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To ali whom i may concern:
. Be it known that I, Joux

[~ ]

UNITED STATES PATENT OFFICE.

JOEN S. GREEW, OF PHILADELPHIA, PENNSYLVANIA.
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eitizen of the United States. and s resident
of Philadelphia, in the county of Philadel-
phia and State of Pennsvlvania, have in-

vented certain new and useful Improve-

ments in Smoke-Consumers, which -

 SMOKE-CONSUMER.

{IREEN. & |

|

*

' ing removed, and scale enlarged. Fig.

| L '-'Speciﬁﬁatian of Letfers Eate_nt._._._. Patented Noy., 15, 19190,
Application filed Movember 26, 1905. Serial No. 520,908. _ .
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5 15 bt
an cunlarged, detaill seetional view, showing
more clearly the relative disposition of the
mtake conduit and the superheating dis-

 tributer which T make use of. Fig. 6 is an
enfarged, detail sectional view, showing more

60

~elearly the manner in which my improved

provements are fully set forth in the follow-

mg spectfication. .
Tlas mvention relates to improvements in

' ‘[1"
. 1 »

devices of that class conmonly known as
Ctrinuter, and in osectton the parts support-
g the same.  Frg. 8 is a view showing in

smoke consumers, the function thereof be-

g the practical consumption of products
of combustion, particularly in the form of
smoke, and ax produced in the fire-box of a
steam or heat generaior. S
- The objeet of this invention 1s to provide
a smoke consumer which shall be simple and
conrparatively inexpensive as regards con-
struction; duranle, reliable, and of muarked
efficiency in practigal service:
embody means whereby may be conveniently
effected the mtroduction to and into the fire-

box of a steam or heat generator of a stipplv

of a superheated fluid, as air, and under
various degrees of pressure, as the user may
clect: and which shall possess certain well
defined  advantages over prior analogous
constructions. T -

- The mvention consists in the novel cem-
binations, details -and parts whereby, te-
gether with the novel relative arrangement
of serd parts, the attainment of the fore-
going object is rendered practicable, all of
which will be hereinafter more specifically
referred to and set forth in the uppended
claims. | |

The invention is clearly illustrated in the

aecompanying  drawings, wherein  similar
reference - numerals  denote  corvesponding
arts throughout the several views, as to
which: | | |
Figure 1 1s
sumer embodying my

2 plan view of a smoke con-
saild - improvements,

the siue being shown as applied to a steam

generaior ef the locomotive type, and the
roof of the cabin and external easing of the

tatter being removed and partially broken .

away. respectively.  Fig, 235 a rear end ele-
vation of the constraetion shown in Fig. 1.
Fier, 3 1s 2 view of same, puinly in longi-
tudimal section along the line ir—2 of Tie. 2.
Fig. 4 is a transverse section thereof, as

ulong the line y—y.of Fig. 1, the casing be- |

which shall

{
I

“eireulatory baflle-wall is preferably attached

to the opposite side-waulls of the fire-box.

¢ 1s a detail view showing in front ele- =
vatton oy improved  superheating  dis- 65
perspective and detached the superheating
distributer which T make use of, a portion

of the upper section therzof being broken 70

away. - T
- While I have shown my improved smoke
“consumer-as applied to a ‘heat and steam

senerator of the locomotive type, which es-
senthelly coniprises a tire-box and boiler, it 75
will be apparent that the same is applicable
to other forms of heat and steam generators,
atid Hikewise to constructions available for
the generation of heat alone, its prime fune-
tion being that hereinbefore stated. ™ 86
- Hence, 1n a general sense. my present in-
vention comprises a fire- hox: an intake
flund-conduit leading outwardly from the in-
terior of said fire-box and along the external
stirface thereof, within the field of heat radi-
ating therefrom, thus obtaining a measur-

85

abie action of heat on the flutd primarily

moving mwardly by way of satd conduit:
and means for superheating said incoming
fluid 1mmediately prior to its entrance or
(ischarge mto saud fire-box.
It further comprises, in a general sense,
i hre-box and boiler: an intake fluid-con-
chint, “arranged as above stated with refer-
ence tu the fire-box, and preferably extend- 95
ing externally along said boiler, within the
ficld of heat radiating from said fire-box

90

“and boiler: and a subsidiary conduit, lead-

ing from zn appropriate supply of a fluid
under pressure. as said boiler, or a tank or
evimder conlaining air under pressure, and
connunnieating with sard intake fluid-con-
dutt. | - I -

It still further comprises, in a general
sense, 2 fire-box: means for acewmnlating

100

105

| and primarily measurably heating a supply;
of atmeospheric awr for ultimate delivery
tnto simd fire-box: meaus for superheating -




csaid air unmediately prior to its entranee ' sections. formed separately and thereafter

-
LD

or delivery mte said fire-box: and a circu-

latory baflle-wali, the latter arranged within

sald fire-box and serving to divert producis

ef combustion in the direction of said in-

- eoming, superheated air,

- In earryving out my invention. reference

being had {o the accompanving drawings, T |

essentially make use of a fire-box 2. and. n
this Instance, have shown in conjunction

" therewith, a boiler 5.

9%, by way of which fuel is suvplied theveto
and aceess 1s had to the interior thereof for

bod
e

- has a suitable rear wall, opposite side-walls ©
277,277, a front wall 4. and the usual evown-
sheet 4"; and as here shown, it is mainly

‘The fire-box 2 has the nsnal door opening

other well-known purposes.  Said fire-box

 inclosed by a portion of the boiler-shell 4.

suttably remotved therefrom. and forming
at 1ts opposite sides, ends and top a etrcula-

tien space 5, which communicates with the

~interior of the boiler 3, proper, the latter
~being provided with a series of flues 57, as

o

i common practice.. N
6 denotes an intake fluid-conduit, leading

~outwardly from the fire-box 2. throuch the

- rear wall thereof and the contiguous portion i
~of the boiler-shell 4", thence turned up-
- 30

35

40

wardly and extended externally along, and
in close juxtaposition to, the rear portion of

~ said boiler-shell, and thence, in this instance,

turned and accordingly extended; and ter-

~ninated ai a suitable point forwardly, along

the upper surface thereof, thereby forminge

an initial intake portion, said conduit beinws

provided at its free end, by preierence, with
a flared or funnei-shaped mouth-piece, ¢
Jence, the conduit 6 sccupies a position, at

all times, within the field of heat radiatine

~ directly from the boiler aforenamed, and.
~1n this instance, indirectly from the fire-bax

- .5

50

60

65

2. This is important for the reason that the
fluid, as atmospheric air, primarily enter-
g and moving. or flowing inwardly along

said conduit, becomes measurabls heated in

“advance of its reaching the fire-box afore-
named. In this connection. and with a view
“to enhancing the volume of the ncomin

4F
<

flmid which shall be thus subjected to the

-action of the heat radiating from the boiler

and fire-box, as above stated, T purpose giv-

- ng to the intake conduit 6, and particularly

- the initial intake portion thereof which. as
85 here shown, extends aleng the top of the |
~ boiler 3, a sinuous, or other analogous, ap-
propriate form, substantially as indicated in

i1, 1 of the drawings.

It 1s desirable that the incoming, measur-

ably-heated fluid be superheated just prior to

s entrance inte the fire-box, and accord-

ingiy I provide a superheating distributer

{, formec from material, as fire-brick, adapte
ed to withstand a high degree of heat, and
preferably tomprising flattened, box-like

- heat, thereby forining an elongated expan-.

A LI T -

joined together, as under the application of

ston chamber, having an inlet opening 7,
inte which snugly projects and fits the inner
end of the conduit 6, and having at its oppo-

site side a delivery opening 7”/, or pluralitv-
. thereof, all asclearly shown inthe drawin s,

. The area of the cxpansion chamber afore-

cn okl e mp o emmer mwe— b s . sl e s e e

Wk owgl v e ek BRE Ak .
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named exceeds the total area of the delivery
opening or openiags 777, |

The superheating distributer aforenamed
1s seated by its own gravity en a circalatory
support 8, and is horizontally disposed with-
in the fire-box in a plane sdmewhat above

the duor 27, and trunsversely along the inner

' {ace of the rear wall of said fire-box, with

its expansion chamber arranged parallel
with said support. -
The support 8 consizts of tubes having a

|
e

8¢

85

water-fight juncture, each at its respective -

ends, with the opposite side-walls of the fire-
box, being arranged continuously crosswise

within the same, near the rear wall and

abuve the fuel-bed.thereof, and hence, for
the circuiation of water therethirough,.is in

constant communication with the space 5/,
this construction best serving to resist the

action of the intense heat generated within

said. fire-box. | '

The foregoing advantage is materially en-
hanced by providing, as I do, said distribu-
ter with a face, here shown as the rear face

thereof, adapted to abut fairly against the

adjacent wall, here shown as the rear wall,

L of satd fire-box. said distributer face being,

accordingly, adapted to vonform to said

wall, whether the same be arranged verti-

cally, or arranged at an inclination as indi-

cated In the drawings. S

The distributer aforenamed spans and
rests by 1ts own gravity directly on said
support. and 1s formed with a downward
extension 8° fitting between and partially
surrounding the members thereof, this con-
struction 1nsuring the holding of said dis-
trihuter  against  displacement  forwardly
alone th juterior of said fire-box.

Wit the construction thus far described,
1f the fire-box and boiler be moved for-
wardly, as on wheels along track-rails, a pre-
scribed conrse, or otherwise. and at a greater
or less raje of speed. atmespheric air will

' enter the cendnit 6, at its free end. move in-

war:''y th.realong and at the same time re-

i eelve Lowre or less heat from the boiler 5.

then puss into the distributer, where it is

‘superheated, and then, in this superheate:l

condition. enter the fire-box 2, where it
serves to supply oxygen for the practical

produced in the latter; and here it becomes
desirable that means be-provided for divert-
Ing or deflecting more or less of such prod-

90

Jo

10¢
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12

12
consuniption of the products of combustion -

0

o

0

E
Ky

ncts of combustion, particularly such as are 13c




e
S
N produced at the forward portion of saut five- 1 'The conduit 17 may lead from any appro-
Y hox, barkwardly in tha direciion of the - f-_pri_me ~ource of steam under suitable pres-
F -ocommng superbeated air. thns ISHEINE o | surel uz the botler a3 or an additional sub-
35 more thoroagh commiingling of said meow- o sidiary condnit, as 12y Tor this latter pur-
5, £ ang, superheated sir with said products of ¢ pose, may be provided, stean under =ubztan- 79
f . combuztion. In this connection T make ixe  ual pressure, or air under substanial pres-
B - of a eirenlatory baflle-wall o, preferably o wurel either or both, bemg accordingly ren--
1. fae form of a2 rectanculay. hox-iike s ©dered available, at the option of, and when
R ~ turey arranged transverselv within the five- tequzved by, the user. - F
oo AC bhox, neav tha front wall 1 thereof, and - purpose-te make use of a duplicate set of 75
| R o . ciined upwardly and rearwardly therefromn.  the pants hereinbefore deseribed as involved
AU f 0 The wall 9 surronnds at its eopposite ends | more particularly in the delivery of super-
3= . =utiable openings tornied one in sach of the | Leated fluid into the fire-boy 2, and hence
f._,- o walls 277, 2777, s attached o the latter 1 have shown suach chiplicate parts and desigr-
7 i8 -x‘«';_‘-:_l'“m_:if'_lltﬂ Oppasite endx, an any manner ! naied the =ame by hike characters. And 8¢
- - suttable to afford s water-tignt juneture, as | where sitch duplieate parts ave made nse of,
A - by eans of vivets. as in common practice. | T parpose to interconnect the same, as by
1y -=atd haffle-wali being approxnnaicly flaneed L, means of an intermediate conduit 127, Jead-
i at its oppostte ends te permit the use of suel - ing fromy one of the drums 107 to the othey
i 20 vivets, as indicated in the drawimmgs, [lence. { and establishing communication bet wean 85
) i - and for the ciremlation of water there- | them. the valve L1, ander such an arfange.
b throngh, the baffle-wali 8 4< in constant com- | ment of duplicate. parts, being of the fwo-
rmmeation with the space 57 the same as the L way tvpe. T~
. Support 87 and this cireniation teature 1s1m- | In practice, atmospherie air will enter.the -
" =2 portant. in that it enables =aid baffle-wall to | fire-hox © by way of the conduit 6, even 90
by - effectuallyv resist the action of tie heot gener- - when =il fire-box s at rest 1 1t will enter
o oated within the fire-box, and for g mueh i sand-five-box wivh an heronsed veteeity when
- greater periad of Ome tlom 1t would in (he - the szine 15 in motion. ax on wheels, fors
i : . absence of such eivenlation fentnre, = 4 owardly along anv paiicalar course: amd the -
N C<O Inaddition to e funiction, above stated. | velaciiy of suelr reoming air mav be mate- 95
i of diverting or deflecting gases and products | riallv enbanced, under al] conditions of the
Lt ~of combustion, the hafie-wall 0 terds wate- | fire-box, that s, whether in motion, as on
R rially to prevent any uneonsumed products | wheels, or at rest, by properly adjustine the
R -~ of combustion fron intwf&rin‘g with or de- ! valve 1177, so as to vermit fluid undep pres- __
o 38 stroving the draft needed for the fire-hox. i siire, as from the aiv-cvhinder [17 to onter 104
fl ~as by finding their way directly into, and . the dirum 107, S
I © I time more or Jess choking, the flues 577, ay | By the foregoing use of » nid undor
2 ~wili be readily understoad, A snace 877 15 | pressure o suetion 1s ereated within the Free
Lio o left hetweéen the bottom of waid"bafle-wall | end pertion of the conduit 6. thus causing an -
i 40 and the fire-bed and the wall 4, for minor | inrnsh ol atmospheric air which conrmingles 1035
P draft purposes: bat practieally the whole | with the fluid under pressure aforenanied.
ty o of the produe’s of combustion will move up- ! and is thercby condueted with » hiehly en- IR
| wardly from the fuel-bed. rearwardly of the | hanced velocity. to and into the cistribater "
. bafle-wall 2, as mdieated by the arrows in | 7, for superheating, and from thence inteo
; 45 Fig. 3. thus infersecting the course of, and | the fire-box 2,—this operation taking place 110
; cotnmingling with, the meoming fluid. | simultaneously in the piicate sets of pants
- _Yois further desirable that means be pro- | aforenamed, where the samo are used and
S vided for-accelerating the inrush of Huid to | interconnected as tated, and valve 117 is of
- the fire-box 2. by wav of the condit 6, .and | the two-way type and properly adjusted, all
39 particularly when my mproved smoke con- | as will be clearly understood. B 115
sumer 18 applied to a steam oy heat genera- | - The drun: 107 may be of any appropriate -
: ~ tor of the stationary type, oy fo a heat and | construction, although I have shown the o .
, steam  geuerator capabhle ci heing moved | same as consisting of a hollow body to which
from place. to place. thongi: ot rest: atel 1 may be riveted, or otherwise seciuved. a e
- 95 this connection I provide an aceelerating | or cover 12”5 and where a casing, as 9, is 120
4 drum 107, intersecting and in dirert com. ]'emplr}_}'ed, the same may be suttably end
; mumication with. the condit 6. constituiing,  away to more or lesc expose the drum 1077
: - as 1t were, an enlareed seament thereot, gyl valve 1177, and any uecessarv poriion of the
_here shown as disposed at the rear end of | intermedinte condhuat 11, the conduit 6 heing
- 60 the boilers, above the door 2’ - -+ arranged between said casing and the boiler- 125
t 11 denotes a subsidinry conduit, here | shell 47, substantially as shown. | -
. shown as establishing comnumication be- | Where the coustruetem is applied to. a
i tween.the compressed air eviinder 117 and i locomotive fire-hox und boiler, as illustrated
. the dram 10", the same being controlled by ' 10 the drawings, and 8/ted with a subsidiary
S5 39 means of any appropriate valve, as 1177, | conduit leading from the compressed qir evi- 132
Co ' o o
L
b

i | :
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- for ulthmade delivery into said fire-hox.

Mwaid to and inio the rehox 23 _
and superheating such incoming fluid; and,
Smncidentally, practically  permanent means

‘ader 117, usually a permanent fixture there-
~of, 1t 15 coutemplated to make use only of
air from saild cylinder under-a degree of
pressure in excess of that required for bhrak-

ing or other train purposes: and by provid-
ihg means for accelerating the inrush of

for deflecting products of combustion into

~the path of such incoming {luid. the efli-

- ciency of my mmproved consumer is materi-
-~ ally 1mereased. while &t the same time wide
varations in the veloeity of suchtinenming

flisd may be convenienidy had, as the user

—omay fuddesivable in praetice.  Henee, it will

be seen that my mmnroved smoke consumer

B 13 partienlariy well adapted for the pur-

20

pose for which it is intended: and it will
also be seen that the same may be modified

~ to a considerable extent. particularly as re-
gards the speetfie constenetion of the drum

o 10?.. ﬂ_l(‘ _Hp{‘{‘iﬁt'._ consfruction of the {li:-ct‘:*ﬂm_-
o ter Toand other mnior detatls. without ma-
g5

terially d@p:ll'ﬁll;{ frour l_he spirit :m_cl prin-_'

___.-Cip]‘:r of my _iil\'_t"llfiﬁll.
T elam: S - R
1. In eocinbmation with a fire-box and

~boiler, the former having a water-space ex-
tending along the top and dowuwardly

—osupports arranged continuots=iv crosswise i |

Csnd five-box, near the rear wall and above

~the fuel-bed thercof! and commnunicating at

its opposite ends with the water-space afore-
named: a hollow distributer. forming an

_elongated expansion chamber having a con-

- tracted diseliarge opening, =aid diztributer |
~ bemg replaceablv seated by its own gravity,
40 |
- chamber arvanged parvallel therewith. and

oY tubnitar

directly on canl cupport. with its expansion

held by said support against forward dis-

placement : and means for cendueting out-

side air to and into saad expansion chamber

2, In combimation with a fire-box and
botler, the formes having a water-space ex-
tendime along its fop and downwardlv alone
the appo-nte sides and rear end thereof, a
- support. arranged  continnously

!
|
|
1
:
|

-
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tre anontfial itake portion which extends

975,888

{lared mouth-piece. -
A0 Incombimation witha fire-hox and boiler,
the foruer having a water-~pice extendinge

ﬂ.,“”'ﬁ H top 3ty d”“’ll“‘:li't“y'ﬂ]{}llg the t)]);'
- posite sides amd rear end thereof, a tubular
for heating .

support, arranged continuously crosswise in
saud fire-box, near the rear wall, and above

the fuel-bed thereof. and communicating at

its opposite ends with the water-space afore-

naned, a siuper-heatine distributer, seated
by 1ts own gravity directly upon, and held

acain<d forward displacement by, =aid sup-
port; and a Hund ntake conduit, the latter

estabhishing: commumieation  between  said

distributer and the outside air. and t(}m[}['i.-:-;-

stuously along the top of said boiler, lies

80

wholly 1 close juxtaposition thereto, and

carvies at ats free emd a flared mouthpiece.
4. In -combination with a fire-box and

boiler, the former having a water-space ex-
teiiding along the top and downwardly |

tlong the opposite sides thereof, a tebular
support. arranged continuonsly crosswise in

- sand fire-box. near ‘the rear wall and above

-

m =4 - seray - ofeleerwgs = pegest oy

e ——

|
|
)
!

L N

erasswige in sadd fire-box. near the vear wall

cand above the fuel-bed thereof, andg

O

- nmumieating at its opposite ends with the

55
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-»

water-space aforennmed: a hollow, super-

by s own
eravity upon. and held against forward dis-
placement by, sad support; and an intake
fluid conduit. the latter communieating with
sated distributer, extending rearwardly there-

heating  disiribuier. seated

from through and bevond the water-space

b the rear of «aid fire hox. thenee upwardly

along the rear end of sand botler, exterioriv

thercof, and thenee merging into an initial

65' intake portion, which extends along the top-

of said hotler, lies wholly in close juxtaposi-

+ Hhll & & i

o

the fuel-bed thereof, aud comn _
its opposite ends with the water-space afore-

nanied : a super-heating distributer, forming

an elongated expansion chamber huving a
contracted discharge opening, said distrib-
uter bemng replaceably seated by its own

90

anicating at

Lwha I

(1 I

aravity directly upon «aid support, with its

expansion chamber arranged parallel there-

with. and held by said support against for-
ward displacement: an aceelerating drum,
arranged exteriorly of said boiler, and
adapted to receive outside air; a conduit es-

tablishing communieation betweensaiddrim
1es

and said distributer: and a valve-controlled

1t

subsidiary conduit, the latter establishing
communteation between said drum and a

suttable supply of fluid wnder pressure.
b5 In combmation with a fire-box and

hoiler, the former having a water-space ex-

tending along ifs top and downwardly along
the opposite sides thereof. a tubular support
arringed  continnously  crosswise in said

fuel-bed thereof, and con.munieating at its
~opestte ends with the water-space afore-
wamed ; a super- heating distributer. form-

g an eloagated expausion chamber havine

A contracted discharee opening, said  dis-

(‘l'ihl!tt'l‘_' lmi-!l';!' l'{‘]ﬂ:l('(!:_lhly seatedd }',’}f-' s
cowh gravity directly upon said support,

with.  its  expansion  chamber arranged

parallel therewith, and held by said stipport

against faeward  displacement.: and an in-

tact, hollow box-Tike ballle-wall. the Iatter

Mive-box, near: the rear wall and above the
115

)

'_timi thereto, and earries at ' its free end a

-85

11¢

175

arranged continnonsly crosswice within said

fire-box, " removed somewbat  rearwardly
from the flue-sheet thereof. inclined up-
wardly and resrwardly therein, and freely

communicating ac opposite points with the

.
d
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»
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| ff'&t'er*'-spaai afo.remimed, said bafle-wall be- |
~ 1ng adapted to deflect all products of com-

e

975,688

bustion arising within the area defined be i¢s

by way of said distributer.

~ 6.In combinstion with a fire-box havine

& waler-space at the opposite sides thereaﬁ
- a pair of tubular supports arranged parailel,

.18

~one with the other and continuously cross-
wise along a ‘horizontal plane, within said |
fire-box, near the rear wall and above the.

- fuel-bed thereof; a scctional, super-heating

distributer, seated by iis own gravity di-
recily on said supports, respectively forn:-
Ing an expansion chamber having a con-

-+ tracted discharge opening, and having a por-
- tion projecting d

= | .
ownwardly between said

~Supports and engaging one of them at its

against forward

sald distributer is held

rear side, wherebgr

1splacement ; and acceler-
.- ating means for insuring the irtroduction of | -
outside air into said distributer, the area of | = @q. HEerpERT JEMKINS,
the expansion chamber aforer.y | |

“rear face into the path of the ﬂuid_incoxﬁing - low support consisting of tubes arranged

contmuously crosswise therein, near the rear
‘wall and zlove the fuel-bed thereof, said

- A F o dm - | dalfle

med exceed- | -

into suitakie openings formed in the o
site side-walls of

: interior of
- whereby

kY

i ing_'the area of the dischafgét | opening

thereof. -' | |
1. In combination with a fire-box, a hol-

support being secured at iis opposite ends

PFPO-
said fire-box; a ﬂattenle:d,
box-like distributer, forming an expansion
chamber having a contracted outlet, said dis-
tributer being ‘seated by its own gravity di-

rectly on, and formed with s downward ex-
| tension fitting

between and partially sur-
rounding, said tubes thereby being held
against dis .
' said fire-box; and a conduit
tween said distributer and the outside air.
- JOHN S. GREEN.
- Witnesses: R

~ Frank Jarour.
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placement forwardly alony the
40
communication 1s established be- _
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