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. 2,369,100°
FURNACE WALLq

William George Young, Oak’ Park I]l., assignor to;
Chicago Fire. Biick: Company, Chicago;. IlL.,.
curporatlorr of ‘Illinois

Apmicatﬁon July. 1'7; 1943;. Serial-No. ,495,223:
(CL 72101y '

9 Claiims;

‘The=present: invention: relatesrto: furnace: wafll“

constructions: and’ is»particularly: directéed: to: a:
novel suspended-type:of ‘insulated:wall:construcs=
tion/wherein flexibility:ih-application:of the wall:
to industrial fiirnaces; powerboilers; oil stills:and’
the like:isiobtained:: The furnace:walliconstrue--
tioncis:simplified ‘to:an:extentswhere: it is neces=:
sary to.have only~one shape of reffactory-tile

for: 90%of the: wall'and only a: minor variations

from:this:shape for tlie:balanceof the walli ‘The:
supporting of ‘the:refractory: tile: providés-an: in-
terlock on all*four: sidés:withadjacent: tile; and’
flexibility in the-reténsion of said’tilé so-thatthe:
tile and’ the supporting -members-are: ffee ‘to: ex--

pand-and’contract’thus’ permn'{tmg. “breathing””

with temperature-changes.
The invention' contemplatés-a:suspendihg: re<-

fractory wall wherein® the -reffactory elements
themselves: are supported’ from vertical steel icole

umns spaced‘along thie wall‘by means of Heat re<-
sistant horizontal supporting members intercons-
necting: the’ steel’ columns: and Heat: resistant re-
taihing members. It isafeature of the construec:

ture:shown;in:Figh. 1. with cei‘taln: of ‘the:tilezbeing:
removed:to 111ustrate“the vanous retm'ningf mems:
bers;:

Fig: 5 issay perspective view of awanchor member:’ )

¢ whichis: employed :between: the. individual . sup=-

porting:sbrackets; .

Pigs 6iisy ar perspectiva view of the. standard:
tilei.employedi: throughout : most-of: the- fumaca.
wall; and

Rig. T'isay perSpectWe“view of the»shghtly modl-

" fled: tilesthatris:used 'for: the: top: la,yer of:a¥ f,ur,

nace walli..
Referring nowin: detaulttor the: drawvmgs1 the
presentiitvention: is:embodied in:a filrngce wall;

' whiéh may:-be offany: particuldrdengthr.or lieights

desired; whersin’ the mainssupportifig: structare:

, compnses spaced verticalisteelicolumns:10; These:

20

supporting:columnstare I-shaped-in:cross: section
asvillustrated: clearly-ifv Figy ' 1i" THey" are' con=-
nected. togethiertat vertically-spaced points-By a

_ plurality= of: horizontal” supportihg" members: (4%

tion-that the-retaining: members-are:free:to move- -

horizontally~and*vertically: as tlie installation-is:
built up- and-they-retain: this- freedom- of“moves -
ment sufficiently” in thiefinal’ structure - to- take:
care’ of expansion’ and’ contiaction:in all’ direcs
tions.

for'securing s finishing coat‘on the outside of the

completed” insulation:” The wall"has: the advan-

tage: of being. substantially” heat-tight" with a

smooth hard’ exterior. surface Which 1s weather- ,

proof.

The. features and advantages of the. invention.
will”“appear more. fillly, from, the. following: dé- -

scription, reférence. being, made. to: the accom-

panying drawings wherein a.preférred. form- of”

* the.invention.is.shown.. It. shou]d be. understood

however. that: the: dra,wmgsﬁand descnptxon are.

111usi7rat1ve only.and are, not to.be taken as. limit-

ing the.mventmn except insofar. as:it is. limited by

the claims.. - :
In.the.drawings:

- Fig. 1.is.a fragmeritaryw perspectwe view, w1th>
parts broken.away, illustrating; the:wall- construc- :

tion: as: viewed-from the.exterior;..

The: retaining- members fimction also’ to~
providé- supporting means: for- 1nsulat10n on the"
outside: of the-refractory- tilé: as well as abasis”

25.

39’ zontal’ castings are-also- provided” with- spaced.

35.

which: are bolted to:tHeflanges of the columns mv
by-bolts-indfcatedat 12 N
The-horizontal supporting members are- desir-i

.ably- made: off ifon™castings® of?'sufficient ‘weight"

and’strength. safély:to- carry a’section’ of ‘the fir:
mace-wall' some=30' inches in: Reighit: * Bach horis
zontal casting is provided with ribs 13, 14, 15 and™
16'which give addéd strength thereto: The hori-

Horizontally: running:slots- 11" separated by ver=
tical webs I8 The slots’ 1T serve to*mount‘mdl-
vidual supporting brackets- 19" that bear against:
the ribs= 18 as- will ba presentlyexplained; :
Each' individiual’ supporting. bracket; 19 has: a:
flat shelf portion 20’ with an upturned flange 204
along- one: edgé tHereof. - The. bracket. exténds

" upwardly and- away ffom the. flat. shelf’ bortion.,

'40:

45.

50-

Fig: 2:1s: g,:similar perspective- v1ewr1llustratmgr :

the-wall:from:the interior of:the: furnace;

1 Pig;.3-is-an-emnlarged sectional- v1ewf taken‘subv

stantially. on the:line; 3—3-0f Fig;. 1
s Pig. 4iisa:plan.viewlooking down, an the.struc-«

20 where it tHen is ‘provided” with" a. shoulder: Zl

for engagement with the rib .13 as. illustrated.in -

Figs. 2'and 3. Fiom the shoulder 21 the supperte-
ing: bracket. extends inwardly. and upwardly- to
a:rounded neck portidn. 22 and.is.adapted: to.ex--
tend. thirough. one.of. the slots.17.. An.elongated:.
head 231§ providéd on therend of.the negck. por--
tion. The Horizontal width.of. this.head.as.shown. -
in the drawings is. just. sufficient to. pass.through:
the slot.1 T:and. the vertical length of. the: head:is:.
great..enough .that. when: the. supperting bracket: .

-is turned.in. the.position:shown.it. will- prevent; the:

neck.from.coming;out-of: the-slot (7: This: sup~: -
portlng,bracket 19:is:preferably made-of a castingi: -
of.a.-suitable. alloy capable: of: withstanding; the

tempera,tures:ta which. it_ willzbes subJectx incthes




2

'operaticn of the furnace. For example,' the alloy
sold under the trade name of Meehanite is a
satisfactory alloy for this purpose. - The support-

- ing bracket is strengthened by a rib 24 which-

extends diagonally upward from the edge of the
surface 20 to the neck 22,

A row of refractory tile 25 is supported on
several ‘'of the supporting brackets, as indicated
in ‘Fig. 2 and the supportmg brackets are: of
such width ‘at the shelf portion 206 as.to ‘be
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slide down on the retainer member Fig. 2 111us—
tratss two bf the anchor castings in place on the

" retainer member 36 and in engagement with the

adjacent tile 25. Each'anchor member will of

- course engage a plurality of tile due to the several

lugs- 41 thereon..

It is desirable to provide expansmn joints be-~

. tween the several horizontal courses of the. tile

10

spaced from each other somewhat to.allow. for .

adjustment and for expansion under heat. The

tile is shown in perspective in Fig. 6. It is pro- .

vided with a groove 26 in its lower surface to
receive the flanges 20a of the brackets{8. The
lower end of the- tile is sloped forwardly from
the groove 26 as shown at 27 and that portion

of the lower end of the tile 28 which is'adapted:

15

“at'the point of support by the supporting brackets

{9.. Such- an expansion joint is shown at &5
in. Figs. 2 ‘and 3. The expansion material fills
the space between the separately supported sec-

“tions’ of ‘the wall and in addition fills the re-

cesses 32 in the top course of each individual sup-
ported section, 'The joint which is filled with the

_-expansion. material extends downwardly from

the fire exposed face to the recesses 32 and then

:-0f course: the:back part of the tile sections ex-

to rest on the shelf 28 is above the portion .2T.so -

that the portion 27 extends down in front: of
the bracket. 19 .to protect it and: the flange from
direct heat throughiany cracks that may exist
between adjacent upper and lower courses of tile.
The tile is provided with lateral offsets-as in-
dicated :at 29 and- 30 so that two laterally ad-
jacent - tile .overlap each other in .the manner
shown in Fig. 2. . This further prevents direct
heat reaching any: of- the retaining -structure
through the vertical cracks between the tile.  The
tile 25 -also_ have top: surfaces 8! which slope

20

25 -

30

downwardly toward the rear-as shown in Fig. 6. -

A groove 32 is cut in the top of the tile-at the
rear edge of ‘the sloping surface: 3{, and-a por-
tion 33 .of the ‘tile rearwardly. of the groove:32
extends up. above the level of the surface 31.as
shown to provide a vertical shoulder 34 for en-
‘gaging an-anchor casting 35.

In a normal-construction the tile 25 are sup-

- .ported in about three layers, one upon the other;

by each row of the supporting brackets 18. The
number of- layers of course may be varied but it
has been found that. this. proportion is proper
for the load to be carried. In order that the

35

40

tends upwardly above that portion-of the expan-
sion joint ‘which. lies inwardly of. the recesses.
The net result of -this:construction is that the
material .used in the.expansion’ joint is trapped
in place and cannot work out under the continu- -

‘ous . expansion ; and:;contraction - of - the. wall.

Where  expansion joints-run horizontally : from.
the fire exposed face to the outer wall the mate-
rial which fills the expansion :;joint-is made-to
work inwardly to -the fire exposed face and
eventually all of it is lost; With the:present in-
vention that difficulty is avoided: since-the slope
of the expansion joint.causesthe material to tend
to work away from-the:fire exposed face and
the vertical offset back of :the recess. 42 prevents
the material from working out-at -the.back of
the wall. Expansion joints.are also prov1ded. at
the ends of a wall where the Wall joins and
overlaps: with an ad;acent wall meeting it at an
angle. - If the length of a wall is sufficient to
justify 1t‘ vertically running expansion joints may
be provided in a.ccordance W1th estabhshed prac--
tice.

The top course of tile must usually be held back -

- in a different fashion than- the main wall sec-

three -horizontal courses ma.v be tied back at the -

top -and bottom the anchor ‘castings 35 are pro-

~vided and they in turn are tied back to the hori-

zontal members H by vertlcal retamer members
36.

The vertical retamer members are substz:mtla,lly,I

-shaped in" cross section as illustrated best in

45

50

Fig. 4. ‘At the top.and bottom ends of these -

members transverse webs 31 are provided and

the long1tud1nal webs' are cut out so as'to provide.

recesses that will .engage upon the upper. and
lower edges of two' adJacent horizontal members
{{ in the mannér shown in Fig. 2, The retainer

members 38 are castmgs of iron and they are free

to slide horizontally along the space between two
vertically adjacent horizontal members {i. Each

of the-castings86 is notched as indicated at:38"

to- permit mountmg of the anchor castlngs 35
thereon.

- The anchor casting’ 35 (see F1g 5) comprises a
horizontally extending body portion 39 which is
divided into a plurality of’ prongs 40 extending
forwardly. FEach of these prongs has upwardly
. and downwardly ‘extending lugs &{ on. its free

ends, which lugs are adapted to engage in’ the"

recesses 26 and 32 of two vertically adjacent tile
.25.° At the rear edges the anchor castings 35
are flanged as indicated at 42 and cut away as

indicated at 43. The flanges 42 ‘are separated by -

a- slot- 44 that is ‘wide enough to ~permit the

anchor casting to-be' pushed through the notch

38.on the: retamer member-36 after wh1ch it can

tion. For this purpose a specml tile. 46-is. pro-
vided  (see Fig. 7). This tile is prec1sely like the
tile 25 except that it is prov1ded with a flat top
471 and with.two channels 48 and 49 exténding
downwardly from the-top surface along the side
edges thereof for about half. the. depth of the
tile. These channels are. vertically in line with
a bottom groove 50 ‘that corresponds to the groove

.26 in the tile 25. The.portion_of the tile rear-

wardly of the channels 48 and-49 is reduced in

* width somewhat so as.to, accommodate the thick-

o

60

65"

70

78-

ness of a tie-back’ castmg 51 (see-Fig. 2).. This

_tie-back castihg has a, lug 52 projecting lateraily

at its inner end so as to engage two adjdcent
tile 46, and at its rear end the tie-hack casting
has two spaced depending: ﬁanges 53 and 54"
adapted to receive the upper edge of ‘the  top-
horizontal member (1.
The furnace wall is msulated by msertmg rec-
tangular blocks 55 of- 1nsulat1on between the -
rear faces of ‘the tile 25 and 46 and the vertical -
retaining members 36.  These. blocks of insula-"
tion are cut to the same vertical depth substan--
tially as the tile so as to fit bétween two: verti-
cally ‘adjacent-anchor castings 35-in the manner
shown in Fig. 1. “The anchor -castings and the
retaining members thus serve not only to retain-

‘the tile but also.to retain the insulation in place

as well. . The insulation  actually extends down-'
wardly to cover the inner faces of the horizontal:
members {1 except where' the- brackets 19-are
interposed. - Sihce the msulatmn is usua.lly soft
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itt'éan:be forced: downwardly:to cause’ the reifi=
foreihg flanges: 240 tos cutt into: it or it may-be
notched: to’ receive these: flangess if: desired:.

-~Whenithesinsulation is ih:place:and:the wall;’

including: the: tile; has been:installed; a: hard
finisly;. outer layer 56: may. be: applied. over: the
framework: and against! the: insulation: as:illus=
trated ifvFigs: 1 and:3s. This:hard stirface.layer:

[~

may- be; of:’ any - suitable: plasticc material- that

can. be:. spread: on: and. hardened: in:place.. It

should have.insulating: value: as: well as.ability:

to resist. deterioration. diue. toexposure to the
weather. A suitable material for this purpose is
Soco-Coate.

From the foregoing description it is believed
to be evident that a novel suspended type of in-

10

sulated wall construction has been provided - -

wherein the advantages of a flexible refractory
suspended wall are obtained with a simple con-
struction that also provides adequate support
and mounting for insulation and an outer wall.

Having thus described my invention, what I
claim as new and desire to secure by Letters
Patent is:

1. In a sectionally supported furnace wall, a
framework including vertically spaced horlzontal
supporting members, shelf brackets hung thereon
in slightly spaced relation and movable hori-
zontally along the supporting members a limited
amount, retaining members . extending between
vertically adjacent supporting members and
slidably engaged therewith along horizZontal
lines spaced from the horizontal lines along
which the brackets engage said members where-
by they may move lengthwise of the supporting
members without striking the shelf brackets,
anchor members slidable vertically on said re-
taining members, each of said anchor members
-having upwardly and downwardly directed, tile
anchoring, lugs, and refractory tile having top
and bottom grooves whereby to receive the lugs
of an’ anchor member between vertically ad-
jacent tile, the tile having the portion forwardly
of the grooves offset downwardly with respect
to the portion rearwardly of said grooves.

2. In a sectionally supported furnace wall, a
framework including vertically spaced horizon-
tal supporting members, shelf brackets hung
thereon in slightly spaced relation and movable
horizontally along the supporting members a
limited amount, retaining members. extending
between vertically adjacent supporting mem-
bers and slidably engaged therewith along hori-
zontal lines spaced from the horizontal lines
along which the brackets engage said members
whereby they may move lengthwise of the sup-
porting members ~without striking the  shelf
brackets, anchor members slidable vertically
on said retaining members, each of said anchor
members having upwardly and downwardly di-

having top and ‘bottom grooves whereby to re-
ceive the lugs of an anchor member between
vertically adjacent tile, the tile having the por-
tion forwardly of the grooves offset downwardly
with respect to the portion rearwardly of said
grooves and said tile having a part of the down-
wardly offset portion also offset laterally where-
by all tile are vertlcally and horizontally over-
lapped.

3. In a sectionally supported furnace wall, a
framework including vertically spaced horizon-
tal supporting members, shelf brackets hung

an

35

40

50
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a:lithited:&mdunt; retaihingrmenibers;extending: .
between: verticallyadjacent supporting: menibers.
and’ slidably: engaged- therewith: whereby: they
may ‘move lengthwise: of s the: supporting ~mems
bers:anchor: members: slidable: vertically: oncsaid
retaining: members;. each: of’ said: anchor: mems
berschaving: upwardly: and: downwandly: directed;
tile: anchoring;. lugs;, refractory: tiles having:- top-
and.bottom: grooves: whereby to: receive .the: lugs

of:.dn: anchor: mentber: between . vertically: ad= -

Jacent: tileys and (insulating “blocks; fitting: in: the:
spaee between:-said: refractory - tile: and:said re=
taining members and carried by said brackets
and anchor members.

4. In a sectionally supported wall for furnaces,
horizontal rows of refractory tile having anchor-
ing grooves extending across the top and bot-
tom: faces thereof with the facing grooves of
vertically adjacent tile in substantial aligsnment,
the tile having the portions thereof on one side
of the grooves offset vertically: with respect:to
the portions on the other side of the grooves.

5. In a sectionally supported wall for furnaces,
horizontal rows of refractory tile having anchor-
ing grooves extending across the top and bot-
tom faces thereof with the facing grooves of
vertically adjacent tile in substantial alighment,
the tile having the poriions thereof on one side-
of the grooves offset vertically with,respect to
the portions on the other side of said grooves,
the portions on one side of said grooves having
top. and bottom faces sloping upward from the
grooves.

6. In g sectionally supported wall for furnaces,
horizontal rows of refractory tile having anchor-
ing grooves extending across the top and bottom
faces thereof with the facing grooves. of vertically
adjacent -tile in substantial alignment, the tile
having the portions thereof on one side of the .
grooves offset vertically with respect to the por-
tions on the other side of said grooves, the por-
tions on one side of said grooves having top and
bottom faces sloping upward from the grooves
and said last named portion having a part offset

5 laterally whereby to longltudmally overlap the
_tile in a row.

7. In a sectionally supported furnace wall, -a
framework including vertically spaced horizontal ‘
supporting members, shelf brackets hung thereon
in slightly spaced relation and movable horizon-
tally along the supporting members g limited
amount, retaining members extending between
vertically adjacent supporting members and slid- -
ably engaged therewith along horizontal lines’
spaced from the horizontal lines along which the

- brackets engage said members, whereby they may

:60
rected, tile anchoring, lugs, and refractory tile .

65

70

thereon in slightly spaced relation and ‘mov- ‘

able horizontally along the supporting members

(]

move lengthwise of the supporting members with-
out striking the shelf brackets; anchor members
slidable vertically on said retaining members,
each of said anchor members having upwardly
and downwardly directed; tile anchoring, lugs,-
and refractory tile having top and bottom grooves
whereby to receive the lugs of an anchor member
between vertically adjacent. tile,

8. In a sectionally supported furnace wall a
framework including vertically spaced horizontal
supporting members, shelf brackets hung thereon
in slightly spaced relation and movable horizon- .
tally along the supporting members a limited
amount, retaining members extending between
vertically adjacent supporting members and slid-
ably engaged therewith whereby they may move:-
lengthwise of the supporting members, anchor.’
members slidable vertically on said retaining
members, each of said anchor members havlng
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upwardly and downwardly directed, tile anchor-

N ing, lugs, and refractory tile having top and bot-

tom grooves whereby to receive the lugs of an
anchor member between vertically adjacent tile,
the horizontal members having horizontally elon-
gated spaced slots therein and the brackets hav-
ing neck portions received in-said slots and head
portions retaining the neck portions in said slots;

9. In a sectionally supported wall for furnaces,
horizontal rows of refractory tile having anchor-
ing grooves extending acioss the top and. bottom
faces thereof with the facing grooves-of vertically

2,369,100

" adjacent tile in substantial dalignment, the:tile

<

-having the portions thereof on one side of‘the

grooves-offset vertically with respect to the por-
tions on the other side of said grooves, the por-
tions on one side of said grooves having top and

_bottom faces sloping upward from the grooves,
‘ahd expansion material between certain rows of
refractory tile, the expansion material being

- trapped in place by the upwardly sloping portions

10

of the tile on one side of the grooves and the ver-
txcal offset on the other side thereof.
WILLIAM GEORGE YOUNG.



