped rings ar-
ranged one within another, and. each con-
nected at its upper edge to the lower edge of
one of the eylinder-shaped rings j—as, for ex-
ample, by tiesj®. Thusthereis formed within
the shell of the aspirator a series of annular
chambers. (See particularly Figs. 1,6, and 7.)
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K K are a series of flaring rings, three in
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number and of different diameters the upper
smallest one being suspended by its lower edge
from the lower edge of the inner funnel-shaped
ring, 5. The next largerring K is suspended
inlike manner from the nextlarger of the fun-
nel-shaped rings 7, and so on.

L I/ are respectively the arms and hollow
sleeve of a spider, the spokes or arms L of
which are inclined downward and outward
from the sleeve I/, and are at their lower ends
attached tohorizontal plates or bars I by rivet-
ting or soldering; or these arms L. may be bent
outward on horizontal lines to take the place
of the plates 1.

J* j-represent a series of valves or damp-
ers attached by their upper edges to the plates
or bars I, and fitting closely the outer faces
of the rings j j, and projecting downward be-
low their lower edges (when in the position
shown in Fig. 1) and into the annular spaces
or channels or throats between the funnel-
shaped rings j/ 7/, and between the outermost
of these rings and the part J’ of the aspirator-
§he]l. I prefer to connect the series of rings
Jiy .K from the section J* of the shell of the
aspirator by means of a series of ties, j*. (See
particularly Fig. 9.)

L?is alever projecting through the fan-head
and the shell J% dand connected at its inner end
to the sleeve I/, whereby the valves may be
operated by lifting the spider and all of the
valves simultaneousiy to regnlate the strength
and velocity of the air-currents.

M is a feeding-disk of any ordinary sort at-
tached to and carried by the fan-shaft G.

N n isa feeder-tube, of which the outer ring,
1, 1sadjustable by link and lever ' n’ relatively
to the disk M, as is customary in that kind of
feeder, and carries atits lower end an outward-
projecting flange, n*, which practically closes
thespacebetween the feeder-tubeand the lower
end of the innermost ring j.

N’ is a feed-spout.

O is a hopper, and o a delivery-spout.

In Fig. 9 the shell E is omitted, so that the
separating-chamber b consists of a practically
unbroken space between the outer shell, B B,
and the shell Cand the aspirator, the upper
fan-head, H', extending entirely across the
shell B, the lower fan-head, I, closingthe an-
nular space between the shell Cand the upper
end of the shell of the aspirator, except that
the feed-spout passes through the fan-heads.

My machine may be operated as follows:
The fan and feeder being put in operation by
a belt from any suitable motor to the pulley
on the upper end of the fan shaft, material fed
in through spout N’ is delivered by the feed-
ing-disk M in a sort of spray, and falls thence
outside of the rings K K, where it is separated
by the air-currents which move upward, sub-
stantially as indicated by the arrows in Fig.
1, the lighter particles being taken up by the
ascending air-current and passing through
the fan out of its mouth and into the separat-
ing-chamber, where such lighter particles are
separated from the air-current by centrifugal

action and are discharged at the lower end of
the machine. Undersome conditions the ma-
terial taken out from the aspirating chamber
by the air-current will be divided into two
grades, by reason of differences in the specific
gravity of the particles,some of which will pass
down through the space between the shells B
E, other parts going down inside of shell B
and out through the spout at itslower end. I
propose to regulate the strength of the air-
current through the aspirator by means of the
link and lever 1?7, it being evident that by
raising the spider I, I/ and the valves or damp-
ers j° the throats between the lower edges of
these rings and the funnel-shaped rings 5’ will
be widened, thus permitting a stronger air-
current to pass upward with a given or uni-
form speed of the fan, it being of course under-
stood that each of these valves fits somewhat
closely tothe ringj which it surrounds. Such
material as is delivered to the aspirator
through the feed-spoutbut is not taken out by
the air-current passes over the flaring rings
K, thence into the funnel O and out through
the spout 0. The air from which the material
has been separated within the separating-
chamber passes again through the aspirator
and out through the mouth of the fan. Thus
it will be seen that the air-current follows sub-
stantially the same serpentine course round
and round again through the machine, sepa-
rating the material into different grades ac-
cording to its specific gravity, the finer par-
ticles being removed from the air-eurrent by
centrifugal action.

‘Whileunder many circumstances a satisfac-

tory separation of the material will be effected

with an annular space between the shells of
the proportion indicated in Fig. 1, yet it may
be sometimes found advantageous to make
the outer shell much larger in proportion to
the others than is shown in the drawings, or
to relatively reduce the horizontal diameters
of the inner shells; and where but two grades
are desired the shell E may be omitted, so
that all the material which is taken ount by the
air-current while passing through the aspira-
tor is discharged at the bottom of the shell B.

Of course the ties or other connections be-
tween the flaring rings K and the converging
rings j' should be of such character as will per-
mit a free passage for the middlings, or the
rings K may be attached to or carried by the
fan-shaft.

It will be seen that after the air-current
leaves the aspirator and enters the separating-
chamber its velocity is greatly reduced, by rea-
son of the separating-chamber beingofso large
size or capacity relatively to the aspirating-
chamber, one result being that material which
is taken out by the air-current will fall to the
bottom of theseparating-chamber irrespective
of any effect of centrifugal action. This Dbe-

comes a quite important feature in the opera-
tion of the machine, especially when it is be-
ing used for separating particles or small
granular substances which are so heavy that
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they can ouly be taken from the mass by a
quite strong air-carrent—as, for instance, when
the machine is being used for the grading or
cleaning of grain—it being well known that it
is frequently desirable to separate shriveled
broken grain and other things from'grain as
it is ordinarily received into a mill, elevator,
or other place of storage. .

It will also be understood that the air-cur-

rent as it travels in a-curvilinear path, Jike a.|

vortex, around. inside of the funnel - shaped
shells B E makes the circuit of these shells in
less and less time as it descends from their up-

per wider ends, this increase in the rapidity

of rotation being useful in separating the ma-
terial from the air-current by centrifugal ae-
tion.  So, also, an effective separation, par-
ticularly of the finer particles, and ail divid-
ing of the material into different grades, are
facilitated by the use of the shell B with ifs
large open end uppermost, and the presence
of theshell C, which-is of larger diameter than
shell E, and consequently occupies a position
intermediate between shells B and B, mate-
rially modifies the movements of the air-car-
rent after leaving the fan,and insures that such
air-current and the material carried by it shall
be directed.downward into the annular space
between the funnel shaped shells 1§ and B,

It will also be understood that the arrange-
ment of the aspirating-chamber below the fan
and a6 some distance below the npper ends of

‘the surrounding sepainting-chunibers. is very

advantageous, because, among other things,
it insures that the air-current shall have the
finer particles of materialkeffectually separated
therefrom before it re-enters the aspirating-
Again, by arranging the aspirat-
ing-chamber below the fan and interposing the
valves j°in the air-passages and above the
points where the material falling (hrongh the
aspirating-chamber is first acted upon by the
air-currents’ I am enabled to regulate with

great accuracy-the amount of air which goes |

through the concentric air-passages or'throats
between the lower edges of the.rings K and
the adjacent rings j' without in any mauner
disturbing the sizes or proportions of thoseé
parts or their areas in cross-section, and am
thus able to regulate with great accuracy the
character of the material which is taken out

- by the air-currents.
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It will also beseen that the feed-spout is in
parteccentrictothe fan-case, its lower part be-
ing carried in through the shell of the aspi-
ator and surronnding the fan-shaft,

I am aware that it is common to arrange a
series of flaring rings of an aspirator between
fan-blades suspended from above and project-
ing'down to abous a line with the upper edge
iof the lowermost. ring, withavalve below these
parts for-regulating the inflow of the air;. but
in such earlier machine the diameter of the fan
(whieh had the feeding-disk attached to it)
‘was such that the draft would be much st ronger
through the lower air-tliroats of theseries than
through the upper ones, partiealarly when the

valve was closed to such an extent as.tomate-

rially impede the inflow of air, whereas by my
construction: and- arrangement, having the
valves interposed Detween the eye of the fan
and the air-throat, such objection is obviated,

I also propose to use the machine for_the
separating of the breaks of wheat from grind-
ing-rollsor other reducing machinery, such op-
eration: being usually known "as *‘scalping,”’
and. dy.whigh . this. wachine can be »:ul'vau
tageously used, because, among other things,
such seglping ean be effected with but little
abtasion of* the broken wheat or partially-re-:
duced wheat, whereby tlhiere is effected a
marked saving in.the amount of fine flour or

e
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dust produced by the frequent separations

which are involved in the system of milling
which' is ‘commonly known as “gradual re-
duction.” : ' :

T have shown a form of aspiratorand a form
of separating-chamber which I regard as being
the best adapted for thecarrying outof my, in-
vention; but do not wish to be limited to.the
specific devices herein shown.

What I claim is— ‘

1. Inaseparating-machine, the combination
of a fan, an aspirating-cliamber below the fan
and connected with the eye of the fan, and a
separating-chamber surrounding the -aspirat-
ing-chamber and connected to the moath of.

-the fun, wheréby air putin motion by thefan

is caused to.travel coutinuously through the
-fan, the aspirating.chawmber, and the separat.
ing-chamber, substantially as set forth.

2. Inaseparating-machine, the combination
of a fan, an aspirating-chamber below the fan
and connected with thé'eye of the fan, a fun-

“nel-shaped separating-chamber surrounding
the aspirating-chamber and connected to the
mouth of the fan, whereby the air-current put
in motion by the fan has impaited to it a
whirling motion within the separating-cham-
ber and travels in a circalar path” of reduced
diameter after leaving the fan and before en-
tering the lower part of the aspirating-cham-
ber, substantially as set forth.” ‘

3. In'a separating-machine, the combination
of a fan, an aspirating-chamber below the fan

and eonnected with tlie eye of the fan; a sepa- -

rating-chamber surrov+.ding the aspirating-
chamber, and a shell interposed between the.
outer wall of the separating-chamber and the
aspirating-chamber, substantially as set forth.
4. Inaseparating-chamber, the combination
of a fan, a fan-casing provided with vertical
wallsaround the blades of the fan, a-separat:
ing-chamberthe upper partof which surrounds
the fan, and an aspirating-chamber below the

sl
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fan and connected with its eye; the lower part .

of the aspirating - chamber being arranged.
within the fannel-shaped part of the separat-
ing-chamber, subslantially as set forth.

5. Inaseparating nmachine, the combination
of a fan, an aspirating-chamber below the fan,
and a series of valves arranged-in the air-pas-
sages of the aspirator above the point'at which

the air-currents first act upon the falling ma--
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terial within the aspirating-chamber, substan- |
tially as set forth. -
~ G. In aseparating-chamber, the combination
of a fan, an aspirating-chamber, a separating-
chamber surrounding the aspirating-chamber,
a funnel-shaped shell open at its upper end and
iuterposed between the outer shell of the sepa-
rating-chamber and the aspirator,and a dewn-
ward-projecting flange arranged between the
upper open end of the funnel-shaped ¢chamber
and the outer wall of the separating chamber,
substaptially as set forth. S

7. Inaseparating-machine, the eombination,
with the outer casing, B B, of the shell C, the
fan within the shell C and opening into the
chamber between the casing B B’ and shell €,
the aspirating-chamber below the fan and con-
nected with he eye theredf, a discharge-open-’
ing at the bottom of the casing B B, and the
hopper below the aspirating-chamber, pro-
vided with a discharge-spout, o, substantially
as seb forth.

8. In a separating-machine, the combination

of the outer easing, the fan arranged within

the outer casing, the aspirating-chamber below
the fan, the valves, and a lever, L7, in the wall
of the aspirator-chamber, substantially as seb
forth. o O , N

"9, In a scparating-machine, the combination
of the outer casing, the fan'within the outer
casing, the feeder within the agpirating-cham-
ber, and the lever #, pivoted in the wall of the
aspirating-chamber, substantially as set forth.
-10. In a separating-machine, the combina-
tion of the outer casifig, the fan, the aspirat

| ing-chamber within the outer casing conunected

with the eyeof the fan above the feeder within
the separating-chamber, and the feed-spout
arranged eccentric to the fan and passing
through the separating-chamber aud through
the wall of the aspirating-chamber, substan-
tially as set forth. '
Tn testimony whereof ¥ affix my siguature in
presence of two witnesses. .
NOAH W. HOLT.
Witnesses:
H. H. DOUBLEDAY,
M. P. CALLAN.
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