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To all whom it may concer: 
Beit known that I, BENJAMIN. T. BABBTT, 

of the city, county, and State of New York, 
have invented certain new and useful in 
provements in Air-Heaters for Locolnotive 
Engines; and I do hereby declare that the fol 
lowing is a full, clear, and exact, description 
of the same, reference being had to the accom 
panying drawing, whiclu ª formis part d?f tilais 
specification. 
This invention cousists in certain novel con 

binations of means for heating, by the escal 
ing products of combustion, an in 20ming cur 
rent or currents of air in locomotive-engines, 
and for supplying such iheated air to the far 
nace of the engine, whereby fuel is economized 
and a more perfect.or. better combustion ef 
fected; and, in case of soft coal being used as 
fiel, the smoke is sonsulaei, ?-  ? 

Figure represents a vertical longitudinal 
section of a locomotive-engine boiler, with my 
invention applied. Fig. 2 is a horizontal sec 
ition tburough the heater. ona the liae a» ae. 
A is the steam-generating portion or body 

of the boiler; B, its fire-box; C, the ash-pit; 
D, the smoke-box, and E the smoke-stack of 
outlet for the escaping products of coimbus. 
tion, Mounted on the boiler, or smoke-outlet 
Ethereof, is a tubular air-heating structure, 

a natural, forced, it and copiosis. 

Doors may be provided at the bottom of said 
case for the removal, from time to time, of such collecting products of combustigii, 
An air-heating structure, G, thus incased, 

in no wise impedes the draft, while the escape 
of cinders iad sparks to the atmospºre is 
effectaly prayer tid, 3rd tie eš?ati 
ducts ofeoxabustion tai 

- ??? ? ? ??? «? tageous 32: 3:37, i. 
3? : 

there?y }&&t . Inizing 
fel, áudi, in ease ofët e Ëig: eing s?ft. PGR-i, 
??o??? 
The aii is supfii 

, truinget, or ºther sºlit:ìit} 
nozzle or inketa-gei!}é, 3, 
side of t?ue case H, i3, II, 
tively to the eigiie's 

siaa?ie air-receività 
ged to facé, GLEIt 

rward direction ieia 
:avei, and to conne?s; 
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G, preferably near i he top of the later, 
This arrangement, of the air-i talet itsures 

:ep?y of air 
when the engine is in motion, and establishes 
a hot-blast to the furnace. . . . . 
The air tails acknitted to the leater G cir. 

culates freely among or aroutid the smoke 
tribes b, and after becoming highly heated in: 
said structure, asses of by a pige, K, to the 
ash-pit of the furnace, for supplying the lat 

G, consisting of a cylindrical or other-shaped ter with hot air below the grate. A portioi. 
body having smoke-tubes bpassing up through 
itin communication below with a smoke-receiv 
ing space, c, with which the smoke-ontlet. E 
connects. Surrounding or inclosing this air. 
heater G is a case, E, of larger area in its 
tralisverse section than said heater, and into the tipper portion of which the escaping pro 
duets of combustion from the tubes pass, 
and within which and around the eater G. 
said products, or such portion of them as do 
mot directly pass out to the atmospherethroughs 
ailipper perforated diaphragm spark-arrest: 

. iling plate, i, ali di , outlet E", are free to circuit 
i late. This case H serves to receive any heated 
solid products of combustion, including. cin 
tiers and sparks, passing off up through the 

of such highly-heated air, however, is er may 
be supplied to the furnace above the gate, to 
furtier promote goinbustion and constine 
smoke, by meains of a brainch or turned-up 
elbow, yi, projecting from tié front of the asi 
pit aid, communicating, well the furnace 
door C} is closed, with a 3x3x responding braïsch 
or turned-down elbow, R, attached to said 
door. This braueil or elbow Neither combat 
nicates with the fire-box in a direct manner 
rough-the furnace-door, or in?u indirect 
anner through a perforated distributer on 

the inside of the door, which is inade hollow. 
' 'for the pirpose. . . . - 
. . . The meeting ends of the elbows M and N, 

of whicla latter šiuere may be aiy uumber, iii. 
tabesh, and checked by the spark-arrester inowise interfere with the opening of the door, 
from escaping into the atmospiere, . : | a.nd, aiiy ihot; 3.ir esga}pitig wbeia the furn;e. 

  



door is open, loy the elbow Ki, will be drawn 
by the natural draft ia to the fire, and thus be 
prevelated from burning the fireman in charge. 

(?????- . . . . . . . . . . . 
i 1. The "ombination of a tubular air-heate”. 
G, with the outer case H, and smoke-stack or 
outlet E, essentially as described. . . . 

2. The combination of the outer case H, the 
air - leater G, tie spark - arrester I, and the 
Smoke -stack or outlet E, substantially as 
specifigå. 

3. The hot-air dicts or branches Yi N, ap 
plied to the front of the asi-pit and door of 
the furnace, in combination with the iot-air 
pipe or duct R. leading from the air-heater to the 
ash-pit, substantially as specified. 
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