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1,039,008. pIcification of Letter Patent, Patented Sept. 17, 1912. 

Appliention aled April 18, 1911, serial No. 830,747. 
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, a connected to the stack B 
of said furnace. C indicatesmy improved dust separator, 
as a whole, the said separator having one 
end C connected to the pipes a, a leading 
from the stack of the furnace and being adapted for the passage of gas therethrough. 
The other end 3. of said separator may be 
connected directly to a gas reservoir or stor 
age. 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 
E. 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 
section 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 gas is threefold, and in that embodiment 
of the invention shown herein, is divided 
into three separate stages which occur in 
succession. In the first stage, the gas is subjected to a process of dry separation; in 
the second stage, the gas is washed and may 
be said, to be subjected to a process of wet 
E" 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 developéd 
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 

three successive stages above referred to, 
the convolutions of the helical coil Care 
divided into three sets, each set, as shown 

To all whom it may concern 
Beit known that I, LAwRENCE ANDERSON, 

a citizen of the United States, and a 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 Idohereby declare that the foll 
lowing is a full, clear and exact descrip tion thereof, reference being had to the A. 
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 the appended claims 
My improved dust separator is adapted 

for the separation of dust, dirt, inders, or other particles heavier than air from a gas 
or from air which is driven or drawn through the separator in a current flowing 
at a rapid rate and depends for its opera: tion upon the centrifugal force developed 
by therapidly moving current of gas or air 
while passing through the separator 
My dust, separator is shownherein incon. 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 
as to make it suitable for use for lighting and heating and power purposes, , . 

In tho days 1 is a yiew, rep resenting in side elevation my improved 
dust split and a blast furnace to 
which it is connected. Fig. 2 is a view 
representing a section through one of the spiral coils comprising my improved sepa 
rator, the section being taken in a plane in 
dicated by the line. 2-2 of Fig.1 Fig. 8: 
is a view representing a section of another 
of said spiral coils in a plane indicated by 
the line 3-3 of Fig. 1. Fig. 4 is a view 
representing a section through another, one 
of said spiral, coils in, a plane indicated by 
the line 4-4 of Fig. 1. Fig.5 is a view representing a cross section, through the 
spiral coil shown in. Eig. 4 ina, plane indi. 
cated by the line 5-5, thereof. Fig.6 is a 
detail, sectional view, on an enlarged scale. showing one of the sprayloazl 
with the coil illustrated in Fig.8;; 
'Referring now in detail to that embodi 
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herein, including four conyolutions to in 
dicates the convolutions of the first set of 
the convolutions of the second set; and g, 
thoso, of the third Bett: As shown in the drawings, the convolutions are formed from 
a single metal pipe. The body of each con 
volution is an integral part of said pipe, 
and in this respect the construction and cons' 
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 
hereinafter 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 o' of the helical coil is provided with 
a fire brick or tile lining.D. (see Fig 2) to 
protect the metal walls of the pipe C", since 
the gas when 'it first enters the separator 
from the blast furnace is very hot. At 
circumferentially spaced points in the outer 
peripheral, wall of the convolution of that 
is to say, that part of the R wall which is 
located at the greatest radial distance from 
the central axis of the helical coil" are 
located pockets or chambers d, said pockets 
or chambers opening into the interior of the 
pipelina direction opposed to the direction 
in which the gas is flowing through the con: 
volution of t issip as indicated E. the arrows as in Fig.2. The pockets, or 
chambers on either side of the convolution 
o' are connected with a pipe d', each pef 

. As leading to a common discharge pipe 
shown in the drawings, the pipes dare pro 
vided with branches isenhof which has 
an open, end projecting into the E. 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. 
The operation as the gas passes through 

the convolutions o' is as follows: Under the 
force of the draft from the furnace, the gas 
delivered thereby PE 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 gas, the heavier particles 
of cinders and dirt are thrown outwardly 
against the outer peripheral walls of the 
convolutions g’. The heavier particles are thus carried along in contact with thisputer 
peripheral wall until they reach one of the 
pockets or chambers din which they are 
firrested, and from which they pass into the 
pipesd, and thence, into the commonde. ivory piped. As shown in the drawings, 
the branches d of the pipes constituting 
the E. securved that distandeinder particle will strike against that walloft pocketfurthest inadange in the diction in which the gas is flowing'and'will then 

into a trough 

tus is as follows: water "sprayed from the nozzles G move in 

dropor 

1,039,008 

upon deflection, have a comparatively free dropdownwardly through the pipe under 
the force of gravity. The lis d open extending below the spiral 
C and containing water which seals said 
pipes. The cinders and dirt falling through 
said pipes drop upon the bottome of the 
trough and collect in piles e', as 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 o' 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 c' of the first sec 
tion, said pockets or chambers being in like 
manner connected with pipes flending to 
a common discharge pipe f, which emptics 
into the trough E and is sealed by the water 
therein. As before, the pockets or chain 
bers are formed by branch ES f connect. 
edwith the pipes f. In addition each of said convolutions o are provided with de 
vices for injecting a plurality of ER: 
sprays of water into the ER: whirling stream of gas, the jets or sprays being pref 
erably directed diagonally across and in a 
direction opposed to the direction in which the 'stream of gas is traveling so as to 
thoroughly wash the gas of the finer par 
ticles of dust.or dirt still remaining therein 
after it has passed through the first section 
of the separator. 
G (see Fig. 3. indicates a plurality of 

spray or jet, nozzles located at circumferen tially spaced E. about the outer periph 
eral wall of the convolution c, said nozzles 
being turned so as to direct a spray of water 
in a direction opposite to that in which the 
stream of gas is flowing, as indicated by the 
arrows ar, and prefera ly diagonally across 
the direction of flow of said stream, that is 
to say, at an angle thereto, Said nozzles G 
are connected to pipes g. extending about 
each side of said convolution and connected 
by branches g to a pipeg which is supplied 
with water from a main supply pipe G' 
(see Fig. 1), 
The operation of thisdo of the apparn The drops or AR of 

paths which cross the rapidly ?lowing cur 
rent of gas in a direction opposed to the di. 
rection of flow of said, current, and catch or 
hold and Egy Frate from the gas the finer particlesosolid matter carried there. 
by The force of the jet or spriny carrios the 

itle of water town'd the inner tripheral wall of the convolution, that is o "say, toward that part of the pipe wall 
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which is located at the least, radial distance 
from the central axis of the helical coiland as the direction of travel of said water of 
or particles is opposed to that of the current 
cf gas the advance of the water drops or par: 
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 to the influence of the rapidl 
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 
gas. The action of centrifugal force there 
after has: the effect of impelling the drops 
or particles of water in paths across the cur 
rent of the gas, toward the outer circums ferential Walfo the convolutions o', so that 
the said drops or particles pass twice 
through or across the current of gas and the same is subjected to a double washing opera 
tion. The water with the solid particles sus 
pended therein collects in the pockets or 
chambers fin the same way as did the solid 
particles in, the first section of the separator, 
and, passing, into the FE f' andf 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 
becaught and held by the particles of water 
will be driven out of the second section of 
the separator by centrifugal force and the 
action of the current in the same manner 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 
after its passage through the section com" 
prising the convolutions c. Primarily this result is 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 
action outwardly against the peripheral 
walls of said convolutions o' the accumu 
luted water being drained from said conyo lutions through suitable openings or drain nge. pipes, To facilitate the separation of 
the water from the gas in this way each of 
the convolutions o' is shown in the drawings as provided with a E. of separator plates' J. (see E. said plates each.comprising section of a cylinderhay 
ing a radius slightly less than that of the 
outer peripherawal of the cavolution, 
with its axis coincident with the axis of the advancing rotary current of gas is produced helical coil. The lateral sedgego aid plates extend preferably closely adjacent 
to but are separated by laterlipice from the transyersely circularly allothetpipe 
Said plates are also preferably sepafat 
from each other at their ends by spaces i. 

'the 
illustrated, by the coiled metal tube or pipe, 

The pleats J provide a space J next to the 
outer peripheral wall of each convolution c containing a body of gas that is practically 
unaffected by the rapidly moving current of 
as in the interior of said convolutions. A 
ischarge pipe IK 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 c'. 
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 

K whence they flow into the tank E, e g when it passes through the outlet 
end of the separator is comparatively 
clean and free of moisture. From the sepa 
rator it may be led directly to a place for 
consumption, may be conducted to storage 
tanks or may be directed through other ap 
paratus, adapted to further free it from 
impurities, as 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 I 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 a pressure higher than that designed 
to be borne by the E. comprising the heli 
cal coil is developed therein. In each of the 
pipes, f, draining the sections g of the spiral, I preferably provide a hand-valve f, 
by means of which said pipes may be closed 
ed that if desired one or more of the sections 
cmay be allowed to become partially filled 
with water to provide a water seal to pre 
vent a backflow of the gas 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. 

It will be noted that...the essential feature 
of grgy's separator is the conduit in form of a coil provided, in the example 
through which the gas is caused to travel 
and by neans of which the continuously 
whereby the centrifugal force upon which 
'the separator, depends for its operation, is 
developed. ... 
iWhile in describing one embodiment of 

iny invention. I have referred to certain 
details, of mechanical construction and ar 
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rangement, it is to be understood that my 
invention is not limited thereby, except a 
pointed out in the appended claims, 

I claim as my invention 
1. An apparatus for 'se arating matter in 

suspension from a rapidly moving current 
of gaseous fluid, comprising a single pipe 
bent in the form of a coil, means providing a plurality of equally, spaced discharge pass 
sages opening through the outer peripheral 
wall of said coil at circumferentially air 
ranged points, a common outlet passage communicating with said discharge pas 
sages, and means normally closing the dis 
charge end of said common outlet passage, 2. 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 a 
horizontal axis and provided with a plural 
ity of convolutionis, said convolutions bein provided with a plurality of equally spac 
discharge passages opening through the 
outer peripheral walls thereof at circum 
ferentially arranged points, a common outlet passage for the several discharge passages 
of each convolution, and means norma 
closing the discharge end of each of sai 
common outlet passages; . . . . . . . . . . 

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 a 
horizontal axis and provided with a plural 

of convolutions, means' providing a 
plurality of equally spaced, circumferen 
tially arranged discharge passages openin 
through the outer peripheral wall of ench'o 
said convolitions, a common outlet passage for the several discharge passages of said 
convolutions, and a water seal closing the 
discharge end of each of said common outlet 
passages, . . . . . .'; 

4. 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 coil, said coil" being 
provided in its outer peripheral wall with a 
plurality of equally spaced, circumferen 
tially irranged pockets, means substantially 
encircling said coil and providing a common 
discharge passage connected with each of 
said pockets, and menns normally closing the 

common discharge pass. 
' ' ' ' 'i is 9: An apparattus for SRAE matter in 

outlet end of snid 
sage. 

5. An apparatus for larating matter in suspension from a rapidly moving surrent 
of gaseos fluid, comprising a tigle, pipe 
bent in the form of 'ahelicilicoil, haying a 
horizontal axis and provided with a 
plurality of convolutions some of said cor 
volutions being provided in their;buter. peripheral walls with a plurality of 
sp 
liaving orifices constitutifigidischarge pas; 

viding water 

A. . , ri equally, 

tied, circumferentially arranged: pockets, 

1,089,00s - 
sages opening into said convolutions in a di. 
rection opposed to the 'direction of move 
ment of said current, and a common dis 
&large pipe, for each convolution connected with the several discharge passages thereof, 
said several common discharge pipes being 
provided with a water seal at their outlet 
ends ; ; ' ' ' ' . 
... 6. An apparatus for separating matter in 
suspension from a rapidly moving current 
of gaseous fluid, comprising a single pipe 
s in the form of a coil, means providing 'i plurality of discharge passages opening 

though E. outer periphoral wall of said 
coil at circumferentially arranged, equally 
spaced points, a common outlet passage com 
munietting with said discharge passages, 
means normally closing the outlet end of said 
common outlet passage, and means for in 
SEE E. of water into said coil at a plurality of circumferentially spaced points. 
7. An apparattis for separating 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, 
means normally closing the outlet ends of 
said discharge passages, and plurality of 
discharge jets opening into said coil at cir: cumferentially spaced points, and adapted 
to 'direct a jet of water across and in a di 
rection opposing the direction of said cur 
ret' . . . . . 
2:8. 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 coil having a plurality 
of convolutions, said convolutions being di 
vided into three sets, each of the convolu 
tions of the first two sets being provided 
with a plurality of circumferentially spaced 
outlet openings in their outer peripheral 
walls, a plurality of discharge jets adapted 
to spray water into the convolutions of the secoidset at circumferentially spaced points 
thereof, each of the third set of said convo litutions being provided with an outlet open 
ES at its lowest point, means pro viding discharge passages connected with 
each of said outlet openings, and means pro 

seals for said discharge pas 
Sa . . . . . , , ; , . 

spension from a rapid - A - 1 e ly moving: current of gaseous fluid comp sing: a conduit, in 
theirth of spoil having a plurality of con 
Ygligns, the onvolutions of said coil being divided into three sets, each of the convolt 
tions of the first two sets being provided in its 5ute periphéral wall with a plurality of 

to the direction of flow of said current, a 
girumaffehtially spaced pockets, opening . 
intiidcotiyolution in a direction opposed 
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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 
convolutions having an outlet openinglo 
cated at its lowest point, means providing discharge passages for each of said pockets 
in the first and secondsets 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 
l s from a rapidly moving cur rent of gaseous 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 outer peripheral wall with a plurality of circumferentially 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 circumferentiall 
spaced points in the outer peripheral wa 
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 
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 a conduit 
in the form of a coil of metalFE E. of convolutions, said convolutions eing divided into three sets, the first set of said convolutions being provided with a fire 
R. lining, and each convolution of the irst two sets being provided with a plurality 
of circumferentially spaced E. in its 
puter 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 o 
water into the convolutions of said second 
set at points circumferentially spaced in the 
outer peripheral wall of said convolutions, 
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 
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outlet openings in the third set of said con 
volutions and means normally closing the 
outlet ends of said discharge passages, 

12, An apparatus for separating matter 
in g 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 
Ef lining and E. convolution of the 
rst two sets being provided with a plu rality of circumferentially spaced pockets in 

its outer peripheral wall, said pockets open 
ing into said convolutions in a direction op 
posed to the direction of flew 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 thereof, said nozzles being 
.g. to direct a jet of wateracross and in a direction opposed to the direction of 

said flow of current, a plurality of annularly 
arranged, plates located in the convolutions 
of said third set near the outer peripheral 
walls thereof, means Eg 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 fluid, comprising a conduit 
in the form of a helical coil, having a hori 
zontal axis and provided with a plurality of 
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 E. set being provided with 
discharge opening at its lowest point, means 
for injecting water into the convolutions of 
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 
seal therein and prevent the back flow of gas therethrough 
In testimony, that I, claim the foregoing 

as my invention I affix my signature in the 
RE. of two witnesses, this 10th day of April A. D., 1911. 

LAWRENCE ANDERSON. Witnesses: 
CLARENOE. E. MEHLHOPE, 
GEORGE. R. WilkINs. 

to averts any addressing the "Commissioner of Patents, 
Washington, D.C." 
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