(No Model.) ' 2 Sheets—Sheet 1.

J. WARRINGTON. .
RETURN AIR PURIFIER.

No. 527,910. : Patented Oct. 23, 1894.

iiea ' |

=y

THP.2. @

| = g
w§
G
1;11

X
.‘0
R

_— - =
! < » ' _ ==
o
WITNESSES: ' INVENTOR
f 9/’%% | clesse War’vi.ngton,
- - -

. . . BY )
41 e %&ZZZ@?W
' ’ ) ATTORNEY.




(No Model.) ; - 2 Sheets—Sheet 2.
- J. WARRINGTON.

RETUBN AIR PURIFIER,
No. 527,910, - Patented Oct. 23,1894

MRS SRR

R -
P 3 n\\\‘\\\\\‘\\\\\‘\\\\\\\\\\\\:

/ |
WITNESSES: g INVENTOR
4 Jesse Wdrri,ngton L,
o o |

ATTOR

* . 3'THE NORRIS PETERS.CO. PHOTO-LITHO., WASHINGTON, D. C.




10

5

20

25

30

UNITED STATES

PaTENT OFFICE.

JESSE WARRINGTON, OF INDIANAPOLIS, INDIANA, ASSIGNOR TO THE
NORDYKE & MARMON COMPANY, OF SAME PLACE.

'RETURN=-AIR PURIFIER.

SPECIFICATION forming part of Letters Patent No. 527,910, dated October 23, 1894.
Application filed May 19,1893, Serial No 474,768, (Nomodsl)

To all whom it may concern:

Be it known that I, JESSE W ARRINGTON, 4
citizen of the Umted States, residing at In
dianapolis, in the county of Marion and State
of Indiana, have invented certain new and
useful Improvementsin Return-Air Parifiers,
of which the following is a specification.

My present invention relates to that class

of machines whereby more than one separa-

tion of pulverized material, such as grain
products produced in milling, is effected in a
single passage through the machine, and it
consists in certain. improvements in such a
machine, whereby its efficiency is increased,
which improvements will be first fully de-

seribed, and then pointed out in the claims.
Referring to the accompanying drawings,

which are made a part hereof, and on which

similar letters of reference 1ndlcate similar

parts, Figure 1,is a side elevation of a na-
chine embodying my said invention; Fig. 2,
an end.elevation, a portion of the casing be-
ing broken away to show interior parts; Fig.
3,a central sectional view; and Fig.4 a hori-
zontal sectional view taken partly at each of
several points, as indicated by the various
dotted lines 4 4 in Fig. 3.

In said drawings the portions marked A
represent the outside casing and frame-work
of the machine; B, the fan; C, the feed gate in
the hopper; D,asecond feed gate; E, discharg-

" ing gates for the first separation; F and G,
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conveyers for-the second and third separé-
tions, and H a earrier or conveyer for the final
separation, which is the fourth.in the.con-

‘struction shown.

The frame-work and casing are of a suit-
able character for the purpose, and support
bearings for the various mechanism, and has
proper doors for access to the imterior, as
shown,and as.will be readily understood. -Its
construction will also be readily understood
from the drawings.

The fan B is an ordinary exhaust fan set
within a casing inside the machine, as shown,
and its eyes communicate with the upper in-
terior part of said machine or an opening in

" . the lower front side of the casing furnishes

the proper escape for the blast. A slide S,

preferably of sheet metal and bent to con-
form to the exterior of the fan casing, regu-
lates the discharge.

5o

As will be observed by an inspecticn of the

drawings, especially FFig. 3, the air in the ma-
chine is passed-through the same continu-
ously, and in the various direetions indicated
by the arrows on said Fig. 3, and is thus used

‘over and over again in the process of sepa-

ration.

The air current in passing upwardly from
the bottom to the top of the machine all passes
through the passage P about half way to the
top,and then, instead of passing directly up as
would be the case if the gate D were omitted,
is deflected by said gate and the deflecting

"board A% and passes around, by a sort of by-

path, over the pocket formed by the boards A3
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and A% and up into the two passaves Xand,

and thence to the fan.

It will be obsgerved that the passage X is
d1rect1y above and in line with the passage
P, and is of substantially the same size, or
perhaps a little larger, while the passage Y is
alongside the passage X and receives a por-
tion of the air, thus reducing the current
somewhat in the passage X.

The deflecting board A" at the head of the
passage Y may be adjusted as desired, so that
the amount of air passing through thus pas-
sagemay be controlled. This is important, as
it determines the strength of the air current
to which the material shall besubjected when
it first enters the machine, and when, as will
hereinafter be more fully described, a por-
tion of the impurities are taken off thereby,
before said material descends to where it re-
ceives its pr'nclpal treatment.

The gate C is set in the feed hopper ¢/, and
is adapted to regulate the passage of material
through said feed hopper into the passage X
as may be desired, and as will be readily un-
derstood.

The gate D is positioned lower down, and
practlcally forms a second hopper, which re.
ceives the bulk of the material from the hop-
per ¢, and feeds it through into the main air
blast. . A block or bar D’ is given a rapid
vertical movement, being carried by a hanger
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D? extending from a vibrating bar D%, which
in turn, is given its motion by a cam on the
shaft W. ‘The block D’ wedges between the
gate D and theadjacent portion of the frame

enters the eyes of the fan B, carrying with it
the remaining material, which is only the fine
impalpable dust and light fluffy material,

mainly consisting of impurities, and of slight 7o
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A, and at each downward movement forces
said gate D slightly apart from the board
forming the other side of the hopper, permit-
ting a small quantity of the material to sift
through into the passage P below, up which
the current of air is coming, but, with the
contained material effectually excludes said
air, and compels it to take another course
around said hopper as indicated by the ar-
rows. The gate D is held in the opposite or
closed direction by an arm r on a rock-shaft
R, which is given a yielding or elastic move-
ment by means of a spring +’ on a rod R’ con-
nected to said rock-shaft by an arm R% A
nut 7? on the rod R’ serves toadjust thespring
which is interposed between said nut and a
stop a) so that the force against the gate may
be more or less, as may be desired: The arm
R? gives considerable leverage, so that while
the spring is comparatively slight, it will op-
erate promptly and efficiently upon the gate
D through the medinms described.

The gates E are positioned at the bottom of
pockets or hoppers within the structure of
this machine, and directly below the passage
P down which the material must fall from the
gate D, and up which the air current passes.
The result isthat such of the material asis too
heavy to be carried by the air current will
fall into these hoppers or receptacles, and be

© discharged through these gates E, while the

lighter will be carried up by the air current,
as will be presently described.

The conveyer F is situated in the bottom
of a hopper-shaped pocket in the machine
formed by the boards A% and A% and below
the deflecting board A% The air current in
passing over this hopper takes a curved
course, as indicated by the arrows, and oc-
casioned by the hopper-gate D and said de-
flecting board A% and the current will thus
be caused to deposit a portion of its load of
material into this pocket, whence it will be
taken by said conveyer F, and discharged
through the spout ¥’ to the outside of the
machine. The material deposited in this
pocket is next heavier in grade to that dis-
charged through the gates E.

The conveyer G is in the bottom of a sec-
ond hopper-shaped pocket, the sides of which
are the partitions A® and AS, and, by means
of the formation of the interior of the ma-
chine, is cansed to receive a further portion
of the material carried by the air carrent
which is intercepted by the deflecting boards
A7and A% The machine in use is so ad-

justed that all the material of any value
which has not been previously precipitated,
is thus deposited in this pocket, and carried
out by the conveyer G through the side G’
to the outside of the machine.

The air current in continuing on its course

value, which it is desired shall be separated
from the remainder or better material, and
carried off byitself. This dust or compara-
tively valueless material is next to be sepa-
rated from the air,so that the air may return
through the machine and continue the opera-
tion thereof. I have illustrated as a device
for so-separating the dust from the air, a
structure containing cloth tubes into which
the air will pass and through the fabric
whereof it may eseape wbile the dust itself
is precipitated into a chamber beneath.  This
structure, however, is not of my invention,
and, therefore, will not be further described
herein.

The carrier or conveyer H consists of chains
having cross-bars H’ mounted thereon, and
upon these cross-bars are scrapers h which
are set diagonally, and in passing over the

floor A? of the chamber tend to scrape the:

material not only toward the end into the dis-
charge orifice O, but also toward the cen-
ter, while a single scraper 2’ is set at right
angles with the direction of movement, and
draws the fine material or dust directly into
said orifice O. This discharge orifice is of
comparatively small size, and is located cen-
trally at one end of the chamber.

The operation of said machine may be
briefly recapitulated as follows: The fan, be-
ing set in motion, starts a current of air
through the machine in the directions indi-
cated, which meets on its way the material
as it descends from the hoppers through the
passages below. It first comes in contact
with the material as it leaves the gate C, and
takes therefrom a portion of the impurities,
or dust, and carries it on to the fan, thus
partially freeing the material from said dust,
or comparatively valueless portions, at once
upon its entering into the machine. The ma-
terial next passes down through the gate D,
whence it is sifted slowly by the operation of
said gate and its attachments, as has been
described, into the main air passage?, which
is a substantially vertical passage, having
projections p secured to its walls for the pur-
pose of breaking up the direct line of the
draft, and more efficiently distributing the
material through theair blast ascending said
passage. Said air blast or current is thus
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enabled to act upon every part of the ma- -

terial, and will carry off with it, upwardly,
all except the heaviest and best thereof,
which latter falls into the pockets or hoppers
terminating in the gates E, and is taken off
through said gates, as has already been de-
seribed. The remainder passes on, and,
coming in contact with the deflecting boards
A5 ATand A8, is further separated, as has
already been described, until finally the dust
and fluffy stuft, of little or no value, passes
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through the fan, and is thence discharged
into the chamber H, whence it will be re-
moved, as has already been described.

By a single machine I am thus enabled
to effect several separations of the mate-
rial—foursuch separations being described—
which, as will be readily understood by those
skilled in the art, i$ an extremely desirable re-
sult, beingasaving of machinery with the con-
sequent advantages of economy of space and
power. I am also enabled to bring a portion
of the aircurrent in contact with the material
where it first enters the machine, thus free-
ing said material from a.considerable portion
of its impurities before it reaches that point
where it is subjected. to the full strength of

said air current, and thereby relieving said.

main air current from a portion of the work
which it would otherwise have to do, and
carry off directly to the fan a large portion
of the impurities and fine' fluffy and com-
paratively valueless material without sub-
Jjecting it to any further operation. This re-
sult is accomplished, as has already been de-
scribed, by the duplication of the passages
at or near the top, and the means of adjust-
ment provided.

Havingthus fully described my said inven-
tion, what I claim as new, and desire to secure
by Letters Patent, is—

1. The combination, in a return air purifier,
of an exhaust fan located at one side of the
machine, an ingress gate for the material lo-
cated at the other side of the machine, an air
passage X alongside the said hopper into
which the material is discharged, an adjust-
able air passage Y alongside said passage X
and separated therefrom by a short partition,
a- hopper below said air passage X into which
the material is discharged therefrom, a single
air passage P below said hopper with a de-
flector above said passage, the air current
being thus concentrated and increased in
force at the lower portion of the machine and
divided and reduced in force at the upper
portion,substantially asshown and described.

2. The combination,in areturn air purifier,
of an exhaust fan located in the upper por-
tion of the machine toone side,a hopper pro-
vided with a gate through which the material
may be introduced into the machine at the
otherside, air passages below said gates pro-
vided with deflector boards above them, pock-
ets alongside the air passages into each of
which a portion of the material is deposited in

its passage, being aided in so doing by said de--

flector boards, one or more of which said de-
flector boards is adjustable, passages.leading
to the eye of the fan, and an adjustable dis-
charging orifice to the fan with a partition
leading from the fan casing to near the bot-
tom of the machine, a chamber in the bottom
of the machine to receive the dust, gates be-
low the main air passage at the other side of
the machine to discharge the heavier material,

and gates at the sides of the machine leading

from the pockets to discharge the grades of
material deposited therein, substantially as
shown and described., ‘ ‘
+3. The combination,in areturn air purifier,
of the exhaust fan, a hopper in the upper part
of the machine having a discharging gate, an
air passage into which the material is dis-
charged, a second hopper at the bottom of
said air passage, a gate in the bottom of said
hopper which is normally held closed and
which discharges into an air passage below,
mechanism by which said hopper is rapidly
and intermittingly opened permitting the
passage of material while excluding the pas-
sage of air, the said air passage below said
hopper, and receiving pockets alongside said
air passages, the whole being arranged and
operating substantially as set forth.

4. Thecombination, in areturn air purifier,
of a fan a passage extending substantially
from the top to the bottom of the machine,
connections from said passage to said fan a
hopper at or near the top of the machine and
alongside said passage, and a second hopper
formed within said passage by a swinging
gate, and a by-path leading to a depositing

chamber and around said second hopper

whereby the air blast first passes through ma-
terial falling from said second hopper, and
dropping particles taken from same in said
depositing chamber, continues on its passage
around by said by-path and again comes in
contact with the material where it is fed in
from the first hopper, thus acting upon the
material twice on its way from the bottom to
the top of the passages, the last action being
upon the fresh material justentering the ma-
chine, thus at once removing a portion of the
impurities, sabstantially as set forth.

‘5. The combination,in areturn air purifier,
of the exhaust fan, the hoppersand gates for
admitting material, air passages alongside
said hoppers and gates, pockets alongsidesaid
passages and hoppers, a space below said
pockets having gates to discharge the heavier
material, and asingle passage P leading from
said space up to the other passages and the
pockets, said passage having triangular strips
or projections p at intervals along its sides,
substantially as shown and desceribed. and for
the purposes specified.

6. The combination,in a returnair purifier,
of ‘a chamber having a comparatively small
discharging orifice at one end,and a conveyer
consisting of chains, cross-bars and diago-
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nally set serapers on said eross-bars whereby

the dust is both drawn forward and toward
said discharging orifice, and a seraper set
across the line of movement of said conveyer
whereby the dust is drawn intosaid discharg-
ing orifice, substantially as set forth,

7. Thecombination,ina return air purifier,
with the other separating mechanism, of a
separate chamber for the dust and compara-
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tively valueless parts, orifices in the top of
said chamber for the admission of said dust,
a discharging orifice at one end of said cham-
ber, a conveyer H in said chamber consist-
ing of chains, cross-bars, and diagonally set
serapers on said cross-bars, whereby the dust
is drawn forward and toward the opening,
and a seraper set at right angles with the line
of movement, whereby said dustis drawn into

said discharging orifice, substantially as set 10
forth.

In witness whereof I have hereuntoset my
hard and seal, at Indianapolis, Indiana, this
12th dayof May, A. D. 1893,

: JESSE WARRINGTON. [L.s.]

Witnesses:

H. H. RICE,
A. N. DWYER.




