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is invention relates to refractory struc 
for use in furnaces, in one aspect it 

consists in an improved sectional furnace 
wall of the type wherein an air space is 

5 provided for the double purpose of preheat 
ing air for combustion and cooling the inner 
or fire wall section. As such, the invention 
may be applied with advantage to furnaces 
of all different types. In another aspect, the 

10 invention consists in an improved refractory 
wall and arch for use particularly in locomo 
tive furnaces. 

In my prior application Serial No. 298,885, 
filed August 10, i928, I have disclosed are: 

15 tractory furnace wall, the sections whereof are connected by spacer bars having ribbed 
ends which are interlocked with the Wall Sec 
tions. In still another aspect, the present 
invention consists in a carrying forward or 

20 further development of that construction by 
which certain additional advantages are Se 
cured. In my prior application above identified, 
have disclosed an arch of which the sec 25 tions are separated by a plurality of spacer 
struts or bars formed distinct from the block 
units of the arch and assembled so as to 
support, the upper tier or section of the arch. 
in accordancé with the present invention, I 

30 contemplate incorporating the Spager nem 
bers as integral parts of the block units, there by eliminating spacer struts as separate ele 
nients of the combination. To this end, an 
important feature of the invention consists in a sectional arch in which one tier has a 3 5 
plurality of integral space lugs and the 
other tier has a correspondingly arranged 
plurality of sockets which receive the free end of the spacer lugs and anchor then in 
position. As herein shown, the spacer lugs 
onstitute an integral part of the block units 
of the upper tier of the arch. These are pref erably arranged at the edge of the block unit 
and ot complementary shape. So that when 

40 

tween them a complete spacer lug of curved 
cross section. Similarly, the block units of 
the lower tier or section are provided in their 
upper edges with recesses which register in 

50 to assebled structure and form curved 

heretofore been attempted in a locomotive 

two block units are assembled they form be. 

sockets of the proper shape and in the proper 
location to receive the ends of the spacer lugs 
projecting from the block tunits of the up 
pe' section. .. 
My invention also includes within its scope 

individual block units having the novel chair 
acteristics of those herein shown as forming 
the component parts of the sectional arch. 
The use of integral spacer lugs has not 
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arch and Such construction possesses decided 
advantages from the standpoint of conven 
ience in handling and assembling the block 
units in constructing the arch. Moreover, 
locating the spacer lugs at the edges of the 6F 
block units and making them of complemen 
tary shape permits the lugs to be designed 
in dimensions most favorable from the man 
ufacturing standpoint. . . . . 

These and other features of the invention will be best understood and appreciated 
from the following description of a pre 
ferred embodiment thereof, selected for pur 
poses of illustration and shown in the accom 
panying drawings, in which . Fig. 1 is a view in longitudinal section 
of a locomotive furnace equipped with the 
refractory structure of my invention; Fig. 2 is a view in perspective, partly in 
section, of the arch and arch wall; - Fig. 3 is a view in perspective, on an en 
larged scale, of a portion of the arch; and Fig. 4 is a view in perspective of one of 
the units of the upper arch section in in 
verted position. . 
The locomotive furnace shown in Fig. 1 

may be of any commercial type and com 
prises the rear sheet 10, the crown sheet 12 
and the flue sheet 14 which, with the grate, 
define the fire box of the locomotive. A se 
ries of arch supporting tubes 16 extend for 
wardly at a downward inclination from the 
rear sheet 10 to the flue sheet 14. The arch 
tubes are shown as bent to enter the rear 
sheet and the flue sheet at substantially right 
angles. Water flows from the front to the 
rear water leg of the boiler through the arch 
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tubes and thus protects them from burning. 
The arch extends from one side to the other 
of the furnace, resting on the tubes 16, and 100 
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2 
in the construction shown rests at its rear 
end upon a vertical arch wall. At the for 
ward end of the grate is a transverse Sup 
porting channel beam 30 disposed in invert 
ed position and constituting a support for 
the arch wall. Securely set in the web of 
the beam 30 is a series of vertical pipes 32. 
which are arranged in spaced relation and 
constitute anchoring means for the arch 
wall. As shown in Fig. 2, the pipes open 
freely through the beam 30 and their lower 
ends thus form inlet openings for air which 
is discharged through holes in the walls of 
the pipes into the air space of the arch wall 
and into the air passage of the arch, as will 
presently appear. . . . . . 

The arch wall is constructed of block units 
34 which are generally rectangular in shape 
but provided at each corner with a recess of 
curved contour and substantially quadrant 
shaped. In the assembled structure, there 
fore, the recesses form circular sockets with cylindrical walls. Except in the upper tier 
of block units, each recess is provided with 

, a circumferential groove which in the as 
sembled structure, forms with adjacent block 
units an annular ring in the Socket. 
The inner and outer sections of the arch 

wall are laid in tiers of block units 34 dis 
posed at either side of the anchor pipes 32 
and as each tier is laid it is connected to the corresponding tier of the other section by 
interlocking spacer bars 40 and 42. The 
spacer bars 42 are semi-cylindrical in shape 
and are placed with their flat side upon the 
surface of the channel bar 30. They, there 
fore, fill the semi-cylindrical sockets formed 
at the lower adjacent corners of the block 
units 34 with their projecting ribs seated in 
the grooves of the sockets. The spacer bars 
40 are circular in cross section and provided 
with projecting ribs 41. These fill the cylin 

sockets. . . . 

drical sockets formed at the corners of four adjacent block units 34 with their projecting 
ribs 41 interlocked in the grooves of the 
The second tier of block units 34 is pro 

vided with slightly larger curved recesses 
44 which, in the assembled wall, constitute 
passages for the supporting tubes 16. The 
unit blocks 46 of the uppermost tier of the 
arch wall are angular in shape, having a 
vertical portion which completes the vertical 
wall and an inclined portion which merges 

E3 into the arch itself. The lower corners of 
the block units 46 are provided with a shal 
low grooved notch to fit the upper side of 
the slipping tubes. The individual block 
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units of the wall are locked together by a 
tongue and groove connection, as shown in Fig. 2. 
As a general thing, the block units 34 

forming the sections of the arch wall will be 
made of a high grade fire clay although any 
highly refractory material, such as carbo 

1,781,780 

rundum or alundum, may be used if desired 
or the fire clay may be provided with a fac 
ing of such material. The spacer bars may 
be of the same material as the block units or 
of different material; for example, satisfac 
tory results have been secured by employing 
block units of fire clay and spacer bars of 
alundum. 
The block units of the two wall Sections are similar in shape and size although it may 

be desirable in some cases to reduce the thick 
ness of the block units of the fire wall section 
if altindu or carborundum is used in this locatioh. The dimensions of the block units 
are determined with particular reference to 
the type of installation and the size of the 
furnace for which the block units ai'e ii 
tended. . 

The lower section of the arch is formed by 
block units 18, best shown in Fig. 3. These 
are slightly curved or arched and have plane 
faces except for the shallow recesses 20 which 
are formed in each of the upper longitudihal 
edges of the block it. The lower long 
tuelinal edges aire given a concave bevel for 
the purpose of fitting the supporting tubes 
16. The block units 18 of the lowei' arch sec 
tion are assembled upon the arch tubes 16, 
extending from one side of the furnace to the 
other, and abut directly at their adjoining 
edges. The recesses 20 are substantially 
semi-circular in cross section and have a 
concave bottom. They are spaced a short 
distance from the end of the block unit and 
when two liaits are assembled in the arc 
the recesses registe' and form sockets of cir 
cular contour and having a concave bottom. 
The upper section of the arch comprises 

the block units 24 which are similar in size 
and shape to those of the over section and 
are provided with downwardly projecting 
spacer members. These comprise integral 
lugs 26 located at the longitudinal edges of 
the block unit and spaced in from either end 
thereof. The lugs 26 are semi-cylindrical in 
Cross-section and their flat outer face is flush 
with the longitudinal edge face of the block 
unit. The outer ends of the lugs 26 are curved 
convexly so as to fit the concave bottom of 
the recesses 20. It will be seen that the lugs 
26 are complementary in shape and that 
when adjacent block units are assembled, the 
flat faces of the lugs register and each pair 
of lugs thereupon forms spacer members of 
circular section and with a convexly curved 
end. In the assembled arch, the spacer lugs 
26 support the upper tier or section of the 
arch, leaving an air space between it and 
the lower section. The block units 24 abut 
directly at their adjacent edges and may be 
covered or not, as desired, by a thin coating 
of cement. 
At the rear end of the arch is provided an 

elongated outlet opening 50 by which air 
which is passed into the pipes 32 and through 
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the arch is delivered into the combustion 
space of the furnace. To this end, the lower 
section of the arch is provided with a ter 
minal row of special block units 52 which 
extend beyond the block units 24 of the upper 
Section and are provided with a curved up 
wardly-extending flange. This serves to di 
l'ect the air upwardly and forwardly so that 
hot fresh air is supplied at a point in the 
combustion space where a deficiency of oxy 
gen usually exists. - 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. A refractory furnace structure compris 
ing a flat Support, a plurality of Semi-cylin 
drical spacer bars arranged flat side down 
upon said support and having a rib near each 
end, and inner and outer Wall sections hav 
ing curved recesses in their lower surfaces 
with grooves to fit the ribs of the spacer bars. 

2. A locomotive arch wall comprising in 
ner and outer sections of rectangular block 
units, certain block units having circular re cesses at their adjacent corners for the recep 
tion of supporting tubes, and a plurality of 
cylindrical spacer bars having circumferen 
tial ribs at either end which are interlocked 
with said sections. 

3. In a locomotive furnace, a sectional arch 
comprising a tier of supported block units 
and a tier separated by an air space there 
from, one of said tiers comprising block units 
having integral projecting lugs each hav 
ing a flat side and a curved side and being 

: assembled so that the lugs register with their 
flat sides in contact, and the other tier com 
prising block units each having a recess in 
its face at the edge thereof and being assem 
bled so that the recesses register and form 
sockets to receive the lugs. - 

4. In a locomotive furnace, a sectional 
arch comprising a tier of supported block 
units each having semicircular recesses in its 
edges and being assembled so that said re 
cesses form circular sockets, and a second 
tier of block units each having integral semi 
circular spacing lugs and being assembled so 
that said lugs are oppositely disposed and 
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form curved members to fit in said circular 
sockets. 

5. In a locomotive furnace, a sectional 
arch comprising a tier of supported block 
units each having in its upper edges semi-cir 
cular recesses and being assembled so that 
said recesses form circular sockets spaced 
throughout the area of the tier, and a second 
tier of block units each having integral down 
Wardly extending spacing lugs of comple 
mentary shape and being assembled so that 
said lugs register and fit in said circular 
sockets. 

6. In a locomotive furnace, a sectional 
arch block unit of rectangular shape having 
curved tube supporting grooves in its lower 

longitudinal edges and semi-circular recesses 
with concave bottoms in its upper longitudi 
nal edges spaced from each end of the block 
unit. 

7. In a locomotive furnace, a block unit 
for a sectional arch, having a substantially 
rectangular body with semi-circular recesses 
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in its upper longitudinal edges, each recess. 
having a concave bottom and being spaced 
from the end of the block unit. 

8. In a locomotive furnace, a block unit for a sectional arch, having a substantially 
rectangular body with integral semi-circular 
spacing lugs projecting from its lower longi 
tudinal edges, each lug having a convex end 
and being spaced within the ends of the block 
unit. - 

9. A block unit for use in a sectional loco 
motive arch, having a substantially rectan 
gular body portion with lugs of convex cross 
Section projecting from its lower surface at 
opposite sides thereof, each lug having its 
Outer face plane and flush with the edge of 
the block unit and its inner face curved, 
whereby two block units may be assembled 
With oppositely disposed lugs registering to 
form complete curved spacing lugs between 
them. 10. In a locomotive furnace, a sectional 
arch comprising a tier of supported block 
units and a second tier of block units spaced 
above the first, each of the block units in one 
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tier having curved recesses in its edges and 
being assembled in the tier with others so that adjacent recesses register and form cir 
cular sockets, and each of the block units in 
the other tier having integral projecting lugs 
substantially semi-circular in cross section 
and being assembled in the tier with others 
So that adjacent lugs register and form 
curved spacing members shaped to fit in said 
circular sockets, thereby locating one block 
unit above the other. 

ARTHUR F. HALL. 
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