| 4

L. L. KNOX. -
- REGENERATIVE REVERSING FURNACE,
APPLICATION FILED 0CT. 15, 1909,

Patented Apr. 26,1910,
o 48ﬁEETB—BHEET 1.
o

|

NoRMIS FETERS. IHC., LITHO., WASKINGTON, D. £,

! 1'_1 S T _,__l::
. ®| I ¥
| I o I o - ' BREERERE
e | ) I i il
' | } I II
. N T
/ a AR
A > . Y ;", P e ",..-"' .r‘_,. i ) L l I
f'r.f' ;l':*f"l’.“ "'f s f;f.ffigjff ‘fff fl:ff," ,F.F' - . 85 "‘_2 l ' I
i .;I 'f,...-f ;f..-' _..-r‘_,":-"' ..ffr"‘_.. e ,f;...r;f ff.r"_,.efff:,r; f_..- - I ' I |
. = - 7, s s o s,
«w | £ A r ’ o e o . ” |
1'% 77707 D 23 28 |
R ok - "f.f /4 ) -\\"\. I I
; r S A S S I -/ I
5t I K i DR S, 7 LAy e o H
i ot .\"'i - Fr l I l
L Y~ ' ™ ff/fi’l"f"’f!f | l
R NN ‘o S 7, &y
-Fr . - > y L
-'..': HM\H\ it@ Hf ‘:!ff-r"'f;f’ rﬁr‘_;"f;r’!’_fr; f‘r;f!f}:‘":
..-":-"_ O Pl ‘,.r..rfﬂ "*-"’f"’f ,..-l""'f-""'r.-"" A
o R 11 AR
SH "\\ 'y | ,;ffffff .-l"",r,.if""d"
Tt N = W B v
) }-: \"*\ " t E ] |
s h'\:.‘\ + | I I '
T, ' . k I
_E N =T dl
i\ : J
N7 9 . 25-"'"_'! I 1] -
o N\ 2T =] | :
e - R W A : g -
-, . .\.\ ff‘;f,f’if.,.--’f; - ' . :__I L.
- .-"J..’-i‘" - ,.rl"_,"___i" L -u L |
R > & 20 [Hf
' e, ',"'-*’...-r o "'.-"-'_.- | =
. “_ gt .i'-.‘._,.n- > ".p"; "-":"p- f."‘.’_, -l"',‘.. "-F; t i
\- o - -F'r,.' - ..il“"-.f ;;“;f f‘,‘ﬂf;”r’f - ! I
. "I -, L el fff#-""f'—ﬂ" I
N : o "‘*J-r'..- X f"’f !‘- ,-".-"ff’ ' r ]
-z oy o L LA oy o | ]
- I I p""f #f‘##" l
—— -e——m—— i - e o e S I
.\"“\ 4 _ ; - AR |
"i" l "'ii'.’.- l I
. -} ' 6‘ ’ - |
L} : I
5 | 2.2 l
"I!I -h ""',..r I . : ’lL-I'
. “" - f’!":"’:‘; L /) ' [ Eé l :
. A *"".-', Ve LS - W— i
N _28 PN f.-",/,ff"'fff!fffff ’ S b
O ;f':,""'f.r’_. ff;;’f#’fffff_,’;fffrf,fr; 7 : L
’ o
\ Hrff’;ffﬂfi;;}:’;{f{f{"}:ngf .-""J:rf :..-rf.--"" ,-;,.-*J:,', N \kx\\ SN, A \ : |
o . ~ -"’J, ’ ,-r_,.-f.-"f,-,f ~ 7 ‘\\\“‘\M N l
. . A S LS LSS A Y/ LSS / N f
7 7 v 7, ™ AW, I
N 7 A 7 o4 A5 RNk !
R ey | S A 'fffff{;j'ff‘:f;f" fffffffff{;fff!;fff“ffffff; x‘*:\\":‘ ""‘\\\ : |
7
™ -v"""r;'-":...r..-' e/ f”"’f{,’;":, fff’,ff;f.f;;f” -'""_,. AR AN |_|
N 20 f“""f-"" 7 {"" AR f:"-""f ’J"rf‘r”ffﬂf"f A, b AT AT I
[ WSS e L 9,717, / YA l
- ;;"‘f f{ﬂ"' f*""" "'f.f ;fff HI*’ IIIIIl:..-f 2L A Y’ ‘:"" f,-' ’, !g";f -"'",.rf_,.! "'"'r"',rf!' r !
X A /o 2 /) 2L ' /e LSS b
" o/ i S, ;"';; LA e Ar S 'y LA 'y s ’ [
~I LTS Y, f/fff}';,":#d’f;fff f,ﬂ?i’,;;;;f:f’f;;*'fr; i |
W G A 2 ey, L 7,
> ;""‘f f L, 4"" va /; Fr s ’, Hf:,l’r;'r; f‘f .l"alr.p"'* "'f""dl"' "f"' "rf_ I i .
™ ""'"ff-"’f-"" "'"‘ff.-!"ff" e - g 2 I -
Ny 7y ' oy "’J"";..f i 7 Ly
iy s "':,.- A - it]
0y “ J"‘;, Ay AV | . -
- A IS e :
By *-. P s |
» 'y P "p"
r / ';-"'f-"""" 2 | J
PN AT A IS . L |
il'i"f‘r .f'..l'f ” fi"#r ’,r ,
v f;f;ff‘, "'r;fffif’.r "'"", § 26_,..#"
Y/ d:-" A A S /e al '
A Hr el S |
S s s 7
-,,_',.;"‘".-'f"i.-r.r ...r"'":.p-!" ff; l
o J""J"':"f" r -l"f‘g 277 s 'l\
.-,"’"r,-f,": s "'"'-"'fﬂ',.p" \
;__,"fff.ff ""',..r";"r"".-"',.- f..‘,‘: . Y
f_,,“':,"';","}f £ .r;""f o, \ "
LT /, a7l \
"rr"',..r 7, 2l Y \
- -"",.r,-'f., s s s '
2 L 7 Y A
l"r,.ul"'fr':p::.fff"r ” I/ 'ff;f; .f; [ "'4.
’ Py .
7554572 LR k
’;f,f‘,.rf"';-':.r r 7 ffﬂ"' .-"*;-"" ’ \\
- .
LA -"""":,r,r 7, \ 3
ff-l"".l"""""f Y/ % "’-l"" s LY l""'n-.!E'“- A
SIS ’ - "’*',"-” LS ! L -
Vi ,‘#*“'r"'f.-’,.. . \
7 {,"’" ,"f.""""' "'f s AN
f;ff‘:‘ ;;f"':r;f ;’ ".rf SN 27
LA ’: A .- ry A Ty £ ""-'".,r -~ zz_
A AL X s Srf o f hrrv, iy :
e "/ o/ - 7 s "'f; “r s LA e
.r,"'"*"'_r" S r S I S S ;;ffﬂ"fff,r J"“_ Y 2/
A A AT LAY NN n‘x\'\‘\x ""f" S /7,
"'f‘f 7 .-;-’f J’;;x;; AT AN "\\:\\\ R\H‘“‘* \HQH % f"'.ff..-r’ ; XTLITE RN
-’ n \ I e ]
f-’ff",f 7/, 2000 ;4 ":M“\\x\x‘*“ MRt G e
e ;f r fff J"'fff‘i" WA R i\x*\ SN, H\\"\ o AN A
o 7 J.- ", "'"h. \h""« ) W, \h\""‘u e
NP L NN AN RN N/
/LA f;fff‘f "":.rr!f A \\'\\\ ""‘*H'*.C\ o -.:\ ’
) o M T Sy By WY g
fff"'ffr 5/ R "‘\1‘\\\:& . !
Gl Gus e 77 74NN Ny
INY L NN SR
-""‘,. A ;ff iy N ) N,
Gl s e/ NN '\‘"““‘\M
S e, e PN N
A7 .f AP O e
fffjfff "'-"’f"#_.r; N \x"\\ X W
~
S 7 7 NN
4"..-'"!,-* Y ’, Ty
y YL LN
Ay L 7 Lol
g/ A ..f.-*.r; 7/ '
I A
7504 AR, S
7 Z A Sl
7 0/, AN
4 LSS
] %
7
'y 1
. L
s

* e s,

INVENTOR

b, Jemaep



L. L. KNOX.
REGENERATIVE REVERSING FURNACE,:

APPLIOATION FILED 00T, 15, 1909.

956,367

Patented Apr. 26, 191 0

4 SEEETR—S8HEET 2.

. .
e —— e s —— —— R m— — Illlllr.ri.l.l.lll.lftlll.ri.l.l.ll.llll-..lrl — T whek - g T e e ey S e — ..l....l.lll..l.l.l_ll.ll_.._lll.-..ll-u.l.l.lilll.llIIIII]IIIIII"I!III

A e Bk e

e o g - A ke s oy ey

2 Wﬁ_.nl_

&1

I|.ll.|||....r1.|1..ll.|1:.l||.- llllllll .....“, ||||||||||||| ..I_—|Irl1l.h|
llllllll el Y : . . o o = —
i & e _ . ity
_ ._.u..ln.,.w.lﬂ uﬁl o St gl el b
iy . . _ :
b N
ToYZ 4 3 | .
15 e |
’ | E
_ L
t ! _
—I _ | “ _ _ :
- X B L
1| | S
1 J
|
) _“
Y —i
__ . | |
| “ .
| | 171 _
I} e =
| |
| L]
) |
3 _ [ -
k “ rllllll...llll. —
= N i e e

=

s

WITNESSES

INVENTOR

MORMIS PETERS. IRC , LITHO., \YASHINGTON, D. C.



| - L L ENOX.
| - REGENERATIVE REVERSING FURNACE, _

. - APPLICATION FILED OCT, 15, 1909, o -
966,367, : S Patented Apr. 26,1910

4 SHEETS—SHEET 3.

¥ rmafyy '-J; ¥
' 1
F - 5
38 LY - - *
f AR L, u.m\n-n\uﬂ "

\

% -
. \
y
]
N
3
hl“lh“.\l.l‘l.‘\‘l‘h“é

Hetter Svoremr R Ry, Qe

NORRYE PETERS, INC., LITHG., WASHINGION. DY [



L. L. KNOX,
REGENERATIVE REVERSING FURNACE.

FA_PPLIUATIGN PILED OCT. 15, 1909,

Patented Apr. 26, 1910

. 4 §HERTS—SHEET 4.

SATTILIILTS ST Fy
O) ¢
: %
’
N 4
W #
’
/

72
;
‘T.\\..\.\.\H.\\.\..\u‘.k

INVENTOR

1 _,.___.“ ..__JHH? ./_7..
| 'y Y
m i
" * ¥
.I_lvﬁ* —| .ﬂ...l._ |-.u.l..ll_. ——— I.Jl..r.__...u-...-l.u_ﬂu
i
1))
hJd
| N
. ) S N\ '
. TH
” W

DC



10

15
20

25

30

40

956,367,

IX—IX of Fig. 8. ;

UNITED STATES PATENT OFFICE.

LUTHER L. KNOX. OF BEN AVON, PENNSYLVANIA, ASSIGNOR TO KEYSTONE FURNACE
PITTSBURG, PENNSYLVANIA, A CORPORATION OF

CONSTRUCTION COMPANY, OF
PENNSYLVANIA.

. REGENERATIVE REVERSING-FURNACE.

o Bpeéiﬂcatiqn of Letters Patent, 'Pa,tented- Apf. 20, 19190,
- Application '_ﬁled, October 15, 1809, Serial No. 522,701, - o

bl

To all whom, it may concern.

Be it known that I, Lorarr L. KNox, of

Ben Avon, Allegheny county, Pennsylvania,
have invented a new and useful Improve-
ment in Regenerative Reversing-Furnaces,
of which the following is a full, clear, and
exact degeription, reference being had to the
accompanying drawings, forming part of
this specification, 1n which-=

~ Figure 1 is a vertical section of one end
portion of the furnace emibodymng my 1n-
vention I'ig. 2 is an elevation looking to the
Jeft from the line IT—IT of Fig. 1; Fig. 3
is o view similar in character to Fig. 1, but
showing a modification; Fig. 4 1s a cross-
section of the middle portion of the arch

between the gas and air ports in the con-.

struction: shown in Iig. 35 Fig. 5 is a plan
view partly broken away of one of the sec-

tions of the arch; Fig. 6 is a cross-section on

the line VI—VI of Fllg 13 Fig. 7 is a cross-
section on the line V > VI of Fig. 1; Fig.
S is a detail view of one of the cooling mem-

bers; and Fig. 9 is a cross-section on the line

My invention has relation to regenerative
reversing furnaces, and is designed to pro-

‘vide means of novel and effective character

for protecting certain portions of the fur-
nace against the destructive action of heat.

With this object in view, my invention
consists in the novel construction, combina-
tion and arrangement of the parts by which
certain portions of the furnace are effect-

ively water-cooled In a manner more tully

hereinafter described.

" In the construction shown in Figs. 1, 2, 6,
nvention ap-

7, 8 and 9, T have shown my f
plied to an open-hearth furnace of the tilt-
ing hearth type. ‘Lhe numeral 2 designates
a portion of the tilting hearth, which 1s 1n
oeneral of any well known or snitable type,

" and which is mounted and operated in the

45

50

il

“well known manmner.

tion 8 and opening at pel
port 9 also leading to the furnace. The gas
separated by an
intervening wall or arch, consisting of an !

3 designates the sta-
tionary end or “dog honse” of the furnace.
4 designates the gas up-take, which extends
upwardly within the dog house from the re-
oenerator connection and ‘communicates at
its upper end with the gas port 6 leading to
the furnace. _
takes leading from the regenerator connec-
its upper end into the

and air ports 6 and 9 are

—

7 indicates one of the air-up-

tions 23. The imner end

vided with a hollow

and the bottom member

' rest upon the ‘end portions

upper covering or floor 10 of refractory ma-
terial, a lower covering 11 of refractory ma-

terial, and a plurality of metal cooling boxes

or sections 12 interposed between the upper
and lower refractory material. These cool-
ing ‘
clearly shown in Fig. 6, to form an arch, the
side sections 12* being deeper and forming
skew backs to support the refractory mate-

rial 11. The arch is supported at its-ends_

upon the side walls 13. 14 designates a wa-
ter-supply pipe, which extends downwardly

“within each of the hollow sections 12 to a

point near its lower end, as shown in Fig. 1,

‘where it discharges, the outlet' for each sec-

tion being at the upper end at substantially
the highest point thereof, to which 1s con-
nected -a discharge pi.pe;_.i5.' In the construc-

- tion shown in Fig. 1, the refractory material
to the end wall 16 of the air

10 extends only _ _
port, and beyond this wall and over the top

“of the up-take 4 the hollow sections 12 are
preferably

directly exposed to the atmos-
phere so as to receive. the cooling effect
thereof.  The front end of the wall or arch
rests upon the bulk
tutes the outer wall of the upper portion of
the gas up-take 4. This bulk head consists
of a removable hollow box or casting 18,

which is curved in transverse section, as
shown in Fig. 7, and 1s provided with the

skew backs 19 at its ends for the purpose of
carrying a refractory limng 20. The box or
casting 18 .is preferably provided with a

poke hole 21, which is normally filled by an
extension 22 of -refractory _
The box 18 is also

Jining 20, as
shown in Figs. 1 and 7.
provided with the water circulating connec-
of the overhanging
portion of the dog house confaining the gas
port 6 and the air _
cooling frame, as shown
in Figs. 1 and 2. This frame may conven-
jently consist ot.the
top member 25 (shown in detail in Fig. 8).
26. The top mem-

ber 95 is of arched form with straight end

boxes or sections 12 are arranged, us

]_30};‘t_ 918 PI‘BZEEI’EI)bl}T Pl‘{)_".

side members 24, the PR

60

70
75" .

80

head 17, which consti-

85

90

95 -

portions, which rest upou the outwardly

turned end portions 942 of the side members

94. These side members have similar out-

105

wardly turned lower end portions 24° which

member 26. The outer end of the tilting
hearth 2 is also preferably provided with a
cooling frame 27,

Ap—

which is of similar con-

of the lower

110
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,Stilfbti(}ﬁ'fo the fr_&rﬁ&ﬁ 24,25311(1 26, ﬂié' two. ' Wa'l‘li”‘oi' arch sepa-ratmg,ﬁthe gag and alr ports

frames being opposed to each other and sep-
avated by -a sufficient space to. allow the nec- |
“gesary tilting movement of the hearth. The
cooling secfions 24, 25, 26 are removahly set |
within the furnace chill 25%, and their nner.
faces ;are directly exposed to.the furnace. |
‘I'he- cocling Sections 27 are, in 4 similar
manner set -within .the port chill 272 28

wherever  seen designates water-circulating

conseetions for these hollow frames. These:
conmections are so arranged that.it will take }
the cold. water inte the lowest portion of the |
frame members, while the: heated water 1s
‘taken off at theupper portions thereof.,

In Fig.-3 1. have shown my invention ap-.
plied 40 an open hearth furnace ot the non- |

tiltidg- type. In this figure 29 designates
the furnace hearth; 80 the gas up-take; 81

one of the air up-takes; 32 the gas port; 33,

the air port; and 34 the arch separating the
gas and air ports. This arch 1s sumilar-in

provided with a longitudinally extending
partition or baffle wall 86, as shown 1n Figs.
4-and 5. The cold water enters each section
at the lower portion thereof from -a supply
pipe 87, and after flowing around the end

of the partition 86 and back ‘o tbe end of |
the wall or arch, is dischargei by the pipe
38. The bulk head 39 is preferably of the

same construction as shown in Figs. 1 and 7.
292 designates cooling -boxes, ‘which are' set
m the front wall of the gas up-take 30 be-

low the bulk head 39, and 40 indicates a se-
ries of hollow cooling boxes, which are in-
serted in the side walls of the up-take port
30, or those walls<which separate the gas up-

take from the air up-take. .~
The advantages of my invention will be

readily appreciated by those skilled 1n the
art, since 1t provides means of effective char-.

acter for protecting those portions of the
furnace which are subject to the most rapid
destructive action in service. o

I do not limit myself tc the precise torms

of my invention which I have herein shown.
‘and described, since it is obvious that the

improvements . may be readily adapted by
those skilled in the art to other constructions
of furnaces; that modifications may be made
in the form of the cooling boxes and 1n the
circnlating ‘connections therefor; and that
various other changes may be made within
the spirit -and scope of the appended claims.
 While I have shown my invention as ap-
plied to but one end portion of the furnace;
it will be understood that in practice both
ends of the furnace will be of similar char-

- acter. -

What I claim iss

1. In a regenerative reversing furnace, a i tially as described.

construction to that shown in Figs. 1 and 6,
except that instead of éxtending the cold
water pipes downwardly within the hollow-
metal sections 35, each of these sections is

and consisting of a body of refractory ma-

terial having embedded therein a plurality . |

of hollow cooling boxes or sections, arranged -

side by side and extending longitudinally
throughout the major portion of the:length
-of the urch ft;h_e, outel or sice boxes or sectiols
having skew-back -portions which support
“the refractory material throughout stibstan-

| tially the “length of the wall or arch, to-
| gether with circulating connections for said

‘boxes or sections; substantially as described.
9. In-a regenerative reversing furnace, a

{wall or arci. separating ihie gas and ali ports.
of the furnace and consisting of a body of
refractory material having embedded there- .-
in anetallic arch composed of a-plurality ox -

‘Thollow abutted, longitudinally . extending

-71'1'

75

boxes or sections; substantially as described. ..

3. In a regenerativé reversing turnace, a
wall or arch separating the gas and air ports

85

of the furnace and eonsisting of a body of
refractory material having embedded there-

in a metallic.arch-composed of a plurality of -
‘hollow abutted, longitudinally- extending"

boxes or sections, said boxes or sectlons sup-

90

porting part at least of the refractory ‘ma-- o

' terial ; substantially as described. °

4. In a regenérative reversing furnace, a

wall or arch:separating the gas and-alr ports

‘of the furnace and consisting ot a body of -
refractory material having embedded there- -

in a metallic arch composed of-a plurality
of hollow abutted, longitudinally extending

boxes or -sections, the end-boxes. or sections
having skew-back extensions, at their ends . -
for carrying a portion of the refractory ma-

terial ; substantially as described..”

5. In a regenerative reversing furnace, an

uptake having a- removable bulk head: por-
tion consisting of a hollow water-cooled box

95 .
100

105

or casting, of curved or arch form in trans- -

verse section, and a body of refractory ma-

‘terial supported thereby;. substantially as

described. . |

uptake having a portion of its wall formed
by a removable bulk head consisting of

L3

hollow water-cooled box or casting. curved

or arched in. transverse section and having 1

skew-back extensions, and a lining of refrac-

6. In a regenerative reversing furnace, an

tory material carried by said casting and

extensions; substantially as described. -
7. In a regeneratlve reversing - furnace
having a wall or arch separating the gas ana

air ports of the furnace and comprising a .

120

body of refractory material and cooling .
means embedded therein, said wall or arch

“having an end extension forming the top of
the gas uptake, and the cooling means there-

125_ | .

in being exposed to the atmosphere above

the uptake, the cooling means having skew-

‘backs supporting the refractory material.

throughout the length of the arch; substan-

130



~-having a tilting hearth, a hollow water-

10

15

» 8. In" a regenerative :reversing. furnace,
-having a tilting hearth;-a chill at the:end of
the furnace, and a hollow water cooled frame }
removably. seated within the chill, around-

~ chill; substantially as described. . * - -

" the furnace, said frame being composed of a
plurality of. separate .members- having.sepa- |

958,367 - 8

the end opening of the furnace, said. frame

9: In a regenerative reversing furnace
cooled frame surrcunding the ends of the.
gas and air ports where théy discharge 1nto

rate water-circulating connections, substan-.
tia]]_y asr_des(jribed._ RN , .

10. In a regenerative reversing furnace, |
~ having a tilting hearth, and relatively fixed
oas and air ports communicating therewith, |
- a chill surrounding the inner ends of said -

“as described.

‘water-circulating . connections;. substantia
as deseribed. - 0 0

- WltneSses* L

'
-

ports . and awater ..codled..-."fraiﬁej_'\I;élﬁo#ably- 20.
__,Q@ate_é_ within said chill and forming the

intier.exposed’ surface thereof; substantially

~'11. In a regenerative reversing. furnace; 'a

' »

| tilting hearth having an opening at the end 25

"

‘| to communicate with gas and air ports, and =

a_hollow water-cooled” frame' surrounding

‘said -opening, said frame being formed mn a_ -

plurality of separate parts having separate -
' n y: 30

" In testimony whereof; T have hereunto set
' LUTHER L. KNOX.

TG M. Viers,
- H.M. Corwix. -
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