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To all whom it may concern:
Be 1t known that I, ORLAND D. ORVIS a
citizen of the United Smtes residing at Chi-
¢ago, 1n the county of Cook. and State of Illi-
nois, haveinvented anewand useful Improve-
ment in Steam-Boiler Furnaces, of ‘which the
following is a specification.
My mventlon relates to an im p1 ovement in
furnaces for use more especiallyin connection

.Wlth steam—boﬂerb without, however, limit-

ing it to that par ticular connecmon and. isin
the nature of an improvement upon the con-

- struetion of steam-boiler furnaces shown and
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described in Letters Patent of the United
States, No. 524 029, granted to e Auwubt 7,
1894,

My present object is to provide certain
chanfres in and additions to the said patented
constluctlon which, without departing from
the general character istics thereof, render the
furnace still more effective in the directions
of perfect combustion of the fuel and maxi-
mum utilization of the heat for steam produe-
tion, as well as more economical to construct
and easier, qmeker and less expensive to re-
pair.

In the drawings, Figure 1is a lonﬂ'ltudmal
section taken on 1irr ef:rulal line 1 of Fig. 2,
viewed in the direction of the arrow and show-

ing a steam-boiler furnace constructed with
my present improvements with one form of
construction at the bridge-wall; Fig. 2, an
enlarged cross-section taken on 1rreﬂ'u1ar 11ne
2 of I‘w* 1 and viewed as indicated by the ar-
rOW smd showing another form of construc-

‘tion at the blldf’”e wall; Fig. 5, a broken sec-

tion on the same scale as Fig. 1, the section
being taken on line 3 of Fig. 2, the construc-
tion at the bridge-wall being the same as in
Fig. 2; Fig. 4, an enlarged broken section
taken on line 4 of Fig. 3 and viewed in the
direction of the arrow; Fig. 5, an enlaro'ed
section of an arch, taken on 1me 5 of Flt, ;
Fig. 6, a perspeetlve view of one of the blocks
or slabs employed in the arch construction;

IFig. 7, a broken section showing one of the
side ﬂ*lates I employ, and Fig. 8 a section on
line 6 of Kig. 7.

A A are the sule walls of the furnace B ,

the front wall or face; C, the rear wall, and
D the bridge-wall.
K is a bmler which may be of any desired

construction.
I’ is the ash-pit, and G the fire-chamber.

In the fire-chamber G are preferably two
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alches H H, extending from the front of the -

ire - Gha,mber to the bridge - wall. These

arches are of the same f01m in cross-section
and are separated by an updraft-passage H'.

Hach arch is formed with two lower tubes or
cylinders 7 ¢ and an upper tube or cylinder
t*, supported at their rear ends in the bridge-
Wa,ll and at their forward ends in the flom
wall.. From thesaid forward ends, toward the
lower sides, extend tubes £, which project be-
yond the face of the furnace and are closed
with serew caps or plugs *. Adjacent to their
forward ends the tubes or cylinders?, ¢/, and £
are provided with npwardly- extendm plpes
s, which connect with a three-way union ¢,
from which extends a pipe s°to the front end
of the boiler.

In the construction shown in Fig. 1 the
tubes £ ¢ £ extend at their rear ends to a water

“head or chamber H* mounted in the bridge-

wall. Extending flOIIl the rear ends of the
¢ylinders or tubes t,t'yand 7%, in the construc-
tion shown in Fw‘s 2, 3, and 4, are p1pes

which connect WLth a thr ee-way union 7, fr om
which extends a pipe 7%, passing 13]110110*‘]1 the
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rear wall C and closed at the end w1bh S re-

movable cap or plug #*. A pipe 7° extends
from the pipe *into the rear end of the boiler
E. In the construction shown in Fig. 1 the
pipe r* communicates directly with the water-
head II°. The tubes or cylinders ¢ { form
the lower side supports of the respective
arch to which they belong, the tube #* forming
the ridge. _
tions, complising blocks or slabs I, of fire-clay
or other highly-refractory heat-storing mate-
rial. They are preferably of the form shown
most clearly in Figs. 5 and 6, having concave
sideedges ¢ to fit closely over the tubes or cyl-
inders, against which they rest, and smooth
end faces g'. 'The blocks I may be changed
1n form, as desired; but when placed in posi-
tion, as shown, they should fit closely against
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2 , - 611,975

the front and rear walls and against each
other to form an arch sufficiently tight to
prevent the passage of any products of com-
bustion except beneath the tubes or cylin-
ders ¢ to the updraft-passage IH'.

Resting upon a sill or shelf p at the front
wall and upon a sill or shelf p" at the bridge-
wall are parallel angle-iron supporting-beams
2%, the outer edges of which should in prac-

(o tice be in direct vertical line with the inner
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edges of the tubes or cylinders £, as shown
in Fig. 2. Resting in the supports p*is a
plate p°, which extends approximately the
full Jength of the supports and Is formed in
one piece or of closely-fitting sections.

K K are grates extending Ton gitudinally of
the su ppm*ts p*and prefe bl yintwosections,
as shown in Kig. 1, resting at adjacent ends
on cross-bars ¢. At the outer edge portions
of the grates I are upward-inclined grate-
sections, forming side grates I{', as shown in
Itig. 2. The grates IX extend in the plane of
the plate »° and are of a width equal to or
nearly equal to the distance between the ad-
jacent sides of the cylinders ¢ ', the inclined

crates K' extending from the edﬁ'es of the
wrﬂtes K to the su:le walls of the furnace.

In operation the fuel is fed through the
door Y and spread over the surfaces of the
orates in a usual manner, the hot products
of combustion therefrom rising under the
arches II and escaping beneath the tubes or

cylinders ¢ to the updraft-passage I1', whence |

they spread under the surface of the boiler,
pass backward over the bridge - wall, and

thence forward through the boﬂer flues to

the chimney-flue X. The draft from the ash-
pit to support combustion carries the prod-
ucts of combustion from the burning bed of
fuel in the upward direction to fill the spaces
beneath the arches, whence, owing to the di-
rection of the draft, they are whirled down-
ward against or in close proximity to the in-

- candescent bed of fuel along the inner edges
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the draft, which 1s thus thrown far for

of the grates I, causing approximately com-
plete combustmn, all as set forth at len gth in
my aforesaid Letters Patent.

The blocks I, forming the body portions of
the arches and havin g 1‘1ig]1 heat-storing prop-
erties,tend when once thoroughly heated to fa-
cilitate decomposition of the produects of com-
bustion beneath the arches, and in the present
construction, to aid combustion in the upper
portion of the spaces beneath the arches, I pre-
fer wherever practical to provide draft-pas-
sages Lin the bridge-wall extending from the
ash- -pit to the rear end of the fire-chamber be-
neath the arches. The draft-passages L ter-
minate in preferably horizontal narrow elon-
ocated openings L', formed in metal plates or
blocks set into the bridge-wall, as shown in
Fig. 3, the openings tapering in the direction
of the fire-chamber to increase the force of
ward
in the fire-chamber, supplying air to support

spaces beneath the arches. It is found in
practice that the dr aft-openings L." aid mate-
rially in effecting complete combustion.

I prefer to eonst‘rucb the bridge-wall of or
substantiaily of the crescent shape shown,
whereby the space between it and the boiler
is largest below the center of the latter and
becomes gradually reduced toward the upper
end at the sides of the boiler. Thus the great-
est draft will be below the central portion of
the boiler instead of at the sides, as is com-

monly the case, and I have found in practice

that I gain very materially in steam produc-
tion by’ this construction.

The arches, constructed as herein show
and descrlbed, are designed to supersede the
water-arches shown a,ucl described in my for-
mer patent above referred to. By preference
the arches are given a slight downward in-

clination from the front to the rear of the

fire-chamber. The circulation of water from
the boiler is downward through the pipes 7
and water-head I?or pipes r,thence through
the tubes or cylinderst¢t' ¢ and thence through
the pipess s* back to the boiler. Where a
water-arch comprising a single chamber, as
in my aforesaid patent, 1s unployed the ca-
pacity of the chamber is so much greater than
the pipes passing to and from it that the cir-
culation through the chamber i1s necessarily
slow, whereby over a very hot fire steam may
be prodaced so rapidly therein as to tend to
create a back pressure against the inlet-pipes
and retard the circulation. In the present
construction the tubes or eylinders { ¢ * have
all the capacity necessary to cause the water
passing through them to be raised to the de-
sired high temperature and effect rapid cir-

culation withous danger of creating a back

pressure against the water entering at the

pipes +°. The pipes r, employed in Lhe con-
struction in Ifigs. 2, 3, and 4, and the tubes

3 join the cylinders near the lower sides of
the latter. By removing the screw caps or
plugs ¢* brushes or scrapers may be readily
inserted and passed along the base portions
oi the eylinders and throuﬂ'h the pipes to clean
them when desired.

By employing the supports p* and plate p°
I dispense W1Lh a center wall in the ash-pit,
which would not only increase the expense of

construction, but also interfere more or less

with the air-currents in the ash-pit.

The inclined side grates IX' prevent the un-
due accumulation of fuel along the outer
edges of the grates, their tendency being to
cause the fuel as it is fed to roll or slide to-
ward the center. IFurthermore, they tend to
produce a more or less horizontal side dratt
which stirs up the products of combustion in
a way to greatly facilitate combustion.

The plate »% and its supports p® operate as
a, draft-deflector to prevent air-currents from
entering the updraft-passage without first
rising in the spaces beneath the arches. As

combustion throu whout the upper part of the ! before stated, to effect the best results the
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deflector should be of a width not less than
the distance between the inner vertieal lines
of the adjacent edges of the arches. By sup-

‘porting the deflector, as stated, the central

wall usually provided in the ash-pit is dis-
pensed with. This wall not only adds to the
cost of construction, but by separating the
currents entering the furnace to supply com-
bustion it is apt to render the currents which
flow to the two grates, respectively, unequal

in volume, thereby causing unequal combus- |

tion. In my improved construction the de-
flector has a clear space beneath it for the
circulation of air throughout the ash - pit,

whereby the objection to the presence of the

wall 18 overcome. |
The arches H, constructed as deseribed, are

a very desirable improvement. The tubes {

t' ¢* form circulating-conduits which are al-

‘ways filled with water and practically inde-
structible, being rendered so more especially

by providing them, first, of a capacity not
too great to permit the water heated or steam
generated therein to pass readily through the
pipes s* to the boiler, and, second, by inclin-
ing them, as described, whereby the tendency
of the current under the pressure generated
in the tubes will be in one direction to main-
tain a constant circulation. The blocks or
sections I, forming the body portions of the
arches, store the heat and tend to neutralize
the chilling effect produced by the circulat-

- Ing-tubes upon the hot products of combus-
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tion which rise under the arches. When it
18 desired for any reason to replace any of
the sections with new ones, this may be done
quickly and easily without disturbing the
tubes or the other sections.

I do not limit my invention to the employ- |

ment of two arches, and, if desired, two, only
one, or more than three tubes may be pro-

vided in the arch to effect the desired ecircu-

lation. I prefer, however, to employ two
arches of the form shown, each constructed
with three tubes or water-conduits, mounted
as stated, and capable with their pipe con-
nections of maintaining a circulation of suf-
ficient volume and rapidity through the boiler

~ to prevent deposits, and consequent forma-
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tion of scale, upon the boiler sheet and flues.

I do not confine my invention to use in con-
nection with a steam-generator, nor when so
employed to any particular form of genera-
tor, and while I prefer to construct my im-
provements throughout as shown and de-
scribed they may be variously modified with-
out departing from the spirit of my invention
as defined by the claims.

What I claim as new, and desire to secure

by Letters Patent, is—

1. In a boiler-furnace, the combination of
a grate, an arch inclining downward in the
backward direction and spanning said grate,
and a discharge-passage at one side only of
sald arch and in a plane between the lower

edge of the arch and upper surface of said |

grate, the arch being formed of a frame, com-

prising longitudinally -extending water - cir-

culating tubes in communication at opposite
ends with the boiler, and a body portion of
refractory material supported upon the frame
and filling out the space between said tubes,
substantially as desecribed.

70

2. In a boiler-furnace, the combination of

two grate-surfaces separated by a close lon-
gitudinally-extending bed, an arch spanning
each of said grate-surfaces, an updraft-pas-
sage between the arches above said bed, dis-
charge-passages at the adjacent sides of said
arches only leading fo the updraft-passage,
the arches being formed of frames, compris-
ing longitudinally-extending water-circulat-
ing tubes in communication at opposite ends
with the boiler, and body portions of refrac-

tory material supported upon the frames and -

filling out the spaces between the tubes, sub-
stantially as described.
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3. In a boiler-furnace, the combination of

two grate-surfaces separated by a close lon-
gitudinally-extending bed, an arch spanning
each of said grate-surfaces, an updraft-pas-

page between the arches above said bed, dis-

charge-passages at the adjacent sides of said
arches only leading to the updraft-passage,
the arches being formed of frames, having
parallel longitudinally-extending water-cir-
culating tubes, ¢ #?, inclined downward in
the backward direction, and in communica-
tion at opposite ends with the boiler, and
body portions of refractory material sup-
ported upon the frames and filling out the
spaces between the tubes, substantially as
described. |
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4. Inafurnace,the combinationof an arch,

comprising longitudinally-extending water-
circulating conduits and a body portion
formed of sections of refractory material fit-
ting against and supported by the conduits,
a grate-surface spanned by said arch, and a
discharge-passage at one side only of said
arch and in a plane between the lower edge
of the arch and said grate-surface, substan-
tially as and for the purpose set forth.

5. In a furnace, the combination with the
ash-pit and two parallel companion arches
separated by an updraft-passage and having
outlets at their adjacent lower sides only com-
municating with said passage, of a grate be-
low each said arch and spanned thereby, and
a draft-deflector between the grates centrally
beneath said passage and extending longitu-
dinally above the ash-pit, the deflector being
supported to leave an open-air circulating-
space beneath it, and being of a width not
less than the distance between the inner lines
of the adjacent edges of the arches, substan-
tially as and for the purpose set forth.
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6. Inafarnace, the combination of an arch,
~closed at the rearend,a grate-surface spanned

by sald arch, a discharge-passage at one side

130

only of said arch andin a plane between the

lower edge of the arch and said grate-sur-
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face, a feed-opening for fuel at the frontend | fire-chamber, of substantially crescent shapeo
of the space covered by the arch, and a draft- | at its upper edge, whereby it extends below
opening at the rear end of the said space | and up opposite sides of the boiler, and the

above the plane of the said discharge-pas- | space between it and the boiler is largest be-
¢ sage, substantially as and for the purpose | low the center portion of the boiler, substan- 15
set.forth. | | tially as and for the purpose set forth.
7. Inaboiler-furnace,the combination with ORLAND D. ORVIs.
a horizontally-disposed cylindrieal boiler, of In presence of—
a, fire-chamber below one end portion of the | J. H. LEE,

1o boiler, and a bridge-wall at the end of said | R. T. SPENCER.
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