Aug. 20, 1935.

RN/ 7NN RN
'x\\:-\ NN fx;;f\§Q NN
NN 7272 RANNSNS NN
\QH\‘{\ ' #_K_\\\\\
QYN 7RO NN
SONNNN NI/ /0 A NN\ \\\:\
N N N

AN
SO VRN AN VAL
RSN \\\\\\\ NN

ARSI N NN NN

J. E. ANDERSON 2,011,701
FURNACE CONSTRUCTION |
Filed Feb. 5, 1932 R Sheets-Sheet 1

O \ O 7 \\ \ N \ NN W TN "///

N NN \ \\ ‘\:\\ \\ PN \\\\ W\ \\\\\\ \\ \ /
AN \ NVZZ7 NN RN N SIRNNAN /2
\\\ NNOONN NN ( AN NN AN \\ \x N\ E\\\:\ N }/

N\ NN\
NSRS SN RN
4,! / /77 Qg\\ \\\\\\\\\:\ NN\ \\\\\ \.\ \
SOONNN N \\'\\\.\‘\\\.\

zZ0

o ]nwnfow

' ;ﬂ% leé%

9.



)
70.
11,

0

. 2,

' N

@

TOERS
| A

e

| J.

1935,

19 .

20,

g.

" Au

"
0
I

T

C

U

R

ONST
s

B

C

A

N

R

U

P

2
She

ts-

e

She i

2

. |
1932 - |

5,

b. |

a Fe |
File

| -

o
i
Lo

5

Vo

C’

. A2

o

o ok
£




1 ' N oot T oA S -.-. LU . - ET k| ‘ ‘e . - . T woe ot .
' S, . o . S L Lottt ' . .o o
: : ; . i o - S | R . :
. : - . .o a - .,ll. o LA Tt - TR RETLI A
! - ’ ) . . ) !
. i i . - - . ) C -.\.' ) _. . .,:_ " ; . . .
.. . T T ) ! :- Lo T, .-. i L. T | . .
b - '-. Ty |Hl_ M il _. RN . ) ' " 1 :
PR L I R V- . .
. b ! .u: .o ' - - -’ t. ' . ) .
H .J ll,i._“ T R ] e ., ot . T . C
v ' . - .
N i - - . -, ) ’ . ' .l. ' II -
. . . I ' ' I ,
' + 1 ' L . ' . -, '

_' e‘iﬁ'—-_ |

29

- nper.are polylithie.:
S V1 .
S _metell C suppmtmg dev1oes are embedded to aid
~ in’supporting the- erch " This- plastic: matenel-_:'
Cisifused by the: heat of the fumeee to form a
} .f_-:_mtl‘ﬂOllthlc arch.. ' My present invention refers
o _?f'_j’*nore pa,ltleularly to k3 monohthlc erch of thls-
o T the prefevred embodlment of my 1nvent10n' .
| the plastic material is supported by a plura,hty]
- of'spaced 1ef1*e.eeofy anchors - which ‘are em-

bers.
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9. Cleems

Tt is.0ld in the art to conetruot arehes for

':fumaoee and' the like from fire brick which are
shaped to éngage a rigid supporting structure lo-

- cated gbove the arch and outside of the fire zone' .
o ’of the furnace.

AT ohes cons.truoted in'this - man-

such-arches from g pleetlo material into which

'bedded in the arch .;trueture These anchors pro--' §
- jeet ebove the upper surface: of the arch, that is
- outside of the fire zone of the furnace, where
" they -are engaged. by ‘metallic supporting mem- .
These metallic supportmg members-are in
Turn. looeely enge,ged with a rigid supportmg:
-+ frame.
I 'securely supported but at the same time the sup-f

By this.arrangement, the structure is

iI..”pOI't ng device is capable of movement to com-

. ' " pensate for expe,nsmn and contraction of the erch ]
‘under heating and cooling of the furnace.

The refractory anchors embedded in the mass

of- plastic material forming the arch are com-
. . posed -of the same material as the arch ifself

;'f,l and under the heat of the furnace the anehore'
and arch may be fused together to form a mono-

35
.. lithic structure.

- arch is uniform throughout and there is no

40

 tendency for the expansion and contraction of
it-to aid the formation of cracks.

~-all .outside the arch and 1ts expa,nsmn will not
- disrupt the arch.. |

45

My invention Wlll be best understood by refer-; |
~ence to the accompanying drawings in which a
preferred embodiment of it Is shown by way of
exemple and in which: )
Fig. 1 is a perepeetwe mew of the anchor of

o "my invention in its preferred form;

55

Fig. 2 is an isometric view of an arch bullt in

a,ccordanoe With the teaehmgs of my 1nventlon
a,nd S

~ thereto.

Referrme to the drawmgs now 1n more de-?

__:-Vereely disposed hole 2.
- of - a plastic material and is burned to refra,o--f"
The shape shown is by way of

example only and may be varied. The dlmen-*
‘sions-of the anchor will o'F course depend upon

tory hardness.

“1t is also old to construct
designed to support |
- In the arch shown in Fig, 2 the anchore 11
are supported upon rods Or-pipes i15 extending
| th* ough the opeomﬂ's {2-in the apex portion of
the anchors.
and- {7 of rigid I-beam' supports I8 end 19, re-
-:speetwely
idly atteehed to the supports (8 and

form, not ehown

boiler setting.
-eupported upon supporting rods 15 Wthh en-

gage flanged supporting members 25,
The metal is

- Fig. 3 is a cross sectlonal view through a fur- _'
- nace showmg the adeptatlon of my appl oved arch :

(Cl 110-—-99)

ThlS mvent.e.on 1eletes to furna,ce constluotlon
mote par thHl&I'ly to arch conetruetion and te;.-
~anchors for supporting such arches.

‘ta’l, the enchor m preferebly comprlses 9, gen-_
erally: pyramidal body having 9, substentlally rec-
tangular apex {! which 1s pierced by a trans- -
The anchor 'is formed

the thicknes ss and wewht of t]1e e,rch that 1t is

‘These rods rest upon the ﬂe,nges i0

The ends of the rods (b are not rig-

19 but
re,ther are permitted of lnmted movement with

 respect thereto to allow for eXpanelon end con_,.
_.t1 action of the arch.

OFFICE

100

15"

- 20?7:’.' .

“THe arch 28 is eompoeed of g plestm ma,terle,l. o

'-"et between the spaced anchors 190.

plaetm me,tenel during the setting of the arch.

| Prefera,bly the material from which the arch 20
- i8 formed is the same as that employed in the
- manufacture of the anchors {8. . After.the arch

A ‘suitable
is ‘employed to support the

25

has set the suppoerting form is removed ‘and the

arch is subjected to a hlgh temperature which -
“bakes out the material 20 and may fuse it with the
-anchors 10 to form a monolithic arch. During the
“heating of the arch anchors {8 may move upon
the supporting rod {5 and the rod I5 may move
upon the supporting members {8 and 19 to com- -
 pensate for expansion of the arch.
L Since the material in the arch
- and anchors is the same, the expansion of the

In Fig. 3 1T have shown the arch epphed to a,
- In this figure anchors 108 are

members are themselves supported from the struc-

tural frame members 26 and 27 of the boiler
setting by suitable brackets 28 and 28, respec- -
tively, pivotally connected at their lower ends
0 members 25, on horlzontal axes, as shown in

- Pigure 3. Each of the mem.bers 26 and 27 con-
) vememly comprises a pair of parallel I-beams
‘between which the upper end of the bracket
. passes, each bracket having at its upper end an

80

85

These -

40.
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enlarged head which seets loosely upon the lower

~flanges of the I-beams, as in Figure 3. As the

arch 20 expands anchors {8 may move upon the
- supporting rods 15 and those rods may move.
S[Sup-
'~ porting member 25 is ‘itself capable of limited
. :I-movement Wlth respect to. the structural supports

upon. the supporting member 23, as before.
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~ by refractory anchors 10 ‘which are carried by -
rods 15, These rods are suitably supported for -
‘which is preferably a - *
"-members disposed in substantially parallel and =~
‘Spaced relation, eaoh of said members. comprising .
8 base ﬂange a,nd an upwardly extending web, a L
- mass of refractory below the supporting.-members,
_ianohors secured to and projecting above the mass =
- and between said members; and rods passed .
.through the anchors and restmg freely upon and o
otherwise free from the flanges of the supporting -~~~ -

10
,-}_-'-_-.example by ‘bracket ‘33,
. casting. The bracket 33 is in turn supported by -
- channels 34 ‘Wwhich- form a part of the face 35.0of.

- the boiler setting. The brackets 33 are attached
to the ohannels in a,ny preferred ma,nner suoh a,s_'-‘;f-__;

S by rivets 36.

e .:. -.the materla,l

.2.26 a,nd 21 of the boﬂer settmg beoause of the _-
pivotal: oonnectmns between supports 25 and sald_.;.._-_
_brackets 28 and 29, and the loose connections be- -
- tween these brackets and the frame members 26
and27. The arch 30 is located 1mmedmtely above -
-~ the: stoker 3{ of the furnace- and forms & roof -
- for the. oombustlon chamber 32.
- drop portion of the arch 38 is smnlarly supported

When the furnace is ﬂred the heet m the com-

. ,""_f_'jf.:_:bustlon ohember may fuse. the Pplastic meterral_
-of the arch 88 with the anchors 10 to form a mono-
lithic structure, but ordmerﬂy the temperature
U ine the furnaoe W111 not be high enough to fuse - .
. “In.all mstonoes the temperatures ..
" ~encountered will be sufficient to thoroughly bake
. out and harden the plastic material.
L -2;5'";5:-he,rder1ed the plastic material will form a t1ght__-
- joint with the anchors aod the mﬁltratlon- lof alr-__;._,_--

o WIH he prevented

. _Having thus descrlbed my mventlon wha,t I._-f_”-__
| ‘.--con51der new. and desire to- have proteoted by"
Letters: Patent s pomted out in. the appended-

o _-ﬁ:olalms

A .
T . -
d .

Whet 1s ola,lmed 1s

1. In combination in. a furna,ce arch construo-i'
| .,tlon ‘a refraotory mass, a plure,hty of e,nehors__, :
B: secured to -and progectmg above the mass,. Sup- .
" porting members above the mass, and. oyhm:]rlcalé,l

- supporting rods passed loosely: through the upper -
- ends of the respective anchors, the ends of the -
e rods restmg freely upon the supportmg members"-
oo 4pc and constituting rollers. ‘accommodating relative
-, movement of the anchors in either direction
“transversely of the respeotwe rods ond substa,n-__}-"_‘ -'
2 tlally pa,rallel to the mass.. T e LT

porting members,
"'-_"suspendmg the supportmg members from the
“frame members for movement relative thereto, -

- a refractory mass constituting the roof of the -
arch, a plurahty of anchors secured to and pro-
Jjecting - above the mass, -and suspendmg rods
- passed .through the upper ends of the anchors
'_and resting freely upon said supporting members.

“The front or ¢

When SG-;.T_:
"-spaced relation, eeoh of said members comprising
. -a base flange and an upwardly extending web, a
. mass of refractory below the supporting members,

2 In oombmatlon in a, furne,ce settmg a.nd an
arch construction therefor, frame members, sup-

‘means plvotally and loosely

3. In combination, a plurality of: supportmg

~members, the rods being confined against objec-
tionable endwise movement- by the Webs of sald.

supportmg members.

_4.Tn combination, o plurality of supporting
”members disposed in substantially parallel and.:

10 o

15

.

anchors secured to and prmeotmg above the mass?' -

‘and between said members; and cylindrical rods
- passed loosely:through the anchors and resting
freely upon the. flange of the supporting members.

5. In. combination; a - plurality of. supportmg

JOHN E ANDERSON

"'members dlsposed in substantmlly perellel and
spaced re]atlon -a-mass of refractory, anchors se-
cured to and proJeotmg above said mass: a,nd be-

tween said members, and- rods passed through the
.anchors and resting freely upon the supportmg .
“members and. otherwise free therefrom for rela-
_tive movement lengthwise thereof, said. support-
ring members being provj.ded with upward_ly ex-
. tending elements disposed to: confine sald . rods
'aga,lnst obJeotlonable endwise movement, -

40
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