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To all whom it may concern: . S

Be it known that I, LAWRENCE ANDERSON,
n citizen of the United States, and o resi-
dent of Chicago, in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Dust-Sepa-
rators; and I do hereby declare that the fol-
lowing is a full, clear, and exact descrip-
tion thereof, reference being had to the ac-
companying drawings, and to the letters
of reference marked thereon, which form a
part of this specification,

This invention relates to an improvement
in dust separators and consists of the mat-

ters hereinafter described; and .more par-

ticularly pointed out in theappended claims,
My improved dust separator is adapted
for the separation of dust, dirt, cinders, or
other particles heavier than air from a gas
or from air which is driven or drawn
through the separator in & current flowing
at a rapid rate and depends for its opera-
tion upon the centrifugal force developed
by the rapidly moving current of gas’or air

while passing through the separator.
My dust separator is shown herein in.con-
nection with a system adapted. to collect
and store for commercial purposes the fuel
gas given off as a by-product by.a blast
furnace and is designed to .extract the cin-
ders, dust and dirt from the said fuel gas so
ns to make it suitable for use for lighting
and heating and power purposes,
view rep-

In the drnwin(fs—Figure lisa
resonting in side elevation ‘my improved
dust se%)m'ator and a blast furnace to
which it is conneoted. TFig, 2 is a view
representing a section through one of the
spiral coils comprising my improved sepa-
rator, tho section being taken in a plane in-

dicated by the line 2—2 of Fig. 1. . Fig. 8.

is n view representing a section of another
of snid spiral coils in'a plane indicated by
the line 3—38 of Tig. 1.” Fig, 4 is a view

representing a section through another one.

of snid spiral coils in a plane indicated by
the line 4—4 .of Fig, 1, -Fig. 5 is a view
representing  a_‘crogs. section, through - the
spiral coil shown'in Fig. 4 ina plane indi.
cated by the line 5:~5 thereof. : Fig, 6. is
detail sectional view. on an enlarged scal
showing one of the spray'1 Fg;l :
in‘Fig.

“Fig. 8
« Referring:now. in;detail .to that,embodi
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ment of my .invention illustrated in the
drawings, A indicates a blast furnace of
familiar construction, which is adapted for
the delivery of fuel gas, its by-product,
through pipes @, a connected to the stack B
of said furnace,

C indicates my improved dust separator,
as & whole, the said separator having one
end C* connected to the pipes q, @ leading
from the stack of the furnace and being
adapted for the émssage of gastherethrough.
The other end C” of said separator may be
connected directly to o gas reservoir or stor-
nge.tank, or in case a more refined product
is required for the purpose to which the gas
is to be put, it may be connected to other
gns washers or purifiers in which the gas is

urther washed and purified.

The separator consists of a metal pipe C’
of comparatively large cross-sectional area,
and having the form of a helical coil with
a plurality of convolutions C?. The pipe
C’ may be of any convenient form in cross
gection and, as shown herein, is circular in
cross section, The force of the blast from
the.furnace drives the gas through the con-
volutions of the helical coil comprising the
separator in a stream which flows at a rapid
rate, the gas whirling about the central axis
of the ‘said. helical coil as it advances
through' the separator,

The’ process carried out in the separator
in extracting the dirt, dust and the like from
the %as i threefold, and in that embodiment
of the invention shown herein, is divided
into three scparate stages which ocenr in
succession. In the flrst stage, the gns is
subjected to a process of dry separation; in
the second stage, the gns is washed and mny
be said to be subjected to a process of wet
seﬁt}mtion; and in the third stage, the gas is
subjected .to a dehydrating process, that is
to.say, a process for the extraction of the
water from the gas, The several stages of
the threefold process depend for their op-

_eration upon the centrifugal force developed
.in’the dust, dirt and water particles carried

in suspension by the gas as it travels in -a
current. flowing at high speed through the
convolutions of the separator. :

":'To_carry out the threefold process in the

thr g’;ﬁs;igcessivé“ stages above -referred, to,
the. convolutions of the helical coil C* are

‘divided into three sets, each set, ns shown
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herein, including: four,convolutions, 10! ine
dicates the: corivolitions of the ‘first set} o
the convolutions of the second set; and ¢,
those of the third set...-As shown-in the
drawings, the convolutions are formed from
a single metal pipe. The body of eachcon-"
volution is an integral part of said pipe,
and in this respect the construction and-con-:
nection of all the convolutions,of one set
are alike. The convolutions of the first set.
are alone lined with a heat resisting means,
such as fire-brick or tile, for the purpose, as
héreinafter described. "As the body of each
convolution of all ‘the 'sets are made of
metal, a description of one of each set will
suffice for- all, Each' of the convolu-
tions ¢’ of the helical coil is provided with
a fire brick or tile lining D ‘(sce Fig. 2) to
protect the metal wallsof the t)ipe (', since
the gas when'it first eénters the separator
from the blast furnace is very hot. At
circumferentially spaced points'in the outer
peripheral wall of the ‘convolution’ ¢, that
18 to say, that part of the pipe wall which is
located at the grentest radinl distance from
the centrnl axis of 'the ‘helical coil{" ‘are
located pockets or chambers d, said. pockets
ot chambers opening into the interior of the
pipe in a direction opposed to the direction
in which the gas is flowing through thé con-
volution of t e'helicnlsipe as “indicated
bﬁ’ the arrows @ in Fig. 2, The pockets or
chambers on either side of the convolution
¢’ are connected 'with'u‘piﬁpd’,‘ each gipe d’
leading to a common’ discharge plé)é av’ ’As
shown in the drawings, the pipes @’ are pro-
vided with branches 4 ench of which hns
an open end projecting into theé pipe C’,
and constituting the pocket or chamber re-
ferred to.” The ends of said branches are
turned so that they are directed opposite to
the direcion of flow of the gas through the
convolution of the helical coil. Lo
The operation as the gas passes through
the convolutions ¢’ is as follows: Under the
force of the draft from the furnace, the gas
delivered thereby Fnsses through the convo:
lutions of the coil in the direction of the
arrows at n very rapid rate, and owing to
the centrifugal force developed by this cir-
cular flow of the gns, the heavier particles
of cinders and dirt are thrown outwardly
agninst the outer peripheral walls"of ' the
convolutions ¢’. The heavier particles are
thus carried along in contact with this outer
peripheral wall until they reach oneé of the
pockets or chambers & in which' théy are
arrested and_from which' they pass into the
‘pipes @’ ‘and. thence into the ‘common’ de:
ivery pipe d*." As shownin 'the drawings,
the branches d* of the pipes d’, constituting
.thd F‘ockets, aro #o curved that dukt anid einder
particlos ,ill~stpiko,n’g‘uin@t"thnt'zynll‘;of“t (

. pocket farthestin advance in’ tha"diéetion

/into a trough

-tus is ns follows:

.drops'o‘r‘q
e "direstion: | periphera
in’ which the gad’is flowing ‘and'Wwill“then

1,089,008

upon. deflection_have a comparatively free
dropdownwardly through the pipe under
the force of gravity. The 1l)ipos d* open
qﬁ extending below the spireal
" and containing water which seals said
ipipes, ' The cinders and dirt falling through
said pipes drop upon the bottom ¢ of the
trough«and collect in piles ¢’, ns shown in
Fig, 1. Enough convolutions are included
in this first section of the helical coil, so that
practically all of the larger and heavier
particles of cinders and dirt will have been
removed from the gas after they have passed
through' said section of the dust separator.
“Each of the convolutions ¢? of the helical
coil, comprising the second section of the
separator, is provided with circumferen-
tially spaced pockets or chambers f in its
outer peripheral wall similar to those pro-
vided in the convolutions ¢’ of the first sec-
tion, said pockets or chambers being in likeo
manner connected with pipes /' lending to
& common discharge pipe f?, which emptics
into the trough E and is sealed by the water
therein. As before, the pockets or cham-
bers are forméd by branch piges f* conneet-
ed with the pipes f. In addition each of
said convolutions ¢* are provided with de-
vices for injecting a plurality of {ets or
sprays of water into' the mp‘idlg whirling
stream of gas, the jets or sprays being pret-
erably “directed dingonally across and in a
direction 'opposed to the direction in which
the 'stream of gns is traveling so ns to
thorotighly wash' the gus of the finer par-
ticles of dust or dirt still remaining thercin
after it has passed through the first scction
of the separator. = -
- @ (see Fig. 8% indicates a plurality of
spray or jet nozzles located at circumferen-
tially spaced Eoints .about the outer periph-
eral wall of the convolution ¢?, said nozzles
being turned =o as to direct a spray of water
in a direction opposite to that in which tho
stream of gas is owing as indicated by the
arrows &, and prefera fy diagonally across
the direction o'}, flow of said stream, that is
to say, at'an angle thereto. Said nozzles G
are connected to pipes ¢ extending about
each side of stid convolution and connected
by branches g’ to a pipe ¢* which is supplied
with water from a main supply pipe G’
(see Fig. 1),
" The operation of this dpnrt of the appara-
A The drops or pnrticres of
‘water 's;;il-n ed from' the nozzles G move in
paths which cross the rapidly. flowing cur-
rent of gas in‘a direction opposed to the di-
rection: of flow ‘of said eurrent, and catch or
hold and thereby separate from the g
finer particles of solid matter cnrrie({zlhom-
by: ‘Thdforce’of the jet or spray enrries the
articles of water toward the inner

will of thc!’com'olntionz that is !
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. 7/
which is located ‘at the least,radial distance
from the central axis of the helical coil,;and
as the direction of travel of said water drops
or particles is opposed to that of the current

of gus the advance of the water drops or pax-
ticles in that direction will be retarded and|

their movement arrested at or before .the
time the same reaches said inner peripheral
wall of the convolution and.the drops or
particles of:water will then be caught by and
subjected ito sthe influence of the rapxdlg
flowing -current. of ‘gas, and will be carried.
by or caused’to move with said current and
soon acquire the same speed as that of ,the
gns. The action of centrifugal force there-
after has:the effect of impelling the:drops
or particles of ivater in paths across the: cur-
rent of.the gns, toward ‘the outer circum-
ferential wall of the convolutions ¢’ s 80 that
the said drops or particles . pass twice
through or across the current of gas and.the
same 18 subjected to & double washing opera-
tion....The water with the solid particles sus-
pended therein collects in the pockets or
chambers £ in the same way as did the solid
particles in the first section of the separator,
and, passing, into the pif)es /' and f* flow
into the tank E, . Such.larger particles of
solid material as: were not removed in the
first section of the coil and are too heavy to

be caught and held by the particles of water | p

will be driven out of the second section of
the separator by centrifugal force and the
action of the current-in the same manirer as
in the first section, The last section of the
separator provides means for; dehydrating
the gas, that is-to say, for separating from
the gas the moisture remaining in. the same
nfter its passage through the section coms
prising the convolutions ¢* Primarily this

result 18 produced by the centrifugal action

on the particles of -water suspended in the
gas, due to the rapid rotary motion of the
current of gas about the axis of the coil,
whereby the said particles, which are heavier
than the gas, are thrown by such centrifugal
sction outwardly against -the . peripheral
walls of said convolutions ¢% the accumu-
luted water being drained from eaid convos
lutions through suitable openings or drain-
age. pipes. -/ To. facilitate the ‘separation of
the water from the.gas in this way, each - of
the convolutions ¢* is shown in the drawings
as provided with a Et_xralitga of ‘separator
plates' J:. (see. Figs.; 4/and, ) ‘
each.comprising a:section of s cylinder hav-
ing ‘a-radius: slightly: less than: that:of the

‘outer peripheral wall of the.cohvolutions o¥,
with'its axis coincidént with;the axistof the -

helical .coil.: - The-lateral:edges: §.ofigaid
plates:i extend:: preferably: closely, adjacent

y8aid: plates

aces; from:

a

The pleats J provide a space J* next to the
outer peripheral wall of each convolution ¢*
containing & body of gas that is practically
unaffected by the rapidly moving current of
as in the interior of said convolutions. A
ischarge pipe K connected with the lowest
part of the convolution, leads down to the
trough E and is sealed by the water therein,
as in the case of the other discharge pipes.
As the gas passes through this section of the
separator, the finely divided particles of
moisture carried in suspension therein, being
heavier than the gas, are thrown by centrifu-
gal. force against the plates J and to some
oxtent. through the apertures between the
sides of the plates and between the ends of
the plates and the wall of the convolution ¢,
'The water accumulating on the plates J, and
on the walls of the coils, enters the space J*
and being there unaffected by the main cur-
rent of the gas, flows by gravity through
said space and along the outer peripheral
walls of the convolutions into the discharge
Ejﬁ)es K whence they flow into the tank L,
e éz:s when it passes through the outlet
end of the separator is comparatively
clean and free of moisture. From the sepa-
rutor it may be led directly to a place for
consumption, may be conducted to storage
tanks or may be directed through other ap-
aratus adapted to further free it from
impurities, a8 may be done when the gas is
to be used in explosive engines for power
purposes. At the top of each turn of the
spiral T provide a manhole L closed by a
gravity controlled hinged cap L’ which is
weighted and serves as a safety valve in
case, through the entrance of air with the
gas, an explosion occurs, or for any other
reason & pressure higher than that designed
to.be borne by the 1;{1e comprising the heli-
cal coil is developed therein. In each of the
pipes 7%, draining the sections ¢ of the
spiral, I preferably provide a hand-valve 4,
by means of which said pipes may be closed
€0 that if desired-one or more of the sections
¢":may. be allowed to become partially filled
with water to provide a water seal to pre-
vent a back-flow of the gns from the storage
tanks, or other parts of the system supplied
by:the. device, in case it is desired to open
up the blast furnace or for any other reason.

fIt will be noted that.the essential feature
of
“the’
illustrated, by the coiled metal tube or pipe,

mf‘y';;improvéd .separator is the conduit in
orm of & coil provided, in the example

through: which.the gns is caused to travel

-and; by, means of which the continuously
'advancing rotary current of gas is produced
whereby the centrifugal force upon which
:the separator, depends-for its. operation, is
-deyelopedy i -+ .

‘While.i

‘describing one .embodiment of

e

my;invention,. I have referred to certain
details. of :mechanical construction and ar-

80

8b

90

95

100

106

110

116

120

125

131



10

15

20

25

30

36

40

18

50

65

60

65

4

rangement, it is to be understood that my
invention 'is ‘not limited thereby: excopt as
pointed out in the appended claims, - "
" I claim ag ' my invention— -~
1. An apparatus for se urnting matter in
suspension - from a rapidly moving curvent
of "gaseous fluid, comprising a single pipe
bent in the form of a coil, means providing
a plurality of equally spaced discharge pas:
snges opening throtgh the outer peripheral
wall of -snid ¢oil: at circumferentially ‘ar-
ranged points;” o ‘common outlet passage
commnnicating with “said “discharge pas.
sages, and means normally closing the dis-
charge end of snid common :outlet paseage,
2. An apparatus for separating matterin

~suspension from a rapidly ‘moving cirrent

of gaseous fluid, comprising 'a single pipe
hent in the form of a helieal coil having a
horizontal axis and provided with a plural-
ity of convolutiors, said ¢onvolutions bein
provided with a plurality of equally spac
discharge passages ‘opening -through' the
outer peripheral walls thereof at circum-
ferentinlly nrranged points, a common outlet
passage for tho several discharge passages
of each convolution, and means norma lg
closing the discharge end of éach of sui
common outlet pnssnges, .~ . o
3. An apparatus for separating matter in
suspension from a rapidly- moving current
of gaseous fluid, comprising a single 'pipe
bent in the form of a helical coil having n
horizontal axis and provided with 4 plurale
itly ‘of convolutions; means' providing: a
plurality of equnllf' spaced, 'circumferen-
tinlly arranged discharge -passages openin
through the outer peripheral wall of ench o
said convolutions, a common outlet passage
for the several disch:irge passages ‘of said
convolutions, and a water seal closing'the
discharge end of each of said common outlet
pnssnges, i Co s
4. An appnratus for sepnrating matter in
suspension from a rtapidly moving current
of guseons fluid, comprising n_single: pipe
bent in the form of a coil, said coil'being
provided in its outer peripheral wall with'a
plurality of * equally - spaced, circumferen-
tinlly arranged pockets; means substantially
encircling said coil and providing a'commor
discharge passage connected ‘with''edch. ‘of

said pockets, and means normally closing the’

common ' discharge 'pas: sa%eyi‘»z‘ RO TR

Lo e i i L 0D An-apperatts for seFarnti_ng matter in
Y

outlet-'end of said

gage.’ ‘ AT e
b..An apparatus for-scrlnrn,ting-‘fm'atteréih

suspension from a rapid

of gnscous fluid, comprising ‘a:single pif

bent in’ the form of ‘a helical ¢oil, having'a

horizontnl © axis and " provided: ' with' a
plurality of ‘convohitions, s6me of said’ cons

volutions _ being'-provided-#in -‘theirouter |
periphéral‘walls*with'u plufalityiof: equully. |

spaced, eircuniferentially arrangeéd-pockets,
having orifices ‘constitatifig’: discharge’ pags

¥ movingcuttént

1,080,008

sagéw’opening into eaid convolutions in a di-
tection opposed:to the 'direction of move-
ment: of said current, and o common dis-
drirge pipe for éach convolution connected

_with the severnl discharge passages thereof,
-said several ‘common discharge pipes being
‘provided - with a- water seal at their outlet

ends, ;»

48, An‘apparatus for separating matter in

$uspension ‘from'a rapidly moving current

0f gaseous fluid, comprising a single pipe

bent in the form of a coily means providing
&i/plurality: of discharge passiges opening
through the: outer peripheral wall of said

coil*ht’ cirenmferentially arranged, equally

gpaced points, n common outlet passage com-
municdting ' with said discharge passnges.
means normally closing the outlet end of snid
¢ommon outlet passage,-and means for in-
jecting a spray of water into said coil at a
plurality of circumferentinlly spaced points,
"~ 7. An apparatas: for sanruting matter in
suspension from a rapidly moving current
of gaseous fluid, comprising a conduit in
the form of a coil, means providing a
plurality of discharge - passages opening
through" the outer peripheral wall of said
coil.-at : circumferentially spaced points,
ineans normally closing the outlet ends of
enid " discharge passages, and a plurality of
discharge jets opening into said coil at cir-
éumferentially spaced points, and adapted
to 'direct ‘a jet of:water across and in a di-
rectibn'-opposing the direction of said cur-
rent!" - . :

'8/ 'An-apparatus for separating matter in
suspenision from a rapidly moving current
of gaseous fluid, comprising a single pipe
bent in the form of a coil having a plurality
of iconvolutions, said convolutions being di-
vided:into three sets, each of the convolu-
tions' of the first two sets being provided
with a plurality of circumferentinlly spaced
outlet openings in:their outer peripheral
walls, & plurality of discharge jets ndapted
to'spray water into the convolutions of the
secorid set.at circumferentially spaced points
thereof, each of the third set of said convo-
lutions being provided with an outlet open-
in’g-’lbcated at its lowest point, means pro-
viding -discharge passages connected with
éach of said outlet openings; and means pro-

‘viding water seals:for said discharge pas-

stiépension: from s rapidly moving: current
of! _B,GOU@‘ﬂlﬂd_', compx}ism g conduit in
thefuriii of'a”coil: having & plurality of con-

‘volutions; the'tonvolutions of said coil being

divided into‘three'sets, each of the convolu-
tiong-'of the first two'sets being. provided. in

‘its duter’ periphieral wall:'with a plurality of

" (3

reuniferentially: spaced 'pockets. ‘opening -
g “#id cotivolution in 4" p

.

oty _ irection opposed
to:theidirection:of : flow:0f said current, a
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plurality of nozzles adapted for directin
sprays of  water into the convolutions o
said second set at circumferentially spaced
points thereof, each of the third set of said
5 convolutions having. an outlet opening lo-
cated at its lowest point, means providing
discharge passages for each of said pockets
in the first and second sets of convolutions
and for said outlet openings in said third
set of convolutions, and means for normally
closing the outlet ends of said discharge
passages. ’
10. An apparatus for separating matter
in susgension from a rapidly moving cur-
15 rent of gaseons fluid, comprising a conduit
in the form of a coil having a plurality of
convolutions, the convolutions of said: coil
being divided.into three sets, each of the
convolutions of the first two sets being pro-
vided in its oiter peripheral wall with a
plurality of circumierentially spaced pock-
ets opening into said convolution in a direc-
tion opposed to the direction of flow of said
current, a plurality of ‘nozzles adapted for
directing sprays of water into the convolu-
tions of said second set at circumferentiullﬁ
spaced points in the outer peripheral wa

10

thereof, said nozzles being directed at angle-

to and in a direction opposed to the direc-
tion of flow of said current, each of the
third set of said convolutions having an out-
let opening located at its lowest point, means
providing discharge passages for each of
said pockets in the first and second sets of
35 convolutions and for said outlet openings in
said third set of convolutions, and ‘means
for normally closing the outlet ends of said
discharge passages, :

11. An apparatus for separating matter
in suspension from a rapidly moving cur-
rent of gaseous fluid, comprising & conduit
in the form of a coil of metal dpipe‘h:wing 8
glumlity of convolutions, said convolutions

eing divided into three sets, the first set of
said convolutions beinﬁ provided with a fire
groof lining and each convolution of the
irst twosets bein Ipx-ovuled with a plurality
of circumferentinlly’ spaced ppckeg; in its
outer peripheral wall, said pockets openin
into said convolutions in a direction oppose
to the direction- of flow of said current
means for injecting a plurality of sprays of
water into the convolutions of said second
set at points circumferentially spaced in the
outer peripheral wall of said convolutions,

30

50
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each of the convolutions of said third set.

being provided with outlet; openings at its
lowest ‘point, means. providing -discharge
passages for each of said pockets in the first

1,030,008 .

' EMf lining and eac

two sets of said:convolutions and for:the

S

outlet openings in the third set of said con-
volutions end means normally closing the
outlet ends of said discharge passages.

12. An apparatus for separating matter
in suspension from a rapidly moving cur-
rent of gaseous fluid, comprising a conduit
in the form of a metal pipe having a plu-
rality of convolutions, said convolutions be-
ing divided into three sets, the first set of
said convolutions being provided with a fire

ﬁ convolution of the

rst two‘sets being provided with a plu-
rality of circumferentially spaced pockefs in
its outer peripheral wall, said pockets open-
ing into said convolutions in a direction op-

85

70

‘posed 'to the direction of flow of said cur-

rent, a plurality of said nozzles opening into
the convolutions of said second set at cir-
cumferentially spaced points in the outer
peripheral walls therect, said nozzles being
arranged to direct a jet of water across and
in a direction opposed to the direction of
said flow of current, & plurality of annularly
arranged plates located in the convolutions
of sau}(gi'e third set near the outer peripheral 85
walls thereof, means groviding discharge
passages for each of said pockets in the first
and second sets of said convolutions and for
the outlet openings in the.third set of said
convolutions and” means normally closing
the outlet ends of said discharge passages.

- 18. An apparatus for separating matter
in suspension from a rapidly moving cur-
rent of gaseous fuid, comprising a conduit
in the form of a helical coil having a hori-
zontal axis and provided with a plurality of

80

90

95

.convolutions, said convolutions being di-
| vided_ into- three sets, means providing a

plurality  of discharge passages opening
through the outer peripheral walls of the
convolutions of the. first two sets at circum-
ferentially spaced points, each of the convo-
lutions o the-thirg set.being provided with
discharge opening at its lowest point, means
for injecting water into the convolutions of 105
said second set at circumferentially spaced
points, and means for absolutely closing one
of the discharge passages of said second set
thereby allowing the water to partially fill
the convolution of said set to form a water 110
seal therein and prevent the back flow of

100

-gas therethrough.

In testimony, that I, claim the foregoing
as my invention I affix my signature in the
Rresencefof two witnesses, this 10th day of 115
pril" A, D. 1911,
- ." . LAWRENCE ANDERSON.
: Witnesees:
-~ - CrarenceE E. MenvmorE,

... Georam R. WiLkINs.

Coples of this patent may bs obtelned for

#ﬁfﬁi@ﬁflléh‘,'.ﬁy_'qdﬁpnlnﬁ the ¢ Commissfoner of Patents,

- Washington, D, €



