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UNITED STATES

PaTeEnT OFFICE.

ROBERT MARSHALL OF LONDON ENGLAND ASSIGNOR TO IIART 0. BERG
- OF NEW YORK N. Y.

" ATTACHMENT FOR STEAM-BOILER FU RNACES.

SPECIFICATION forming part of Letters Patent No. 426,599, _dat'ed'April 29, 1890,

Application filed February 8, 1890, _Sarial No, 339,650, (Nomodel) Patented in Eﬁgla,nd April 22, 1887, No. 5,888 in France
May 12, 1887, No. 183,539 ; in Belgium May 12, 1887, No, 77,431; in Germany May 18, 1887, No. 41,217: in Ttaly June
21, 1887, XLILI, 25; in Spain July 21, 1887, No. 7,010, and in Austria-Hungary February 12, 1888, No. 19,080.@111;1110. 1,282,

1o all whom it may concern;

Be 1t known that I, ROBERT MARSHALL a
resident of London, Enn*la,nd have mvented a
new and useful Improvement in Attachments

5 for Steam-Boiler Furnaces, (for which I have
- obtalned patents in Great Britain, No. 5,388,
dated April 22, 1887; in France, No. 183,539,
dated May 12, 1887; in Germany, No, 41,217,
dated May 13, 1887; in Belgium, No. 77,431,
to dated May 12,1887; in Austria-Hungary, Nos.
19,080 /1 282 dated February 12, 1888; in
Spam No. 7, 010 dated July 21, 1887, a,nd in
Italy, No. XLIII Vol. 25, dated J une 21 1887,)
which 1mpr0‘vement 18 full'y set forth in the

15 following speeification.

This mventlon has for its obgeut to eﬁect
increased economy in fuel and afford greater
heating power to boiler-furnaces by means
which cause the combustion of the fuel in

20 such a manner that at the front part of the
furnace, where the fresh fuel 1s introduced,
this 18 in great measure only subjected to a
distilling process, so as to give off its volatile

25 the Inner part of the fuel in a high state of
incandesence, there enters into combustion
with the highly-heated air-supply passing up
through the fuel. I effectthis object by sup-
plymo‘ the fuel on the front part of the fur-
30 nace-bars or on the dead- -plate with only a

very limited quantity of air heated to a con-

siderable degree; 80 as only to maintain a thin
layer of the fuel in a state of incandesence
on the fire-bars or dead-plate, the heat from
35 which layer effects the distillation of the vola-
tile constituents from the thwk layer of fresh

- -fuel above 1t.
In carrying out the invention a flat plate
is placed beneath the horizontal grate-bars
40 and in close proximity thereto, the plate ex-
tending across the space and from the front
wall of the furnace to within a short distance
of the rear wall, forming a long but thin space
or passage between the upper surface of the
45 sald plate and the grate-bars.  The air enters
beneath this plate and travelsin contact with

front elevation, palt of the furnace-wall be- 8z
ing removed. Fig., III illustrates in longi-

under side to the rear end thereof, when it
rises vertically, the greater portmn passing

through the fuel over the back portion of the

grate, where thelayerof fuelis comparatively 5o
thin and combustion is most advanced. A
smaller part of the air entfers the thin space

described, becoming highly heated therein,
and finally rises thlounh the thicker mass of
fuel at the front of the grate.
portant feature of the opelauon of this in-
vention that this highly-heated body of airis
sufficient to maintain only athin layer of fuel
immediately above the bars in a state of in-
candescence, all the superincumbent mass 6o
undergoing merely a process of distillation, -
while the air admitted to the back of the
orate is more than is required to completely

It is an im- 55

consume the smaller amount of fuel lylng

there, so that the excess of air in a highly- 65
heated state will impinge upon and etfect
combustion of the fuel-gasesdistilled off from
the fuel above the front part of the grate, as
aforesaid.

constituents, which, in passing forward over |

The device wheleby this important econo- 70

my in combustion is effected is extremely
‘simple.
modification or special arrangement of the
boiler-furnaces to which it is mttaehed
readily, and in many cases has been, applied 73
to furnaces already in nse with excellent re-
sults. |

Its application and use require no

It 18

In order that the sald Invention may be
fully understood, it will now be described in
connection with the accompanym@ drawings, 3o
in which—

Figure 1 repr esents in longitudinal section

‘an ordlnary boiler-furnace with the attach- N

ment in place. Fig. 11 is a partial view in

tudinal section a shdmn'plctt Figs. IV and
V show the plate provided with slides or
valves. Tigs. VI and VII illustrate the ap-

plication of the invention to a locomotive 9o
boiler-furnace, and Fig. VIIL its application
to a vertical steam-boiler furnace. -




10

Referring to Figs. T and IL, A is the before-

mentioned pla,te fixed in a practlcallv-hom-

zontal position at a small distance from the
under sides of the front part of the horizontal

furnace-bars and extending right across the
furnace, being supported by anﬂle -irons B B
on the mdes of the furnace. The space he-
tween the plate A and the bars is closed by a

flap C, hinged éither to the plate A, asshown,
or to the front of the furnace, so that by open-
ing this flap access can be had to the upper
part or plate A, or air may be admitted di-
rectly into the space above said plate.
dinary operation the flap C is closed and the

whole of the alr-supply enters beneath the

plate A, and after passing beyond the inner

end theleof the greater part of it rises up

through the back part of thegrate-bars, while

20

| '_bmtlon with a thin layer of the fuel on this

a smaller portion passes backwmd in the thin
space between A and the front part of the
grate-bars, becoming highly heated, and then
rising up between the bars to enter into com-

part of the bars. The air-supply passing up

through the back part of the grate-bars, be-

- 1ng more than willenterinto combustion with

the solid fuel there situated, will partly pass

~ through the same, beGOHIlIlﬂ‘ highly heated,

30

33

40

50

55

vided with a handle E for this purpose.

and will i 1mpinge upon and enter into com-
bustion with the combustible gases that are
passing forward from fuel on the front part

0of the furnace.

In the arrangement shown in Fig. III the
plate A isnot, ﬁxed but can be slid in and out
upon the :aJnﬂ*le-non ‘bearings B, being pro-
By
this means the effect of the plate upon the
combustion can be modified according to the
position of the plate. The flap C is in this
case fixed on the furnace-front.

Ifigs. IV and V show perspective views to
an enlarged scale of the plate A, formed with
an opening K, which can be made more or
less closed by a slide F’, moved by a handle
(x, 80 as to admit more or less air from below
into the space between the plate and the bars.

Fig. VI shows a vertical section of a loco-
motive fire-box with this invention applied
thereto, the plate A being in this case ar-

by means of the handle K, either into the posi-
tion shown or into the opposite position on
the other side of the fire-box, according to
the direction in which the engine is traveling

The fresh fuel must in this case be thrown

either on the front part or on the back part

of the grate, according to the position of the

plate A; or,instead of arranging the plate A to

60

- shift, as described, it may be fixed in the posi-

tion under the front end of the grate, and a

second plate A® Iig. VII, be fixed below it,

extending from the back end of the fire-box,

- just above the flap J, to within a certain dis-

tance of the front end, so that when the en-

In or- |
"would observe in conclusgion that it has been

der both compartments.
18 also radically different from that herein
described and claimed, and operates to ac-
Loth the prior de-

426,599

gine 1s running forward the au-supply en- 63

telllflﬂ‘ through T passes, first, forward under-

into the furnace, while on 1"unning backward

'nemh A, and then back again underneath A

the air-supply entering through the flap K~

passes directly underneath A to the furnace;

or, in place of the fixed plate A% the flap J,

70

instead of opening outward, as usual, may be.

arranged to open inward and be considerably

extended in length, as shown in dotted lines '

-at Fig. VII, so that when mlsed it will serve

in lieu of the plate A<
Having now desceribed my invention, I

proposed heretofore to combine with a. grate

‘inclined to an angle of more than fortsf-ﬁve-

degrees from the houzontal an inclined air-
deﬂectmn*plate in front of the grate, the ob-
ject being to afford an mdependent supply

75

S0

of air to the lower or back portion of the

grate, where in this instance the bulk of the
fuel must necessarily lie.
18 not designed or adapted toform a thin air-
space under the front part of the grate or to

cause a small portion of the air admitted un- -
der the deflecting-plate to pass into such

space and become heated therein.
It is essential to effect the objects of my

invention that the plate should form a thin
alr-space open at the back. It is also essen-

tial that the grate should not be inclined

| downward, as in that case it is manifestly im-

possible to maintain at the front of the bars
a thick layer of fuel, which will necessarily

D*ramtam downward. 1t has also been pro-
posed prior to my invention to divide the

Space under a grate into two compartments

by a vertical partition and admit air to the

front compartment direct through the front
wall of the furnace and to the rear compart-
ment by a passage or channel extending un-
T'his construection

complish different results.
vices lack the simplicity and readiness of ap-
plication which characterize my invention.

This construction

9o
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Disclaiming, therefore, what is old, I claim

as my invention—
ranged to be slid upon annle-lron supports I |

1. T'he combination, with a horizontal fur-

nace-grate, of a pla,te extending under the
I proximity thereto,'forming a thin air-heating
space beneath said bars, the air-inlet being
beneath said plate, so that in operation the
air passes backward under said plate, and
the greater portion rises vertically through
the 1eal part of the grate, while a small por-
tion enters said heating-space and reaches
the fuel at the front of the grate in a highly-
heated condition, Substantmlly as described.

front 1 part on]y of the wmte—bms and in close

2. The combination,with the furnace-grate,

'of a plate extending under the front part of

the wlata between lt aud the alr-inlet, a:.rld

LI

I20
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bearings for said plate upon which the latter | specification in the presence of two subserib- 10
is supported, so that it ean slide in and out, | ing witnesses, |
substantially as deseribed. - |
- #. The combination, with a furnace-grate,

. ROBT. MARSHALL.
of a plate beneath the front part of the same, l Witnesses: | N

-forming above it a thin - air-heating space, WM. JOHN WEEKS,
sald plate being provided with valves or slides, ' 9 Birchan Lane, London, E. C.
substantially as deseribed. | WILLIAM F. UPTON,

In testimony whereof I have signed this | 47 Lincolw’s Inn Fields, London, W. C.
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