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Productlon of Motlve Power.

No. 224,669. Patented Feb. 17, 1880.
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;ij    ~the carbon,
R and the produchon of heat-gases alone.
L ._z_'Q

.~ ner as to be under pelfe,ct control, a system
. of chambers for equalmnn the tempelaturesf
- ofthe airand gases before entering the steam.
25 or water Spaces, a proper dlsbrlbutmn of the
S _'-_;;__;same, and means of removing and ‘prevent-
. " ing cmder or ﬁue &sh from pabsmg mto the
-_--Wdtel o
My devwes or mechamsm s a praetmal re-
39
. LI'now describe as I‘1gme 1 being a longitudi-
. nal vertieal section, and Fig.2 a veltlca,l Cross-
.. section through. the chdmberD the whole rep-
- resenting a boiler of the type locomobwe,_
. 3§
- restingon supportsZ Z. Thedotted lines show
- . the position of the cvhnders and wheels whenj
S .for road use.
~ The back pa,rt OT CrowWn- sheet of the usual |
ﬁuJ box is bloughb down to the point Gy ab |
flanged to the smoke-box by angle-i 1r0n, and
‘shut off from the same by the movable plate
Z. It is furnished with a deﬂectmg phte, b,

~ which phce I insert a solid cross-plate or par- -

- tition, B, made of refraetm y or other material
S capable of resisting the effect of a high heat,
7 “'which is made to dlp
45 distance of the fire- bars, and is supported by
-~ angle<iron bolted to the s1de Sheet% shewu by
" the dotted lines.
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o =y - el

e THOMAS M. FELL, OF BROOKLYN, NEW YORE, ASSIGNOR TO FELL DYNAMIO

MOTOR OOMPAN‘Y OI‘ JDRSEY (JITY NEW JERbEY

PRODUCTION OF MOTIVE POWER

g SPEGIFIGATION formmg pa,rt of Letters Patent I\To 224 669 dated February 17 1880
. o o Apphcatmn ﬁled July la 1879. S

B _Ta all wkmn it ma y concern:
-~ Beit known that I, THOMAS MARA FDLL |
S (,11.11 engineer, of the clty of Brooklyn, oounty
o of Klllgb, Smte of New York, have invented
-5 new and useful Improvements in the Produc-
. tion of Motive Power, of which the following
- 1s a specification, referenc{, bemg had to tlw-:.
- accompanying dl&WIl]ﬂ‘b o
- Thisinvention relateb to the use of the nasteﬁ'_-
10 heat and gases of fire- combustion, which is
. added to the ordmdry stedm for pmposes of
- o { R and R/, perforated :em -pipes across the Wldth
~In orderthat ::,u(,h gases may be suu,essfully
0 osed, it is necessary that the fuel be burnt in
1 :bllbll manneras te prevent any reaction of the

motwe force for euﬂmes

___'mwmbubtlble gases: upon the fire, also in such
~ manner as to secure complete combustmn of
S0 as to avoid waste or bmolie
‘The
‘mechanisin requisite is a reliable and adjusta-
ble feed of air and fuel, and in such  man-

alization of the foregom g requisites, and which

which can be used for stationar y purposes by

down 1o Wlthlll aQ shorb

Cisa combubtmn‘ chamber, D, a he&b and

ﬁ";":"-(llstnbutmﬂ' chamber B, flue- tubes F, ash-

2 ”: = 50 1)11; G and H alr tlght m.:m holes, I, the 01?(11-

;-[

l

' _dt any time for inspection.
‘also proceeds the distribution gas and air pipe .
Y, which descends down into and thlough the 85

(Not. shewn )

box and handle, W.

naw smoke box;; K, grate bars in the fire- pla,ue )
A; L, the nmm shell and steam-dome; M, a |
urculm receptacle or vessel for holding a sup-

ply of coal or fuel, fitted with a tight man-hole

plate, @ and a teedex N; P, a spy-hole or 55
contrivance for ascer t‘numﬂ the condition of
the fire at all times, and GOI!SIbtb of a conical
pipe bolted to the ﬁout sheet, with a flat slide-
valve, handle, and a Qtufﬁnﬂ -box for holding -

a disk of &nuualed glass or mica, made tight 60

by the use of packing, (asbestus preterred ;)

of the chamber C and fire-box A, connected.

with an air-pamp to be driven by the engine;

S, a pyrometer; T, an outlet into the- smoke. 65 o
‘box and chlmumf I from the chamber D, 0p- >

a rod ‘and handle on the . OUtbldB
‘This is a Wedge flat slide-valve,
and is similar to the . one used at P. U is the

erated Ly

Inain hot-air gas-valve, connected with the top 7o
part of the combustion-chamber D, and fitted

with a circular cap and Hange cmd a pipe, V,

on the end of which is placed a flat valve op-
‘erated by a long rod, with guides n », extend:
ing through the lenﬂth of the boiler and 7z

through thb coal or fuel vessel, with a stuffing-
The passage of this stem
through the vessel M is made by using a plpe o
screwed at both ends, as shown.
- The stem of the va,lw U 1s run up into a 8o

~cap which is fastened to the man-hole plate-

X, which acts as a guaide, and can be removed _
‘From this valve

cha,mber D, back to and near the end of the.

flues, and w hose end is perforated with small

holes after enteri 1ug the W:Ltel‘ (Sho*n n by the

“dotted lines.)

The chamber D is a urcul&r vebsel and is 90

and a pipe and valve, ¢. -
The flue-tubes E are in number about one- g 5

ihalt the usual quantity put in boilers of this ~

size, and are used more especially for gettlnﬂ =
up a starting pressure from steam. These

| tubes are also shorter for the ]eunth of boiler,-

and are swelled mto the ‘back 5'116613 of the mb '
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chamber D, instead of into the usual smoke-

sheet.
To operate this motor: The man-holes G and

H and outlet-valve T being open, which per-
‘mits a fire being lighted on the grate-bars

K of the fire-place A, the motor operates
with an open fire in the usual manner, the
gases passing out to the chimney I, through
the chamber C, flues E, chamberD,and valve'T.
But to operate with the gases nnder pressure,
the manholes G and H and valve T are closed,
compressed air enters by the pipes R and R/,
which renews combustion. The hot and ex-
panded gases pass throngh the valve U down
the pipe Y, into the water of the boiler, where
it is distributed by the perforations, evapo-
rating the water into steamn, and is used there-
with for driving the engine. Iuel 18 fed froin
the large supply-vessel M, which is calculated
to hold enough for a given time or for a trip,

by the feeder N, as required, the quantity of

which and conditionn of combustion Dbeing
plainly seen through spy-hole P.
To avoid smoke, and to bring about a proper

condition of the various gases and air, it 18

necessary to have a depth of fuel in a highly-
ignited condition. This I obtain by the use
and construction of the partition or cross-plate
B, which not only heats said gases, &e., but
compels them to pass down and up before en-
tering the chamber C, at which point they ar-
rive in a condition ready for the effect of the
second blast of air by the pipe R/, which com-
pletes the full oxidation of the carbon parti-
cles into a flame of heat without smoke. It
is necessary that this plate B, against which
the gases impinge, should be as hot, or nearly
so, as the fuel, in which case the carbon 13
fully consumed or converted. L therefore pre-
fer to construct it of material that will hold
or retain a high temperature, and of suitable
thickness. |

In order to regulate the heat of the mixed
steam, air, and gases so as to produce the
most economical effect by the engine, a certain
quantity of the latter is occasionally allowed
to enter or escape by the pipe V 1nto the
steam-space, thereby raising the whole to any
degree of temperature required, which 1s reg-
ulated by the use of a pyrometer, S, placed
on the dome or elsewhere along the top of the
boiler. ) | |

Leakage of water, if any, by the valve U will

not interrupt the working of the apparatus or

interfere with the fire, as the gases delivered at
this point are deflected downward by the plate
b, and will evaporate and put back the same
through the valve U. The pipe and valve ¢
are used as a seat for the presence of any wa-
ter. ~

The general arrangement of parts is such
that all points are readily got at for repairs
or adjustment—the flue-tubes I by removing
the plate Z, the ashes by the man-hole plate
G, and light dust, if any, by the small plate
I in the smoke-arch. |

In case of breakage of the glass or mica at
the spy-hole, the valve attached can be imme-
diately closed and another plate or disk put
in. The ashes of the fire-box are brought
down into the ash-pit by moving or shaking
the grate-bars by means of a rod attached at
the lug ¢, which passes through a stuffing-box
to a handle on the outside. (Not shown.)

The supply-pipe to the engine can be taken
from the dome at the point m, as at present.

The usual appliances necessary for Dboilers
using either air or steam—such as safety-
valves, gages, &e.—are omitted, as the use
and application of the same are now well un-
derstood.

What I claim as my invention is embraced
in the following claims:

1. In an apparatus for the production of
motive power from the combined use of steam,
air, and gases of combustion, the combination,
in a fire-place, of the heating partition-plate
B, with air-pipes R and R/, and a combustion-
chamber, C, leading to a flue or flues, K, ar-
ranged as shown, and for the purposes as set

forth.

2. The method herein described for deliver-
ing the heated gases into an air-tight back
chamber, D, provided with the detlecting-
plate b, substantially as set forth, and for the
purposes described. _

3. In an apparatus as herein described, the
combination of a spy-hole fitted in the fire-
box of air-tight boilers provided with a valve
and disk of glass, mica, or other transparent
material, for the purposes and substantially in
the manner described. |

4. In an apparatus as herein described for
the production of motive power, a heafing-
plate, B, in combination with a combustion-
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chamber, C, and a flue or flues, H, for the pur-

poses as set forth. |
5. The distributing-valve U, having a per-
forated delivery-pipe extending into the water
of the boiler, in combination with another pipe
and valve, V, delivering heated gases into the
steam-space, for the purposes of regulating
and controlling the temperature of the com-
bined vapor, gases, and air, substantially in
the manner and for the purposes set forth.

THOMAS MARA FELL.

Witnesses:
'LUKE HARRINGTON,
G. W. LIVERMORE.
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