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To all whom it May conceriv:
Be it known that I, PAUL L. CROWE, a citi-
zon of the United States,residingatNew York,

in theborough of Manhattan,county and State |
| the shelf-plates for supporting them. Fig.

51is a detail sectional view through one of

of New York, have invented certain new and
useful Improvements in Furnace-Wall Con-
structions; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to
malke and use the same.

My invention relates to furnace-wall con-
structions and arches built thereon, and has
for its object the construction of walls con-
taining air-passages and adapted especially
for use in connection with traveling - grate
marine furnaces of my own invention and
also generally for such other styles of fur-
naces as it may be practical to use in connec-
tion with said walls. .

My invention consists of supporting pedes-
tals or posts, channel-beams laid horizontally
orataninclinefromfronttorearthereon,walls
erecied upon said channel-beams, skewbacks

built into said walls asfootings for the arches

hereinafter desceribed,a vertically-corrugated
partition-wall plate, if desired, extendingirom
the floor of foundation to the top surface of
the flanges of thecentral wall channel-beams
and between said beams, which plate, how-
ever, may be omitted, the said walls having
air-passages leading, respectively, into said
skewbacks, and other air-passages in said
walls leading into the combustion-chamber
over the grates, and air-passages from certaln
of said skewbacks leading into a broad air-
passage in the central arch over the grates
and thence forward and downward into the
combustion-chamber over the fuel.

It also consists of certain other novel con-
structions, combinations, and arrangements

of parts, as will be hereinatter more particu- ;
| tending spacing-lug 6 to space the channel-

larly set forth and described.
In the accompanying drawings, Figare 1 is
a vertical central section through a furnace,

the walls of which are constructed in accord-

ancewiththepresentinvention. Fig.2isaver-
tical transverse section through the side and
central walls of such a furnace and through
the front arch of the fire-box. Fig. 3 18 a
fragmentaryhorizontal sectional view of a por-
tion of the furnace, illustrating the manner

wirable to use more.

| the

| of building up one of the walls of the fur-

nace and showing adjacent parts at thefront.
Fie. 4 is a vertical transverse sectional view
showing the arches over the fuel-ports with

the fuel-ports, showing the alr-space juast to
the rear of the front plate. Fig. 6 is a detail
perspective view showing the upper end of
one of the wall-supporting posts and a por-
tion of one of the channel - beamns resting
thereon. Fig. 7 is a top plan view of the fuel-
port shelf-plate. Fig.31sa perspective view
of one of the skewbacks for supporting one
of the arches of the furnace. IFig. 9 is a
detail sectional view showing the channel-
beams of one of the walls resting upon one
of the supporting-posts, the channel-beams
being secured to a cap-plate on the posts in a

slightly-different manner from the way shown

in Fig. 6.

I will first describe said walls as construet-
od for a battery of two furnaces arranged
side by side under one boiler.

Upon the floor or foundation 1 erect sup-

‘porting pedestals or posts 1 1, of any desired

number, but preferably two for each side
wall and two for the partition-wall, said posts
in each instance being of any suitable design.
The rear posts 1 in each wall are preferably
substantially +-shaped in horizontal section
and respectively provided with suitable in-
tegral or affixed caps 2 2 and footings 3 3.
The front posts 1 in each wall are approxi-
mately T-shaped in horizontal section and

| respectively provided with suitable caps 4 4

and footings 5 5. I will describe the struc-

ture as if it only contained two posts under

each wall, though it may sometimes be de-
The upper surface of
said eaps forming part of said posts is prel-
erably provided with a central upwardly-ex-

beams, hereinafter described, and with an

upwardly-extending binding-lug 7 near each

side edge of saild post-cap to engage locking-
notches formed in the channel-beam flanges
8 to prevent lateral motion of sald beams.
The side walls, which are similarly construet-
ed, are erected as follows: Upon the tops of
posts 1 1, already described, are laid

| channel-beams 9 9, with their flanges 8 8 di-
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rected, respectively, to the right and left,
which beamsextend longitudinally of the fur-
nace from front torearand arehorizontal or at
a longitudinal incline, as desired, but parallel
and on the same plane with each other and
with the channel-beams 9 in the opposite
wall. The degree of incline, if any, is pref-
erably effected by making the rear posts 1
longer than the front posts 1, or vice versa.
In my construction I prefer to bolt the
front posts 1 to the front-wall 10 of the fur-
nance; but that is of course not essential.
Said channel-beams 9 9 are further provided

with notches 11 11 to engage the upwardly-

extending binding-lugs 7 7, formed upon the
heads or caps of said posts11. I may, how-

ever, employ equivalent means for binding

sald channel-beams by providing apertures
or notches 12 12 in said post-caps, as seen in
Fig. 9, and coustructing fingers 13 13 upon
said channel-beams to engage said apertures
by turning downwardly a small section of
the channel-beam flanges. The channel-
beams are spaced a short distance apart by
the upwardly-extendingspacing-lug 6,formed
upon said post-caps 2 and 4. Upon said
channel-beams 9 9 I construet one or more

courses of brick or tile 14 14, preferably of |
the kind manufactured of fire-clay, said brick

being provided with vertical or inclined or
horizontal apertures 15, as the case may be,

- to form air-passages adapted to connect with

35

4.0

similar air-passages in the superimposed or
underlying courses, the walls of which ap-
ertures may be inclosed within the parallel
walls of the individual brick or may be con-
structed by forming a groove in one brick
adapted to register with a similar groove in
an adjoining brick. Preferably upon the
third of such counrses of brick I erect skew-
backs as footings for the central arch and for
the bridge-wall arch of a furnace. The skew-

~ backs 16 for the central arch are of any suit-
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‘ablenumber, preferably five, and are set side

by side and secured to the skewbacks in the
opposite wall by buck stay-rods 18. The said
skewbacks 1616 are substantially hollow and
are set over the vertical air-passages in that
portion of the wall and are so constructed as
to conduct the air into the arch 23, for which
they form the footings. The forward skew-
backissetashortdistance back from the front
wall 30, such distance being substantially
equal to the width of a front arch bracket or

‘shelf hereinafter described. Springing from

sald five skewbacks 16 on the one side to
five similar but double-faced skewbacks 21
21 in the central or partition wall 22 is a cen-
tral double arch 23,0f brick,containing an air-
space 24, closed at the rear, as at 25, and open
at the front, as at 26, which arch air-space 24
receives air through the skewbacks support-

- ing the arch and transmits it forward and

bustion -chamber 27 above the fuel. Sazaid

arch may follow the same inclination, if any,
of the channel-beams 9 9 or may be raised to

| the fuel-ports 34 of the furnace.

713,068

| a greaterinclination by padding the support-

ing-walls. -The faces of said skewbacks 16
and 21 are thus covered by the arch, and the

‘wall between the said skewbacks and the

bridge-wall skewback is built up of brick to
any suitable and desirable height and con-
tains vertical air-passages 28 28, with horizon-
tal upper terminals 29 29, leading into said
combustion-chamber 27 above the fuel. Se-
cured against the side walls and the central
wall by anchor-bolis or any other suitable de-
vice (or, if desired, built up of bricks) is the
front wall or plate 30, consisting, preferably,
of an end plate 31, secured to the end of each

side wall, and a central plate 32, secured to
| said central wall, and an arch-plate 33, (pref-

erably a flat arch,) extending from each end
plate, respectively, to said central plate,
which arch-plates 33 form the arches above
In case of
single furnaces there is of course no central
wall or plate, and the fuel-port arch-plate ox-
tends from one end plate to the other end
plate avd is bolted or otherwise secured
thereto. |

To the rear face of the arch-plate 33, near
the lower edge thereof, is bolted or otherwise
secured a shelf or bracket 35, having box
ends 36 flared outwardly to form the footings

{ and support for a front fire-brick arch 37 to

protect the front wall from the excessive heat.
The lower face of said shelf 35 is preferably
convex downwardly and extends at the cen-
ter slightly below the line of the fuel-port
arch-plate 33,which, besides affording greater
protection to said plate, operates to lessen
the volume of coal entering the port at the
center, while permitting a larger quantity to
enter at the sides, where combustion is more
rapid. The flared box ends 36 of the shelf,
respectively, overhang the adjoining chan-
nel-beams, and the shelf proper is provided
with several vertical apertures 38 38 close to
the front wall 30 for the passage of air. Upon
sald shelf is econstructed an arch 37, prefer-
ably of fire-brick, which brick are set on edge
and project beyond the edge of said shelf to-
ward the front of the central brick arch, but
s0. a8 to leave the passage 26 between the
rear face of said front arch and the front face
of said central arch 23. Between the front
wall 30 and the brick upon said shelf 35 is
left an air-passage. 39, extending from end to
end of said shelf. The front arch terminates
upon the outwardly -placed ends 36 of said
shelf 35, and the space between said shelf end
and the side wall of the furnace or the side
boiler-tubes, as the case may be, is filled with
brick or asbestos, or both, as at 40, except
that an air-space 41 is left between said fill-
ing and the front wall of the furnace, thus
permitting circulation of air through a ver-

| tical passage 42 in said side wall into said
downward In heated condifion to the com-

space and over the end of said shelf into the
space 39 between said front arch and said
front wall and down through the apertures
58 in sald shelf to the ecombustion-chamber,
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the upper faces of said channel-beams 9.9 be-
ing preferably covered with brick clear to
the front wall 30, and said vertical passage
42 passing through said brick and registering
with the space between said channel-beams
99. Thespace between the adjoining shelves
35 35 at the central partition-wall is partly
filled substantially as above deseribed for

said side wall. When using the type of boiler

partly shown in the accompanying drawings

at 43, the lower horizontal front header 44 of

the boiler is preferably placed immediately
above and in contact with said front arch 37
and a filling of brick interposed between sald
header 44 and said front plate 30,above which

brick filling is preferably inserted a broken

brick and asbestos filling, as at 45, to choke
all passages and crevices to the height of
loweroverhead tubes46. In usingother types
of boilers it might be preferable to superim-
pose a second front arch above sald first one
in place of said horizontal header, the rest of
the front construction remaining the same.
The central wall in battery-furnaces is con-
structed substantially the same as the side
wall, except that said central wall contains
double-faced skewbacks 21 instead of single-
faced skewbacks, as at 16. Upon said side
and central walls, a suitable distance in rear
of said central arch, are
21, and upon a predetermined course of brick,
(preferably the third,) forming part ot said
wall, I place or build bridge-wall skewbacks
48 48, preferably hollow, from whichissprung
the bridge-wall 49, consisting of two double
arches, the lower two arches 50 50 (which
may, however, be integral) on one plane
and the other two arches 51 51 (which may,
if desired, be integral) superimposed upon
the lower arches, but so construected, pref-
erably, as to break joints with the lower
arches—that is to say, the upper arches are

begun a short distance in rear of the front

edge of the lower arches and extended a short
distance in rear of the rear edge of the lower
arches. Upon said upper arches 51 is built
up a brick wall 52 to the height of the lower
overhead water-tubes 46. The faces of the
bridge-wall skewbacks 48 are covered by the
side and center wall bricks and by the brick
of said bridge-wall arches 50 51, and the
bridge-wall skewbacks 48 in the center wall
are tied to the skewbacks in the side walls

by buckstay-rods 53, traversing said arches..

In the rear of said bridge-wall 49 and bridge-
wall arches is preferably a filling of broken

‘brick and asbestos, as at 54, to make a flush

face for the rear casing-plate 55 and to far-
ther prevent the radiation of the heat from
the rear wall.
is supported in place in any desirable and
suitable manner. The rear end of said fur-
nace inclosure is preferably entirely open be-
neath the lower line of the bridge-wall arch
49: but, if desired, said rear end may be en-
tirely closed by one or more plates or by a

placed skewbacks

The rear of said bridge-wall

85

' bridge-wall and casing 55 immediately above
the arch and is covered by a suitable remov-

able closure. -

It will be obvious that my said invention
is capable of and would require many minor
modifications to adapt it for nse with differ-
ent types of boilers, all of which modifica-
tions would be well within the scope of my
invention. For example, In the accompany-
ing drawings my wall construction is shown
in connection with a type of boiler known as
the ¢ Babcock & Wilcox tubular boiler,” in
which side tubes are shown outside of the
furnace-walls proper. It will be obvious that
in using a type of boiler in which said side
tubesor theirequivalent are not used 1 might
without departing from the spirit of my in-
vention substitute in their stead an exterior
brick wall to prevent an abnormal radiation
of heat from the sides. If desired, also the

metallic skewbacks may be omitted and any.

other desirable footings in the walls substi-
tuted, and the buckstay-rods might then, it
desired, penetrate the walls and engage exte-
rior buckstays.. | -

Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. A furnace-wall, comprising supporting-
posts, channel-beams resting upon the same
with their webs vertical, and means for spac-
ing them apart, so that air may pass between
them, bricks mounted upon the upper edgesot
said channel-beams and having air-passages
formed within the same arranged above the
space between said beams, the said passages
oxtending upwardly and delivering air into
the combustion-chamber of a furnace, sub-
stantially as described. |

9. A furnace - wall, comprising front and
rear posts, cap-plates secured to their upper

ends, channel-beamsextending from the front

to the rear posts, means for spacing the chan-
nel-beams apart to form air-passages between
them, bricks formed with air-passages mount-
ed upon the channel-beams so that the air-
passages in them will register with spaces be-
tween the channel-beams, the said bricks hav-
ing lateral passages in the upper part of the

brickwork for delivering the air into the com-

bustion-chamber of a furnace, substantially
as described. - . |

- 8. Inafuarnace thecombination with acom-
bustion-chamber of walls therefor, compris-
ing front and rear posts formed of angular
material, foot-plates secured to their lower
ends, and cap-plates upon thelr upper ends,

the said rear posts being made higher than
the front posts, channel-beams resting upon

the said front and rear posts and inclining
from the rear toward the front, spacing-lugs
upon the cap-plates adapted to project be-
tween the channel-beams for spacing them
apart and thereby forming air-passages be-
tween them, bricks mounted upon the said
channel - beams provided with vertical pas-

wall. A suitable manhole 56 penetrates said | sages formed in and between them, part of
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sald bricks being provided with lateral pas- I for partially inclosing a grate and a combus-

sages connecting the vertical air- passages
with the combustion-chamber, substantially
as described.

4. Inafurnacethecowmnbination of side wa.lls
provided with air-passages, hollow means sup-
porting said walls so that air may pass up-
wardly to said passages, hollow skewbacks
mounted npon the said walls, the hollow por-
tion of said backs receiving air from the pas-
sages in the wall, means for directing the air
whieh passes throug‘h the wall - passages,
and the skewbacks into the furnace, arches
springing from and resting upon the said
skewbacks, and means forsupporting a boiler
above the said arches, substantially as de-
scribed.

5. Inafurnace,thecombination of side and
middle walls havmw alr-passages passing up-
wardly through the same, hollow supporting
means below the walls for admitting air to
the sald passages, hollow skewbacks mounted
upon the walls having their central passages
coinciding with the air-passages of the wall,
tie-bolts engaging said skewbacks for holdmg
them in pOSltIOH the said skewbacks having
Inner beveled faces,arches mounted npon said
beveled faces and extending from one wall to
the other, said arches bemn‘ provided with
passages connecting the hollow skewbacks

‘with the combustion chamber of the furnace,

and means for supporting a boiler above said

arches, substantially as deseribed.

6. Inafurnacethe combination of side walls
having vertical passages formed therein, a
series of skewbacks mounted upon said walls
and having passages registering with the pas-
sages in the walls for forming a part of these
passage-ways, a double brick arch springing
from and connecting the said skewbacks of
adjoining walls, the said arch having an air-

passage formed therein and connected with

the combustion-chamber of the furnace, the
sald air-passage in the arch being also con-
nected with the air-passages in the support-
ing-walls,the structure being such that heated
alr may be delivered from the walls and arch
to the combustion-chamber, substantially as
described.

7. Afurnace-closure,comprising wallshav-
ing alr-passages formed therein, extending
around asultable grate, a furnace-front, com-
prising end plates and a connecting pla,te an
arch-supporting shelf secured to sa,ld front,
a boiler-header, a brick arch mounted upon
sald shelf and adapted to protect the said
header, the lower face of said brick arch and

of said arch plate or shelf extending slightly
below the lower line of the front plate, about |

the center or mid-section,and operating to les-
sen the volume of fuel about the center of the
fuel-port, and an air-space formed between
the arch and the front plate for protecting

1t from excessive heat, substantla,lly as de-

sceribed.

tion-chamber, a dauble areh formed between
its forward ends having an air-passage closed
at the rear and open at the front of the com-
bustion-chamber, a furnace-front, comprising
side and central plates, a supporting-shelf
secured to the front and having vertical air-
passages formed therein, the lower face of

| shelf over the centerof the fuel-portand grate

- extendingslightly belowthe lowerline of front
- plate, thereby diminishing the supply of fuel
about the lateral center of the grate-surface,

=i e el —

a boiler-header, an arch for protecting thesaid
header mounted upon said shelf, air-spaces
left between the arch and the front for intro-
ducing air through the passages formed in
the shelf to the cembﬂsbion-chamber, and a
briek filling interposed between the boiler-
header and the furnace-front, substantially
as described.

9. A bmler-support eomprlsmﬂ side walls
provided with alr-passages and a front, the
said front comprising plates and a support-
ing-shelf, end bearing-pieces formed upon the
said Shelf and adapted to rest upon the walls
of the furnace, a space being left around the
ends of the said shelf and connected with air-
passages in the walls, an arch supported by
the said shelf and arranged so as to leave an
alr - space between it aud the front plates,

‘apertures in the shelf communicating with

the combustion-chamber of the furnace, the
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whole structure being such that air may pass

upwardly through the furnace - walls, pass
the ends of the shelf into the space between
thefront arch and the front plates, and thence

downwardly through the passages in the shelf

to the combustion- ehamber substantially as
described.

10. In a furnace the combination of side
walls and a front arch, skewbaeks mounted
upon thesaid wails, brid ge-wall arches mount-
ed upon the sald skewbacks, one of said
bridge-wall arches being superimposed above
the other, and means for supporting a boiler
above the pridge - wall, substantially as de-
scribed.

11. In a furnace the combination of blde
walls, skewbacks mounted thereon having
upper and lower beveled faces, lower arehes
engaging the lower beveled faces and upper
arches resting upon the lower arches and en-
gaging the upper beveled faces of the skew-
backs,the said doublearchesforming a bridge-
wallforthe furnace,brickwork mounted upon
the said arches for protecting the rear casing-
plate outside the arches and b1 ickwork, a rear

casing-plate back of said arches, and a ﬁllmﬂ'

of asbestosand brick filling thespace between
the rear plate and the bmdge-wall substan-
tially as described. :

12. In a furnace the combination of side
walls, skewbacks mounted thereon, double
upprer and lower bridge-wall arches mounted
on the said skewbacks and forming a bridge-

8. Afurnace-closure, compmsmﬂ' sidewalls | wall for the furnace, a rear face- pla,te, and &
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brick and asbestos filling interposed between |

the rear plate and the bridge-wall, substan-
tially as described.

13. In a furnace the combination of side
walls, skewbacks mounted thereon having
npper and lower beveled faces, arches rest-

ing upon the upper and lower faces of the

said skewbacks, and means for supporting a

boiler abhove the said arches, substantially as |

described.

14. In a furnace the combination of side
walls and a furnace-front, the said front be-
ing made up of front plates and a support-
ing-shelf secured thereto, an arch mounted

P

5

on the said shelf so as to leave an air-passage
between it and the front plate, fire-brick ar-
ranged between the arch and the front plate
above the said air-space, a boiler-header rest-
ing above the said arch, and a filling of as-
bestos and broken material arranged above
the brickwork to seal all apertures at the top
of the front arch, substantially as described.
In testimony whereof I hereunto affix my
signature in presence of two witnesses.
PAUL L. CROWEL.
Witnesses: |
EUGENE F. CROWE,
G. H. WILDE.
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