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UNITED STATES

NOAH W. HOLT OF MANCHES’I‘ER MIOHIGAN

._SEPARATING-MACHIN E. E

SPECIPICATIOI\T fmmlng palu, of Lettms Patent No 384: 950 &ated June 19 1888
(Nn model.) Patented in Cftnaﬂ& Apnl 4 1888 No "—'n 807.

| Apphcmmn filed 1 \Ifu_ch 9, 1888. Smml No. "E_t_": T13.

' To all whom it may CconeCern:

Be it known that I, NoAH W. HOIT , c1l1-

- zen of the United States, residing ab Mzmehes
“ter, in the county of \Va,shtenaw and State of

45 £ T
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Mlchlgau have invented certain new and use-
ful Improvements in Separating-Machines, (for
which on April 4, 1888, Iobtfzmed a patent, No.

28,807, in the Dominion 6f Canada,) of which
the follomno 18 qsneelﬁmtlon 1efelence bhe-

‘Ing had therem to the mccompanymﬂ dl‘LW.

ings.
Figure 1 is a central xeltlcal sectlon of a
machine containing my invention,taken on line
v x, Fig. 2. Fig. 2is a top orplan view. FKig.
318 a houmntal section on line y w, Fig. 1.
Fig. 4 is a horizontal section on line zz, Fig.
1. Figs. 5,6, and’?are details. - Ifig. SShows
a modlhcatlon Fig. 918 a EEI‘thﬂl section,
enlarged, of the aspirator-chamber. . =~
This invention relates to sep"uatmw ma-
chine in which the material fed inis divided
into different grades, according to its Spemﬁc_
gravity, both the heawel and lighter particles
bemg delivered through their respective out-

lets, the lighter pfutlcles being collected 1n

and d1sehz11 ged from a chamber whieh is sepa-
rate and qpalb 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 whlch
the lower part, B, is funnel- shaped, “the upper
part, B, bmno* 1)1 eferably circular in cross-
seebmn and of uniform diameter throughout

C is a shell or casing, preferably circular 1n

¢eross-section and of uniform diameter, but of

less diameter than the shell B, and ar mno'ed
concentric therewith, these par ts forming be--

- tween them an annular chamber, D, closed ftt-
40 _

its upper side by a dock or top phte o
¢ is a flange pmjectmcrmu ard from the shell

C ashort distance above its lower edge, and is,
by plefeleuce, made of wood and secured by

‘screws passing through the Shell and 111t0 the

periphery of this flan ge. | |
D is a ring or downwald progeetmﬂ ﬂange

connected at Cits upper edﬂ*e to the inner edge

- of the flange ¢, and prefu ab]y fumtlel qhqped |

- per end th'm isthe flange D at 1ts lower edge, | -

as indicated.

Eisa funnel'shaped shell concentllc to the-

outer shell, B, and somewhat larger at its up-

1 fan, and in fact, by p

( which projects down a short dxsta,uce w:xthm_ .5
T propose to connect the upper
end of this shell E with either the shell Bor :
the shell D, or both, by meansof tiesor braces
ee. (See I‘lﬂ' 1.) In connection with these
shells or casings; I pr opose to use an aspirator
| for the purpose of separating material into
different grades, according to the size andspe-
cific gravity of the parts of which it is com-
posed, and will proceed to describe one fmm_&;.
of such aspirator which I have found well
adapted for the carrying out of my invention.

the shell K.

F F are the blades of the fan, the vertical
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shaft G of which is suppor ted abt its upper end

in a bearing, ¢, which in turn is supported in
the upper wall, H, of the fan-case, and at its

lower end in a bearlnn or step &, whwh is.con- ..

‘nected to and cauled by othe1 1Ja1ts of tha
machine, as will be explained.

70
I is the bottom wall or head of the fan whlch]_fs' "_fj

is connected to and supported upon the flange -

¢ by means of arms or brackets i .
f of the fan-case is, by pleferenee not cireular,

The shellf-j;_

75
“but somewhat scroll-shaped, as indicated in
Tig. 3, the mouth of the fan opening into. the__f-;_. o

annular space or dust-separating chamber be-
tween the concentric shells B'C.- The section -

" of the wall of this annular space may be
made in a separate piece, or it may consist of

one end of the partf bentbackward, so asto
form one side of the mouth of the fan R
~ JJ' J2represent the outer shell or nmlosmn g--
‘casing of an aspirator-chamber, the open up--

| per end of which connects mbh the eye of the -
reference, is fitted tightly

8‘3’

-111t0 this eye and secured thereto by selewsg:i
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-

this aspirator-shell is not only circular but
cylindrical, and j j are a series of rings of dif-
| ferent diameters arr a,nﬂ*ed concentrloall y W, 1th

in the part J. SRS --

- 4§ are a series of fumlel Shaped 11110'3 al,
ranged one within another, and each ‘con-
nected ab its upper edge to the lower edcre of
one of the cylmdel -shaped unﬂ‘s;a--—ﬂs, fm ex-

ample, by ties 7. Thusthereis formed within -

| the shell of the aspirator a series of annular .

chambers. (See p&rbicu.arly Figs. 1,6, rmcl‘?')
K 'K are a serles of ﬂa,lmg uno's, thlee :m

oc

ence the central or intermediate secbwn, J, of

95
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number and of different diameters the uppér |

smallest one being suspended by its lower edge
from thelower edge of the inner funnel-shaped
ring, 7. The next largerring K is suspended
in like manner from the nextlarger of the fun-
nel-shaped rings 4, and so on.

L L"are respectively the arms and hollow
sleeve of a spider, the spokes or arms L of

which are inclined downward and ontward

from the sleeve I/, and are at their lower ends |

attached to horizontal 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. o
J° J-represent a series of valves or damp-
ers attached by their upperedgesto the plates

or bars {, and fitting closely the outer faces

of the rings j 7, 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' §°, and between the outermost
of these rings and the part J’ of the aspirator-
shell. T prefer to connect the series of rings

s J J° K from the section J? of the shell of the

aspirator by means of a series of ties, 54 (See
particularly Fig. 9.) '

L’is alever projecting through the fan-head
and the shell J*, and connected at its inner end
to the sleeve I/, whereby the valves may be
operated by lifting the spider and all of the
valvessim ultaneousiy to regulate the strength
and velocity of the air-currents.

M 18 a feeding-disk of any ordinary sort at-
tached to and carried by the fan-shaft G.

N nisa feeder-tube, of which the outer ring,
7, 18 adjustable 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 1is a hopper, and o a delivery-spout. |

In Fig. 9 the shell B is omitted, so that the
separating-chamber b consists of a practically
unbroken space between the outer shell, B B,
and the shell C and 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

- 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 I, 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 7o
by the air-current will be divided 1nto 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
K, other parts going down inside of shell E 73
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 L% it being evident that by

ralsing the spider 1. I/ and the valvesordamp- 8c
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 npward with a given or uni-
form speed of the fan, it being of course under- 8j
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-spout but is not taken out by
the air-current passes over the flaring rings go
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 g5
1t 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 1its specific gravity, the finer par- 1co
ticles being removed from the air-current by
centrifugal action. |
Whileunder many circumstances a satisfac-
tory separation of the material will be effected -
with an annular space between the shells of 1og
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 1s shown in the drawings, or
to relatively reduce the horizontal diameters ric
of the inner shells; and where but two grades

are desired the shell I may be omitted, so

that all the wmaterial which is taken out by the

air-current while passing through the aspira-

tor i1s discharged at the bottom of the shell B. 115
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 120
fan-shaft. | |
It will be secen 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 being ofso large 125
size or capaciby relatively to the aspirating-
chamber, one result being that material which
18 taken out by the air-current will fall to the
bottom of theseparating-chamber irrespective
of any effect of centrifugal action. This be- 130
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 011]3 be t‘lls.en from the mass by ‘Ll

quite strong air-current—as, for instance, when

the machine is being used for the gradmg or

cleaning of grmn-—-lt being well known that it
i8 quuently desirable to. separate shriveled

broken grain and other things from grain as

1t 18 ()I{Illldl Iy received into a rml] olemtm

(O

or other place of storage. |
It will also be nnderstood tlnt the air- -CUr-

rent as it travels in a-curvilinear path, Jike a..
vortex, around. inside of the fannel - *«‘;haped_
shells B E makes the eucmt of these shells in

- less and less time as it descends from their up-

. 15
) telml from the air-ecurrent by eeutnfugal ae-
tion.

per wider ends, this increase in the rapidity

of rotation bemn useful in separating the ma-

S0, also, an effective separation, par-

" . tmulm]y of the finer partlcles and ail ﬂlVld

ing of the material into drffelenh ecrades, are
facilitated by the use of the shell It with its
‘large open end uppermost, and the presence

of the shell G, which-is of larger diameter than

shell B, and consequentl} oceupies a position

-.-lntermedmte between shells E and B, mate-

rially modifies the movements of the air-cur-

‘rent afterleaving the fan ,and insares that such

 air-current and the material carried by it shall

be directed.downward into the annular space
between the funnel shaped shells It and B.
It will also be um]erstood that the arrange-

ment of the aspirating-chamber below the f.:m'

~and at some distance below the npper ends of
the surroudmyg sepaiating-chanmbers. is. vew

~advantageous, because, among other things

10 insures lh”lb the air- current shall have the
finer particlesof materi akeffectually separated

therefrom before it re-enters the aspiraling-

. ¢hamber.
- ing-chamber below the fan and mtelposmn the !
10

. . points where

Agmu by arranging the aspirat-

valves j° in the air- passages and above the
the material falling through the
aspirating- (‘hdlllh@l 15 first ﬂcred upon hy the

~air-currents’ I am enabled to regulate with

o

?'J!-. _
. .

great accuracy the amount of air whlch T0CS .
[hmuﬂ'h the concentrie air- prSS‘"iU'e% or thmats
between the lower edﬂ‘es of the rings K and
the adjacent rings j w1thout in any mauner.
disturbing the sizes or ‘proportions of those
parts or Lheu areas in cross:section, and am

thus able to regulate with great accuracy the
character of the material ﬁhwh 18 ‘[‘ILLI] out

- by the air-currents.

60
. iof the Tower most. ring, witha valve below these

'."6:,

:.parlg for-regulating tlw inflow of the air;

was such that the draft would be much st

It will also beseen that the feed speut is in

~ parteccentricto the fan-ease, ltalowerpazthe—
35

ipg carried in through the shell of the aspi-
ator and Smlonmlmu the fan-shaft,

[ am aware that lt IS comimon to : uanﬂe a
series of flaring rings of an aspirator hf*tween
fan-blades sn%pended from above andl project-
ing down to aboust a line with the Hpper edee

but ]
1n sneh em]wr mfw]mle the diameter of 1110 fan .
(which had. the feceding-disk attached fo it) |
ronger
throuuh the lower air- thiroaisof these: 8 Hmn
thr{mﬂh the upper ones, pmtleular]} W hen tht.,

1 separating-chamber snrrounding the ‘aspirat- -

valve was cl{}sed Lo such an e*{tent as. to mate-‘-'.__;, .-
rmlly impede the inflow of air, whereas by my -
construction and- arranﬂ*ement Dhaving the 50 -
valves 1nterposed between the eye of the fan
"m{l the air-throat, snch objection is obviated,
I also propose to use the machine for the -

sepamtmw of the breaks of wheat from grind -
1ng-rollsorother reducing: nnchmery 5114:,]1 op-.
emtmn being usually known as *‘scalping,”’ ;
and. nwwmﬂh this mwaechine ean be -advan-
"t‘weomlv used, because, among other things,

-F'S“ch seaglping ean be effected w:tth but lltl;le,_:_ B

abtasion of* the broken wheat or p"thId”} re-.8o =
‘duced wheat, whewby there is effected a
‘marked mvmrr in the amount of fine flour or
I dust pmduoed by the frequent separations '
‘which are involved in the system of milling
which is (*mnnmnlg ]{now1 as. “ﬂ‘mdual re- .
duction.”? S o -

I have %IIOWH a form-of %pl 1t01‘ aud a rorm_.
of separating-chamber which T regard as being
the best fidapted for thecarryingoutof myin-
‘vention; but do not wish to'be limlted to ‘the go
specific devices herein shown. | S

What I claim is— S
-1, Inaseparating- mae]nne, (he cnmblmtmn.-
of a fan, an aspirating-chiamber below the fan

and connected with the eye of the fan, and a g5

o

F .. -
" ) . -

ing-chamber and connected to the mouth of
the fan, whereby air putiin motion by thefan *
1S e*m&,ed to. travel coutinnously through the -
- fan, thc aspirating:chamber, and the S&D’Hﬂt
“ing-chamber, sul:-smmm]ly as set forth.

9. ina Sepmratmn -machine, the combination
of a fan, an aspirating- chamber helow the fan
and conneeted with the eye of the fan, a fun-

I_co_ -

‘the aspirating-chamber and connected to the'
mouth of the fan, wherebv the air-current put
in motion by the fan has 1mp¢1rted to: it a
‘whirling motion within the separating-cham-
ber and travels in a cir cular path of redueed 1105
diameter after leaving the fan and before en-
tering the lower part of the aSpnatmw clmm--
ber, substantmlly as set forth.” S
8. Ima separating-machine, the COlllblllutlﬂll TR
of a fan, an aspirating. chamber below the fan 113 -
and eonnected with the eye of the fan; a sepa- =
rating-chamber surrou’. ding the q5plrat1:]g
clmmbe r, and a shell mtermsed between the
outer wall of tlic separating-chamber and the
&splmtmw chamber, substantially as set forth, 1
. In ftwpamtmrr -chamber, the combination .-
0t A fan, a fan-casing. promded with vertical
dl]b aaround the bl.—.ldeq of the fan, a-separat- -
ing-chamber theuppel p’ll‘tﬂf‘ﬁ’hleh surrounds
thc fan, and an aspirating-chamber below the
‘ fan and connected with its eye, ‘the lower part S
of the aspirating - chamber bemn* arranged.

Pwithin the funnel- -shaped part of the sepftrat: |

]1]“" clmmber substantially as set forth.

of & 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 ml-eurlents first "IC‘J npou the f’tllmg ma-

‘nel- %]1‘11‘}0(1 separating- chamber &,urmundmg m5_ S

120
[25

5. Inaseparativg-machiue, the emnbmatmn, 130 -
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~terial within the aspirating- chamber csub%tan
o tially as set forth.

6. Ina separabmn* chamber the eomblmtlon-

- of a fan, an aspirating- chmnber a geparating-

__.',__,,

chamber surrounding the aspwatmw chamber, |
-a funnel-shaped shell’ open at its upperend and

interposed between the outer shell of the sepa-

_rating-chamber and the aspirator, and adown-

~ ward-projecting flange arranged between the

1o

| upper open end of- the funnel- Shaped chamber
“and the outer wall of the separafing- (g,]]runbep

- substfmtmlly as seb forth,

Y

| with the outer

7. Inaseparating-machine, the combination,

casing, B B, of the shell C, the'e
fan within the shell G rmd opening 111{:0 the
chamber between the casing B B and shell €,

the aspirating-chamber below the fan and con-

- nected with The eye theredf, a discharge-open-
~ ing at the bottom of the casing B B/, and the
hopper below the aspir qtmg ch*lmber pro-

~ vided with a discharge spout, o, suqummlly
- as set forth.

- 8. Inasepamtmﬂ nmchme the combmatlon
of the outer casing, the fan arranged Wlthm

[Rym— Y

the separating- .chamber,
arranged  eccentric to bhe fan and passing
and through
the w all of the fi%plmimﬂ clmmhm csubstml |

| the outer m%mg, the aspirating- clmmbel below 25
1the fan, the valves, and a lever, L/, 1n the wall

of the mplmtor ch'a;mber, substantmlly ag set

forth. |

9. Ina sepfimtmﬂ' maehmej the. comhmatlon |
-of tlle onter casing, the fan within the outer
| casing, the feeder mthm the aﬂplmbmw cham-
ber, and the lever o, pivoted in the wall of the
'ﬂSpuatmg ¢chamber, substantially as seb forth. -
100 In @ separ a,tmn maechine, the combina-
tion of the onter casing, the fan, the aspirab-
| ing-chamber mthm the outer caw ng connected.

20

with the eye of the fan above uhefe der within

throufrh the separating-chamber &

tially as set forth.

and the feed- f-‘t]mu'o; '

In testimony whereof } "th*s;: my qwn%tm e m:

presence of two witnesses. _
| NOAIR W. HOL"“‘. |
\Vltne&;ae*«s |
H. H. DOUBLED w*'
BI. . CALTAN,
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