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 to the surface of the burning fuel, for the |
the entlre combustlon'_ |
* of the smoke, and the ‘combustible gases
- which escape fr(:un the fuel this 1ntroduc-'f
tion of the alr, 15 to be reo*ule,ted by
 valves, in a way to be. pr'esentlj;r desembed
" 'The h10'h1 heated gases thus produced con--
- sisting pflnelpally ‘of carbonic acid gas and
- nitrogen, are to be made to pass through a
part of the water of the boiler, thus com- |
municating a portion of this heat thereto, |
. and, eonsequently, alding 1n- the produetlon'; |
- of steam therefrom; ‘after which, these gases |
. enter the cylinder With the steem, and co- |
‘operate - therewith by

~ quent upon their high temperature, in op-
I regulate the passing.

s

e 40

SRR .j-eompsnvlncr drawing, is represented in the
-~ form of a “vertical cylinder, is. surrounded.
© by water, contained in a space left for that

' purpose, between the cylindrical case of the
boiler and the cylindrical furnace. "The top-.
_.,plate of the furnace has an openlng through:
1t into the steam-chamber above it, whleh_

- opening 18 surrounded by & neck or collar,
~riging above the surface of the water In the;;f

, 'buller the water covering the top plate
~ of the furnace, to the helght of two or three

~ inches, more or less.

e N

R _To aZZ whom et may concern: :

- " Be it known that I, ParNeas BENNET, of-_
the city of New York State of New York,
“have invented certain Imprevements . the__
g Mode of Applying the Gaseous Products of
R Combustlon to Generatlncr of Steam and to'|-
. Aid in Giving Motion to Steam-Engines;
- and T do hereby declare that the followmo*'-'
~ is a full and exact description. ‘thereof.
B 10 air tight, and the air by which the combus- .

' tion of the fuel is to be effected, is to be
- forced into said furnace under a very: con- |
 siderable degree of pressure, by means of
S 15--?_.b10w1n0 eyhnders or other competent blow-
. Ing apparatus to be worked by the power of
“The air so forced in may be car- |
o ried Wholly through the fire, being intro- |
- duced below the grate bars; or a portion of |
it may be made to pass into the furnace near-

L _-the engine,

. purpose of causing

- erating the engine.
. of the heated gases threna'h the water bV:
e means of what I denonnnftte a cap-valve. . - |
- The furnace, which in Figure 1in. the ac- |

In my-engine, the furnace is to be made

~is an. 1nvertec1 cylindrical box, passes over

" the neck or colla,r above named, its edges |

o "__....5.5."761ppln0' into the. Water but Stalldlllﬂ’ at a

o suﬂielent dlstence from the neek or collar,'_

PHINEAS BENNDT @F
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‘my fuel. reservoir. o
‘zontally, and" shdmg steam: tlght ‘across .
the reservoir, close, or near, to the top plate ..
of the boﬂer, and a- seeond shutter at.such -
heights above this. as may be rendered. -
necessary by the nature and quantity of the N
fuel to be used. " When the lowermost of
“these shutters is elosed and the upper ene*_'i

suitable

the elasticity conse--
every engineer.

The cap-valve, which
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1 to ellew a passsge to the heated gases. By R
means of a sliding rod, the cap may be ralsed' IR
or lowered, and 1s eapeble of being brought
‘into close Centaet ‘with: the top.

plate of the 0.
“boiler to which it is uccuretely fitted. :

80

Tt 1s necessary, in my furnace, to. feed the';:ﬁ'f;;“ﬁ;' =

| this T effect inthe. following manner:—
_Upon the. tnp plqte of the b011er J erect a - -
tube,or cylinder, like the. ordlnal v Chll’ll—'ff-l'-::ff'.;.'_::f-'
‘ney,.or flue, of-a. boﬂer which eyhnder, $0 - . -

fire without dlsturblng the pressure requlred:’ o
‘therein for the due action of the engine, and . - .

erected eonstltntes w1th its-appurtenances,

I place a shutter h(}l‘l—

75

and the upper shutter elosed On 0pen1nng" |

to the forcible bhst being thereb

the lower shutter, the fuel will fall into the 80

furnace without the internal - pressure, due

disturbed. IR

To facilitate the- s]1d1ncr of these shutters, =

“equalized by establishing a eommumeatwnj: .
by means of a tube, reeula,ted by a stop-cock,

‘the pressure upon each 51de of them- may. be

between the 1nte110r of the fuel reserv011'—--.f5?’-; f-_:
and the beller or the furnace and also be-

‘tween said reservelr and the. surrounding -
atmosphere; the use and operation of the__
'_appemtns SO errancred wﬂl be ‘obvious. to -
“The ashes produced by the =~
| eonlbustlon of the fuel, fall into a closed. - =
“ash-pit, into which there is to be an: openmg;-;."' A
‘closed by a valve, shutter, or cock, by the 95 =
opening of which, "the ashes may: be 1ead11y;____'_[{_ B
‘removed when necessary They may 1f de- - -

| 95 - 'f:i:

sired, be blown out, by employing the con- -

that purpose.:

feetly eloseél when the blast is on. ~The same:
‘opening -may be- used: for.blowing off, or . -
otherwise removing, the ashes, or thev may'_j_;.;;..;--;
‘be dlstlnct form each other, as Iney be pre-;:_'f |

| ferl ed. Bl g o
- In the aeeemp'lnymo' drawmo' Flﬂ" 1 1s.-@'_'___

I densed oases 1n the furnace to- operate:f_ S
through an 0pen1ng, elosed by a valve, for 100
‘There 1s to be a* draft hele SR
opening into the ash-pit, which is left. openf"_f-
for the purpose of kindling the ﬁre and get-

‘ting up the- steam end Wthh 1s to be per-:m_s-

a vertical section of the furnaee, the boﬂer

] and the1r eppendeges RN P
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" shown as provided with racks and pinions,
40

o |
A A, 1s the interior of the fl.lI‘Il‘LCe B, B

.the n'rate, and C, the ash-pit.
D is the draft hole, which is to be kept

open while lighting the fire, and gettting up

steam, but which is to be Securely closed

when the blowing apparatus is in motion.
B, is the opening for the introduction of

the blast communicating by means of the
tubes F and (x, with ash- -pit C, or with the

furnace at, or near, the upper part of the
burning fuel

- H, H 1S the Shell or case, of the cylm—-
drical boﬂer contqmmo' water in the space

I, I, I, between 1t zmd the shell of the fur—
_nace K K.

The top
the
M thls collar 1181110‘
the Water lme a, @.

N, N, is the cap- mlve attached t-:} the rod
- stuffing

Ppipe.

quired degree, or it may be raised and low-
ered by means of a screw or other device,
accordmg to the force of the blast, and other
circumstances.

upon the upper Slde of the top plate S, S, of
the furnace.

R, 1s the fuel reservou*- ‘the cylmder con-
Stltutlng which, 1s continued down and de-
scends throucrh the stéam chamber of the
boiler, umtmO' with the top plate of the fur-

”nace as seen 1n drawmo'

S, S, are the sliding shutters Wthh are

for the applying of sufficient force by means

- of a winch to pass them into, or out of, the
- Tecesses T, T, prepared to receive them.

45
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Instead of the upper shutter, I sometimes

cover the: top of the reservoir Wlth a round

plate 0, whlch plate, or cover, may be turned |
dFOHHd upon a screw, or pm ¢, when fuel |
1s to be 1inserted, and be replaced and
screwed down before the lower shutter 1s
plate must, of course, make '
a perfect joint W1th the cyhnder

opened. This

"When used on locomotive carriages, for

- the purpose of traveling upon railroads, it

55

. tlons

60

~will be most convenient to
drical boiler and furnace horizontally; and

this will also be preferred in other situa-
In Iig.
in which the respective parts may be ar-
ranged when the boiler is so placed, and it
wﬂl be seen that the prmmple upon which I

proceed is still maintained throughout, no |
other change being made than that which is.
rendered necessary by its new position. In
o thls figure, the same letters of reference are

plate of the fulnace 1S shown at
- L, L, with its openings surrounded by
. neck or collar, M,
o  above
20
b, b which rod passes through a
~ box in the top plate O, of the boﬂer .
- P, P, constitutes the steam cha,mber, Q
S bemg the steam B -
29

Its lower edo‘e 18 turned and

oround so as to fit closely acramst 1ts seat | in the drawing.

“tial
.shown Wha,t I esteem the most convenient

o - may

place the cylm— |

2 I have shown the manner

870

used to designate like parts, as are employed

in Fig. 1; and they Wﬂl not need, therefore,

to be ag&m descrlbed but I will proceed to
‘point out such part:tculars as may not be ob-

vious upon inspection. Ag the steam cham-

| ber extends along -the cylinder, when 1t 1s
placed horizontally, a larger space is al-

lowed between the two cylinders, at the up-

65

70

per side I’, I’, than is requisite at the lower, :

a,bove the water line, a, a, tor the steam
chamber. The draft hole D is represented

1, 1, Whl@h then admits of suificient room '

79

as on the under side of the cylmder below- )

the ash pit; it may, however, be in the end,

| or side, and other changes may be made, so
'fa,r as respects form and location, V’lthOU.t

In any way departmg from the pr101ple of
action. |

WW.lsa

30

partltlon between the fire ..
_- chamber and the hot-air chamber of the fur-
‘nace, which partition extends up to a suffi-

) .01ent height to sustain the fuel, and to di- 85

rect the draft up through it, the heated

allowed for that purpose .

"H is a flue through which the smoke 1S
allowed. to escape when the fire is. first
lighted ; a similar flue is, usually, placed in

- | gases passing over it, a suf.'ﬁment space bemo*--*
‘The cap-valve may be loaded n a,ny re- :

90

the vertical furnace, but 18 not represented- .

descrlbed all the essen-
steam engine, and have

T have thus fully
parts of my

manner i which the respective parts there-
be arranged, without intending
therebw;r to limat myself on such points, my

‘invention not being dependent upon any
'partlcula,r arrangement of the parts; but

“What I do claim as constituting my in-

vention, and for Wthh I desu'e to- obtam'
Letters Patent ig— g

1. The constructlon a,hd employment of

95

100

105

an air tight furnace, in to which air is to be .

blown under considerable pressure; com-

similar apparatus, so constructed- as to op-
erate substantmlly in the manner set forth.
I do not claim the air tight furnace, with

1ts blast, mdependently of the above named
_combmatlon | '

2. I likewise claam in combmauon Wlth

such a furnace and cap valve, or any analo-
gous apparatus, an air tight reservoir for
Tuel, constructed in the manner and for the

purpose of supplying the furnace with fuel

without interfering with the pressure from
the blasts by Wthh the combustlon 1S

kept up.
PHINEAS BENNET
Wltnesses

A.F. J OHN o
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‘bining with said furnace the cap valve above
:descrlbed ‘with its appendaﬂ‘es} or any other
110

115

120
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