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and within- which- and -around the licater G.
-said: products; or such portion of them as do

”.nmdll‘%ﬂ?pa% outto the: cmmﬂﬁphemthmugh-&-t.ﬁhmug?h the furnace-door, or MEy indirect

‘an-upper perforated diaphragm Spark-a.rrest "?'(.manner through a parm“ated distributer on
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To all whom it mes Y CONCOTT: -
Be it known that I, BENFAMIN T. BABBITT

- of the city, county, and State of N ew York

have invented certain néw and useful Im-

provements in Air-Hesters for Locomotive- |

Engines; and I do hereby declare that the.fol-

lowing is a full, clear, aud exact. description |
of the same, referenw bemﬂ had te the ascom-

panying drawmb, wiieh TGT mg nard oC th:
upemﬁuatwun

This invention cousistsin certain n{wg‘l c@m~
binations of means for hieating, by the escap-
1ing products of combustion, an ingoming cur-
rent or currents of air in locomotive- -engines
and for supplying such heatéd air o :,he far-
nace of theengme, wheresby fuel is eeonomized
and a more periect or. hetter eombustion ef:

fected ; and, in case of soft coal T)emn used ..m__'

fuel the: fsmol;e 1S gonsuined.
Flgure 1 teprese-nt‘s a vertical longit rdinal

section of a locomotive- -engiue botler, wri:h my

mvention apnlied. Fig.: 2is & ht’)lﬁ'l?t}ht
tion through the heater on the line @ @.
A is the steam-generating. portion or body
of the boiler; B, its fire-box; C, the ash-pit;
D, the smoke-box, aud B the leOkEn-uthﬂk or
*_ .‘_ﬁutlet for the ﬁ,sc.;bpmw produects of ceinbus-
tion, Mounted on the boiler, or smoke-outlet
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I thereof, iy a tubular air-heating structure, |
(3 cons:tstmg of a cylindrical or other-shaped |
hﬂdg,havm gsmoke tubes s passing up througn
ityincommunication below with asmoke-receiv-
ing space, ¢, with: whielv the suioke- outlet B |

connects, * Surrounding or inclosing this air-
heater {zx is a case, 24y

ducts of combustion from the tubes b pass,

. ingr pla,te, 1,-and ontlet B, are free to cireu-
- late, Phis: ca,be H serves:to receive any heéated

-..8olid" products of combustion, including ¢in- |

. derg-and’ sparks,. passing off up thrrough: the
tabes b, and: cheched by the spark: arreutez* i
;ﬂ*ﬂm escapmg mto the atmoaph@re;. L
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, of larger. area in. its |
transverse sectiow tha,n said’ he&ter and;into |

the upper portion of which' the Lh&ﬁplh g pro-.

.{ door,

—— LRI ol ]

Dcrom may be pmmded ab the bottom of said
case for the removal, from time to t&me? of
such wlie@tmg prmmuts of combustion..

- An air-heating umc,turp A%, thus mca,sed
,.m nowise: mmede tne i ﬂ;h while the eaaape
of cinders zud mmms te the abmosphere is
sffectnally nreventad, sugd tho u_h.&;,m pro-
(lnets of mmbmﬁoﬁ T zed in & mosh advan-

SELOUS IMABDern, 1 e e 2 ,Aw of zir for. VYIS
ti::lynw' g fusnacs with Righly- ik ’}.‘E’ﬁu WiT
nomis 3.
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fusl, dni, m _£28¢ of bhis
ﬂemum* he smoke. R
" The air 1& saphlied in said ha.,a‘msﬁ‘ *L 3: 2
troinpet or other a!tmbi"-mcawd sir-receiving
nozzle or inled-uiy &, SN ,s.sw-wm:}.@ to face, Ok
__'=udﬂ of the cass H, in » forwar {1 divection ‘eim
ively to the enging's travel, and o connecy
s Trner end with the wir ﬂp v ofvhe hentor -

G, preferably near ‘zhe top of the mi:t@r
'his arrangemans of ,.,he aiv-inied J insares
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& natural, mmed, and o
--wheu the engine is in motion, au& {‘bi&bh%he
‘& hot-blast to the furnace,
The air thus admistted to the h& tre’r ﬂr

¢ulates fregly among or Arow: 1t the ::,mok
tabes b, and atter b@mu‘-mﬂ highly heated i
said struciore, passe 5 oofY b A pige, ¥, to the
-ash-pit U of the furnace, f‘)l‘ supplying bha tab-
“ter with bot air m.,mw the  grate. A portion
of such lughiv -heated air, bowever, is er. may
be suppiied to the fornace above the grate, to
~further promote f‘ﬁmuusum and -consume
smoke, by moeans of a branch.or turned - up
;?elbow, M, projecting from thg front of the asl:-
(pit and. wmmumwtme; _‘i‘ar heun the furnage-
door {18 1086‘13 with @ ¢ 95}){}Hﬂlﬁg i‘pr wich
or turned -Gown elbow' N, attathed fo said
This brangh ov e'i rmw Weither commu-
‘nicates with the fire-box in a direct manner

the inside of the dmr whieh is ma,dt, hollow
“for-the purpose. | -

" The. meeling ends of tbe elbows Maﬁd W,
of which latter there wmay be aby number, in
nowias mtﬁrfﬁrﬁ with the opening of the door,
.md. .miw hot air escapiug whfm the *umﬁﬁau
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~ door is open, by the elbow i, will ‘be drawn 18, The hot-air-duets or branches M N, ap-
by the natural draft into the fire, and thus be { plied to the front of the aslhi-pitand door of
nrevented from burning the fireman in charge. 1 the furnace, 1o combination with the hot-alr
o Ieaime— o pipeor duct K leading trom the air-heater to the
1, The «nmbination of a tubular air-heate=. | ash-pit, substantially as specified.
G, with the cuter case H, and smoke-stack or| | *
outlet B essentisliy as described. L “ B, T, BABLBILL,
2. The combination of the oufer case H, the | |
‘air-heater G, the spavk-arrester I, and the | Withesses:

1

"Em(ﬂiw -stack or. outlet r:_Es,substantiaHy' a8 RENJAMIN W, HOFFMAN,
speeified. _. _ - | Oarxs M, HILLMAN. |
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