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- To all whom it may concern:

----- UNMED STATES

PATENT OFricE,

W’ILLIAM H. FRUEN, OF MIND-L‘APOLIS TOTVNSHIP HE\TNEPIN COUNTY, AND
| BAMUDL POTTS AND ()HA.RLDS J. DLLIOTT OF MINNLAPOLIS MINN.

DUST-_COLLE-CTOR FOR FLOUR-MILLS, &0.

SPECIFICATION forming partof Letters Patent No, 267,071, dated November 7, 1882.

Application filed October 29, 1881.

{No_model.)

Be 1t known that we, WILLIAM HENRY | a
FRUEN, SAMUEL PoT?8, and CHARLES JONES

- ErLIOoTT, all citizens of the United States, and
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sald FRUEN a resident of Minneapolis town-
ship, and said PorTs and ELLIOTT both resi-

dents of the city of Minneapolis, all in the

county of Hennepin and State of Minnesota,
have jointly invented a certain new and use-
ful Improvement in Dust-Collectors for Flour-
Mills, &e., of which the followmﬂ' 18 a specifica-

- tion.

This invention relates to apparatus for col-

| -lectlng the dust and similar impurities from

L5

the air, especially that blown from middlings-
purmers and similar machines in flour-mills;
and it consists in the construction and the com-

bination of parts hereinafter particularly de-
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sceribed, and then sought to be specifically de-
fined bv the claims.
In the accompanying drawings, Figure 1 is
a longitudinal sectional elevation, and g, 2
18 & sectional plan view, portions of one mde.
being broken out to show the arrangement of
the cloth tubes and dust-trap. Fig. 3 is a de-
tached detail view of the shaker-operating

- mechanism. Ifig. 4 is ‘a detached cross-sec-
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tional view of the dust-trap valve. Tig.5 rep-
resents a slight variation in the manner of ¢on-
structing the cloth tubes.

A’ A? are two circular heads connected to-
gether at equal distances apart by a series of
angular-shaped cloth tubes, B, this ¢loth being
of a

Through the heads A’ A2 oppoute each eud
of each of the tubes, angular ports «. corre-

sponding tothe Slnpe of the tubes , Are formed

s0 that communication may be obta,med be
tween the heads A’ A? through the open-ended

cloth tubes, as shown, and by no other means.
short dlstanee another

Above the head A’ a
head, C’, is arranged, and a short distance De-
1lealh the lower head A= a fourth head, C?, is

‘similarly arranged, the four heads bemg con--

nected together bv a number of upright posts
orframes, D andtheremainder of the space be-
tween the hea,.ls A7 and ¢ and A? and C? be-
ing covered with cotton cloth or other suitable
]ight material, the space between the heads
A’'C'formingadistributing-chamber, asherein-

] after shown,

textare adapted to catch and retard the
dastfrom the airasitpassesthrounghitsmeshes. .

In the Ceuter of the head (' is
spout, E, through which the dust-laden air

'enterb

I is an upright shaft journaled in the heads s

A’ A% and provided at the upper end with a
ratchet-wheel, (3,adapted to beslowly revolved
from the Olltblde by a dog, b, and crank- wheel
or other suitable device, H, as shown.

¢ is a flat plate contmmmg to the shape of 60

the ports a, but large enoungh to cover about
one and one-half (1) of said ports and adapted
to be revolved over the surface of the head A’
by a rod, d, connecting it to the ratchet-wheel
(z, the plate ¢/ thus forming a valve traveling
over the ports a, and bhuttmg them off, one
after the other, as hereinafter shown. Th_e rod
d does not come in contact with the valve ¢,
but is a short distance above it, and is con-
nected to it by pins e, rising from the valve and

passing loosely through the rod, so that while

the‘valve is drawn over the head A’ by the rod
and pins 1t 1s at the same time free to rise and
fall slightly, and thus rest upon the head by
1ts own weight and adapt itself to any irregn-
larities of s,urfdce that may occur.

Attached to the lower end of the shaft F is
another valve,consisting of a hollow casing, ¢/,

about the size aud form of thevalve ¢/, in which

a second valve, ¢%, fits, and is adapted to be
held up '1gamst the under surface of the head
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A? by springs ¢°, so that it will conform itself

to any irregulurities of the-surface of the head,
the two parts ¢® and g’ completely filling the

space between the lLeads A% and C2, and thuas
| . y |

not only forming a shut-off valve to the lower

or sweep to remove the dust from the head C?,
as hereinafter set forth. The valves ¢' ¢ are

arranged fo be at all times opposite to each

other Hence they shut off the air from both
ends of the same cloth tube, B, at the same
time.

tween which and the head A? the cloth is very
loose, (or a different quality of cloth may be
nsed,) so that the whole tube above the Lipop
may be loosened up by raising the latter, as
shown 1n Fig. o. |

4/ are a series of rods, one for each tube B,

‘held by their upper endb in suitable guides, e,
\ and with theu fower -ends mnmnn

dow u

“series of ports, a, but also serving asa scraper .

90

The tonbes B are provided near their
i lower ends with angular-shaped hoops 7, be-
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 through the head A2 and ending near the
lower head C?. The hoops I are attached to
these rods 4/ by adjustable nuts ¢*, so that the
tubes may be adjusted to secure the requisite
¢ tension,and therods are provided with springs
i3, by which they are held down. DBy this ar-
rangement, if the rods ¢’ are forced upward the
hoops h will be raised with them, loosening the
cloth of the tubes B into a loose, baggy condi-
10 tion, as shown in Fig. 3. Then when the rods
are released the springs# willsuddenly stretch
the cloth downward again, and throw it into
quick vibrations to remove any particles ot ad-
hering dust thereifrom. | |
15 Attached to the end of the casing ¢’ Is an
" inclined eam-lug, ¢*, which passes beneath the
lower ends of the rods i/ as the valves ¢’ ¢* are
revolved, and raises them up and allows them
to fall again when it passes from beneath
20 them, thus automatically shaping the cloth of |
the tubes B, while thie valves ¢’ ¢® have shut oft
the air. | |
As before stated, the space between the
“heads A’ ¢/ forms a distributing-chamber for
2t the dust-laden air, so that when said air enters
at T it expands in this chamber, and passes
down through the tubesin even, slow currents
and without whirls or eddies., Hence a larger
amount of the heavier particles of dust falls
30 through the tubes withount touching them. By
these arrangements the dust-laden alr enters
the tubes B at their tops and passes downward |
in a line parallel with their sides, and as 1t
approaches the bottom plate A? it graduoally
3¢ turns toward the sides and passes out through
the meshes of the cloth, the latter catching
“and retaining any dust that may be in the air,
and allowing pure air only to escape. The |
dust in theair, being heavier than the air, falls
40 down upon the lower head C? while the dust
that is caught by the cloth is shaken loose by
the spring-rods+/,as before described, whilethe
tubes B are shut off by the valves ¢’ ¢? the
loosened dust, falling npon the lower valve, ¢,
45 is swept therefrom by the valve, when it moves
onward and falls upon the lower head C? As
is well known, it is very esscntial that no air-
currents are permitted to pass. through the
cloth while it is being shaken; hence the ne-
co cessity for the shut-oft valve ¢ ¢*

L’ is an open port through one side of the
lower plate C?, into which the dust that has
fallen from the tubes is scraped by the casing
g', as before described. This port L/ opens

5r into a trough-shaped box, one side of which,
L2, is hinged at the top to the plate (7 and
providedon the rear side with a weighted arm,
L3, by which the lower edge of the hinged side
12 is held in contact with the remainder of
~ 60 the trough-shaped box, as shown 1n Iig. 4.
Attached to the front of the side L*is a rigid
arm, L* passing forward and upward and pro-
jecting a short distance above. the surface of
the plate C%, sothat thefront edge of the casing
- €g ¢’ may strike it in passing around and force 1t
downward to open the hinged side L? and

¢° is a recess or groove formed in the lower
side of the easing ¢, into which the upper end

of the arm L¢ rises after being forced down by

the front edge of the casing ¢', so that the
hinged side L? will be held open only for a
very brief period, to prevent the escape of the
air. The thickness of the casing between the
recess ¢° and the front edge of the casing ¢’
is allthat affects the valve L2 Hence its thick-
ness determines the time which the valve 1.2

shall be held open, and by making it thicker

or thinner the valve may be held open for a
longer or shorter period of time, as desired.
By this means the valve L? forms a dust-trap,

(in connection with the casing ¢, which covers

the port I/ while the valve L*is open,) so that
none of the air from the tubes B can escape

| throughthe port1/,except what passes through

the rear end of the groove ¢°, which will be so
small as not to affect the operation of the de-
vice. |

The head A/ will be made adjustable higher
orlower by screws M, upon whichitismounted,
so that the tubes B may be stretched tight
when desired. o

A very large percentage of the dust never
comes in contact with the cloth of the tubes B,
but falls directly upon the head C* and valve
¢®. This is a very important feature of our
invention, as the dust-laden air is not driven
through the cloth at right angles or nearly
right angles thereto, as in all machines with
which we are acquainted. This arrangement

“greatly lessens the amount of dust caught by

the cloth. Hence the cleaning of the latter
is not as troublesome a matter as formerly.
By this arrangement; also, no “eddies” or
¢ whirls? of the air are formed, as the force re-
quired to pass the air through the machine is
only sufficient to form a slight current, as the

natural motion of the air is nearly enough to

75

90-

95

1CO

105

move it. Hence the air is not driven against

obstacles and around corners. Thisis a great

TIO

advantage, as the dust is thus left free to fall -

throngh the air, the greater portion of the
movement of the air being also downward.

Still another important. advantage gained by

these arrangements is the manner of shak-
ing the cloth by loosening the whole mass of
the tube. B, and then suddenly stretching 1%
again, by which means the particles of adher-
ing dust are driven from the cloth toward the
center, and then fall upon the valve ¢® and do
not come againin contact with the cloth., The
particles of dust are thus removed from the
cloth with great force and thoroughness.

In TFig. 5 we have shown one of the tubes B '

small at the top and large at the bottom, so
that the sides are sloped outward. Hence the
dust once shaken loose cannot again come in
contact with the cloth, as the particles in fall-

ing are carried farther away from the cloth the

nearer they approach thevalvec¢®. Thisisalso
an important feature of our invention.
~What we claim as new is—

1. The ecombination of the heads A’ Ag,. hav-

~ permit the dust to escape. . { ing ports a, the tubes B, of suitable dust-col-
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lecting fabric or texture,supported at the ends
only and connecting said heads, and the
valves ¢’ ¢, adapted to be revolved over and
beneath sald lreads, whereby the air may be
shut off from one or more of said tubes B in
succession, substantially as set forth.

2. The eombmatlon of tlie heads A’ A2/
C?, tubes B, of suitable dust-collecting fabric
or teXture, shafs F and valves ¢’ ¢% substan-
tially as set forth.

3. The combination of the heads A’ AZ shaft

I, valves ¢/ ¢?, ratchet-wheel G, adapted to be
T evelved end the tubes B, substentmlly asset-

forth.

4. The combination of the heads A’ AZ tubes_
B, posts D, and adjuasting- sCrews M, substm .

tlally as eet forth.

. The combination of the heads A’ A%, tubes
B, hoope h, rods 4/, springs ¢°, and cam gt |

adapted to be revolved beneath sald rods, sub-
stantially as set forth.
6. The combination of the heads A® (C?, cas-

~ing ¢/, valve ¢, springs ¢% and revohmg shaft

It, eubetautml]y as set iorth

f

7. In dust-collectors,the combination of a

dust-collecting conduit and a trough for re-
ceiving the dust from said conduit, having a

hinged valve provided with a projecting arm,
with a moving valve intermediate between

| said conduit end trough, adapted in its move-

mentsto close eommumeatlon between the con-

duit and trough, and to strike the projecting

arm of the hin cred valve so as thereby to open
sald valve, whereby the several parts will op-
erate as set forth. |

- 3. The combination of casing g’ having the
recess ¢° valve 12, having the rigid arm 12
and welghted arm L3 and the plate C?%, having
the port L/, eubstantlally as set forth.
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In testlmony whereof we have hereunto set 40 -

our hands in the presence of two subseribing

Wltnesses
WILLIAVI HENRY FRUEN.

SAMUEL POTTS.
CHARLES JONES ELLIOTT.
Witnesses:
C. N. WOODWARD,
Louils FEESER, Sr.
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