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The em‘:ﬂef of my mventmn is a- checkel the Wahg and e *s:tend ACroSs the ﬂues the al-

1*1"101: S3 ystem designed to give a higher effi-

ciency than Of‘her checker svsteme in regen-

crative furnaces used in the manufacture of
iron, steel, copper, zinc and other metal.,,,,
glass enamels and other chemicals and in the

heatmﬂ' of all of these for further treatment.

1%5:'”:’{“

AL L

Thig wiil cover hot s*m*es open hea,rtﬂ
steel funaceg.} crucible urn*zces - various
types of heating furnaces, glass timl: and. pot
various reverberatory furnsces
used for both mel t-m.g end-. hea tmo metals
and chemicals. : -

The best brick for che clzer Worh’ IS '_the one-

mace cn a power press. This is due to the

areater density of the so-called steam pressed

biick over dw preseef end hand- que brick.
By putting the brick. thro: igh s
chines there is added to the. quel 1ty of den-

*e these two pir‘-rehme' 1s added HlE’eh‘lIllC‘l]
strength and refractoriness, you have the
icdeal (‘ht(‘l{m bricik. This gives a strong re-

fractorv brick with smef‘:th faces. 'It has

strength to hold up checker werk without def-

ormation. The penetration of fluxes car-

ried over by the gases is slight and the reac-

Hon of these fluxed with ﬂl"“' Sur feees of the
brick 1 amall.

1
IeT

of chect
the bhogth :Ia"e

I .
.I.,Ll.

brick with a low spalling ‘reneencv
fomﬂtv of size
the pI‘ﬂ‘)“I A 1*3#*1111{5*111L
well kniown to the trade.

All t] 11s

In my ll‘IlDI oved  checl i{.er ‘system euch
hr'CLe are standard s.zes. ThlS means that
the consumer can ee sure of prompt ship-

ments of his brick from stock, and of a 111051 _:
1n stages or steps.

salvage vqhie after each campamn on his
furnace. Neither of these are true with the

checker We‘reme built up from special shapes.

Another feature of my invention is the
arrangement of the brick in the checker sys-
tem into vertical walls

* direction of the gas flow which form flues for

conductine oas between the walls.
verse bricks are elmported ‘1t thelr ends n

| tor y bricks

is direct through the refractory system.

threcughout the ¢
'qmn W the +f~mperetme of the heat stored
11 eq

sizlng ma-

able for containing them and to complete the

When

High temperatures can be
reachecd in the cha mbers, due to the refrac-
brick, TVQ.lCh 1s made from
‘The sized grain structure and -
lam: nntmn a1ves a checker
Uni-
“of the chamber and the top and bottom of the
s checker brick system. ,
- municate at one end Wlth the main flue con-.
nection and. decrease in size as they extend
“away from the main flues. - This decrease may

tem. The checker brlek system 1s located mn.

allows CLCCMI'Q to be- buﬂt'-

conveniently take place by means of a change 90

reference may be had to the annexed draw-
1ngs and speelﬁcatlon at the end whereof my B

r"'Gelly pemted out and L
at right angles to the --clalmed B

Trans-
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ternate bricks.being steogered so as to de-
flect or baflle the gases passing through the
flues and o mereby cause turbulence Of these -
gases which imparts more heat to the refrac-
or extracts more heat from the re-
tractory bricks than is the case when the flow
At
their ends the m*mLe which form the vertical
walls and the transverse bricks define be-
tween them orifices which permit the gas to
ﬂew from one flue mio. %Tlether and to there-. |
by equalize the ataf ic. pressure of the gas
checker chamber and conse-

55 "

60

G5
I flue so that it 1S Unlform throughout e
bh"* IPfI“lCiOIV system. S |
A further fee ire of my mventmn is to ar-
range the checker bricks in a chamber suit-
F-*ﬁ | :
vertical walls entirely across the chamber by =

means of special bricks which form end

shapes and which adjust the vertical Walls
to the dimensions of the chamber. -
Yet another feature of my 1nvent1011 is to

arrange a checker brick system in a chamber.

In such a manner as to maintain approxi-
mately a uniform gas velocity in the main
gas conduits feedmﬂ* the checker brick sys--

the central part of the chamber and spaced

from the bottom and from the top Walls
thereof. There are thus defined passages or

conduits between the top and bottom-walls
85

These conchuts com-

o
in checker brick elevation Wthh takee place o

For a further expol 1t1en of my invention

mventlen will be specu.

- In the drawmgs, o . |
Figure 11sa view in pr0]ect10n showmg the SR
checker brlck system | S ,_-_.1,00_; -




Figure 2 is a plan View Showmg one modi-
fication. -
Figure 3 is a cross section on line A—A of

Figure 2.
Figure 4 1s 2 CTOSS Secmon on line B—DB of

Flgure 2.

Figure 5 is a plan view of a modified check-

“er brick system, and
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3b

' ~walls of chamber 1

Figure 6 1s a Cross sectlon on hne BB—BB
of Figure 5. -

- Inthe embodiment of m*f,r demce chose_n for t
illustration in the drs

awings, my device is
shown as consisting of a chamber generally

1ndicated as 1 which 1':% formed of bricks or

in the
embodiment shown, my device is ‘intended for

any suitable heat resisting material.

use with reversing furnaces althoungh 1t will
be apparent that my novel checlker brick 8YS-

tem 1s capable of use for many other }:‘UI‘pOSL;S--

t one end
e 2 which,
1s intended {or

without the exercise of 111"&?611‘:21011
chamber 1 has a passage or main
in the modification shown,

connection to the furnace *md at the diago-
‘nally opposite corner, chamber 1hasa passage

or main flue 3 whmh is intended for connec-

“tion with the stack, in the modification cho-
sen. These passages serve as both inlets and

outlets for gas depending upon the direction
of flow thmuch the checker brick system.
The checker brick system, generaly md: cqtpd
qt 4, occupies the central pwrt of the chamber

{ and is spaced from the bottem and from
the top walls thereol. At the bottom the

checker brick csyetem is supported on piers or

walls of brick 5, as is best seen 1n Kigures 3,

4 and 6. Since the checker brick system 4 is

spaced from the bottom and from the top
thei

tween the checker brick system 4 and the said

40

45

checker brick.

walls conduits, generally indicated at 6 and
at 7. These conduits communicate at one of

their ends with the main flues 2 and 3 re-
spectwely and one of their sides are 1n com-

munication with the open passages of the

locity of the gas passing through all parts of
the checker system the conduits 6 and 7 de-

- crease 1n size away from the passages 2and 3

50

55

o

_ 'respeetwely

Vatlon of the conduits 6 and 7 away from the
passages 2 and 8 respectively. As is seen in
Figure 3 this may conveniently be done by di-

VIdmcr the checker brick system 4 into sec-

tions and s supporting these sections upon por-

tions of the piers b of different height. This

method of varying-the elevation of conduits

6 and 7 is, however, merely illustrative as I
may vary the dimensions of these conduits
so that they decrease away from the passages
92-and 3 in any suitable manner.

Referring now more specifically to the

 checker brick s ystem 4 itself 1t will be seen

that this system is built up ot a plurahity of
‘bricks 8 Whlch are 1a1d 111 courses so as to

brick system.

flues §

T "SUm
'eﬂ s noitches 10 which a

voalls 88 and e*‘f;te,ndﬁw aCross t

t1on.

are thus defined be-

_ii‘lgs_}; 113 which are shown
In order to equalize the ve-

A convenient method of se--
curing this decrease in size is to vary the ele-

_o_t th

| Lhe O1-COMING

1,907,852

form vertical walls, gener .;a,Ly Andlcated at

88. These vertical W&]L

indicated at 9 for the ¢ passage of gas S thr ough
the checmr brick sygb m. ine Vertlca,l walls
88 and consequently the ‘1uﬂs 9 may extend
longitudin :.1113/ or laterally of the chamber 1

de pmdmb onr the manner in which it is de-

sired to condt-ct the gas through the checker
1t 1?11 be
the 11“*001110 +iong which 1 have dlsclosed the
Y o
I do not 111 1 to be limited in this respect
as 1t 1s weil k 1own In the
flues longitudinally of the chamber in con
structions 1mn wi ich this secures 2 desir abk
The bricks & have their sides and
re. shown as being
V-shaped 1n or 058 %Ctl(,n
may be chogen if desire L S
“1; pporied ‘1* Lheu endﬂ | in- the -vertical
he ﬂ.ﬂﬁg 9 thure
are provided transverse. brmk& 11 which are
,E-,hown a8 being lﬂcu&ﬂf‘um?' or diamond
haped I Cross s Mb@tﬁoﬂ.' I do HGL mtend to
?"m};u mysolf to transverse bricks of quadra-
tateral cross F.wef,hcn althougn L pﬂfer such
bricks as s the best embodiment of my inven-
Nor de [ intend to limit IanSGlf to
briclks wmch are uniform threughout their
lengths 1n Cross. s&chon as the ends of the
bricks may be formed of one cross section
where they are received in the walls 88 and
the central portion of the b 11@1{5 which extend
across the flues 9 may be
ction. Transverse briclks 11 are received in
nouches 10 in the S‘dLS and ends of bricks 8

so that the transverse. bricks -are ‘thereby

firmly locked in i){}ultn.,”l in the walls 88.

An important feature of my Invention 18
th@t the bricks 8 ‘Wh”‘ﬂ form the vertical
walls 88 and the transverss bricks 11 cooper-
ate together to provide between them open-
n ag being triangular

M

in cross section bul w hose shape depends upon
the res 1 ective shapes oif the bricks 8 and 11.
These orifices or 0] wqu 12 are of suitable

I,‘"
l,.E.l

1Mensions reia ative to i che flues 9 to permit
as to }:mss from one flue 9 into the ad]acem
nes and - ther eu'**'u,;m.,lwes; the temperature
heat stor eJ 1N the bmcl?s ceﬁmnﬂ‘ fhe

,:::U Q.

J-

flues.
Tt wiil bea

woted - that ths a

are spaced apart
and provide betweﬂn them . flues Deﬂerally_

noted that, in both

art to place the
- 80

- Any other shape

T another cmfas |

0

ﬁﬂﬁ lﬂ_,....m.m v of the chamber 1 bui,_'

O

+ .'-""*
ity
D8

Y-t
4
(M}

-— gy

LA

e T
T 7

1 ' F

iternate bri‘CLs |

11 are stag ﬁer{*d Or mcm_..ed out of wlmement |

o that the oas p&&biﬂﬁ either vertically or

1110? izontally throuﬂ'h the flues 9 is bm{ﬁed or

deflected and is bhﬂlem,f caused to become
urbulent and thus impart more heat to or

exiract more heat from the refractory bricks.

Tt 18 a feature of my invention that the
bricks 11 l’}regem sharply sloping surfaces to
a5 Eﬂ’ltﬂl&l‘ it fravels ver-
t1 czﬂ?y or hor: /onmlh
slope sharply there is a greatly reduced tend-

ency. for dust Lo denomt on the smfaces of .

- ince these surfaces

J-.HU

'.'(“ =

o a0
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the transverse bricks. My 11npr0ved checker
system may, therefore, be operated for much
lenger periods Wlth()lll} clecrglng of the open—'

- 1ngs -or fues.

oy

- 10

~ bricks 14 which have a rounded surface and
opposite thereto a flat surface to fit against

I lave indicated in F lgures 2 a,nd 4 ene

method of ad]ustlnfr the lencr'th of the ver-

{1cal walls 88 to the dlmensmn ot the eham— |
~ ber 1 with which the walls 88 must fit in

order to complete the walls all the way across
the chamber.

the ends of alternate courses of the walls 88

the wall of chamber 1. At the ends of the
opposite alternate courses of walls 88 T pro-

vide bricks 13 which have lndented or cut

away rounded corners to receive the project-

g rounded corners of the bricks 14. There

18 thus provided a continuous wall 88 com-

20

~ may be accurately fitted to varymng dimen-
sions of the chamber 1 regardless of the fact

L
L .r'j
[

pletely across the chamber 1 and this wall

that bhe length of bricks 8 1s not an even frac-
tion of the dnnensmn of chamber 1.

In Figures 5 and 6 I have shown an alter-

 nate method of adjusting the length of walls
88 to the dimension of chamber 1 Whleh they

a0

are to fit. I do this by providing bricks 15-

~which are generally L-sheped in vertical cross
" The Wldth of the long arm of the L.

section.
and the lencrth of the short arm of the L is

appr eﬂlnately half the width or height of

the bricks 8. The angle between the long and

short arms of the L- shaped bricks 15 1s formed
at an angle of approximately 45° to the long
It will thus be apparent, as seen in

arm.

- Figure 6, that when two of the bricks 15 are

laid with their short arms touching they are

smtable to receive one of the tra,nsvel se bricks
11 therein and at their outer ends of their
long arms to reeene the end of one of the

_brleks 8. There 1s thus provided an alter-
nate means for adjusting the length of the
walls 88 and forming these walls continuous- .

ly across the eha,mber 1 despite the fact that

the length of the bricks 8 is not an even frac~ --

| elen of the dimension of chamber 1.

and claims is used in 1ts broad sense to mean

‘The word “gas” as used 1n this spee:lﬁee,tlen

any gaseous fluid including air.
I do not intend to be hnnted in the praetlee

of my invention save as the scope of the prior
art and of the attached elanns may requlre

I claim:
1. A checker brick system including a plu-

‘rality of substantially rectangular bricks ar-

ranged in vertical walls defining flues for con-

dnetmcr gas between the walls, a,nd a plurality

of substa,ntlally rectangular transverse bri cks
supported at their ends in said walls and ex-

~tending across said flues and presenting sharp

edges and deflecting surfaces to gas passing
throu ohsaid flues, said first mentioned bricks
and said second mentlened bricks defining
substantlelly triangular orifices between

For this purpose I provide on

gas in the flues.

2. A checker brick system. 1nelud1ng a plu—%-
. rahty of substantially rectangular bricks ar-
ranged 1n vertical walls deﬁnlng flues for con-
ductlng gas between the walls, and a plural- -

y of ‘substantially rectangular transverse
brleks supported at their ends in said walls
and extending across said flues and present-
ing sharp edges and deflecting surfaces ‘to
gas passing through said flues, alternate trans-
verse bricks being staggered to deflect the
flow of gas throuorh sald flues, said first -

Inentloned bricks end said: second mentlened

bricks defining substantially triangular ori- -
fices between them for equa,hmncr the ststlc
pressure of the gas in the flues. : D
- 3. A checker brlek system 1nelud1ng a plu-

rality of substantially “rectangular bricks
having notches in their sides and ends and ar-

ranged in vertical walls defining flues for

conducting gas between the Wells, and a plu-
rality of substantially rectangular transverse -
- bricks supported at their ends in said walls
1n said notches in the first mentioned bricks, 4
‘said first mentioned bricks and said second

mentioned bricks deﬁnlntr orifices betwesn

them for equalizing the statle preSsure ef thef_ o
‘gas 1n the flues. S -

4. A checker brlek ssrstenl 1nelud1ncr a plu~

. N
- - '. .
. . - ' . N . - -
1] - : . : - -
a .
. . . 1 . -
. - . . LTy, .
. - L] - 0
, . . .
" . II. .1. L]
0 r .
L} N . 1 '.. .
' . . .
‘. -
.

| 'them for equalizing the sta,tle pressure of the_'_

rality of substa,ntla,lly rectann*u]el bricks
having notches in their sides and ends and -
arranged in vertical walls defining flues for

eondnetlnn gas between the walls and a pla-
rality of snbstantmlly rectangular transverse |
bricks supported at their ends in said-walls L

in said notches in the first mentioned bricks,
alternate transverse bricks being staggered .
to deﬂect the flow of gas through said flues,

sald
mentioned bricks defining orifices between

gas 1n the flues.

gas in opposite directions, said system includ:
1ng a plurality of substentmlly rectangular

5. A checker brick system fer eendnetmof '

irst mentioned bricks and said second 105

them for equalizing the static pressure of the

410

- bricks having V-shaped notches in their 51des_' '
_ and ends and laid w1th their longer dimen-
“sion horizontal forming vertical Wells defin-

~ing flues for conduetlno gas between them, 115 -

and a plurality of substantnllv reetangular |

transverse bricks supported at their endsin
-said walls in said notches in said first men- R
tioned bricks, said.transverse bricks: belng-“iza_ ¥

ner lowermost to present equal sloping sur- o

laid with one corner uppermost and one cor-

faces to the flow of gas 1n either direction and

being staggered to bafle the flow of gas

.through the said flues, said first mentioned

bricks and said second mentioned bricks pro- -

viding a plurality of triangular orifices be- =

tween the bricks, said erlﬁces serving to equal- - - . .‘ y

1ze the static pressure of the gas in the flues. .

6. A checker brick system including. a 130

ehember contalmng cheeker bI‘leS thereln




4

and gas passages at OPPOSité: ends thereof, a

plurality of bricks laid in vertical walls de-

fining flues for conducting gas between them,

bricks .generally L-shaped in.vertical cross

section at the ends of the courses of said first

~mentioned bricks serving _to"”-comp-léte said
~ vertical walls across said chamber, and trans-

10

verse bricks supported at their ends in said

walls and extending across said flues, said
first mentioned bricks and said last men-

“tioned bricks defining orifices therebetween

 which serve to equalize the static pressure ot

he gasin said chamber. -

~ %°A checker brick system including a

chamber containing a. checker brick work,

said- chamber having gas passages at- di-

20

25

‘agonally opposite corners thereot, a plural-

ity of substantially rectangular bricks ar-
ranged in vertical walls defl
conducting gas between the walls, a plurality
of substantially rectangular transverse bricks
supported at their ends in said walls and
extending across said flues and presenting
sharp edges and deflecting surtaces to gas

passing through said flues, said first men-

tioned bricks and saild second mentioned

30

bricks forming the checker brick work and
defining substantially triangular orifices be-

tween them for equalizing the static pres-

sure of the gas in said chamber, said checker

hricks being spaced from the top and from the.
bottom walls of said chamber and defining

conduits between the top and bottom: walls

~ of said chamber and the top and bottom of
35

said checker brick work respectively, said
conduits communicating with said passages
and decreasing in size away from said pas-

sages. -

40

3. A checker briclk system i‘ﬂ-éludingd plu-

rality of substantially rectangular bricks ar-
» . &

ranged in vertical walls defining flues for con-
ducting gas between the walls, and a plurality

- of substantially rectangular transverse bricks

-850

supported at their ends in said walls and

extending across said flues, said first men-

tioned -bricks and said second -mentioned

bricks defining orifices between them ior

‘equalizing the static pressure of the gas in 5T, M
o | - bricks defining orifices between them for

the flues.

9. A checker brick system including a plu-

rality of substantially rectangular bricks ar-

 ranged in vertical walls defining flues for

. 85

conducting gas between the walls, and a plu-

rality of substantially rectangular transverse
bricks supported at their ends in said walls

~and extending across said flues, alternate

60

.60

‘the flow of gas through said

transverse bricks being staggered to deflect
A Tues, said first
mentioned bricks and said second menttoned
bricks defining orifices between them for

equalizing the static pressure of the gas 1n
the flues. R .. =

10. A checker brick system including a

chamber containing checker bricks therein
and gas passages at opposite ends thereot, a

1ng across said fiues,
ning flues for

1,907,852

plurality of bricks laid in vertical walls de-

fining flues for conducting gas between them,

bricks having curved surfaces at the ends of -

alternate courses of said first mentioned
bricks, bricks in said alternate courses adja-
cent said second mentioned bricks and- hav-
ing suitable curved surfaces contacting with
+he curved surfaces of said second mentioned
bricks, bricks having corners cut away sult--
ably to contact with the curved surfaces of

«aid second and said third mentioned bricks

15

ot the ends of the other alternate courses of

said first mentioned bricks, said second men-
tioned and said fourth mentioned bricks serv-
ing' to complete said vertical walls across

said chamber, and transverse bricks sup-
ends in said walls and extend-

ported at their
said first mentioned
ining

bricks and said last mentioned bricks de

orifices therebetween which serve to equalize
the static pressure of the gasin said chamber.

80

a5

11. A checker brick system including a plu-
rality of substantially rectangular bricks ar-

ranged in vertical walls defining flues for con-
ducting gas between the walls, and a plural-

ity of substantially rectangular transverse
bricks supported at their ends in saild walls

on the sides of and intermediate the corners
of said first mentioned bricks and extending

across said flues, the side surfaces of said sec-

ond mentioned bricks being tilted relative to
the supporting surfaces of said first men-
tioned bricks defining orifices between them
for equalizing the static pressure of the gas

in the flues.

~ 12. A checker brick system including a plu-
rality of substantially rectangular bricks ar-
ranged in vertical walls defining flues for con-
ducting gas between the walls, and a plurality
of substantially rectangular transverse bricks
supported at their ends in said walls on the
«ides of and intermediate the corners of sald
first mentioned bricks and extending across
said flues, alternate transverse bricks being
stagoered to deflect the flow of gas through

«aid flues, the side surfaces of said second
mentioned bricks being tilted relative to the

80
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105

110

supporting surfaces of said first mentioned -

equalizing the static pressure of the gas In
the flues.~ .
S ~ FRED M. MILLXR.
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