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from by centrifug
The objects of the invention are to pro-
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fo eli w?wm ot My CONCern:
Be 1t known that T, Wivris . Carrier,
a citizen of the United States,. residing at

Baflalo, in the county of Erie and State of

New' Yerk ‘have invented a new and useful
Impr ovément in Gas- Washing Machines, of
which the following is a ::peelﬁ(,atlon

This invention relates to machines for
washing or cleaning producer, blast furnace
and other manufactured gases to remove the
tar, dust and other impurities therefrom,
dnd more particularly to gas washing ma-

..(hme of that sort comprising a ef.&honan
casing. and fans-or impellers w which are rap-

1dly rotated therein to cause the rotation of
the gas and. separate the impurities theve-
@l action. |

duce a combined centrifugal gas washer or

purifier and blower which will. thoroughly -

cleanse the gas of all tar and other impuri-

ties -and it the same time create a suflicient

difference of pressure between the gas enter-
mg- and leaving the machine to overcome
the vesistance of the piping of the producer

system as well -as the back pressure in the
“gas holder or delivery piping to the engines

or other consumers; also to construct the
machine so that the tar and other impuri-

ties will be extracted from the gas through
the combined and successive action of im-
. pact of the gas against wetted surfaces and |
‘In the construction shown, the first and see-

eentrlfnt‘rll aetmn thmueh the rotation- of

o ‘th{x gag 11{‘.}0 t]]ﬂ 1)1 {}1151011 Of nmeeails fO]‘ l)l e-

-39

-the machine:

40

Cmatic; means for maintaining

the v 11‘1atmns N pressure

55

tar

venting the' leakage and discharge of 1m-
pure or partially eleansed gas without neces-
sitating closely fitted and. machined joints |

l}etween the ‘votary and stationary parts. of
also to.construct the machine
so-that it will be self- cleansing -and will not
become clogged or fouled by. the condensed
and ‘other impurities extracted from the
gus; also to provide the machine with auto-

pressure in the delivery mams regar dless of
in the producer
system. and in the amount of gas consumed;
and :to- provlde means for preventing the
condensation of ‘the tar vapor in. the gas
after leaving the: PllI‘lﬁE]" S |
I theaccompanying drawings, eoneletmg

ofthree sheets: Figure lisa lenmtudmal seC -
tional. elevation of-a Zas waehmcr and purify--] gas passages througb sald .impellers: from

ing machine .erabodying the 111x*ent10n. Hig.
218 a ’rmnsver 56 aectmml elevation theleef

' in hne 29, F1 g

Itwe impeller chambers, and laterally-extend-

a.constant oas

‘tively intake and discharge o
first and.second impellers B

. Fig 8 is & fra

tary eeetmnal pldll there{;% in line 3—3; Flg
2. TFig. 4 18 a’ transverse seetmnal elevatmn
thereof, in line 4—4, Fig. 1, but- showing =~
the machine provlded with ‘means: for. Tegd-:60 .
lating the discharge pressure. - Fig, 5 8 = -
a fragmentary section showing a- modlﬂeﬂ
construction of the baffle plates. - L

Like letters of reference refer to 1ike ; :, -
in the several figures. =~

A represents a shell or easmg pmnded at.
one end with a central gas intake conneéc-
tion a which is coupled to. a suppl}' pipe
from the gas producer or-other source .of

65

supply, and at the. opposite. end. ‘W]th a tan- 7@.- o

gential - discharge connection a’ which-. is

'eeupled to a_delivery main, " ‘The shell bas

transverse partition a®. leldmg 1t mto

artition and:
orm . amm]ar

ing circular flanges ¢® on said
on -one end- W‘IH of the shell

chambers at. the periphery of: the casing, one

of which is divided by the - im llers, as
hereinafter explained, t ]};us providing’ threeé
annular chambers A’ A2 A3 in the penph-~ §°
eral portion .of the shell. -
B’ B? B® represent three circular. lmpel

lers.or fans which are- secured on, a central
drive shaft C journaled in suitable bu npgs
¢.on the end. of the shell, or the impeHers:
can be mounted 1n:any- ether sultable waj'

AL

to rotate together in ‘the shell or-

ond. impellers B’ 'B? are composed of a.cen-
tral circular disk & having a hub’ secured®

.on the drive shaft, annular side : disks &’ at

opposite sides thereof and numerous radial
blades 5? (see Fig. 2) arranged between and =
connecting the. central and suie disks. “The
central holes in the side disks- form k4
Penmgs for the.
and B*. ‘The
third impeller :B?, shown .consists’ of ‘two
annular side dlsks b and radial” blades :5* -

- (sée Fig. 4) which connect said side disks: 100
anda. pertmn of which are connected by
| spokes to a hub 7% secured. on the- d:we

shaft C.
-second and third: 1mpellers B* B3 ATe Cuns

The adjacent. side disks of the: - ::
nected ‘around their -central opebings  §0° ms;"-

that the spaces. between the blades of these
1mpellers form_ continuous or nnmtermpﬁed

the perlphery of one to the periphery.of the.

ether The three impellers.;. are. thue P L ..11_3 o

7s




F
-

B

10

into the:two annular cha

15

20

25

80

. chamber A?.

éntering the machine.

‘the .first annular chamber A,

“and extend

e ;- . " r oo | i : .
ALY L) ;

nected and turn together as a unit and they |

k|

can be properly considered as parts or sec-
tions of a sirigle compound impeller, but
for the sake of clearness they
inafter referred to as though they were
separate or distinct parts. The impellers
could be constructed in any other sultable
way. The disk & separating the first and
second impellers B’ B* extends beyond the
outer ends of their blades and side disks to
divide. the: surrounding space in the shell
a1 nbers A’ A? before
mentioned. *. The first, and third impelfers
are. 6f somewhat larger diameter than the
middle: one, to produce the proper move-
nent ‘of the ‘gas through the machine and
create-a pressure-in the last annular cham-
ber A® which shall be equal to or slightly
greater than the pressure in the second

D represents a circular spray head which
is locited in the intake connection a of the
sheH and which may be of any suitable con-
struction adapted to thoroughly wet the gas

"E represents baffle plates in and Crossing
] “or 1mpact
chamber, 'of the shell around the first 1m-
peller B”.

cured to the adjacent end wall of the shell

-
o -
- 4.

" riphery of the first impeller B’, and have

35

40

48

50

.water

Bo
~ sage f in the end wall of the shell, as shown,

" lows: The . impellers -being

65

. ‘nozzles are preferably
- produce

-+ and ¢ represent

Jateral extensions projecting between the

outer edge of the central disk & of the first
and second impellers and the circular wall
of the shell, but they do not join the cirei-

lar wall of the shell, so that spaces are left |

between their outer edges and said circular
wall ‘of the shell through
eirculate in the impact chamber. "These baflle
plates can be arranged radially, as shown
in Fig. 2, or curved, as shown at B’ in’ Fig.
6, to provide concaved faces for the gas to
impinge against. . |
. F represents spray or atomizer nozzles ar-
ranged in the second annular chamber, or
spray chamber A?, of the shell around the
periphery of the second impeller B3 These
yzzles ar of that sort which
a hollow cone-like _
are arranged ; (see Fig. 2) to discharge the
in a direction opposite to the direction
of rotation of the gas in the
produced by the impellers. The spray noz-
zles can connect with an annular water pas-

or they can be supplied with water by any
other suitable means. - | -
espectively water dis-
charge or drain pipes for the. shell arranged
at opposite sides of the partition at, .
- -Ee .operation of the machine 1s as I

‘rapidly rotated
the intake a,

draw the impure

%Tas through
where it 1s thorou

will be here- |

‘ particles

" These baffles are preferably se-

comparatively close to the pe-

which water can |

| inwardly through the second

film of water and |

spray chamber |

as fol-

ly.and uniformly wetted *

9'73.626

by the water from the spray head D, into
This first impeller sets the wet gas in rapid
rotation, and the heavier particles of tar
and other impurities and moisture which
ave thrown out into the mmpact chamber A’
by centrifugal force violently implnge
against the baflle plates I& n said chamber.
The effect of this action is twofold. Hirst,
| the plates are thoroughly wetted and the 1m-
pact-of the water against the plates at such

- high velocity fills the chamber completely

| wath an exceedingly fine mist, thereby bring-

ing the gas and water 1nto most intimate
| contact and thus effecting the condensation

of the tar vapors. Second, the tar and other
impurities striking against the wetted sur-
| faces ave entrained with the water and sepa-
rated from the gas. From the impact cham-
ber A’ the gas passes into the spray chamber
A2, where 1t is again set in rotation through
the action of the second rotating impeller
B2, The gas in rotating in this chamber and
the impact chamber A’ throws outward all
of water. condensed tar and im-
purities. The cone-shaped films- of spray
produced by the nogzles I In this chamber
turther increase the separation. As the gas

#

charge of the sprays, it tends to «pread or
flattenn out the conical water films so that
they fill the entire cross sectlon of the cham-
ber. and all portions of the gas must 11 -
pinge upon the<e water films, which results
im a verv thorough cleansing action. The
water separated from the gas m the 1mpact
chamber and that from the spray in the

spray chamber alzo serves to flush- out these
' chambers. and as the water can circulate

through the spaces between the outer edges

impact chamber both chambers are kept free
from tar deposits. The water with the en-

| trained tar and dirt 1s drained from these

| chambers through the pipe G. From the
spray chamber A* the gas 1s forced to pass
) impeller bB*
which further separates the gas from the
heavier particles of water and Impurities,
by centrifugal action and®dries the gas.. As
before stated, the connected hollow impellers
B2z B* form continuous or uninterrupted
passages for,the gas which are closed except
at the peripheries of the impellers, and the
lk diaineter of
| what greater than that of the second. Im-
‘peller B2 insures a pressure in the sur-
‘rounding chamber A? which shall be as
great or slightly
In the spray chamber A’
construction is such as to prevent any

the central intake of the first impeller B’

moves in a direction opposite to" the dis-.
95

of the bafiles 15 and the circular wall of the

the last impeller B2 being some-.

reater than the pressure
The effect of this
. v
| the imperfectly cleaned and dried gas from

70
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jeaking or escaping from the spray chamber .

outside of the impellers
chamber A®. - Owing to the slight difference

imto the pressure :
130
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in presshre between these chambers, there
will be. a slight leakage of the purified eas

o« from: the chamber A® into the chamber _A-*
around- the outside walls of.“the im pellers
5 B* B2 but thig leakage: will . be 11etr110'1blv |
. small,: oW ing to the slight dlfference-a i the-

pregsures, and any lealkage in the opposite-

____'dlrectmn will ‘he prevented. 1t 1s not neces-

- sary: therefore to have machined surfaces to

10 produce the small clearances between the im-

pellers. and shell required in machines using

open; fansor: 1mpellev= and this results n 4
- _'.__af; saving: of power. The fact that the
.+ > hrst impeller B 15 of lar ger dlameter than
-_ 5 the second-one also af-,sn:t% in the production
-~ of pressure; and the combined etJT

‘described construction is such as to give the

necessary - difference-in pressure between the

. gas enter,lng and leaving the machine to
20 positively move the gas. t(} the gas holder or
- CONSWNErs:. - -
- In Fig. 4, the machimne 1s shown pmvlded
,W1th means f@r maintaining a substantially
- constang gas pressure at the discharge end
of the machine.  These means comprise a
‘pivotéd damper H controlling
“connection;a” and connected, for instance, bv
~ an.arm. A secured to its shaft, and a link 2’.
- tor the- movable bell of a gasometer 1. . A
30‘.',-".‘"

25

nectiona’ nnd at ‘the -other-end enters the
gasometer so that the pressure in the latter
~will- fluctnate with' that in the discharge
- conpection. When the discharge pressure
35 exceeds the: desired maximum the gasometer
 bell will rise and-close the- damper H more
~pr less, thereby decreasing. the pressure pro-
duced: by the machme.. and. the decreasing
- pressure . will allow the gasometer bell 10
40 again descend and open “the damper. A
.. damper actuated by other suitable pressure-
operated Jyrrechanism. could be employved.
A machme constructed as described will
remove “all. .condensed tar w ith the other
45 solid ‘impurities from the gas, but will not
. -eliminate the tar which is in ’[}hn form of a

perfect: vipor or gas, and it is found that.

such: tar vapor will condencse after leaving

the purifier and:canse. trouble in eases wherg

. 50-the gas. is:uséd ‘directly in the gas engine.
"~ Such condensation with the conqeque‘ﬂt dep-
osition:: of the  tar in the engine can be
. ,Jrevented by superheating the gas on-leav-

~ ing: the purifier sufficiently to raise the tem-

95 perature of  the tar . vapor. above its dew
. point? . To. accomplish -this in the machine

I'J.‘shnwn the end. wall-at. the discharge end of

the machine.and. the dlscharge spout or con-
7 nection: are-made: hollow-or jacketed, as"in-
60 -dicated ‘at L 7 resPectwely and- rowded
U withs inlet: and.-outlet ;pipes for clrcuhtmo'
iﬂlﬂ enginé: exhaust o1 other suitable. heat-
ing ‘medium. -through - these “jackets,
temp

65 15 th

ect of the

the discharge
fOl‘ﬂl

pipe -A-at one’ ‘end ‘enters the discharege con-

of water around said 1mpeller in a. direction:
opposite to the direction of- rotation of the
“gas, substantially as set forth ‘
The |
erature.of the gas leaving the machine central intake opening at one: end and a

ns. raised: ellﬁcmntlv tﬁr cmperheat the 1

tar vapor and prevent the. conclensption
thereof. bt the heat s localized at the dis-
chuige end of: the ‘machine wnd does not
prev ont the condensation and sepamtmn of
the  tar from the gas in the mpact and 7o
sprav. cliwmbers A and A% Theé gas could
be thus superheated, as it leaves the purifier
or Defore it .can be chilled sufficiently to
condense the tar vapor. by any othm suit-

able means. _ 78

I claim as my invention:

The (:uml}matmn of a shell having a
cenfrdl intake opening at one end and a dis-
charge opening at the opposite end, a rotary
11111:}:@11@1 in sa1d shell adjacent to said in- 80
take openimg: and having a central intake
and a peripheral disc ]mrne for the gas, a
second rotarv impeller havine a nunpht’-!‘al
intake and a central discharge for the gas,

bafHes arranged 1n mud chell around said 85
'hr%‘r

imipeller against which the gas im-
pinges. the annular space n said  shell

around . said second 1mpeller being 1nob-
structed, and means for dischar omg water
into the annular space in said she Il around 90
sa1d  second 1mpeller. substantially as

wot

The combination of a *-hell having a

: (*entml intake opening at one ewd and «a Jdis-

charge opening: a rotary impeller in. said 95
shell” adjacent to said intake opening and -
having a central intake and a per ipheral
dischar ge for the gas. a second rotary ini-
peller 11&1*1110* a per 11)1191‘&1 intalke and a ¢on-

tral dlse"mrcre for the gas. baffles arranged 100

in said shell around ﬂ:fud firzt 1111pelle1

against which the gas 1mpmoes the annular
spacc in said shell around said second in-
peller being unobstructed, means for dis-
charging w -ater into the annular space 11
said shell around said second impeller, and
a third rotary impeller having a central
intake connecting with the dndmrwe of said
second 1mpeller and a peripheral dl‘a(,h‘ll ge,
substantially as set forth.

3. The combination in a. gas washing ma-
chme of a circular shell, a rotary impeller

105

’ 110 .

in said shell for causing the oas to-rotate 1 -

the shell, and spray nozzles “which. are ar-

ranged to discharge the water into said shell 115

around said impeller in a direction 0pp081te

to the direction of rotation of the gas, sub-
stantially as set forth. .

4. The combination in a gas washing ma-
chine, of a circular shell, a rotary impeller.
in said shell for causing the gas to rotate in
the shell, and spray nozzles -in. said- shell-
around said 11npeller and . constructed. and

arranged to discharge hollow comical films. 125

120:

5. The combmatmn of ‘g shell havm§
1S-

charge openmg at the oppcsxte end, a mtary’_-; 130




c:

impeller in said shell adjacent to said inlet |

opening and having a central intake and a

peripheral discharge for the gas, a sécond
rotary mmpeller having & peripheral intale
and a central discharge, a plate projecting
outwardly from the peripheries of said im-
pellers and dividing the surrounding an-

" nular space in the shell into two chambers

10

15

20

29

which communicate over the edge of said
projecting plate, baffles in one of said cham-

bers, means for spraying water into the
other of sald chambers, and a third impeller

which receives the gas centrally from said

second 1mpeller and dischar ges 1t periph-:
erally, substantially as set forth.

6. The combination in a gas washing ma-
chine, of a shell having twc “annular periph-
eral chambers therein, two. hollow rotary
impellers 1in said shell communicating at
their peripheries with said annular cham-—

bers and connecting centrally to form unin-

terrupted gas passages through said im-

pellers from one chamber to the other, one’

of said impellers being of larger diameter
thax the other, whereby the gas enters at the

~ periphery of ‘the sma,ller 1mpeller and 1s

30

39

discharged at the periphery of the larger
nmpeller and a greater pressure 1s pr oduced in
the aunular chamber surrounding said larger
impeller, substantially as set forth. |

7. The combination in a gas washing ma-

chine, of a rotary umpeller having a central

intake and a peripheral discharge for the
oas, a .second rotary impeller having a pe-
rlpheral intake and a central discharge for
the gas, and a third rotary impeller hfwmfr

-8

densation

73,626

a central intake connecting w:lth the dlS-_ |

charge of said second impeller and a pe-
rlpheral discharge, said first and third im-
pellers being of larger diameéter than said

second impeller, and a shell surrounding

10

said impellers and having an intake open-

ing adjacent to the intake of said first im-
-peller and a discharge opening adjacent to
45

the discharge of said third impeller, sub-
stantially as set forth.

8. The combination in a gas washing ma-

chine, of a shell having gas intake and dis-

charge openings, lt}t‘LrY impellers in said
she]l a damper controlling said discharge
opening, means operated by the pressure of

‘the discharging gas, and connections between

said means and said damper for -controlling
the position thereof in accordance with the
oas pressure, substantially as set forth.

~ 9. In a gas purifying machine, the com-
bination of a casing, and means located in

said casing for purifying the gas, means for

keeping the gas cool while being purified, a
part of said casing through which the gas
discharges after being purified having a

‘]aeketed wall for a heating medium whereby

the discharging gas is heated to prévent con-
of - the tar vapor, the heating
medium being confined to the vicinity of the

‘discharge opening, substantially as set forth.

50

%3

G0

65

Witness my lmnd thls 4th (]:1} of Decem—

ber 1907.
WILLIS H.* CARRIER.
Wltnesses: | - | |
Wa. L. Fox,

Krvans K. Newrox.
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