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IBeitiknown that I, AUSTINFARREII, a eiti 

zen of the United States, and a resident of 
Gladistione, county of Delta,andState of Michi 
gan, have invented certain new and useful 
Supports for Cooling Plates or Coils in IBlast 
Furmaces, of which the following is declared 

C) 

I : 

to be a full, clear, and exact deseription. 
The invention relates to improved means 

forsupportingcoolingplates or coilsin blast 
furnaces, and Limoreparticularlyto coolingde 
vices eumployed in the furnace-boshes. 
Topteserve the life of the bosh-wall, at 

whichithe highestitemperatureis maintained, 
cooling means are provided and preferably 
comprise superposed circularrows of cooling 

2C) 

platesorcoils, which extendhorizontallywith 
in the fire-brick body of the wall. Such con 
struletionshave been found defective in that 
after the furnace has been in operation for 
sometime the fire-bricksupporting the cool 
ing-plates bitirms outor breaks awayand the 
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latter dip or sag from position, freguently 
lbreakingthe watercominections andoccasion ingdonsiderable delayin the operation of the 
furnace. - T · - .. 

Broadlystated, the present invention con 
sistsimprowidingthe bosh-wallofthefurnade 
with a surrouinding metal fratine or Support 
prowided With meams forsecuringtheretiothe 
outerportions of the cooling plates or Goils in 
Imannerpermitting the plates orcoilstobere 
Imoved Without disturbing the Surrounding 
Imetal frame. 
The invention also donsists infeatures of 

construction hereinafter described, illus trated in the accompanying drawings, and 
moreparticulatly pointed out in the clains 
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atithe end of this Specification. - 
In the drawings, IFigure 1 is a vertical seG 

tion of a blast-filrnace With the iLimprovement 
applied.. Pig. 2 is an elevation, partially in 
Section, of the Seties of Supporting IringS Or 
bands." Fig. 3is a horizontal Section on line 
33 of Rig. 1. IRig. 4 is a detail Vertical Sec 
tionillustratingthe laniner ofSupportingole 
of the plates. Fig. 5is a view, partlyin ele 
vation and partly in vertical section, show 
ing a modified form of the invention. 
In the donstruction iltistrated the Support 

ing-colutmls10Carry I-beams 11, upon Which 
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Irests the mantle 12. The shaft 13 of the fur 
Imace is surrounded by the shell 14, which 
Irises ftomm the mantle 12. The hearth 15 is 
Shown Surrounded by a jacket or sheathing 
16andis prowided with theusual twyer-open 
ing 17and cinder-notch 18. The fire-brick bosh-Wall 19,0ftheusualinverted-cone-shape 
formation, extendsbetween thelhearth 15and 
the shaft, 13. 6o. 

"Ithe parts thus farde8Cribed are of Common 
design, forn mo part of the present inven 
tion, and Imay be modified as desired, it be 
ing understiood thatithe presentimprovement 
Could be applied to a furnace of any Suitable 65 
ConStrUICtion. -- 

Superposed circular tows of hollow plates 
or coils eXtending horizontally at intervals 
Writhin the bosh-Wall have been found efect 
ive for Cooling this part of the furnace: 7o 
SUlch horizontal cooling plates or coils forthe 
purposes of this invention maybe ofanysuit 
able Construction ; but, preferably, flathollow 
Sectional plateS 20 are elmployed, which are 
atranged in Sttperposed 1toW8 eXtendinghori 
zontally withinthe fire-brickbody ofthe Wall 
with their outer ends flush with or near its 
face. The Separate plates of each roware 
arranged in circulat series (See Fig. 3) and 
Spaced Slightly apart from one another, and 
the plates of the Separate IroWSaire Staggered 
to cool all portions of the bosh-wall. Such 
Cooling plates or coils as previouslyarranged 
are dependentfor their Support tipon the fire 
brick body of the Wallitself. Under the in- 85 
tense heat to Which these Walls are subject 
ed considerable expansion and contraction 
take place, and after the firnace has been, 
inoperation solmetime thefire-brickburn out 
and tend to Work looSe, thus breaking aWay9.o. 
thesupportfroun beneath thehorizontaleool "" 
ingplates or Coil8. The latter freCluently Sag 
or dip fronl place, the Water Connections 
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.break loose, expelse and delay in Opetating 
the fultmace are eXperielliced, atin(l dangetouS 95). 
biteak-outs of the furnade-wall itseltaireapt) 
t0 0CCU11'. - , : 

The present invention 10towides the bosh- : 
Wall of the furnace With a surrotlindinglimetal. 
fratime consisting, preferably, of a Series of Ioo. 
castorvrought metal Irings ot annularbanCIS : 
21, which confotm to the generalshape of the 
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bosh-wall 19 and eXtend aroundthe samebe 
tweenthe Circularrow78 of horizontal cooling 
plates 20. The rings or bands 20 6xtend, 
preferably,externallyin horizontal direction 

5 abouttle bosh-wall 19, andeachring or band 
extends vertically between the upper and 
lower face of each pair of adjacent rovs of 
cooling plates or coils in such manner that 
the latter are 8upported at their outer ends 

mo independently of the brick body of the wall, 
andthus prevented from tipping. The cool 
ing-plates 20 maybe sustainedi at theirouter 
end8 between adjacent rings or bands 21 in 
any 8uitable mianner; but preferably each 

15 band is providedatits upper and Ioweredge 
with Riminwardly and horizontally project 
ing Support or ledge 22, Which are thu188r 
ranged in pairs and between Which the outer 
ends of the cooling-plates 20 are sustained 

2o aginst tipping. The supports or ledges 22 
may be forimed integrally With the body of 
the ring8 or bands 21, as stown in IRig. 5 
that is to say, the latter may be formed of 
channel - lbars with the flanges turned in 

25; wardly, Preferably, however, for cheapmess 
of construction the Supporting-ledges are 
formed of angle-bars (see FigS. 1 and 2) 1tiv 
eted or otherwise secured to the upper and 
lower edges of the separate bands. Prefer 

3o ablyals0,the Separate supp0rting-ring821 are 
connected by butt-straps 23, which extend 
between each pair of adjacent ring8, (see 
Rig8. 1 and 2) So that the entire Series iS 
rigidly connected together and the cooling 

35 plates given additional Support. The butt 
8trap8238te Staggered, BS 8hown in Rig8. 1 
and.2, in keepiDig With the staggerediarrange 
ment of Cooling-plates in the separate rows. 
These butt-straps Imay, however, bedispensed 

4o With, B8. ShoWin in Hig. 5, and the 8eparate 
ritags 21, eXtending between the Irows of cool 
ing-plates, Blone depended upon to Stustain 

. themin position and prevent them fromtip 
01Ing. . 

45; In the form shown in Figs. 1 and 2 the 8e 
ries of Connected Irings are preferably hung 
from the furnace-mantle and there supported 
independentily of the bosh-wall 19. Forthi8 
purpose the topnost ring is provided atits 

o Iupper end with an ontWardly-projecting an 
nular flange 24, Which engage8 the inneredge 
of the mantle base-plate 12. Plange 24 may7, 
if desired, lbe formed integrally With the top 
Imost band 21, but for GheapineS8 of construc 

55 tionis preferablyformed ofan angle-barprop 
erly shaped and Iriveted or otherwise rigidly 
8ecured to the band. 
The cooling plates or Goils 20arearranged 

with their ote ends between the pairs of 6o ledge822 upon the adjacent Supporting-ring8 
21 and are preferably embedded between 
iyers of mortat 25, (See Pig. 4,) formed of 
mixed fire-clay and ground fire-brick. "I'he 
rings or barad821 and theirsupporting-ledge8 

65; 22 are preferably spaced sonewhat farther 
apart than thethikiness of the dooling-plates 
20 in orderthat thelattermayberemoved by 

the tlse of a Suitable t00l eagaging openings 
26, formed in radial web827upon the plates, 
(See Rigs. 3 and 4,) and Sothatithe plates may 
be conveniently reset in position after re 
Imoval forrepairs orthelike. Wedge828are 
preferably driven between the oulter end of 
each of the Cooling-plate820and theadjacent Supporting-ledges22tomorefirmilysecturethe 
plates in place. 
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Bach cooling-plate 20is provided with an 
inlet 29 and anoutlet 30foreooling-water,to 
which areconnected theinletandoutletpipes 
31 and 32. These water commections may be 
arranged as desired. Rach plate 20 may be 
connected separatelyto the source of supply, 
or the plates may bo Connected in 8erie8 of 
two, three, or four. 

It is to be obserVed that by sustaining the 
outer ends of the cooling-plate8 20 between 
the ledges 22 of the 8upporting-ring821 they 
Cannot be displaced Or tipped, even though 
the brickWork Imay be burned out or broken 
awaybeneath them. Il case one of the rings 
themselve8 becomes overheated because of 
the displadement of the briekWork, Warning 
i8 immediatelygiven, and a, 8pray maybeap 
plied and theplatekept.cool before any dam 
ageis done. Moreover,the Iring821 cover the 
larger part of the brickwork 19 between the 
rows of plates, and in the form shown in Figs. 
1 and 2the butt-straps23cover the brickwork 
between the Separate plate8 of each roW, 80 
that the entire Wallisirmilyheldimplace and 
the tendency of the brick tio workloose bythe 
eXpansion and contraction of the Wall i8 ob 
Viated. 
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It Will be noticed that the 8upporting-ring8 : 
8ustain the 8eparate Cooling-plate8 against 
tipping, and yet arenot) 8o embedded Within 
the b0sh-wall 19 or otherwise 80 arranged a8 
to Weaken the fire-brick Construction inany 
Way. 
The 8upporting-ring821 may be of Cast or 

wrought iron or steel and may be formed in 
8eparate piedes bolted or riveted together or 
in a, Single piece, a8 may be most easy of 
manufacture. "I'he 8upporting ledge8. or 
flanges maybe formed in piece With the sepa 
raterings, as Shown in Rig. 5, or of separate 
angle-bars rivetedin piece, as Shown in IRigS. 
1 and 2. Means otherthan theledgeS 22 Linay 
be employed forsustainingthe Cooling-plate8 
20 between the edges of the adjacent 1ing8, 
and the details of construction maybe other 
Wri8e modified Writhout departure from the 
essentials of the inVention. 
I81m a Ware that bosh-Walls of blast-fur 

Imades have heretofore been provided With 
encircling metal frames formed either of a 
8erie8 of Superposed horizontal bands or of 
an encircling metal plate haWing CutraWay 
8pade8 therein for the adinission of the cool 
ing plate8 or Goil8 to the furnace-Wall; but 
so far as Ian aware the present invention 
presents the firstinstance of a bla8t-furnace 
the bosh-wal of which i8 prowided with a 
metal frame and with a series of cooling 
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lates orgolsestendingiwargity fron said ringsbeingprovidedivithlat 
. fam an leatis forsecuring the outerpot || supports of ledges anda series of cooling 
io9 sailgooling pltes orgois to sid| plates or coisextending horizontal with fane in suchinannertitatthe plates or.coils, 

shall be sulspendedl by said frame, but may 
bereimoved without disturbingsaid frame. 
HaWing thus described myinvention, what | 

IC) 

19lainaSiew, and desiret0 sectureby Iletters 
Patent, is- · - - - - " - 

1. A blast-furnace having a imetal fratime 
enGirelingits bosh-Wall and provided with a 
SerieS Of Cooling plates or coils extemuling in 

· Wardly fron said franne, and mmeams for se 
15 

Cultingthe oulterportion ofsaid cooling plates 
Or C0ils to Said fratime in a mannerpernitting 
Said plates Or Coistio be removed With011t dis 
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ttlirbing Said frame. 
2. A blast-furnade having a, 1metal fratime 

extending al)0ultits bosh-Wall, said f'atime be 
ingprovided With horizontally-projectingsup 
100rts or ledges, and a series of Cooling plates 
ordoilsextendingwrithintiebody of the bosh 
Wallandsuspendedinpositionby the supports 
Or ledges of Said frame. 
3. In ablast-furnace, a inetalframe extend ingabout butsupportedindependently ofthe 

bosh-Wall, and a Series of superposed dool 
ing plates or coils extending within the body || 
of the Wall, and means for secturingthe outer 
ends of 8aid plates or coils to said frame. 

4. In ablast-furnace, a Series of Superposed 
C0Olingplates or Coils extendinginto the bosh 
Wall Of the furnace and a Series of metal 
bands extending about the furnade-Wall be 
tween the rows of Gooling-plates, the outer 
ends of said cooling-plates being secured to 
Said inetal bands in tmaramer permitting Said 
plates to be withdrawn without disturbing 
the bands. -- 

5. In ablast-furnace, a series of Superposed 
horizontal bands space(lapart and eXtending 
abotit the bosh-Wall of the furnace, a Series 
of Cooling plates or coils extending between 
each pait of a(ijadent bands and horizontally 
Within the furnace-Wall an(i meams for Sup 
100rting Said Cooling-plates by Said bands in 
Imanner Ipermitting the plates to be With 
drawn without disturbing the bands. 

6. A blast-furnacehavingencireling bands 
and provided with a cooling-plate located be 
tween the lines of the bands and Secured to 
them by meChamistml arranged to allow re 
moval without disturbing the bands. 
withencirclingbands arranged oneabove the | 
othet and Cooling-plates having their outer 
portionsecured tosaid bands, Said plates be 
ing arranged for removal Without diSturbing 
the furnace-bandS. -- 
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the Walland sustained attheifottet Said Stipports or leiges. 
10. In a blast-firtiace, s, 

00Sed rows of Cooling platesordoils exte 

tl 

in horizontally within the furnace-wall, 
Series of Superposed supporting bands or 
rings Spaced apart and eaell extending hori 
zontally al)oult fhe fulrnace - Wall and verti 
Cally l)etween a pair of adjident rovs of cool 
ing platies or Coils an(l inwardify and horizon 
18lly extedingledges atithe upperand lower, 
edges of each of Said bands arranged to en 
gage the 0uter en(ls of Said plates or Coils. 

11. In a blast-furnace, a series 0f Stuper 
p0Sed horizontal bands orrings spated apart 
and eXending aboult the bosh-Wall, ‘each of 
Said bands being provided atits upper end 
With an inWardly alid horizontallyptojecting 
ledge and rows of Cooling-plates arranged in 
circulat series extending horizontally be 
tween the Supp0rting-ledges of each pair of 
adjacent bands or rilligs and within the body 
of the bosh-wall, whereby said plates orcoils 
are held against tipping. 

12. In a, blast-futnace, a, Series of super 
100Sed, horizontal bands Spaced apart and eX 
tending abollit the bosh-Wall of the ft1rnace, 
and a Irow of cooliag-plates extendinginto the 
bosh-Wall and having theit outet ends ar 
Iranged betWeel adjadent bands and meams 
for keying the outer ends of Said cooling 
plates between the adjacent band8. 

13. In a blast-furnace, a, Series of Super 
p0Sed horizontal bands orrings spaded apart 
and eXtendingaboutthebosh-Wall, angle-bars 
Secured to the upperald loweredges of each 
of Said bands of Irings and forminginwardly 
extending Supporting-ledges, and a, 1row of 
Cooling plates or Coils secured in position at 
their outer ends-between the ledges of each 
pair of adjacent Irings and eXtending hori 
Zontally Within the body of the lbosh-Wall. 

14. In a blast-furnade, a, Series of Super 
posed horizontal balds or Irings spaced apart 
and extending alout the furnage-wall, 3on 
mections betwreeni Saidl rings, and Cooling 
plates orcoilsextending horizontallybetween. 
said rings and Within the body of the bosh 
Wall, and means for Securing the outer ends 

| of Said Cooling plates or coils to Said bands ot 7. Alblast-furnace havingitslbosh provided || rings, Wherebysaid plates or Coils are held by 
Said Irings against tipping. , , · ‘ 

15. In a blast-furnace, a series'of super 
posed horizontal bands or rings spaced apart 
and extending about the bosh-Wall, connect 
ing butt-straps betweeneach pair ofadjacent 8. Ablast-furnacehavingitsbosh provided || bands or rings, means for sustaining the se withencirelingbands, spagersexteiding Ver 

tically between them, an(l C00ling-plates Se 
Cuired to the bal InCIS. - 

9. In ablast-furnace, a series of Superposed_ 

ries of connected bands orrings fron the fult 
Imace-inantle, and a, 1roW of Cooling plateS 01 
coils extending horizontally between each 
pair of adjacent bands or Irings and Within 

horizontal bands or rings spaced apatt and || the b0City Of the bosh-wal te.outer ends of 
extendingabouttle bosh-wal, said bands or l such cooling plates or coils beingsecured to 

eraly-projecting" 
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said bands or rings, whereby said plates or posel horizontal metalringsspaced apart and 
Coils are SuStained in II)0Sition at their Outer 
ends by Said bands ot rigs. 

16. In a blast-firnace, a series of 8upe 
posed horizontal metal bands of Tings Syaced 
apart and eXtenClingabout thel)osh-wall, con 
nections between each pair of a(ijadent Irings, 
etich of the latter being provided atits uppet 
and lower edges With in Wardly and horizon 
tally projecting Supports or ledges, and a 
number of Irows of Cooling plates or doil8 ex 
tending horizoltally Within the b00ly of the 
bosh-Wall and SUStained at their outer ends 
betWeen the S1100rts or ledges of two atija 
cent baladis of Irings and water connections 
for Said plates ot Coils. 

17. In a blast-furnade, a series of Super 

extening ab0tit th16 b0sh - Wall, Connecting 
butt-Stra)S betweell ech Ipair of adjacent 
Irings, mealS for Sllipporting the Series of Con 
mectei ring8 fron the furnace-mantle, each of 
Said trings being provided at its upper and 
lowereige With aninwardly-projectingledge, 
ainClatow of Cooling-platesextei1(ingllorizon 
tallybetweentheledges ofeach a(ijacent pair 
ofrings and within the body of the bosh-wall, 
Said Cooling-plates beingkeyed ina positionat 
their oulter end lbetween Said ledges and Wa 
ter ConnectionS for Said Cooling-plates. 

AUSTINT IPARREII?. 
Witnesses: 

AILBERTA AIDAMICK, 
IHIAIRRY I. CLAPP. 
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