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To all whom 1t may concern:

Be it known that I, CuarLes DReARLEY
Moorg, a citizen of the United States, for-
merly a resident of Evanston, Cook county,
I1linois, and now a resident of the city of
New York, State of New York, have 1n-
vented certain mew and useful Improve-
ments in Refractory Arches for Locomotive-
Boiler Fire-Boxes, of which the following 1s
a full, clear, and exact description.

My invention relates to improvements in
refractory baffics or deflecting walls, com-
monly called arches, for the fireboxes of lo-
contotive boilers.

This is a divisional application, the sub-
ject matter hereof having been originally
disclosed in my copending application Se-
rial Number 454,348, filed September 23,
1908.

The object of this present invention is to
provide an improved refractory arch com-
posed of a plurality of large tiles or bricks
and which may be easily and quickly 1n-
stalled in locomotive fireboxes and which,
once it is installed, will be sufficiently rigid
to maintain its form against the usual
shocks to which it 1s subjected.

A special object of my nvention is to 1m-
prove the connections between bricks com-
posing a refractory arch of this kind; and a
subordinate object is to provide improved
means for interlocking the abutting bricks
or tiles composing an arch of the general
character disclosed in my aforesaid copend-
ing application. In such arches certain
abutting bricks bear or carry the weight of
complementary panel bricks, and 1t 1s es-
pecially desirable that the carrying or sup-
porting bricks shall be held against dislodg-

ment or disengagement from one another.

Another object of my invention is to pro-

vide an arch which shall be composed of but
few kinds or shapes of refractory bricks and
yet be adapted to fit fireboxes of different
width.

Still further objects of my invention will
appear hereinafter.

My invention consists in the several im-
provements, the various constructions, and
the combinations of parts hereinafter set
forth and
appended claims, and will be readily under-
stood upon reference to the accompanying
drawings in which I have illustrated a

particularly pointed out in the

structure which in a preferred manner em-
bodies the several features of my 1nvention.

In these drawings, which form a part of

this specification, Figure 1 is a plan view of
a firebox containing a refractory arch em-
bodying one form of my invention, the
crown sheet of the fircbox being broken
away to disclose the arch; INg. 2 1s a sec-
tional view on the line X—X of Ig. 1;
Fig. 8 is a sectional view on the Iine Y—Y
of Tig. 2, looking forwardly toward the
arch; Iigs. 4 and 5 are perspective views
of spacing and interlocking blocks or bricks
of different thicknesses, and, F1g. 6 1s an
enlarged detail showing two spacing bricks
between two span members of the arch.

My invention may be embodied in arches
composed of’bricks of various forms and

| arranged in various locations and positions

in the firebox. I have herein confined the
illustration of the invention to so-called
self-supporting front arches which extend
from sice sheet to side sheet of the firebox,
and to which my invention is admirably
adapted; but I desire it to be understood
that my invention is not confined or limited
thereto.

A locomotive fircbox, as shown 1in the
drawings, is usually made up of a flue sheet
9, the side sheets 3, 3, a crown sheet 4, and a
rear sheet 5. The rear sheet contains the
fuel door 6. The flues 7 lead forward from
the flue sheet. 8 represents the firebox
orate,

A so-called front arch usually occupies an
inclined position in the front part of the fire-
box, its lower end closely approaching or
being in substantial abutment with the

' lower part of the flue sheet. Its office 1s to

prevent the direct flow of the gases and
combustible particles from the grate to the
flues and to force them toward the rear end
and side sheets of the firebox and thus cause
active combustion to take place throughout

the length of the firebox, the object being to
insure the uniform distribution of the heat

' to the walls and crown sheet of the firebox.

Such arches, whether of peaked or flat
form, cannot be successfully made or used
in one piece, and it is also impracticable to
make them of very large bricks for the rea-
son that, to be practicable, the largest brick
used must be of a size to be passed conven-
iently through a fuel door opening. In
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building these arches I find it desirable that
the bricks shall be even smaller, and, 1n con-
sequence, each of my improved arches com-
prises a considerable number of separate
bricks. These bricks, in the completed arch,
bear one against the other. To retain them
in these relations, so that the arch shall not
be disrupted by the movement of one brick
away from another, I provide my improved
arch bricks with the hereinafter described
interlocking devices. I will first describe 1n
detail the make-up of a refractory arch of
the type illustrated in the drawings m or-
der that the need for and the general func-
tions and duties of the interlocking devices
may be better understood.

Referring now to Figs. 1 to 4, 1t will be
seen that the particular arch there shown 1s
made up of three self-supporting spans or
arch sections, a, a, @, and two transverse rows
or courses of thin bricks, panels, or fillers b,
the latter being carried by said spans. Each
span @ is preferably composed of two long
refractory spans or bricks a’, @’. The lower
ends of these bricks are here shaped to abut
respective side sheets 3 of the fﬁ*ebt)x, and
lugs 87, on said side sheets, take or carry the
weight of the completed arch. The support-
ing bricks o', ', as shown in Figs. 3 and 4,
are arranged at opposite inclinations and
arch or lean against one another, their ends
meeting at the middle of the firebox. These
bricks @’ are of a width preferably exceed-
ing their depth. Preferably, as will be
noted, the ends or abutting surfaces a* of
the bricks ¢’, o’ are of full cross section and
of the same vertical extent or area. *The
bricks & are thin slabs of fire clay and are

1aid upon the tops of the spans g, e, closing

the openings between them, and hence con-
stituting panels or cover members between
the supporting bricks. The arch as a whole
is pitched or inclined toward the flue sheet.

In the present example, a® «°® represent
shoulders on the supporting members a’,
and &', b’ represent shoulders on the panel
bricks & by which the panels and supporting
members are pra,cticaﬁ)y interlocked agalnst
relative movement longitudinally in the fire-
box. It will now be observed that if the end
of one span brick should slip or slide awa
from the other, the span and the bricks rest-
ing thereon would fall upon the grate. To
prevent this, and 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. 8, wherein is represented a
tongue on one brick accommodated 1n a
groove of correspandin% shape in the other,

and, in order that the bricks may be inter-
changeable, I provide the end of each with

what may be termed half-a-tongue ¢” and
half-a-groove ¢ (see dotted lines Figs. 1 and
5). In other words, I make the ends of the

|

]

brick identical in form, each being the com- '

006,026

plement of the other. An advantage of this
form of interlocking device is that 1t serves
to prevént either vertical or lateral displace-
ment of the abutting ends. One of the chief
advantages of my invention is that an arch
thus constructed will fit fireboxes of various
widths and it is unnecessary to make the
component bricks in many sizes. Consider-
able variation in firebox width may be com-
pensated by increasing or decreasing the
pitch or inclination of the members &, and
where the width of the firebox precludes ad-
justment in this manner I employ one or
more small key blocks ¢ between the ends
of the members a’, a’. These key blocks
(shown in detail in Ifigs. 4 and 5) I make of
various thicknesses, and if one block 1s not
sufficient T use two or more, fitting the same
to the space between the ends of the arch
members, as shown in Fig. 6. The sides ¢*
of the key blocks ¢ are provided with hali-
tongues and half-grooves ¢’ and ¢* which
correspond with the tongues and grooves in
the bricks a’. They therefore interlock
therewith and with one another. Such ad-
justing or spacing blocks ¢ are of particular
advantage in the narrow firebox wherein the
width of the upper end of the arch consider-
ably excceds the width of 1its lower end.
Whatever the special shape or form of the
interlocking ends or surfaces of the bricks
may be, I start the half-round projection,
tongue or rib ¢’ at the middle of the surface
and extend it nearly or quite to the adjacent
edge or corner of the brick, and the groove
¢* begins at the inner end of the locking rb
¢’ and is as long or longer. The tongue and
the groove are both straight and they are
in alinement. Bricks which are intended to
abut have ribs and grooves of the same
dimensions, and the groove ¢* of one Is
adapted to receive the rib ¢’ of the other.
This construction is particularly desirable
because it allows the bricks to be 1inter-
changed from side to side of the box; hence

the bricks ¢’ may all be made in one mold, and

the use of bricks of two different shapes 1s
avoided. This is also the case with the
special blocks, either side of which will fit
either of the main bricks and any other spac-
ing brick. It will be understood that all
the bricks herein described are made of fire
GIELX or the like.

s various modifications of my invention
will readily suggest themselves to one skilled

in the art, I do not Iimit the invention to the

specific structures herein shown and de-
scribed.
Having thus described my invention, 1

| claim as new and desire to secure by Let-

ters Patent:
1. The improvement herein described com-
Erising two complementary, firebox arch
ricks having surfaces in abutment and pro-
vided with reversely disposed half-tongues
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and half-grooves which interfit one with the | in abutrient and each provided with a half-

other and interlock the bricks, substantially
as described.

2. The 1mprovement herein described com-
prising two complementary firebox arch
brick having surfaces in abutment and pro-
vided with relatively symmetrical reversely
disposed half-tongues and half - grooves

which interfit one with the other and inter- |

lock the bricks in center-line alinement.
3. The herein described new article of

- manufacture comprising a refractory arch
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component brick having an abutment sur-
face, an interlocking tongue projecting from
said surface and a groove of corresponding

shape formed in said surface, the inner end |

of said groove terminating at the inner end
of said tongue, said groove extending in op-
posite direction from said tongue, being at
least as long as the tongue, and adapted to
receive a like tongue upon a complementary
briclk. |

4. The herein described improved refrac-
tory arch brick having an abutment surface
provided with a projecting tongue and a
groove alimed therewith, said groove being
at least as long as said tongue, adapting the
brick to interlock with another brick hav-
1ng an abutment surface of the same forma-
tion.

5. A new article of manufacture compris-
Ing a refractory arch component brick hav-
Ing an abutment surface, a groove in said
surface, sald groove extending outwardly
from the middle thereof and a tongue’ of
substantially the same dimensions as said
groove and reversely disposed upon said
surface, extending outwardly from the in-
ner end of said groove.

6. A locomotive boiler firebox arch com-
prising oppositely inclined refractory bricks
having their ends in abutment and each pro-
vided with a half-tongue and a half-groove
interlocking with the groove and tongue of
the other.

7. In a refractory arch for locomotive
boiler fireboxes a plurality of pairs of op-
positely disposed refractory bricks the ends
‘of each pair being in abutment and each pro-
vided with a half-tongue and a half-groove
interlocking with the groove and tongue of
the other.

8. A locomotive boiler firebox arch com-
prising a plurality of pairs of refractory

brick, the bricks of each pair being arranged

| Ing

tongue and a half-groove interlocking with
the groove and tongue of the other, in com-
bination with refractory panel bricks spac-
Ing said palrs apart and supported thereby.

9. A locomotive boiler firebox comprising
a plurality of pairs of refractory brick, the
bricks of each pair being arranged in abut-
ment and each provided with a half-tongue
and a half-groove interlocking with the
groove and tongue of the other, in combi-
nation with panel bricks spacing said pairs
apart, supported thereby and interfitting
therewith, substantially as deseribed.

10. The improvement in locomotive boiler
firebox arches comprising three or more re-
fractory bricks arranged in end-to-end abut-
ment, each of the abutting surfaces of said
bricks being provided with a half-tongue
and a half-groove, and the tongue and
groove of each surface being disposced re-
versely to the tongue and groove upon the
opposed surface and interlocking therewith.

11. The improvement in locomotive boiler
firebox arches comprising relatively long re-
fractory bricks disposed in end-to-end rela-
tion in combination with a relatively short
or thin spacing brick arranged between the
ends of said long bricks and abutting there-
with, and all the abutting surfaces of said
long bricks being provided with half-tongues
and half-grooves which interlock the bricks
in series relation, said tongues and grooves
being of substantially the same dimensions
throughout and the tongue and groove of
each surface being the reverse of the tongue
ahd groove of the next.

12. A new article of manufacture compris-
ing a refractory arch component brick hav-
a middle portion which is recessed or
pitted and an end of substantially full cross
section and said end being provided with a
half-tongue and a half-groove of correspond-
Ing dimensions and meeting at substantially
the middle of said end, adapting the end of
the brick to interlock with a complementary
arch component brick.

In testimony whereof I have hereunto set

my hand this 23rd day of September, 1910,

| In the presence of two subscribing witnesses,

at Washington, D. C.
CHARLES BREARLEY MOORE.
Witnesses:
CHARLES GILBERT HAwLEY,
LorsER JOoHNS.

Coples of this patent may be obtained for five cents each, by addressing the ‘“ Commissioner of Patents,
Washington, D. C.”
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