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To all auhon, it may concern: 
Be it, known that, I, WILLIAM J. STOOP, 

a citizen of the United States of America, 
and resident of Wheeling, county of Ohio 
and State of West Virginia, have invented 
certain new and usefunprovements in 
Arches or the Fire Boxes of Boilers, of 
which the following is a specification, 
This invention relates to arches for the 

fire-boxes of water tube boilers, and it has for its prisiary object to provide an arch 
of saspended type provided with water cir 
cuadº me, whereby %s managed 
a relatively cooi condition, to the end?hat it 
will successfuliy withs;and the high teTaper 
asures to which it is subjected, and will, 
therefore, asi fogº a 'slatively great iength 
of tina. ''. 

had go the accompanying drawings, in 
w.- ... . . Figuage i is a longitudinal Section of a 

Figue9 2 is an erie:3ged pian viety of ä 
fragiien&ary peakioi of the arch showing 
the We co????????? pipe associated here 
?. I Sigurs 3 is 32ë ëhe greh-etaspensioi. 
8888 ? Figurs 4 is i eMailarged detaili section ora 
ig ??-?? ??? ??. : Referrig te sisi dira:VT7ings, 1 indicates 
the is serior of the fire-box of a water tubs 
boiler'sfg, nore or less cominon type, which 
?y ? fed in any appropriate natane, as 

by std:ke r when coi is he fuel employed, or by gas or oil, a gas burier 2 being herein 
????OW? ???????v ??????????????88_??ppening 
through the front will 3 of the fire-box, 
Suggorted by the front well 3 is the rear 

end of an arch 4, which overhangs the fire box, the sane being of the type, commonly &erned £a; and being slightly inclined in 
3.n tigwéird direction and terminating ad 
jacent, so the boiler tubes 5, Said arch is 
suspended by 2 Structure which, in all ma terial respects, is substantially identical 
with that disclosed in my copending appi 
catio, Serial No. 433,969, saidi structure in cluding s, plurality of relatively spaced 
paralle bars 6 and a transverse I-beam 7, 
the inger ends of said bars being attached 
to gaid E-bean by clagap-like hanger men 
berg & Endå 9, 

of the invention withere inafter bg. Maadia apjáFÉiri, referenge being 

in said figure. This manner of Coping ???? 

The arch 4 is composed of a plurality of 
paraleicourses of heavy blocks iO of a suit. 
able refractory material, each course being composed of a plurality of said blocks dis 
posed in aiined closely-fitted relation and 
Secured against relative displacement by 
Finesias of a tie-rod 11 directed iongitudi. nally through aiined holes i2 provided 
therefor in said blocks. The main body portions of the blocks of 
the various courses have a width approxi- : 
nating the distance between the verties: 
center lines of adjacent bars 6, so that ad 
jacent courses meet beneath said bars, gs ; 
shown in Fig. 4, to form a continuous fat; 
arch facing. Formed in the opposite ietérai 
faces of each block adjacent to its upper 
surface is a longitudinal channei i3 in which 
is received the lower flanges 6 of the adja 
cent bars 6, said fanges cooperating with 
downwardly facing shoulders 14 on said 
blgeks for supporting the latter. Extending engthwise through the biocics 
of the various courses are two parallel holes SIG 
15 occupying the same horizontai piane, the 
holes of the various blocks of esch coarse 
being in register, Fitted in the holes of 
each course are the parallel legs of a j-. 
ghaped pipe 16 designed for the passag' of 
water whereby; through absorption of the 
heat, said biocics are maintained in s, zig 
sively cogi egiadition. The oie: esids gå 
the pipes project from the oriter end of 3.8 
ou termost biocks of the cgurSIES and adijacEn ja 
pipes are copied together to provides foxº II, 
continuous circuiation of Water throughcui 
the entire arch facing composed of said 
coursès.- 
To prevent direct exposure of the innes, 8 

or leg-connecting, carved portiot of the 
pipes i 6 to the intense heat generated in ti? 
fire-box, the inner end of the inner osk 
block of each course is provided with a '3- 
cess 17 adapted for the reception of said: 494 
curved portion, and this recess is closed with 
a suitable refractory filling 18 following the 
introduction of the pipe, as shown in Fig. 1, 
To facilitate the coupling of the various 

pipes 16, adjacent pipes have alternate legs 
thereof coupled together, as is most clearly 
shown in Fig. 2, this causing the fiew of 
the water through adjacent courses to be is 
reverse directions, as indicated by arrows ???? 
employed to avoid the close couplings which 
would otherwise ba necessery due to the 
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ae arch facing cools the latter by ab 
serisiyºng hest therefirom. This water, with 

i.eat so absorbed, may be utilized in 
iroijer, being suitably conducted thereto 

3. i2. a 'ch. 
What is claimed is 
1. An arch for the fire boxes of boilers, 

• C{}}/1prising an arch facing composed of 3. 

; CO2 prisig an arch facing composed of a 

y d blocks of 8 suitable refractory 
&ri: , each coarse having the blocks 

tiereof provided with parallel longitudi 
Esily extending bores, a water pipe of sub 
stainiaiiy -shape extending throughout 
seig courses and having the opposite legs 
{hereo; received in said bores, said pipes 
h: Ying their outer ends coupled together in 
series to provide for circulation of water 
Successively through the various courses, and 
3.28 Supporting said courses. - 
2. Aza arch for the fire-boxes of boilers, 

2: 3rity of paralle courses of longitudi 
ly a lined blocks of a suitable refractory 

Sisteriai, each course having the blocks 
thereof provided with parallel longitudi 
Shaily extending bores, a water pipe of sub 

isily J-shape extending throughout 
i Courses and having the opposite legs 

age of received in said bores, the curved leg 

3. 

3 

sality of paralliei courses of longitudi 

connecting portion of each pipe being em 
bedded in the innermost blocks of the 
courses, said innermost blocks being recessed 
for the reception of said portion and having 
a refractory filling closing said recess, the 
outer ends of adjacent pipes being coupled 
together to provide for passage of water. 
from one to another thereof successively 
throughout the entire series of courses, and 
Eneans supporting said courses in place. 
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3. ?n ?tch for the fire-boxes of boilers, , comprising an arch-facing composed of a 
plurality of parallel abutting courses of 
longitudinally a lined blocks of refractory 
Inaterial, means suspending said courses over 
the fire-box, means whereby the blocks in 
each course are attached together, each 
course having a pair of parallel longitudi 
nally extending bores therethrough, a water 
conducting pipe in the bores of each course, 
said pipe having parallel legs connected 
adjacent to, but short of, the inner end of 
the innermost block of the course, and hav 
ing the outei' ends of said legs projecting 
from the outer end of the outermost block 
of the course, and means coupling the pipes 
of said courses so that water may course 
through said courses in succession. 

in testimony whereof, affix my signature 
in presence of a subscribing witness. 

WILLIAM J. ŠOOP, 
Witness: 

H. E. ? ??????, 
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