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~ UNITED STATES PATENT OFFICE.

- SAMUEL BENSON. OF CHIGAGO, ILLINOIS, .

y - MEANS FOR SEPARATING AND ELIMINATING SHOKE.SUSPENDED MATTER
- No.B47886.  specification of Letters Patent. Patented Maron 10, 1007,

: AD‘Dlic&tiqn filed -Pta_'h';'-u'ary 23, 1906, - Eerial No. 302,616, o

To all whony it - may concern: S tical ttdnsverse section of an apparatus con-,
- Be it known that I, Sayver Brxsox, a ! strueted 1 accordance with my nvention,
citizen of the United States, residing at Chi- sald section being taken at a substantial
“cago, in‘the county of Cook and State of Tlii- right angle to Fig. 1. ‘Flg. 4 is a horizontal
'NoIs, bave invented certain new and useful | section on the line 4 4 of Fig. 3, and Kie. 51s 60
Improvements in Means for Separating and - a detailed. erspective view of one of the ele-
Eliminating ‘Smoke -Suspended” Matter, “of | ments of the means emploved for directing
‘which the following is a specification.” - | the pases of combustion in an axiallv-whirl-
This invention relates to new and useful | ing line of travel. S
fo maprovements .in-means for separating and |~ “The invention is particularly designed. for 65
ehminating smoke -suspended matter from | use in connection with locomotive-and other -~
-gases of combiustion and applies generally to | portable boilers, and this adaptation thercof is
locomotives and other furnaces. .~ . a.d-va-htag_eou_sly'illu’s_t-rated 1n Fig. 1, in'which

- Theinvention is animprovement upon the | the letter A designates a boiler which ispro-

15 construction shown and described In my co- ; vided with a furnace B, (see Fig. 2,) a front 70
peading application for Letters Patent, filed ‘portion @, a water-section b, cand. tubular
August 17,1904, Serial No. 221 149, andis for | flues ¢, leading therethrough from the fur-- _
‘the most part based upon the same. broad | nace. Disposed within the front portion a

- prineiples of construction and operation. | of the boiler A are the usual petticoat-pipes -

20 The primary object of the present inven- | 12, and 3, with which the exhaust or blast 75

- tien 1s to provide a construetion in" which | pipe 4 from the furnace is designed to‘regils- '
centrifugal force is utilized to separate un- | ter and “communicate. Surrounding  the

- consuned carbon partieles from the gases of | pipe 1 is a saddle 5, which carries an-annular
.combustion and in connection with which a base-plate 6, upon which the elements con-
25 condensing agent for the carbon particles is | stituting my. 1nvention are mounted. The 8o

- emploved. O ... |invention speciiically comprises a cvlinder 7,

N 1{) further object of the invention is to pro- | which forms-a hood for the component parts
- vide means for thoroughly agitating the prod- | of the apparatus and which in practical use
~“uets of combustion in order that the carbon | coacts with said parts. The cylinder .7 has |

- 30 particles may thorcughly comingle ‘and in- its eénds  overlying  one anothicr m spaced 83

~ terblend with the condensing agent and may relation, whereby an eduction-passage 8is af-
~ be educed from the apparatus by suitable | forded, which communicates with an auxil-
- means provided therefor. . . ilary separating-cylinder 9 of volute CTOSS-

- Means are further provided for separating | sectional shape, which is secured to cviinder7
35 the condensing agent from tihesalicr carbon | by clips 10 or otherwise. Adjacent the pas- go
~ particles and for reintroducing the latter sage 8 the cvlinder 715 provided with a nar-

- -through a suitable draft-conduit to the fur- row detachable blade 11, of hard metal, hav-
-nace, . | ' . {1ng a sharp edge at the hp of the passage &
- The detailed counstruction will appear i | and which serves as a-means for deflecting:

40 the course of the following description, in |.the solid earbon particles from the eylinder 7 g5

~ which reference is had to the accompanying | into the cylinder 9. The blade 11 may be in
drawings, forming a part of this specifica- | single form or of V shape to fit over the end

- tiom, - ike numerals esignating like parts | of the casing and to be secured thereto. A

throughout the several views, wherein— = cap-plate 12 constitutes a closure for the cyl-
45 - Figure 1 is a side elevation of an apparatus | inders 7 and 9 and to this end.is conformable oo
~ construeted in ‘aceordance with. my inven- | to their combined eross-sectionasl shape. In- '
tion and showing its application to a boiler | dependent plates may be emploved as clo--
and furnece of approved form, the boiler be- | sures for said cylinders, ifso desired, but this -
~ Ing 1illustrated in fragmentary longitudinal | is but an arbitrary departure. In like man-

50 section. .Fig. 2is'a side elevation somewhat | ner the annulus ¢ serves as a closure for the 1os
similar to Fig. 1, but.on a reduced scale, and | lower ends of the cylinders 7 and 9. The cap-
lustrating the employment in conjunction. plate 12 is formed axially of the cylinder 7

~with the apparatus of the present invention | with a tubular discharge extension 13 of ap-
of an enlarged chimney and chimney con- | proved form. = - L
55 nection of approved: form. Fig. 3 is'a ver-| . The above description velstes to the ele- 110
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the operating devices, and the connections of
sald elements are clearly illustrated in Figs. 1
and-2,
the cylinder 7, as above set forth. 1In the
cylinder 7 the solid particles are separated

through the extension 13. The former are
educed from the cylinder 9 through a branch
pipe 14, communicating therewith and axi-
ally thereof and having connection by a union
15 with a?draft return-conduit 16, which
leads to the furnace. A drainage-pipe:17,
through which the condensing agent 1s dis-
charged upon the completion of its work, de-

pends from the union 13 and is provided
with a gravity flap-valve 18, operating in the |

well-known manner. The union 151sformed
with a free end 19, which communicates axi-
ally with the pipe 16, the end 19 being pro-
vided with a gate 20, of conventional form, by
which aceess may be had to the pipe 16 for
cleansing purposes. A strainer 21 for sepa-

rating the solid carbon particles from the

condensing agent is interposed at the junc-
tion,of the pipes 16 and 17. .
Mounted with the cylinder 7 are a plurality

of elements for thoroughly comingling the

carbon particles with -the condensing agent
and for directing the gases of combustion in

an axially-whirling line of travel, whereby the

solid carbon particles may be thrown toward
the annular wall of the eylinder 7 and may be
deflected by the blade 11 into the cylinder 9.
To this end a-conical receiving-hood 22 is
employed, which communicates at its en-
larged lower end with the pipe 1. - The hood

22 1s composed of a plurality of elements, a
preferred embodiment of which is shown in

detail in Fig. 5,four of such elements being
employed 1n the construction shown. This
numerical disclosure is purely arbitrary, as
any preferred number of sections may be
used. The hood 22 comprises a plurality of
substantially S-shaped plates 23, which may
be secured at their lower ends by clips 24 to

the ring 6 and which converge toward their

upper ends and are closed by a deflecting-cap
25 of inverted-cone shape.. The plates 23 are
comformahle with one another and to this
end severally compfise a body portion 26, an
abruptly-curved end 27, and an elongated

offset end 28, curved in an-opposite direction

totheend 27. In theassemblage of the plates
23 the hood 22 possesses the cross-sectional

shape of a swastika cross; the ends 27 of the

 plates 23 coacting with the ends 28 of the ad-

jacent plates toform tangentially-curved lon-

gitudinal discharge-passages 29, which afford
communication between the hood 22 and the
interior of the cylinder 7. The passages 29

‘serve to initially direct the gases of combus- ;
‘tion in a tangential spiral line of travel, and
this action is'facilitated by the provision of

The pipe 4 leads from the furnace to.

847,886

ranged at suittable intervals in the concentric
space between the hood 22 and the cylinder 7
and ‘precerably adjacent the mouth of the
passages 29. For the purpose of creating

wted | unxiliary eddies and currents a plurality of
from the gases, which latter are discharged”

vertically-arranged posts 31 and horizontally-
projecting studs 32 are provided. The sec-
ondary currents thus created materially aid
in effecting a thorough conutigling of the un-
consumed particles with the condensing
agerit. Disposed adjacent to each of -the
curved ends 27, of the plates 23 are arcuate
screening-plates 33 secured to said arms 27
‘and having their free ends spaced a relatively
short distance from the adjacent ends 28 of
the plates 23. The plates 33 are of sheet
metal or other desirable foraminous material.
The condensing medium employed in the
preferred embodiment of the invention is
water, which may be admitted by a valve-
ontrolled pipe 34 through any suitable con-
ductor, as 35, provided upon the base of the
annulus 6 and in the construction shown as
integral therewith. A plurality of verti-
| cally-disposed tubes 36 are cluosed at their
upper ends and communicate at their lower
ends- with the conduetor 35.
“are disposed between the plates 33 and the
ends 28 of the plates 23 and may be provided
+ with a plurality of closely-associated aper-
tures 37, arranged 1n any suitable manner
-and adapted to discharge the condensing
agent 1n fine sprays within the eylinder 7.
- In practical use the draft which is es-
tablished between the furnace and the dis-
charge-extension 13 will educe crude smolke
from the furnace into the hood 22. The
smoke thus induced into said hood egresses
tnerefrom through theé tangential pussages
29, and the conformation of said passages
imparts movement to the gases 6f combus-
tion passing therethrough in a tangential
spiral line of travel. A rapid whirling move-
ment of the gases of combustion 1s thuseffect-
ed, whereby the solid particles will be thrown
outwardly by centrifugal force in a compara-

o

rtively dense layer or sheet toward the 1mnner

periphery of the ¢ylinder 7. When the solid
. particles reach the it of their outermost
rotation, they will be deflected or switched
oftf by the blade 11 in a dense sheet tangen-
tially 1nto the cylinder 9 and their whirling
movement will be continued in said eyhin-
der 9, but in a direction opposite to the direc-
tionof their rotation inthe cylinder 7.
the cylinder 9 -the solid particles will be
educed . a whirling jet and will be separated
from the condensing agent and conducted
through the pipe 16, aided by the suction of
the draft, to the furnace B.

It 1s to be borse in mind that the solid car-
bon particles will possess an aflinity for the
particles of the condensing agent sprayed

The tubes 36

wents which form a housing, as it were, for | vertically-disposed deflecting-plates 30, ar~ 65
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into the cylinder 7, and in view of this fact it
- will be readily understood that the weight of
~sa1d solid particles is increased, so that they

o

will“be the mcre effectually thrown oui-

wardly by centrifugal force exerted in the di-.

rection of the tangential impulses imparted

‘to said particles as they are discharged from
the hood 22.  The centrifugally-filtered gases

~of combustion will yield to the free draft and

I

will be drawn through the screening-plates

33 m an axial whirl to their discharge by

way of the chimney 13. This action will be

facilitated also by the continuous inrush of

T 5

20

_?5.

crudé smoke into the cylinder 7, which exerts
a contributory effect 1n the discharge of the

‘gases of combustion by crowding the filtered
smoke through the screens 33 (when employ-
ed) and into the space between said screens

and the plates 23.

‘The carbon particles which are returned
to_the furnace through the pipe 16 for the |
utilization cf their fuel energy are separated
from the excess of the condensing agent by
‘the screen 21 and pipe 17, through which

sail condensing agent gravitates until the

weigit thereof is suflicient to raise the flap-.

valve 18. - -
In view of the many differin

used, and other local factors influencing

operative results in the vairied forms of fuel-

consumirg apparatus to which my device ap-

. plies 1t will be understood that correspond-

g degrees of modification will be necessarye.

For instance, in most cases no special device

for the elimination cf the water of condensed

~steam cr the condensation and filtration of

40

dense smoke will be required where such wa-
ter 1s enminated before reaching the -exhaust
or blast pipe and where bituminous fuel is

ot used. Where any scft light fuel is used—

such as wood, sawdust, shavings/ straw, or

the like—where sparks do not readily re-
spond to the centrifugal impulse, screens may

be required to prevent ‘‘throwing fire.”
Where fuel is dense and gritty and sensitive

“to centrifugal action, screens may be omit-

ted, and a’ protective lining 40, as shown in

50
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6(_).

Figs, 1 and 4, may be applied within the

*

cylinder 7 or when desired to the cylinder 9

or all expcsed surfaces.  In the event of

using ccke or anthracite ccal as fuel water-

With reference to Fig. 2

sald extension and the evlinder 7 communi-

~cating therewith and the smoke-stack 42

While the elements herein shown and de-

seribed are well adapted to serve the func-

“ .

| L | g conditions-
of service and structure, the kind of fuel-

Spraying, smoke-eddying, or special deflect- |
11g means may be omitted from the cylinder
7 as required. " S
an adaptation of |
invention to a stationary enlarged. |
“smoke-stack is illustrated; and, as shown, an |
elbow 41 has connection at one end with tire

A .

extension 13 and forms a conductor between |

chamber. .~ | |
. 3. A device of the type set forth compris-.
ing the combination with a“furnace, of a
smoke-separating eylinder in communication
-therewith, meens for imparting spiral rota-
tion to the gases of combustion from said fur-

| tions set forth, it is obvious that various

minor changes may be made in the propor-

paris without departing from the spirit and

scope of the invention as defined in the ap-

pended claims. . .,

. While in the preferred embodiment of my = -

‘1 tioms, shape, and arrangement.of the several

nvention I arrange my improved separating

means 1 and above the smoke-box of the.
furnace, it is to be understood that said sepa-

rating means comprising the casing, hood 22,
separating-chamber, and associated . parts
may be provided with suitable end connec-

and secured 1n any suitable position along
the draft-conduit between .the combustion-

75

tions at the top. and bottom and arranged

8o

chamber and the terminal_” outlet of the

chimney. -

Having fully described my invention, I

claim—

1. A device of the typé set forth compris-
ing the combination with a furnace, of a
smoke-separating cylinder in communication
‘therewith, means for imparting spiral rota--
tion to the gases of combustion from said |

furnace, means for separating the solid car- go

bon particles from the gases of combustion

and for discharging said particles and said” 1

gases severally through independent outlets
and means for introducing
agent nto said separating-chamber.
. 2. A device of the type set forth compris-

Ing the combination with a furnace, of a
smoke-separating cylinder in communication -
therewith, means for imparting spiral rota-
tion to the gases of combustion from said fur-
nace, means for separating the solid particles
‘from the gases of combustion and for dis-
charging said particles and said gases sev-

a -condensing
%

100

erally through independent outlets and

means for introducing a liquid-condensing

(O}

agent in a fine spray into said separating-

nace, a plurality of foraminous sheets dis-
posed within said chamber, means for sepa-
rating the solid carbon particles from the

gases of combustion and for discharging said
particles and. said gases severally through in-

dependent outlets, said sheets forming parti-
tlons between said outlets and serving as a

filtering agent for the crude smoke. -
4. A device of the type set forth compris-
ing the combination with a furnace, -of a

smoke-separating cylinder communicating
therewith, a free draft-discharge conductor
leading from said cylinder, an auxiliary cyl-
inder parallel to said first-named cylinder
and communicating therewith by a longitu-
dinal tangential passage and a longitudinal

110
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deflecting-blade in said first-named eylinder
adjacent to said passage and overlapping the
adjacent edge portion of said first-named
~cylinder. | - '

5. A device of the type set forth, compris-
ing the combination with a main sepatrating-

chamber, means in said chamber for separat- |

ing the gases of combustion from the solid

particles, a return draft-conduit leading to |
1o the furnace and serving as a passage for the

|

847,886

return of said solid particles thereto, a valve-

controlled branch pipe depending from said

conduit, and a strainer interposed between

sald branch pipe and said conduit.
Februarv 19, 1906.

SAMUEL BENSON.

Witnesses: |
ROBERT GREELY DEVINE,
GEORGE ORLANDO MARTIN.
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