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o all whom ¥ may' CONCErN.:

Be it known that I, Crarues BREARLEY
Moorz, a citizen of the United States, and a
resident of Evanston, Cook county, lilinois,

have invented certain new and useful Im- .
provements in Locomotive-Boiler Ifurnaces,.

of which the following is a full, clear, and
exact description. _
My invention relates to 1mprovements 1n

Jocomotive boiler furnaces and has special

reference to improvements in refractory bat-

fles or deflecting walls, commmonly  called
arches, for the fire boxes of locomotive
boilers. | | |

“The object of my invention 1s to provide
an improved refractory arch which may be
easily and quickly installed in locomotive

_ fire boxes, which shall be of comparatively
~ light. weight and low cost, which shall be
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adapted for easy repair, parts of which may

ke removed to afford easy access to the sides

or to the tlue sheet of the fire box, and which
shall be formed in such manner that it will

‘materially assist in admixing the fire box.

oases.

to provide an ‘improved arch which shall be
self SUpport'iné\ ¢.'¢., shall be adapted for use
m  locomotive .ﬁl\e boxes which are not
equipped with areh supporting tubes; and,
a further objeet of the invention 1s to pro-
vide an arch of the character here outlined
which mav be readily modified to adapt it
for the introduction - -of heated air to the
fire box. - |

‘Still further objects of iy invention will
appear hereinatter.

My invention comnsists in the several i1m-
provements, the various constructions, and
the combinations of parts, heremafter set
forth and particularly pointed out i the
appended claims; and will be readily un-
derstood upon reference to the accompany-
ing drawings in which I have illustrated a
structure which in a preferred form em-
hodies the several features of my ivention.

[ these drawings, which form a part of
this specification: Figure 1 1 a plan view

of a fire box containing a refractory arch |
cmbodyving one form of my invention, the

crown sheet of the fire box being broken
away to disclose the archj Ig. 2 1s a sec-

tional view on the line X—X of Ifig. 1;

A -subordinate ()bjeet of my invention 1s

1 Fig. 8 is a sectional view on the line Y—Y

of Fig. 2, viewed in the direction of the
arrows; Fig. 4 1s a similar section of a nar-
row fire box equipped with my novel arch;
Fig. 5 is a plan view of a modified form of
my arch; Fig. 6 is a sectional view thereof
on the line Z—Z of Fig. 5; Fig. 7 1s a ver-
tical -section on the line U—U of Fig. 6;
Fig. 8 illustrates the adaptation to a narrow
fire box of that form of my invention which
is depicted in Fig. 5; Figs. 9 and 10 are
perspective views of interlocking and spac-
ing blocks or bricks, by which I adapt the
main refractory members, carriers or sup-

ports of the arch to fire boxes of different

widths.

My invention may be embodied in arches

of various forms and 1n various .locations
in the fire box. I have herein confined the
illustration of the invention to so-called seli-
supporting front arches which extend from
side sheet to side sheet of the fire box, but
desire that it shall be understood that my
invention is not confined or limited thereto.

A locomotive boiler fire box, as shown 1n

the drawings is made up of a flue sheet 2,

the side sheets 3, 8, a crown sheet 4, and a
real sheet 5. |
fuel door 7. The flues 8 lead forward from
the flue sheet. - . -

6 represents the fire box grate.

A so-called front arch usually occupies an

inclined position in the front part of the fire

hox, its lower end closely approaching or be-

The rear sheet contains the.
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ing in substantial abutment with the lower

part of the flue sheet. = Its office is to prevent
the direct flow of the gases and combustible
particles from the grate to the filues and to
force. them toward the rear end and side
sheets of the fire box and thus cause active
combustion te take place throughout the

length of the fire box, the object being to

insure the uniform distribution of the heat
to the walls and crown sheet of the fire box.
An arch or baffle which is composed of re-
fractory material attains the maximum tem-
perature of the fire box and periorms the
further office of igniting gases and particles
which might otherwise escape unconsumed.

A particular object of my invention 1s so
to improve the arrangement and construc-
tion of refractory arches that the same shall

| better perform the function of diverting and
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admixing the gases and combustibles within |

the fire box and the function of igniting
them before they pass into the flues. To
this end I build my arches of a number of
refractory parts so disposed or arranged as

~ to present a very large superficial area or
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the retarding and admixing

‘In a refractory

DOX.

1gnition surface and also to enhance both
_ effects of the
arch upon the gases and combustibles.

The qualifying term “refractory” used

throughout this specification and the ap-

pended claims is in- all places intended to
define non-metallic structures, and parts,
¢. ¢., such as are made of fire clay or the like.

In carrying out my invention 1 employ a
considerable number of independent refrac-
tory bricks, generally of several different
shapes, and assemble them in a way to secure
these advantages and others herein men-
tioned. _

A special feature of my invention resides
arch which occupies an in-
clined position in the fire box, and is made
up of two principal kinds of bricks, the one
kind being supporting bricks that are sepa-
rated by considerable spaces, and the other
kind being cover or panel bricks that rest on
the supporting bricks and close or substan-
tially close the spaces between them. Irre-
spective of the form of the top of an arch of
this construction, its under side obviously
presents a plurality of surfaces which oc-
cupy different planes and positions and form
deflecting walls and mixing cavities which
are of such extent and capacity that they
materially enhance combustion within the
fire box. I make the supporting bricks,
members, or spans, of sufficient strength to
support their own welght and the weight of
the superposed cover bricks. The size of
the spans or supporting bricks and the dis-
position thereof in the fire box are deter-
mined by the positions of and the distances
between their points of support in the fire
in all cases the several supporting
and cover bricks are small enough to be
handled easily and passed through the fur-
nace door. As ‘the cover or panel bricks
have no weight to support and are subjected
to little, 1f any, strain they may be both thin
and light. Another reason for this is that
the cover bricks are farther removed from
the direct heat and action of the fire and are
In a measure protected by the cavities be-
neath them. The cinders and pieces of coal
which by the action of the draft on the fire
are violently thrown against the under side
of the arch are impeded and broken by im-
pact against the heavier supporting bricks,
and the cover or panel bricks, which are in
a great measure relieved from the scouring
action of these particles, are practically as
long-lived as the supporting bricks. In
consequence ot the employment of alternate

990,375

an arch embodying my invention is consid-
erably less than that of an ordinary arch of
the same over-all dimensions. Being made
up of small units or members my arches may
be put up and taken down more easily than
others. Another advantage pertaining there-
to 1s that the small, light, marginal bricks
may be easily removed when work is to be
done upon the side sheets or the flue sheet
or the stay bolts of the fire box. Two other
advantages are inherent to the structure de-
scribed, namely; to a considerable degree,
the arch is flexible, that is, being composed

of parts which have no large areas of op-

posing contact one with another, it readily
adjusts 1teelf to the walls of the fire box
and to any movement thereof which is oc-
castoned by variations of temperature; and,
second, the joints formed by the overlapping
supporting and cover bricks do not fuse to
the extent which causes an ordinary arch
soon to become a substantially rigid mass or
structure. These features and advantages
are preserved in that form of my invention
which 1s illustrated in the several figures of
the accompanying drawings. The bricks
@, a’ are the refractory sustaining spans or
members which are first positioned in the
ire box, and the refractory bricks & are the
covers or panels which are later placed upon
the supporting members.
form of arch hére shown the supporting
menbers or carriers rest upon abutments or
lags provided therefor-on the side sheets of
the fire box. At each place I make use of
two supporting bracks «’, ¢’, which together
form a span, «, that reaches from one side
sheet to the other. In this case cach span o
has the side sheet as one support and the
abutting brick o’ as its other support. TIn
short arches only two of the supporting
spans are necessary; in longer arches three
and sometimes more are used. Thus the
arches herein shown have three 'of the self-
supporting spans or arch sections. One
manner of furnishing supports therefor will
be explained hereinafter. Tn building this
arch 1 first place a refractory support
agamnst or substantially against the flue
sheet and then position the next support or
span parallel to 1t and at a considerable dis-

-tance from 1t. - I then place the thin bricks,
slabs or panels upon these two supports to -

secure the second support in its proper re-

Jlation to the flue sheet and close the space

petween the two supports. Afterward the

next span and the next set of panels are put

1in place in like manner. It will be noted
that 1n that form of the invention shown in
the drawings, cinder discharge openings d
are left at the lower corners of the arch. due
to the inclination of the lowest span bricks.

Referring now to Figs. 1 to 4, it will be

seenn that the particular arch there shown is

In the particular
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bers.
shaped to abut respective side sheets 3 of .
the fire box, and lugs 8’, arranged 1n corre-
sponding groups on said side sheets, talke

be maimtained.
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spans or arch sections, a, @, @, and two trans-
verse rows or courses of thin bricks, slabs
or fillers, 6. Xach span, a, is preferably
composed of two long refractory bricks a’s
«’, which constitute the supporting mem-
The ends of these bricks are here

the weight of the arch and prevent vertical

displacement of the supporting members or |

bricks. This construction in which few
parts are directly supported by the sicle
sheets. and in which the studs are arranged
in groups, possesses the advantage that the
usual number of studs 1s reduced, with con-
sequent reduction in the number that need
The supporting bricks «,
¢/, as shown in Figs. 3 and 4, are arranged
at opposite inclinations and arch against
one another, their ends meeting in the mid-
dle of the fire box. These bricks ¢” are of a
width preferably exceeding their depth, for,
as hereinafter described, 1 desire that these
particular bricks shall form parts of the
top as well as the bottom of the arch. ach

supporting brick is provided with a deep re-

cess, pit, or pocket ¢ in its under side, for
the purposes above mentioned and herein-
after cet forth. Tt will be noted that the

ends of the bricks «’, «’, are of full cross
“gection, the pockets or pits being of less

lencth. In some cases I employ bricks or
members o’ which ave of channel section
throughout, but, for various reasons, ineclud-
ing added strength and convenience In
manufactare, I prefer the forms herein
shown. A further’advantage of such form
will be explained hereinafter. The spans
or arch sections, ¢, may occupy vertical po-
sitions in the fire box if desired, but the arch
lends itself to simpler design when the spans
are inclined with respect to a vertical plane
and toward the flue sheet. Preferably, as

shown in Figs. 1 and 2, the inclination 1s _
- area or ignition surface of the arch is much

such that the upright planes of the sup-
porting Dbricks are perpendicular to the
pitch line of the arch, meaning the top plane
of the arch as a whole. The bricks, 6, are
thin <labs of fire clay and are laid upon the
tops of the spans, @, a, closing the spaces
between them, and hence constituting panels
or cover members between the supporting

Jbricks. Inasmuch as the arch as a whole 1s
pitched or inclined toward the flue sheet, 1t

is decirable that the panel bricks be not sim-
ply laid on the supporting bricks, but that
cne or both bricks shall he provided with
shoulders that will prevent the sliding or
displacement of the panels and also POSI-
tively hold the spans apart. In the present
example, a3, ¢, represenit the shoulders on
the supporting members, @’; and o, 0” rep-
resent the shoulders on the panél bricks 2.
An advantage of shouldering the panels 0

- engagement with the sides of

- recesses of different dept

into or upon the supporting members in
- this manner is that the tops of the support-
ing members are not completely covered by

the panels and the supporting members 1n
themselves add to the total length of the
arch. I prefer that the top of an arch of
the kind here shown shall be flat or smooth
and therefore provide the sectlons or mer:-
bers o’ with comparatively deep shouldeis
for the ends of the panel bricks so that the
tops thereof are made flush with the tops of
the members «’. 1 prefer also that the
bricks % shall have ribs or shoulders b’ for
rago _ the members
«’. as clearly shown in Fig. 2. Each brick 6
is preferably provided with a
p3. These pits or recesses 0° add to the

‘depth of the recesses between the spans ¢y

and the end flanges »* of the bricks 0 serve
to divide each main recess between the spans
into several sections. An arch of this con-

‘struction, as clearly shown in Tigs. 2 and

3, contains 1 1ts bottom or under side five

3

pit or recess’

70

75

80

8D

distinet transverse channels or recesses, each

divided into several parts, as by the end
pertions af of the members @’ and the por-
tions 0* of the members . As hereinbetore

stated, the sapporting members are also re-.

cessed or pitted. The sabstitution of plain
bricks or slabs for the shouldered and re-
cessed or pitted bricks is within the scope of
my invention; but I prefer that the support-
ing members or carriers ¢’ shall always be

orooved or pitted, as herein indicated, par-
ficularly as such form lends ifself to the

construction of supporting members of mini-
mum weight and maximum strength, con-
sidering the bulk of material used. In

either construction, the arch is formed or

provided with. many deflecting surfaces and
hs, m which the

118j

currents of gases impinging upon the arch

are effectnally broken up and admixed,

stratification of the gases being effectuaiiy
prevented; and, obviously, the superficial

increased, as compared with an arch of the
ordinary torm. |
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Although T have herein shqwn support-

ing members or spans of a kind adapted to

the peculiar supports furnished by the side
sheets of a fire box and of a kind to reach
from side to side of the fire box, 1t 1s obvi-
ous that my-invention admits of other av-

rangements of spaced supporting bricks

which span between supporting devices of
other kinds and other arrangements in the
fire box. - |

The arch illustrated in Figs. 1 to 4 1s &
solid arch, -that 1s, it is substantially 1m-
perforate and no means are provided for
heating -and introducing air therethrough.
When such an air feeding arch 1s required 1
modify the structure by substituting for the
bricks o’ the hollow or channeled bricks a7,

oo
1 a1 . F

T w3 T
J...':xi
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as shown 1n Ifigs. 5 to 8. One or more spans |

may be substituted in this manner, as shown
in Fig. 6. The upper and the middle spans
are formed of the hollow bricks, and the
lower span remains as in Fig. 2. The ex-

~ternal form or configuration of the bricks
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«° 1s substantially identical with the form

and configuration of the bricks ¢/, but in
lieu of the pocket or recess above described,
each brick «° 1s provided with a channel,
passage, or duct, ¢, and one or more down-
wardly leading openings or passages a'. Dy
means of tubes or thimbles 12 in the sides
of the fire box, air is supplied to the ducts
q°. 1t 1s heated therein and, expanding, at-
tains a high velocity, which results in its
torcible expulsion through the ports or open-
ings in the bottoms of the members «°. Thus
the heated air is projected downwardly into
the fire box where it combines with. the com-
bustibles therein. It is obvious that by
means of such hollow areh sections or spans,
heated air may be supplied to any desired
part of the fire box. - '

As a means of interlocking the abutting
ends of the bricks or members o, I tongue-
and-groove the ends thereof, as shown in
Fig. 3, wherein ¢* represents the tongue on
one brick accommodated in a groove of cor-
responding shape in the other, and, in order
that the bricks may be interchangeable, I
provide the end of tach with what may be
termed half-a-tongue and half-a-groove
(see dotted line ¢ in Fig. 1). In other
words, T make the ends of the brick identi-
cal m form, each being the conplement of
the other. An advantage of this form of in-

terlocking device is that it serves to prevent

either vertical or lateral displacement of
the abutting ends. One of the chief ad-

vantages of my invention is that an arch

thus constructed will fit fivre boxes of vari-
ous widths and it 1s unnecessary to make the
component bricks im many sizes.  Consid-
crable variation m fire box width may be
compensated by mereasing or decreasing the
priceht or melination of the members ¢/, and
where the width of the fire hox precludes
rdjustment in this manner I emplov one or

more small key blocks ¢ between the ends

of the mewbers ¢/, «’. T wmake these kev
biceks (shown ine detail in Figs. 9 and 10) of
varions thicknesses, and if one bleck is not
suiticient Iuse two or more, fitting the sume
to the space between the ends of the avel

“menbers, as shown In Figs. 4, 7 and 8. The

sides of the key blocks ¢ are provided with
hait-tongues and half-grooves ¢’ and ¢
which correspond with the toncoues and

grooves in the bricks ¢’. They therefore in-

terfock with one another. Such adjusting
or spacing blocks ¢ arve of particular advan-
tage 1m the marrow fire bHox wherein the
width of the upper end of the arch consid-
erably exceeds the width of its lower end.

Patent: '

 between  the spans, substantially

890,375

The special half-tongue and halﬂgrdove
arch brick interlocking devices above de-

~scribed are not claimed in- this application,

but are specifically described in a divisional
application
rial No. 583,763.

Other forms of the invention herein
claimed are shown and deseribed in my com-
panion applications Serial No. 454,349 and
Serial No. 454,351, filed simultaneously with
this application, to wit, September 23, 1908.
Thus 1n the modification shown in applica-
tion Serial No. 454,349 the supporting mem-
vers or spans are much like those herein
shown, whereas in the modification shown
i application Serial No. 454,351 the arch
supporting devices in the fire box are arch
tubes mstead of lugs on the side sheets, and
the supporting members, spans, or bricks,
which carry the panels, each spans between
and 1s supported by two arch tubes or be-
tween a tube and the side sheet instead of
bemng wholly dependent on the side sheets
of the box. -

As varlous other modifications of my in-
vention will readily suggdest themselves to
one skilled in the art, T do notl confine the
mvention to the specifi¢ structures shown
ana ceseribed. -

Having thus described my invention T
claim 2s new and desire to secure by Letters

1. A locomotive boiler fire box in combina-
tion with two or more self supporting spans
of refractory material spaced apart in the
{ire box-and abutting the sides thereof, and
1 plurality of slabs or bricks in the spaces
between and supported by said spans, sub-
stantially as described. .

2. A locomotive boiler fire box in combina-
tion with two or more self supporting spans
of refractory material abutting the sides of
the fire box and spaced apart therein and a
plurality of slabs or'bricks filling the spaces
between the spans and each supported by
two sard spans, substantially as described.

3. 24 locomotive boiler fire hox'in combina-
tion with two or more self supporting spans
of refractory material abutting the sides of
the fire box and spaced apart therein, and a
plarality of slabs or bricks supported at the
ends by adjacent spans and closing the Spafies
as  de-

' seribed.

4. A locomotive boiler fire box in combina-
tton with two or more self supporting re-
fractory spans arranged transversely and
spaced apart therein, in combination with
thin bricks or slabs resting upen and con-
necting said spans, forming therewith one or

Jnore wansverse recesses or pockets, substan-

tially as described.
0. & locomotive fire box arch composed
of o plurahity of spaced apart refractory

' spans, each comprising members arched

mllns

iled September 26th, 1910, Se-
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against one another, in combination with a.
plurality of thin bricks or slabs each rest-
ing upon two adjacent spans and said thin

“bricks closing the spaces between said spans,

substantially as described.

6. A Tocomotive boiler fire box arch com-
prising a plurality of slgace?i apart parallel
arch spans composed of refractory material

‘in combination with a plurality of bricks or

slabs each supported at the ends by adja-

cent spans and having its top flush with the

tops of said spans, substantially as described.
7. A Jocomotive fire box arch comprising

a plurality of refractory arch spans adapted

to abut the side sheets of the fire box and
spaced apart in parallel relation, in combi-
nation with a plurality of bricks or slabs
having recesses or pits in their under sur-

faces and supported at the ends by said

spans, and therewith completing the arch,
substantially as described.

8. A locomotive fire box in combination
with an arch comprising a plurality of re-

~fractory spans having their ends 1n abut-

29
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40

ment with the sides of the fire box and each
provided with one or more pits or pockets
in 1ts under side, and thin bricks or slabs

“separating said spans, each brick extending

between two spans and being supported: at
its ends thereby, substantially as described.
9. A locomotive fire box arch composed of
refractory bricks, comprising a plurality of

spaced, parallel arch spans each made up of -

two oppositely inclined bricks and a refrac-
tory arch top closing the spaces between said
spans, substantially as described.

10. A locomotive boiler fire box 1n com-
‘bination with an arch comprising a plurality

of refractorv spans having their ends en-
gaged with the side sheets of the fire box.

“each sald span being composed of several

bricks, said spans being spaced apart, and

refractory material in thin sheet or slab

45
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~ the top and open at the bottom, substantially
us described. - '

60

65

form resting upon said spans and closing
the spaces between them, substantially as
described. . |

i11. A locomotive boiler fire box 1n com-
bination with an arch comprising a plurality
of refractory spans each composed of several
members arched against one another and
having their ends in abutment with and
supported by the side sheets of said fire box,
sald spans being spaced apart In parallel
relation and refractory material in thin slab
form resting upon said spans and closing
the spaces between them, forming therewith
deep. gas mixing pocket or pockets, closed at

12. A locomotive boiler fire box in com-
bination with an arch comprising a plurality
of refractory spans having their ends 1n
abutment with the sides of the fire box each
composed of oppositely inclined bricks hav-
ing their abutting ends interlocked, and a

D

refractory covering or arch top resting upon
said, spans and therewith completing the
arch, substantially as described. '
13. A locomotive boiler fire box arch com-
prising a plurality of spaced apart refrac-
tory spans each composed of two oppositely
inclined bricks and one or more spacing or
adjusting blecks, said bricks and blocks be-
ing interchangeably interlocked,and an arch
top or cover of refractory material support-
ed by said spaced apart spans, substantially
as described. |
14. A locomotive boiler fire box in com-
bination with a refractory arch comprising
a plurality of spaced apart arch spans abut-
ting the sides of the fire box and occupying
inclined positions in the fire box, and trans-
verse rows of fire bricks arranged between

and supported by respective pairs of spans,

snid bricks also serving to maintain the
spans in said inclined positions, substan-
tially as described. .

15. A locomotive boiler fire box 1n com-
bination with a refractory arch therein, com-
prising a plurality of arch spans spaced

“apart in said fire box, abutting and support-

ed by the sides thereof, members covering
or closing the spaces between said spans, one
of said spans being hollow and provided
with perts or discharge-openings and means
for supplying air to the hollc w span through
the side or sides of the fire box, substantially
as described. - - o
16. A locomotive boiler fire box having air

‘tubes 1n its sides in combination with a plu-

rality of refractory arch spans spaced apart
in said fire box, abutting and supported by
the sides thereof, arch top or cover bricks
resting upon said spans and each extending
between two thereof, therewith forming gas
pockets in the arch, and one or more cf said

spans being provided with air ducts and

ports which communicate with said tubes,
substantially as described. ' |
17. A locomotive boiler fire box In com-
bination with an arch comprising a plurality
of spaced apart refractory spans abutting

1 and supported by the sides of said fire box,

and a plurality of filler bricks each extend-

ing between and supported by two- of said .

spans, each -of said bricks having a pit or
pocket in its under side, substantially as de-

seribed.

18. A locomotive boiler fire box, in com-

| bination with a plurality of refractory spans,

spaced apart in said fire box and each hav-
ing its-ends in abutment with the sides
thereof, asid a plurality of thin refractory
bricks o slabs having their front and rear
ends supported by adjacent spans through-
out, said bricks and s%ans together forming
an imperforate arch plu

oas mixing recesses or pockets in its under
side, substantially as described.

19. A locomotive boilér fire box, in com-

aving a plurality of
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bination with a plurahty of refractory spans,
spaced apart 1n said fire box and each abut-
ting and supported by the sides thereof, a
plulahty of thin refractory bricks or slabs
having their front and rear ends supported
by ad]acent spans throunghout, said bricks

and spans together fonmno an 1mperforate

arch having a plarality of gas MIXIing re-
cesses or pockets 1n its under side, certain
of said spans constituting air feeding ducts
and means for Suplﬂmno 11" thfilel{} s1ib-
stantially as described.

920. A locomotive fire box having studs or
lugs on 1ts sides 1n combination with two or

‘more transverse arch spans of refractory

material resting upon said lugs and against
the sides of the five hox, said spans bemo
spaced apart in the fire box and being of

greater width than depth and a plur ahty ot

slabs or bricks resting upon the tops of said
spans and connecting them.

91. A locomotive fire box having air inlet.

tubes 1 1ts sides, in combination with hol-
low refractory arch spans spaced apart n,
and abutting the sides of, said fire box, at
least one of said arch spans abutting said air
inlet tubes and having air dischar: oe open-
ings or ports 1 1its under side and com-
mummtmg with said tubes, and arch mem-
bers substantially closing the spaces between
said spans and between ‘the sides of the fire
box, substantially as described.

22. A locomotive boiler fire box, 1n com-
bination with an arch therein, said arch
consisting of a plurality of transverse re-
fractory ‘arch spans spaced apart in the fire
box, supporting means at the sides of the fire
box for said spans and a plurality of thin
refractory slabs resting upon and closing

‘the spaces between said transverse spans.
23. A locomotive boiler fire box, in com- |

bination with a plurality of spans of refrac-
tory material transversely positioned and

supported therein and a refractory covering.

resting on said spans and therewith formmrr
an arch structure within said fire box.

24 An arch for locomotive boiler fire
boxes, comprising a plurality of refractory
spans and a plurality of refractory slabs,
the ends of said &labs being formed to fit the
upper- parts of said spans and space them
apart. * |

25. An arch for locomotive boiler fire
boxes, comprising a plurality of peaked re-
fractory spans adapted for transverse ar-

thin slabs or bricks formed to rest. npon said
spans and hold them apart.

26. An arch for locomotive boiler fire
boxes, comprising a plurality of spaced apart

' -peaked refractory spans adapted for trans-
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verse arrangement in a fire box and a plu-
rality of thin slabs or bricks formed to rest
upon and interlock with said spans.

27. An arch for locomotive boiler fire

whangl
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boxes, comprising a plurality of spans each
composed of a plurality of refractory bricks
in combination with a plurality of thin slabs
or bricks, resting’ upon. and substantially
closing the spaces between respective spans.

28. An arch for locomotive boiler fire
boxes, comprising a plurality of spaced apart
spans each composed of a plurality of re-
fractory bricks and a plurality of refractory
spacing slabs or bricks.having their ends 1n-
ter ﬁttmo with respective spans,
ti1ally as set forth.

29. An arch for locomotive boiler fire
boxes, comprising a plurality of spated apart
spans each composed of a plurality of com-
plementary interlocking bricks, in combina-
tion with a plurality of refractory slabs or
bricks having their ends interlocked with
respective spans, said spans and slabs to-
gether forming a refractory arch having an
indented or 0100?0(1 under surface.

30. A locomotive boiler. fire box, in com-
bnmtlon with a plurality of refr actory spans
spaced apart 1n the fire box, means upon the
sides of the fire box supporting the ends of
the spans and a refractory roof laid upon
satd spans and composed of a plurality of
relatively small bricks or slabs.

31. A locomotive boiler fire box having a
grate and provided with a door at one end
and a flue sheet at the other end, In combi-
nation with an inclined front arch substan-
tially abutting the lower part of said flue
sheet and Supported by the sides of the fire
box, said arch comprising a plurality of re-
fmctory spans each composed .of several
members and a plurality of refrac’forv slabs
resting on said spans, the ends of said spans
and certain of said slabs engaging the sides
of the fire box.

32. A locomotive fire box having a flue
sheet at one end and a fuel door at the
other, in combination with a refractory arch
qubstantmlly abutting the lower part of the

flue sheet but at points spaced away there-

from to provide for the passage of cinders,

saxd arch comprising a plurality of .oppo- .
sitely mchned bricks forming a plurality of

spans supported by thé sides of the furnace
and inclined with respect to said flue sheet
and a plurahity of slabs or bricks resting
upon, and closing the spaces between, said
spans. | -

33. A locomotive boiler fire box, in com-
hination with a plurality of pamllel Spans
of refractory, material spaced apart and sus-
tained 1n said fire box, and a covering of re-
fractory material resting on and supported
by said spans, said spans and covering form-
g an arch having a cavitied bottom pre-
%enhnn‘ variously positioned dPﬂectmrr sur-
faces.

34. A locomotive boiler fire box, In com-

| bination with a plurality of parallel spans
cach compoqed of several refractory bricks,

substan-
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sald spans being spaced apart n said fire
box and a covering of refractory material
resting-on and supported by said spans, said |
Spans and covering forming an arch having
2 cavitied bottom presentmo vf},rmugiy_ po-

‘sitioned deflecting surfaces.

.-;'i

e box, 1 com-

35. W locomotn‘e boiler

bination with a plurality of pamllel refrac-

tory spans transversely positioned, spaced

apart and suitably sustained therein, and a

covering of refractory material resting on

and E"it&"l](llﬂ“ from span to span, said spans.

and covering forming an arch having a-cavi-
tied bottom pr esentlnw variously p051t10ned

deflecting surfaces.

36. A locomotive boiler fire box, 1n com-

bination with a plurality of parallel refrac-

tory spans transversely positioned, spaced
apart and suitably sustained therein, each
sald span comprising several refmctor
bricks, and a covering of refractory bricks

qupported by said spans.
. A locomotive boiler fire box, in com-

bmatlf}n with a plurality of parallel refrac-
tory span bricks spaced apart and sustained
in said fire box and a refractory covering
resting upon and interlocked with the tops
of said span bricks, said bricks and coverings
forming a substantlally imperforate arch
ha,vmg a cavitied bottom presenting vari-

ously positioned deflecting surfaces.

38. A locomotive boiler fire box, in com-
bination with spans of refractory material

- spaced apart in said fire box and therein sus-
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tained 1n parallel relation, cover bricks rest-
ing upon and extending between sald spans,

sald cover bricks having recesses in their

sides, and sald spans and cover bricks form-
Ing a substantnlly imperforate arch having
a cavitied bottom presenting variously p 381~
tioned deflecting surfaces.

39. A locomotive boiler fire box in com-
bination with spans each formed of several
refractorv bricks contalining gas mixing re-
cesses, said spans being spaced apart “and
suitably sustained 1n said fire box, and a plu-

rality of refractory cover bricks resting

upon and forming other gas MIXIng recesses

between said spans.

~ 40. An arch for locomotive boiler fire
boxes, comprising a plurality of transversely

dlspnsed and spaced apart supporting bricks
containing gas mixing recesses and a plu-
rality of 1e].¢1tn ely lontrltudlnal cover bricks
formed to rest upen and extend between said
supporting bricks and close the spaces be-
tweeir them, substantially as and for the pur-
pose herein specified. -

41. An arch for locomotive boiler
boxes, comprising a plurality of refractory
p.-,mel supporting “bricks spaced apart in par-

allel relaticn and containing gas mixing re-

cesses, in combination with a plurahhf of

refractory panels having similar recesses,

S‘Ild pfmels extending between anc Ieetmg

fire

L

upon said supporting bricks and therewith
presenting a substantially imperforate struc-
ture having variously positioned recesses and
deflecting surﬂwes substantially as de-
scribed. | .
42. An arch for locomotive fire boxes com-
prising a plurality of vefractory span bricks

. containing gas mixing recesses and spaced

apart .md lndlwdually supported, in coni-
bination with a plurality of refractory cover
bricks having similar recesses, said cover
bricks extendlnw between and havi e therr
individual ends supported by rud Spal
bricks and therewith forming a substan-

‘tially 1mperforate structure hfwnw Varl-

ously positioned recesses and deﬂectmo' S1L-
faces. -

~ 43. The 1mprovements herein described
comprising an arch for locomotive boiler fire
boxes, composed of a plurality of refractory
span brleks spaced apart and suitably sus-
tained, 1n combination with a plumllt} of
panel bricks resting upon and extending be-
tween said span bricks. and said span bricks
having stop portions for holding Smd panel
bricks thereon.

44. The improvements herein described
comprising an arch for locomotive boiler fire
boxes, composed of a plurality of refractory
supporting spans, spaced apart and suitably
sustained, in combination with a plurality

of panel bricks resting upon and extending

betufﬂen said %upportmﬂ' spans, and said
panel bricks having stop portions engaged
with the sides of smd Sp‘tns, as and for the
purpose Spemﬁed e

+5. The 1mpr0vements' ‘herein desecribed,
comprising an arch for locomotive boiler fire

boxes, composed of a plurality of refractory-
SUppur L]_I]_G' spans spaced apart and sup-

ported 1n Subst*mtla,llv parallel relation, 1n

combination with a plurality of refractory
panel bricks resting upon and extending be-

tween sald spans and said spans and bricks
having interlocking shoulders or stops, sub-
stantmll as and for the purpose specified.

A locomotlve boiler fire box having

| pm]ectlons spaced apart upon its sides, 1n

commbination with two or more self-support-
ing spans of refractory material sustained
by said * respective projections and also
spaced apart in said fire box, and a plurality
of refractory panel bricks Snp},ml(ﬂ at the

ends by adjacent spans and covering the
spaces between the spans, Sub%tanha]lr as

d ea( 1'1bed
A locomotive boiler fire box lmvmﬂ'

alch -supporting Ings arranged In nmups'
upon 1ts side aheet% in combination with

several elongated bricks of refractory ma-

{erial, %pfwed apart with their ends sup-

pmted by respective groups of lugs, and re-
fractory cover bricks resting on and extend-
ing from one to the other of said elongated
brwlm therewith completing an arch.
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48 A locomotive boiler fire box contain- Sp‘l,Il member to the next, &ald other memn-

‘Ing symmetrically disposed arch-supporting

devices, in combination with refractory sup-

.portlng bricks extending between and rest-

ing on ‘opposite devices and spaced apart 1n
the fire box, and a refractory covering laid

- openings between them.

10

Lo

49. A locomotive boiler fire box contain-
ing symmetrically disposed arch-supporting

dewces, in combination with refractory sup-

porting members extending between and
resting on opposite devices and spaced apart
in the fire box, and a plurality of refractory
panel bricks closing the spaces between said
supporting members and therewith forming

a refractory arch having open- bottomedl

~ecavitres in 1ts under side.
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50. A locomotive boiler fire box contain-
ing arch supporting devices 1n combination
with refractory supporting members spaced
apart and each supported by and bridging
the space between two such supporting de-
vices, and a plurality of refractory panel
bricks i in turn resting upon and in each case
bridging the space be.ween adjacent sup-
porting members, forming therewith. an
arch having a cavitied bottom presenting 2
plumhtv of variously disposed and posi-
tioned deflecting surfaces.

51. A locomotive boiler fire box contain-
ing symmetrically disposed arch-supporting
dewces in combination with an arch com-

'prlsmg refractory supporting spans which

rest on said devices and are spaced apart

within the fire box and a plurality of rela-

tively thin refractory bricks constituting
panels between said supporting spans.

52. A locomotive boiler fire box contain-
ing symmetr mally disposed arch-supporting

'devices, In combination with a substantially

1mperf0rate arch comprising refractory sup-
porting spans which rest on said devices
and are spaced apart within the fire box and

a plurality of refractory bricks arranged |
upon and. constituting panels between the

top portlons of respectwe ad]acent support-
Ing spans.

53. A locomotive bmler ﬁre box contaln;- |

Ing arch supportang devices, in combination
with an arch comprising ‘a plumhty of re-
fractory span members resting upon said
devices and spaced apart in parallel relation
and a plurality of refractory panel members
1n each case extending from one said mem-

ber to another, and pmmdmg a closed top-

- cavity therebetween.

60

ing arch-supporting devices, in combination
with an arch comprising a plurality of re-

- fractory 'span members resting upon said

, members 1n each case eXtendmg trom one ! boiler fire boxes, compmsmg two kinds -of -

devices and spaced apart in paralle] rela-

tion and a plurality of other refractory

'

“bers having recesses in their under sides.

55. A locomotive boiler fire box contain-
ing devices for supporting an arch in 1n-
clined position therein, in combination with
parallel refractory supporting spans resting
on sa1ld devices, refractory members adapted
to and serving to hold said supporting spans
apart at different elev ations, said members
extending between the tops of said. support-
ing spans and closing ‘the cavities or spaces
between them.

56. A locomotive boiler fire box contain-

ing devices for supporting an areh In in-
ciined position therein, in combination with
substantially parallel refractory supporting
spans arranged upon said devices and at

65
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different elevations in said box, and refrac- .
tory panel bricks closing the space between

sald spans, said bricks havmg ends which
lap upon respective spans and being also

provided with shoulders that abut the sudes_

thel eof, substantially as described.

“An arch for locomotive boiler fire
boxe% comprising a plurality of parallel re-
fractory supports each composed of several
lengitudinally interlocked refractory bricks,
in combination with a plurality of refrac-

85

90

tory panels closing the spaces therebetween

and resting upon the tops thereof, substan-
tially as described.

h8. A Jocomotive boiler fire box, in combi-

nation with a plurality of spans suitably
supported and spaced apart therein, each
said span being composed of two refractory
bricks formed to interlock at their upper

ends, and relatively thin bricks extending

0b

100

bﬁtween supported by and interlocked with

sald spans, as and for the purpose specified.

- 59. The 1mprovement herein described
comprising a locomotive boiler fire box, in
combination with three refractory span

members spaced apart, and sustained in sub-

stantially parallel relation, within said fire
box, and a plurality. of refractory panel
bricks in turn sustained by said span mem-
bers and closing the spaces between them.

105
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60. A locomotive boiler fire box, in combi-

nation with a plurality of relatwelv heavy

recessed refractory supporting members ex-

tending across said box and spaced apart
therein at different elevations and rows of

relatively light recessed panel bricks ar-
ranged between and supported by said mem-

bers.
61. An 1mprovement 1n arches for loco-

| motive boiler fire boxes comprising two re-
54. A locomotive bmler fire box contam- 1

fractory span members spaced apart at
different elevations, and a refractory panel
brick extending from one to the other of
sald span members and sustained thereby.
62, The improvement herein descrlbed
comprising a refractory arch for locomotive

115
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bricks, the one kind being supportmg bricks | restmtr upon and extending between two of

~ that are separated by considerable spaces,

and the other kind being thin cover or pane:

bricks that rest. on the supporting bricks

5 and substantially close the spaces between
them, cavities being formed' beneath the
cover bricks and between the supporting
bricks. - -

63. The herein described supporting brick
10.or member for refractory arches comprising

a supporting brick oi geater length than

width, having one end formed to fit a suit-

- able abutment and provided with an inter-

locking device at- its other end, and said
15 brick having a recess in 1ts under side, 1n
combination with panel bricks having their
‘ends resting upon said supporting brick. °

64. The herein described supporting bmck-

~or member for refractory arches, compris-
20 ing a.brick of greater length than width,
having one end formed to fit a suitable abut-

" ment, provided with an interlocking device
2t its’ other end, and having a panel brick

shoulder along its upper. edge, in combina-

25 tion with a panel brick engaged with said
shoulder.

65. The herein descrlbed panel bllck for .

- refractory arches comprising a brick con-
taining a recess in its under side and pro-

30 vided with shouldered ends adapted for en-

gagement with complementary supporting

br 1cks in combination with supporting
bricks engaged with the shouldeled ends of
said panel brick.

39
bination with a plurality of refractory spans
composed of elongated bricks extending up-
wardly from the “sides of the fire box and

, mwardly and forwardly inclined, means in-

40 terlocking the abutting ends of each pair of
bricks and each sald brick containing an
elongated recess in 1its under side.

67. A locomotive boiler fire box contain-
ing devices: for supporting an arch in in-

45 clined position therein and a refractory

- arch resting upon said devices and composed

of alternate heavy and light refractory |
bricks, said heavy bricks serving to protect

said hght brick from wear, substantially as

59 Jescribed. .
| 68. A locomotive boiler ﬁre box contam-

~ing devices for supporting an arch in in-

clmed position therein and a refractory arch
resting upon said devices and composed *of
55 alternate heavy and light refractory bricks,
said light bricks bemg sustained by said
heavy bricks. _
69. A locomotive boiler ﬁxe box contain-
- ing devices for supporting an arch in in-
60 clined position therein, in combination with
~a substantially 1mpe1fomte refractory arch
comprising a plurality of refractory span
members suppmted by said devices and

widely spaced apart m said fire box, and a

65 plurality of thin refractory panels each

- 66. A locomotive boﬂer ﬁle box in com-.

said Span members, said members and said
panels containing individual oas MIXIng re-
cesses, substantially as described.

70. A locomotive boiler fire box, 1n com-
bination with a plurality ot Iehtwely heavy
refractory supporting bricks extending
across sald box and spaced apart therein at
different elevations and a transverse row of
relatively light panel bricks arranged be-
tween, lapping upon and supported by said

_supportmg bricks.

71. A locomotive boiler fire box, in com-
bination with a plurality of dee_ply recessed
refractory span Il?)mcks spaced apart and so
supported 1n said box and a plurality of re-
fractory panel bricks containing relatively

shallow recesses and extending between, lap-

ping upon and supported by said span
bricks, substantially as described.

79. The herein described supporting mem-
ber for refractory arches comprising an

than width, having one end formed to inter-
lock with a complementary member and
having a panel receiving shoulder along its
upper edge, In combination with a panel

briek engaged with said shoulder, substan-

tially as described.

(3 A locomotive boiler fire box, in com-
bination with an arch frame or skeleton
composed of a plurality of refr actory spans
supported in spaced apart relation in the fire
box and a plurality of refractory cover

bricks resting upon and closing the open-

ings in said frame.

74. A locomotive boiler fire box contain-
ing arch supporting devices, in combination
with an arch ther eln, comprising supporting
bricks spaced apart in the box and sustained

by, and extending cross-wise with respect to,
said devices, and cover bricks resting upon

and closing the openings between said sup-

porting bricks.
75. A locomotive boiler fire box 1n combl-

atlon with two refractory panel-support-

g bricks both extending from one wall of
the fire box toward the opposﬁe wall there-
of, adjacent top edges of said bricks lying
substantlallv in one Inclined plane and a
refractory panel brick which spaces the sup-
porting bricks apart and rests on said edges

thereof,
- 76. A locomotive boiler fire box, 1n com-

bination with two arch- forming panel -sup-

porting bricks at each side of said fire box,
said bricks being spaced apart longitudi-
nally of the fire box and extending from re-
Spectwe sides thereof toward the opposite
side in each case, and a series of panels

supported by said supporting bricks, closing

the top of the space between them and to-

| gether extending from side to stde of the

1‘116 box
. A refractory arch for locomotive fire
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boxes comprising 4 plurality of spaced apart
bricks extending across the space occupied
by the arch, in combination with a plurality

of panel bricks supported by said spaced

apart bricks and closing the openings be-
tween them, substantially as described..
78. A locomotive boiler fire box in com-

bination with a refractory arch occupying |

and suitably supported in an inclined posi-
tion 1n said box, said arch comprising a
plurality of spaced apart- bricks extending |
across the space occupied by the arch and a |

Sy
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plurality of panel bricks interlocked with
and supported by said spaced apart bricks
and closing the openings between .them, 15
substantially as described. ' o -
- In testimony whereoi, I have hereunto set

my hand, this 19th day of September, 1908, .

in the presence of two subséribing witnesses. |

o CHARLES BREARLEY MOORE.
~ ‘Witnesses: R

Cuarces Girserr HAWLEY,

JouN R. LEFEVRE. =
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