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To all whom it may concern: |
Be 1t known that I, OrvinLie M. MorsE, of

Jackson, in the county of Jackson and State of

Michigan, have invented certain new and use-

- ful Improvements in Dust-Collectors; and I

hereby declare that the following is a full,
clear, and exact description thereof, reference
being had to the accompanying drawings,

“which form part of this specification.

My invention relates todust-collectors, and
more particularly to centrifugal dust - col-
lectors wherein the separation of the dust
from the air is effected by the centrifugal
action resulting from whirling or rotating the
dust-laclen air within the curved walls of a
sultable casing.

One of the ob]ect% of my invention is to pro-
vide a centrifugal dust-collector having high
efficiency and larg‘e capacity or, more spe-
cifically, a collector wherein the back pressure
1s minimized, so that the machine may effect-
1vely act upon the maximum amount of ma-
terial for the power used. |

A further object of my invention is to pro-
vide a machine of the class described wherein
the massing and delivering of the dust is prop-
erly effected.

Anotherobject of my invention is to provide

a machine parts whereof are adjustable to
render i1ts action regulable to most advanta-
geously conform to its conditions of use; and
a still further object is to provide a generally

improved and advantageous dust-collector of

the character set forth. |
In the drawings, wherein I have illustrated
the embodiment- of my invention in an oper-
ative machine, Figure 1 is a central vertical
section on line 1 1 of Fig. 2. Fig. 21isahori-
zontal section on line 2 9 of Fig. 1. Kig. 31s
a section on line 3 83 of Fig. 2. Fig. 4isade-

tail of the air-outlet construction, and Figs.

5 and 6 are details of the deflector- wall con-
Stluctlon _

Throughout the drawings like numerals of
reference refer always to like parts.

In the drawings, 10 indicates the conical
lower portion of the dust-collector casing

terminating at its lower end in the axial dust—_

outlet 11.

12 indicates the peripheral wall of the head
of the machine, preferably constructed to af-
fordaslight ta,per or bevel downward and pref-
erably slightly smaller at its lower end than
the upper end of the conical portion 10, so as
to leave at the juncture of the head and conical
portlons of the casing anannularshoulder 13.

14 indicates the deck or covering for the head
end of the machine, and 15 indicates generally
the tangential inlet-spout communicating with
the head end of the machine, preferably at or
near 1ts periphery.

In the deck 14 I provide an air-outlet, pref-
erably of circular shape and preferably with
its center eccentric to the casing-axis. I pre-
fer that the deck be so constructed that the
position of the air-outlet relative to the inlet
and to the axis of the casing may be adjusted

and so that the size of sald outlet may be

varied. To this end I provide in the deck a
circular orifice16, preferably having its center
eccentrically disposed relative to the axis of
thecasing. Inthis orifice  mount for rotation
what I will term the " adjusting ” plate or sec-
tion 17, arranged in the same plane with the
body ot the deck and adapted. to be rotatively
adjusted in the orifice 16. The adjusting-
plate 17 may be supported for adjustment in
any convenient manner, being herein shown

as provided at its edge with a projecting flange

18, secured to the top thereof and overlying
the surr ounding deck portion.

In the a,d;]ustmo'-plate 17 I provide an ori-
ce 19 eccentric to the plate, preferably of
circular shape, and for adjustment of the size
of the free opening left in the orifice 19 I
preferably provide a series of concentric
nesting-rings 20 20, fitting one within the
other and each provided on its upper surface
with projecting lugs or clips 21 for support,
as best shown in Kig. 4. It will be apparent
that the rings 20 20 may be of any suitable
diameters, so as to make the adjustability of
the size of the free opening within the orifice
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19 as fine as might be desired, but 1 have

found thatrings of aninch width each, adapted
toreduce the di lameter of theorifice two inches,
give a very effective range of adj ustment
The free orifice 22 within the innermost ring
20 constitutes the air-outlet, and it will now
be apparent that said air-outlet is adjustable
as to size in the exemplified construction by
the insertion or removal of rings 20 20 to any
desired diameter and that the center of said
orlfice may be shifted within certain limits

| relative to the air-outlet and the axis of the

casing, 1n the present embodiment by rota-
tively adjusting the adjustable plate 17. Ialso
preferably provide means for varying the area
of the inlet 15, and to this end I provide the
vertically-extending plate 23, adapted to be
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transversely moved inthe inlet 15 to vary the

width thereof, said plate 23 being adjustably
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associated, prefera,blv throuo*h a, slot-and- bolt

‘connection 23" and 27, with an angular plate

24, one portion 25 of ‘which extends in paral-
lelism with the plate 22 in intimate contact
therewith and the other portion 26 of which

is curved to conform with the wall 12 of the

casing to lie close against the inner surface
thereof and is held in intimate contact with
said wall 12 through an adjustable slot-and-
bolt connection 27. It will be apparent now
that through the adjustment afforded by the
slot-and-bolt connections 23" and 27 the plate
23 may be moved transversely of theinlet 15
to any desired position, its assoclate member
24 of the inlet-adjusting means taking a proper
relative position to constitute a practical ex-
tension of the wall 12 meeting an extension
of the tangential inlet-wall 23. The object of
this adjustment is to facilitate the application

of dust-collectors to plants where the piping

is already installed, as the width of the inlet-

piping 1s found to vary in many instances.

- It will be apparent that once adjusted to the

30

cated as at 30.
stantially imperforate and preferably extends
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“division-wall 30 be adjustable.

size of the inlet-piping the bolts 23" and 27 of
theadjustment are set and the adjustable mem-
ber rigidly locked in position.

Within the head of the machine and ex-

tending from the deck to approximately the
bottom of the inlet, or, as 1 will for brevity |

express 1t, in the plane of the Inlet, I provide
a division-wa,ll Or deﬂector,-general]y 1ndi-
This wall 1s preferably sub-

from a point of close contact with the periph-
eral wall of the casing in rear of the inlet in
a relatively short curve of less than one com-
plete turn to some point adjacent to the ver-

““tical path of air discharge alining with the

outlet 22, the deflector 30 at its nearest point
to the outlet being preferably a less distance

from sald outlet than the smallest effective

width of the inlet-passage. The exact posi-
tion and curvature of the division-wall 30 and
1ts precise relation to the outlet are matters
dependent to some extent upon the conditions
of operation of the machine, and I therefore
prefer that as to extent and curvature said
To this end
I form the wall 30 in.two parts, the main por-

tion 31 being preferably secured to the curved.

portion 26 ot the angular plate 25 25, consti-
tuting the means for. adjusting the 1nlet or,

1f sald means be not emploved to the per Iph-_
eral wall of the casing and thence curving

around toward the remote side of the out]et
29. The part 31 of the division-wall or de-
flector - 30 1s preferably constructed in the
manner best shown in FKigs. 5 and 6, being

secured to and supported by a series of blocks
32 32, having their inner edges in contact and .
sllo‘htly tapering toward thelr outer edges,

so as to leave V-shaped spaces therebetween.

" To the radially outmost block 32 is rigidly

65

secured a band or wire 33 of ‘springy mate-
rial, which extends across the outer surfaces

r

 struction' described the member 42 may be

798,438

of the blocks 32.in a groove therein and
makes adjustable connection with the radially
innermost block 32", preferably by means of

a set-screw clamp 34. It will be apparent now
if the set-screw clamp 34 be loosened the wall

31 may be bent to any desired curvature,

within certain limits, and when so curved the

clamp 34 may be again tightened and the de-
flector maintained in the desired curvature.
‘An adjustable extension member 35 is pro-
vided for the wall 31, said extension 35 being
constructed as to adjustment of curvature in
the same manner as the wall 831 and being se-

cured to said wall for extension relative there-
80

to, as by a bolt-and-slot connection 36. The
blocks 37 of the member 35 overlie the blocks
32 of the wall member 31, so that in the wall
30 an open space 38 the height of blocks 32 1s
lett directly below the deck from the inner

end of member 31 to the extremity of the

wall 80. It will be apparent now that within
certain limits the wall 30 may be adjusted at
pleasure as to extent and curvature and that

by its connection with the inlet-adjusting

means it is so disposed that it is automatically
adjusted in its relation to the inlet consist-
ently with the adjustment of the width of the
inlet. If preferred, when the wall 30 is ad-

justed with the inlet-adjusting means it may

be secured to the deck, as by screws 39".. This,
however, 1s not essential.

In the head end of the machine I preferably
provide means for positively directing the dust
in a downward course as it reaches the wall
of the casing, and to this end I may make 1n
the wall of the casing a diagonal slot extend-
ing from the deck at a point approximately in
line with the inner side of the inlet downward
to the shoulder 13 at a suitable angle, prefer-
ably making from a quarter to a half turn
about the casinﬁ'—%xifs
ately below the slot is bent down, as at 39,
and between the disassoclated edges of the slot
is inserted a wooden strip or block 40, secured
to both the separated edges. In this way |
provide a channel 41 extendmﬂ' down to and
connecting with the annular shoulder 13: but
any other “construction providing a ledge par-
tially encircling the casing-wall for the pur-
pose described might be employed.

At the lower end of the machine I prefer-
ably provide a dust-discharge regulator con-
sisting of a member having an aperture there-

‘in which may be adjusted in position relative

to the axis of the casing and substantially clos-
ing the bottom of the casing save at sald aper-
ture. In the present embodiment of my 1n-

vention 42 indicates a funnel-shaped member
‘adapted to fit in the lower end of the casing
part. 10 and provided with an aperture 43 at
1ts small end.
changing the angle of the member 42 in the -

It will be apparent that by

casing the position of the aperture 43 may be
varied at will, and I have found with the con-

The metal 1mmedi- .
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wedged tightly in place and will remainin ad-
Justed position.

The operation of a machine constructed as
above described will be as follows: The dust-

projected tangentially into the casing member
12, where it is guided in a circular path by the
casing-wall until near the end of its first circuit
of the casing it encounters the division-wall
or deflector 30, by which it-1s sharply turned
in an arc or curve less than a complete circle
in extent into a course within its first circuit,
which course passes adjacent the air-outlet.
While the air passes through the course de-

“seribed the dust is massed by centrifugal ac-

tion at the periphery of the moving air- body,
the greater part taking a general downwerd
Spir al course and some of the lighter dust pro-
ceeding with the alr-body in the course de-
seribed. The centrifugal effect of the whirl
1s - accentuated by the short turn given the
dust-laden air-body by the deflector 80, so that
by the time the body of material sweeps past
the pomt of closest proximity of the deflector
to the air-outlet the residual dust carried by
the air 1s massed in a peripheral path or stra-
tum which does not extend to the outlet, while
portions of the air, pmeebly in virtue of the
tact that the dlstanee of the said point of the
deflector from the outlet, IS less than the width
of the inlet-opening, pass into the outgoing
current and escape throuoh said outlet. The
dust stratum and a portion of the air not
brought into the area of escape in alinement
with the outlet proceed tangentially from the
exterior of the curved wall 30 toward the cas-
ing-wall, so that by said wall and by the ac-
tlon of the constantly-renewed bodies of dust-
laclen air following the course marked by said
peripheral wall the deflected unexpelled air is
turned and proceeds on a second circuit with-
1n the casing.

chamber which will have its center or vortex
at a point eccentric to the axis of the casing,
such point being probably determined by the
velocity of the eurrent and the curvature of
the deflector-wall.
the casing, below the deflector-wall 80, the
whirling body of air dust seeks to establish a
center about the axisof the casing, but under
the influence of theeccentric whirl thereabove

- the axis of the whirl in the conical part of the

55
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the dust-outlet too violently.

casing 1s somewhat distorted, and the conse-
quent axis or vortex of the WhlI‘hHﬂ‘ alr-body,
considered as a whole, is theretore not a
Stra,loht line following the axis of the casing,

as 1t 1s 1n most centmtuﬂ'al dust collectors, but-

is distorted.

It 1s in most cases important that the area

of escape of the dust should approximately

comelde with the ex1s of vortex of the whirl.

in order that the air may not flow out through

e cas In this way a whirl or vortical -
rotation 1s set up 1n the upper portion of the -

In the lower portion of

It will be ap-

1

Jaden air blown or drawn into -the inlet 15 1s |

1ve means for e*;a,ctly centering the aperture

a

43 relative to the distorted axis of the whirl

at the portion of the casing Wherem sald mem-
ber is contained. |
It will now be seen that by my machine I

provide in a casing which may be of the usual
. construction or of the preferred constric-
tion herein shown a means for deflecting the

whole or substantially the whole amount of

alr introduced into the casing from its cir-

cular-course adjacent the end of its first cir-

75

cult of the casing. in an eccentric path ex-

tending into such proximity to the path:of
the air escape (which it will be remembered

should be located near the periphery of the

whirl) that the air of inner stratum of said

whirl which 1s freest of dust enters into the

path of escape and leaves the machine, while
the stratum wherein dust is massed proeeeds
across the casing into the whirl again. It
will further be apparent that since the deflec-
tor 30 provides for the incoming air imme-
diately after leaving the.inlet a path of con-
stantly-increasing w1dth asyphonicor vacuum
tendency will be set up in the area close to

the deflector on the exterior side thereof out

of the path through which the air in its in-
troduction into the machine is violently pro-
jected. This vacuum tendenev of course sat-
isfies itself by withdrawing air from areas of
oreatest pressure in the machine. Therefore

fine dust coming into an area lower in the

casing which might lead it into the path of
air dlscharo*e is drawn into said widening
space and carried along into the whirl again
to be driven to the wall by the eentrlfucral
effect of the whirling air. Further, dust fol-
lowing close under the deck of the casing
passes through the opening 38 into the low-
pressure area.

It is to be noted that in the action described:

the air is propelled at its -highest velocity and
that its entire volume or substantially its-en-
tire volume 1s deflected, so that it reaches
the point of closest proximity to the air-out-
let at high speed. Consequently any dust
that may Tie in a path which causes it to trav-
erse for a short distance beneath an open
area of the outlet is, if 1t have sufficient pon-

derability, projected across the open space
‘with such violence that its flight is practi-

cally uninterrupted by the counter upgoing
current, and its escape from the machine is
prevented

tor to the alr-outlet greater than the velocity

of the upgoing current of air escaping through

the said outlet, so that the projecting current

‘may have greater effect upon duet then the

upgoing counter-current.

The exact size and location of the outlet |

the curvature of the deflector-wall, and 1te
proximity to the outlet are matters Whleh may

05 parent thatthe regulator42 provides an effect- | best be determined with- reference to the par-

It 1s my aim in a machine of thlb_
type to have the velocity of the whirling air
at 1ts point of closest proximity of the de_ﬂec- |
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dled, and the character of dust.

ticular installation, having due regard to the
speed of the fan, the volume of material han-
| It will be
apparent that the construction herein shown
and described provides means for varying

these characteristics of the machine within

~ reasonable 1imit to secure the best results un-

10

der any conditions. A
I find that increasing the distance from de-

flector to outlet by decreasing the outlet di-

ameter results in closer dust-catching but

~ greater back pressure, and vice versa.

20

_25.

I find that the slightly-beveled form of cas-

ing has a tendency to cause the dust to pro-

eeed toward the lower end thereof more
quickly than it does in a straight head and
tends to cause the dust to take a definite spi-
ral course instead of spreading all over the
surface of the casing, as in the ordinary cen-
trifugal machine. Inaddition I find that the

ledge or groove used in connection with the
wall of the casing aids in determining the |

spiral and positively causing the dust- bodv
to sharply descend into the conical part 10
and take a definite or clearly-marked track
through the machine, which when once estab-
lished remains constant until the conditions of

~ operation are changed.

30

While I have herein described for perpoees

of a full disclosure an embodiment of my in-

vention which I consider to be novel in detail

~and highly advantageous 1n construction, I do

35

not desire to be understood as limiting my-

self to the details of construction further than

as specified in the claims, as it will be appar-

ent that the essential features of my inven-

tion might be embodied .in machines of di-

.verse forms without any of the refinements

"40.
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herein described, and numerous changes and
modifications

spirit and scope of my invention.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat—
ent of the United States, 18—

1. Inadust-collector, a,__separa,tmg;chamber
formed with an inlet for the dust-laden air,
an exit for the separated dust, and a deck pro-
vided with a portion movable in the plane of

the deck and having an outlet-opening for the
escape of purified air, whereby the position

of said outlet may be varied.
2. Inadust-collector, a separating-chamber

formed with an inlet for the dust-laden air,

an exit for the separated dust, and a deck pro-

- vided with a portion formed with an opening
~ for the escape of the purified air, sald deck

.6c.

being constructed to permit the position of

3. Inadust-collector, eseparatmmehamber
formed with an inlet for the dust-laden air,
an exit for the separated dust, a deck pro-

‘Asageneral proposition

in mechanical construction
might be made without departing from the

il

708,438 -

adjusting-plate in said opening rotatable in
the plane of the deck, said plane having an
eccentric outlet-opening therein.

4. Inadust-collector, eseperat1n0'-ehamber
formed with an inlet for the dust-laden Alr,
an exit for the separated dust, a deck pro-
vided with a portion formed with an opening
for the escape of the purified air, said deck
being constructed to permit the position of
the air-escape opening to be varlied without
substantially varying the configuration of the
chamber and means for adjusting the size ot
sald air-escape opening.

5. Ina dust-collector of the class described,
a casing having a tangential inlet, means for
edjuetmfr the width ot the tanﬁ'entml inlet,
comprising a laterally-movable plate substa,n-
tially parallel with the direction of the inlet,
and a part arranged to effectively connect the
peripheral wall of the casing with said adjust-
able plate, and to form substantially an exten-
sion of said peripheral wall.

6. Incombination, acasing of circular eross-

section, a peripher al tanﬂ‘entlal inlet, an out-
let eccentrically disposed relative to the axis

of the casing, and a deflector extending in a

short curve from a point contiguous to the pe-
ripheral wall to a point contiguous to the ec-
centric outlet. |

7. In combination, a casing comprising a
head having acurved peripheral wall and a con-
1cal bottom in open communication through-
out its top with said head, a peripheral tan-

‘gential inlet, an outlet dlspesed eccentrically

to the axis of the casing, and a deflector ex-
tending in a short cuarve from a point of con-
tact with the peripheral wall of the head in
rear of the inlet to a point contiguous to the
eccentric outlet. -

8. In combination, a casing having a sub-

stantially circular head, a top or deck having
an air-outlet therein, and a conical bottom

provided with a dust-outlet, a tangential inlet
and a deflector extending with reference to
elevation, from substantially the plane of the
top or deck of the casing to the bottom of the
air-inlet, and, with reference to plan config-
uration, extending in a curve of less than a
complete turn from a point contiguous to the
casing-wall toward the air-outlet but stopping
short of said outlet, and having its point ot
closest proximity to the outlet in front of its
pomt of closest proximity to the path of the

incoming alir, with reference to the direction

of rotation of the air.
9. In combination, a casing having a Sub—

stantially circular head premded with a top -

i ordeck having an air- ~outlet therein, and a con-
the air-escape opening to be varied without

‘substantially varying the eonﬁn'uretlon of the
“chamber.

ical bottom promded with a dust-outlet, a tan-
gential inlet to the head extending downward
from the top thereof, and a deﬂector extend-
ing with reference to elevetlen from the plane
of the top or deck to the bottom of the air-
inlet, and with referenceto plan configuration,

vided with a circular opening, and a circular | extending in a curve of less than a complete

i
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turn from a point contiguous to the peripheral
wall in rear of the inlet toward the air-outlet
but stopping short of the same, and having
its point of closest proximity to the air-outlet
at a distance from S&id outlet less than the
width of the inlet. |

10. Ina machine of the character descrlbed
a casing having a tangential air-inlet, an air-
outlet and a dust- outlet a curved deflector
within the casing and means for ELd]llStlHD' the
curvature of the deflector.

11. Inamachineof the character descrlbed
a casing having a tangential air-inlet, an air-
outlet and a dust-outlet, a curved deﬂec_tor‘_,
blocks secured to said deflector and projecting
therefrom, and a resilient band at one end con-
nected to one of said blocks and at 1ts oppo-
site end adjustably connected to another block.

12. Ina machine of the character described,
a casing having a tangential air-inlet, an air-

- outlet and a dust-oublet.,a,nd an extensible de-

20
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flector within the casing for deflecting air to-
ward the air-outlet, said deflector comprising
a plurality of sections movable one relative to
another to vary their aggregate length.

13. In a machine of the class deseribed, a
casing having a dust-outlet, and a dust-dis-
clmloe mtmhtm within the casing compris-
INg a par tial closure for the bottom of the cas-
ing, having an opening therein a,djustable a8
to position relative to the axis of the casing.

14. In a machine of the class described, a
casing and its dust-outlet at the bottom there-
of, concentric with the axis of thecasing, and
a dust-discharge regulator within the casing
comprising a device having a perforation
therein, for closing the bottom of the casing
save throngh said aperture, sald device being
movable within the casing to vary the posi-
tion of the aperture relative to the axis of the
casing.

15. In a dust-collector, a substa,ntla,lly cir-
cular casing having a deck a tangential inlet
for delivering air into the casing to whirl
therein, and a deflector extending “downward
from the plane of the deck, said deflector be-
Ing eccentric to the casing and at one end con-
tiguous thereto and 1nterposed in the path of
the whirling air to sharply deflect practlcallv

the whole body of incoming air into a dis-

~ tinct whirl eccentric _to-and of less diameter

than the casing, sald casing having an air-

%

o

the deck and located contiguous to the pe-

_rlphery of the eccentric Whlrl

16. In a dust-collector, a casmcr structure

wherein the air whirls, comprising a substan-.

tially circular head and a comcal bottom, a
tangential inlet at the top of the head, a de-
flector within the head mterposed in the up-

permost path of the whirling air to sharply

deflect practlcally the whole body of In-

‘coming air into a distinct whirl eccentric to

and of less diameter than the casing, and a

deck for the head having an outlet therein
opening d1rectly into the area of the eccentric

whirl.

17.

In a dust-collector a ca,smﬂ‘-wall sub-

stantially circular in cross-section, a tangen-

tial inlet for-delivering air into the casing to

‘whirl therein, a deﬂector eccentric to the cas-
ing and at one end contiguous thereto inter--

posed in the path of the whirling air to
sharply deflect practically the Whole body of

incoming air into a distinet whirl eccentrlc to

and of less diameter than the casing, a deck
for the casing, having an opening therein, an
adjusting-plate havmo' an outlet therein and
otherwise closing the opening in the deck,
said adjustmtr-plate being movable to vary

the position of said outlet relative to the de-

flector.

| outlet opening into the whirl in the plane of |

55
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18. In a dust-collector, a casing comprising '

a head having a curved perlpheral wall, a
conical bottom in open communication with
said head, and a deck covering said head and
having an outlet-opening therem a tangential

‘inlet for delivering air into the ca,sincr to.

WhlI’l therein, a deﬂector eccentric to the cas-
ing and at one end contiguous thereto inter-

8:

Q0

posed in the path of the whirling air to

' sharply deflect practically the whole body of

incoming air, into a distinct whirl eccentric
to and of less diameter than the casing and
including an area in alinement with the out-
let in the deck, and means for adjusting the
size of said outlet—openmw |

In testimony that I claim the foregolng as
‘my own Laflix my sw‘nature in presence of two

witnesses.

- ORVILLE M. MORSE.
In presence of—
WirLiam B. KNICKERBOCKER,
JOHN L BENTLEY. '
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