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P AT E NT ; OF FH CE

J OSEPH VAN ACKEREN, OF O’HARA WOWNSHIP ALLEGHENY GOUNTY PENNSYLVAN IA

~ASSIGNOR TO TI:«..:.; KOPPJ_:RS COMPANY
WARE

OF DELAWARE A CORPORATION OF DELA.-

- C OFING- RETORT OVEN

Applmatwn filed July 20,

- My mventlon relates to coking retort ovens
and particularly to combination coke ovens
of the continuous vertical type.

~ An object of my invention 1s to prowde
an improved heating arrangement for con-
tinuons vertical coke ovens by means of

which the relative temperetures of the up-
per and the lower portions of the coking

chambers may be regulated, as desired.

A further object of my invention is to

provide in a battery of vertical coke ovens
an improved arrangement in which the fric-
tion losses of the gases traversing the heat-

1ng systems ot the ovens are matenﬂly re-

dueed - -
A further object of my invention is to

provide an arrangement ‘for heating coke

yvens whereby either lean oas or yich oas

may be supplied eesﬂy and convemently to
the initial points of cembustlon in the sev-
cral flame flues. R

- A still further object of my mventlon 1S
to provide a coke-oven battery in which the

structure is greatly simplified by the elimi-

nation of cemphcated flue brickwork zmd’

intermediate 11011,50111;‘11 brickwork.

In the operat: on of coking retert OVeNs
and pﬂﬁuﬂezl ‘of the continuous vertical
*'Vpe it 1s extremely desirable that the regu-
lation of the heating of the ovens be Sufﬁ-

ciently flexible that a, U’I‘E‘"Ltel‘ amount of

heat may be supplied to Fhe upper portions

of the ovens than to the lower porhons or

that these conditions may be reversed.
It is customary in the operation of ver-
tical coke ovens to generate, by introducing

stenm into the lower pe"r‘tmn thereof, an-

amount of water gas that is usually depend-.
ent upon the desired B. t. n. value of the re-
sultant mixture of coke-oven gas and water
oas. The lower the permmmble B. t. u. value,
the greater 1s the amount of wqter gas that
18 ﬂenﬂr‘lted

Tt will be epm*ecmted that, in coking coal

in a continuous vertical oven where httle or
DO W‘lter oas is generated, 1t is desirable to

supply less heat to the lower portions of the -
coking chambers relative to that supplied to

the upper portions for the reason that less
‘heat is required to complete the eokmﬂ’ oper- -

1928 Serlal No. 294 14%.

ation. If however Water oas is manufac-
tured  in eonsmlemble quentltles the lower
pertmns of the oven must receive an addi-
tional amount of heat to compensate for the
losses caused by the generatlon of the water
oas, |
In an 1nterm1'ttent vertlcel oven, on the
other hand, 1t is necessary to supplj,r more
heat to the lower than to the upper portion
even when no water gas 1s generated be- 80
cause a greater amount of coal must be coked
_ 1mult‘me0usly with that in the upper por-
tion. In case water gas is generated, the
‘supply of heat must be correspondmgly n-
creased. ok
Tt is desir able, n the operation of eombl- '
nation ovens, that the producer gas and the
~coke-oven gas be supplied to the same initial -
points of combustion in order that substan-
tially similar conditions may ebt‘un *q;fw;rhen:-jjz'-o -
using the respective fuels. This is particu-
Jlarly true with regard to the feature of all
of the flame flues bemcr occupied at all times
bv hot gases either in “the form of flames or
of products of combustlon reg ardless of ther .
type of tuel. - - '
In accordance with the pr esent mventlon
T provide heating walls that are connected
to operate in pairs. Bach heating wall is -
prewded with two superposed O'I‘OHPS Or'gy
series of vertical flame flues that are con-
nected at their respective top and bottom
portions by horizontal flues. - .
Each pair of associated walls has two -
heating systems that are separate and inde-~ g5
1’)ende11+ from each other. One comprises
the upper groups of flame flues of the two
yralls that are connected in serics with each
other and with regenerators that are substan-
tially 1n extension of the same portion of g,
the heating wall as is occupied by the flame
flues. The second system comprises the low-
er groups of flame flues of the two walls that
are sumlerly connected for operation in
series with each other and with regenerators ps
upon which the regenerators for the upper

groups are superposed The regenerators
are connected in p‘ure to eaeh end of ea,ch
‘heating system. -

By reason of the promsmn of sepa,rete and 100




10

15

-2

: ;3__5
T

g systems.
fore,

the gases traverse a

=

mdependﬂnt heatmﬂ' systems, the resr;ectn*e
amounts of gas and air supplied to the top

portions and the bottom portions of the

heating walls may be regulated as desired
at the 1nlets to the Ieﬁenerator&, Inasmuch
as the same regener: ators are always connect-
ed to the same groups of flame flues, the heat
balance of each heating system will be MAaIn-

tained since air and gas will always enter
through regenerators that have been heated
by waste gases traversing them 1n the op-

posﬁe direction.

The total path of the gases thloufrh th{,"
heating svstem is reduced to Subs‘cantmlh

half that of a system having hagh heating
walls with continuous flues since the patl

comprises approximately one-half the height
of each of two heating

pr oxnnately half of the toml volume of the

walls.  Also, ap-

oases passes throunh each of the two heat-
The fl 1ction losses will, there-

lenﬂth of that of the present arrangement.
This construction enables the gases to travel

at a comparatively low velomty SINCe thelr
volume has been reduced. = |

By reason of the facts that tﬂe super-.
posed vertical flame flues are entlrely sep-
arate and independent of each other and the

intermediate homzontal flues are of

1111*

proved construction, the horizontal brick-
work for separating them may be of simple

‘and substantial constr uction. |
fines may be square in cross-section.

The fHame
These

features materially simplify the construction

=40

w4

- 45
~.~_.=5;__ﬂues to which it is connected.

of the battery of coke ovens for thé reason
that many forms of qpeual bricks’ are thus

ellmma,ted -
- The regenerators that are (,onnected to the

iespectwe heating systems are in two super- -

posed rows alonﬂ one side of the battery and
each row 1sin extensmn of the group of flame

- ferred form of my invention, the tops of the

‘upper regenerators are connected to the up-

 per homzontal flues for connecting the up-

.99

HAues.

~of flame: flues.

per- portmns of the upper group “of flame
The regenerators of the lower row .

are connected at their bottom portions to the

‘bottom horizontal flue. of the lower group
This arrangement very ma-

termll}f S‘lmphﬁef-: the regenerator connec-

twna

In g nmfhﬁcatmn the lmver 1eﬂenel ators . ffmnchtlon
Co L

a .-;u'e connected at their top portion to the Iow-

5 _,5-0.

horizontal flues of the lower oToups

ﬁwhn_,reby the regenerators of both systems
- operate in the g

ame manner in that the cold

~air and fuel gas alwavs enter at the bottoms

~of the regenerators a

- 65

nd the hot waste gases
always enter the reﬁenerat@rs at their tops
The details of my mventmn wﬂl be de-—

be approximately one-fourth the losses.
'_11101{:1&11* to a heating system i 1n which all of

path that 1s double the

umuns J

_tﬂr‘v ‘structure
swith the uguul buckstays 7 for supporting
the respective outer W.‘ZLHS of the battery.

~vertical

through one of which the sectional view is
’taken one of the heating walls 10 which al-

In the pre-

~tort ovens 9 1s supported

-1s a hollow

. 1,908,576 '

S(,rlbﬂd in Connecumn Wlth the accompanying

.dl AWINgGs, in Whlch

I‘wme 118 a view in Vertlcal section of a
batter

the cmnbnmtmn type constructed in accord-
ance with my mvention;

Fig. 2 1s a view in Vert cal 10111'1’1._;[1(1111111

‘sec*tmn taken on line TI—IT of I‘w 3 of a
_pOl‘ul(}II of a coke-oven batter y embodymn’

my invention; |
Fig. 8 is a tl ANSVErse ser,tw_ml view tahcn

on hne JII-III of Fig. 2;

Fig. 4 is a view partmlly m plan, mdicated
at A——-« A,and partially in horizontal sections

taken on lines B—B, C—C, D—D, E—L,

T—I‘ a——G and H——iI of I‘lﬂ' 3

518 a view Snml ar to Flﬂ‘ 30fa modl-

Fw
atlon
Hig. 6 15 a flow dlaﬂ'l’f:llll of the ‘“:e‘itnw'

_}fstems of two .:Lcha,cent walls of the pre-

ferred form of my invention ; and

Fio. T1s a 0111111&1 dmorqm of the I‘]Odlﬁ
ah(‘n of Fig. 5.

Refcrruw particularly to I‘w 1, N b.-ltt(}l" V7

1 oi con blll"ltl()ﬂ vertical coLmO' retort ovens
of the continuous type comprises a Tounda-
tion 2 th.';tt is supported by a series of col-
Upon the foundation 2 is mounted
an oven structure comprising outer walls 4
aml 5 and an 1nner wall 6 that separates the

remainder of the bat-
The: bqtterv 1s provided

oenerators fr om tha

4 and 6 are a series ‘of
coking retorts or oven”chqmbor

Between the walls

' 3

tetnatp with the retorts 9 appearing in this
V1ew W’lull 1ts V‘u'mus flues shown 1 dot ed
lines.

Producer gas or mher Jean gas 18 sup-
"ﬂ1ﬂd to the hmtmfr walls 10 of the battery

tﬂ rough gas maing 19 that are each provided
ywwith %111table regulating valves 20. Two
“washe
the‘ 1’efronemtms to the stack.

Gas mains ’)1 cnndnct waste cases from

The s tructure sur roundum cach of the re-
| by a hollow metal-
lic frame 23 that is suitably connected to the
~dSuspended from the irame 23
casing 24 within which i located
‘L pnwel -driven - ccke- e‘{tmﬂtor mechanism
A coke magazine 26 is suspended trom

the casing 24 and is arrang ed to discharge its

1oe
contents mto a coke- -recelving car 27 tlmt

~operates beneath the battery.

- Reference may now be had to Figs. 2, 3 an«]

4 an which the detalls of the heatmﬂ‘ mlls’

y of continuous vertical cohe ovens ot

A superstructure 12 that is- Suppor ed by-
framework 13 provides a support for a mov-
able charging car 14 that supplies coal maga-
zines 15 for the several r etort ovens 9. TFu ch
of the ovens 9 is provided with a oas offtal e
| 16 that is connected to a gas collecting main

70
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- oToup Of ﬁame

totwo upper horizontal

flues extend to the 1101*1/0111:‘11 bri

walls are connected in pairs.

1,90_8_,576

imd the connectmm of the flame flues : and re-
oenerators are illustrated. Each heating
WaH 10 is pro ovided with two superposed
series of vertical flame ﬂh 3S ‘“9 .-m{? 30, Te-
spectively. '

The upper series of ﬂ..Lme ﬁues 99 of the
heating wall shown In Fig. 3 are connected
"ues 31 that are ecach
connected to one of a pair of regenerators 32
through sole channels 33 at the tops of the
regenerators. The lower ends of the flame
ﬂues 29 are connected to a single lower hori-

zontal flue 34, each end of the lowei hormzontal

flne 34 e\ten{hnﬂ into a cross-arcund flue 35

by means of which the flue afL 1S coanacigd to

a corresponding horizontal flue ui m an ad-

jacent heating wall 10. _ _
The lower series of flame ﬂvét 30 of the
heating wall 10 shown in Fig. 3 15 5111111.«.11' j
conmected to two tower he 1i?unt.-;11 flues
substantially the central portions of Whl@h ar e
respectively connected by a duct 37 to one of
a pair of regencrators 38 through sole flues
39 at the bottoms of the regener rators. The

" upper ends of the flame ﬂues 30 are connected

to a single upper horizontal flue 40, each end
of Whmh extends into a cr oss—around ﬂue 41
for connecting the hor 1/01113;:11 flue 40 to a sim-

flar horizontal flue 40 in the adjacent wall.
Referring particularly to Fig. 2, it will be -

noted that the horizontal flues 34 and 40 of
the respective upper and lower groups of
ﬂ'l‘l’.‘l{-} flues are narrower than the correspond-
ing flues and that the flues 29 and 30 are con-

nected to the herizontal flues by pairs of
horizontal ducts 43 and 44,

_ respectively.
This construction msures th‘lt hot gases tra-

verse substantially the entire 16110'1311 ot the

heating wall and dead space 1s f:ubstantmlly
eliminated. The bottle bricks of the flame
ckwork.
The structure is stronger than in the con-
struction in which the Tbottle bricks extend
only to the tops or the bottoms of the hori-
zontﬂ flues, as the case may be.

The foregoing system of connections pro-
vides an arrangement in which ¢

The upper
ues of the paw of

W |

groups or series of flame

walls, together with the pairs of regenerators

connecteﬂ thereto, constitute one heatmﬂ' S V-

tem. Similarly, the lower oTOUPS O Series
lues of the associated walls consti-
tute a similar but entirely separate and inde-
pendent system for heating the lower pOI‘thﬂS

of flame

of the adjacent coking =ch‘1mbﬂrs

The regenerators 33 are arranged in a row
along tne side of the battery and they are in
extension of substantially the same portion of

the heating wall that is occupied by the lower &
The regenerators 32

are superposed on the 1eﬂene*f"1t0 s 38 and -
‘they are substantially in extension of the

fiues.

portion of the heating wall that i1s occupied

5 by the upper group of flame flues. - -Ina.Smuch

flame flues 30 a

"C:.Lambers of the several coke ovens.
-'means ol this constructmn o Combusmble

the hea finy

11. )

__l_'l'_ll.r

‘expans

as the. ad] acent portions of the several regen- '

erators are always subject to substantlally

the same temperature conditions, it is not
‘necessary to provide an expa,nsmn ]011113 be- '

tween them.

Referring partlcularly to I‘1g 4, 1t will be
noted that the battery comprises, by way of
example, seven retort ovens 9, and eight heat-

ing walls 10, although this number may be
V‘ll"led as desn*ed
connected In pairs by means of the pairs of
cross-around flues 35 and 41, the arrangement

The heating walls 10 are -

for each heating system bemg Slmlla,r at the

intermediate portlons of the walls. The hor-

izontal flues 81 are connected to the ﬂame"iﬂsﬁ-”

flues 29 by inclined ducts 45. The horizontal

flues 86 are similarly 0011nected to the lower B

flame flues by ducts 46.

As shown 1n Figs. 2 zmd 3, the uppel ﬂame: _
. flues of the Iespectwe hewtmﬂ walls may be €5
lied with coke-oven gas “and other rich

supp.
.;15 through gas guns 47, W’thh extend from

the top of the batter v throuo*h the brickwork
be‘tween the hormontﬂ fues 31 into the upper

~portions of the ﬂame flues 29, The lower
re similarly prowded with -

means for supplymﬂ* rich gas by means of

oas Duns 48 that extend from the bottom of

the fottery through the brickwork between
the horizontal

CPenings 549,
Refelrmﬂ to I‘Tg

50 that extend tlanwersely of the battery
through the walls 4, 5 and 6, between the ad-
jace ent regenerator units ‘md into the oven

By

oases or waste gases are obhged to pass.

-' thrmwh the expansion joints, except through

flues 36 into the lower portions’
of the flame flues 30. The usual gas mains
(nots hown) for rich gas are, in practice, con-
nected to the several gas guns 47 and 48. The
Jower gas guns 48 serve as mspectwn open-

ings Tor the lower flame flues 80. The upper >0
flame flues 29 aie prowded with 1nspect10n

0
{21

S i

|

-
o

'l-l.‘;

4 the battery structure' :
18 pr ovided with a series of expansion joints

11

the cross—mound fiues, and quhaﬂ'e of the -
combustible gases fmd waste gases is, there- -

fore, d‘ib&:tdﬂtl‘tﬂy entirely avmded ThlS ar-
rangement is of advantage,; also, 1n thm the
cach unait, Wthh comprises ‘a
%ystem of regener atr)r and the couespondum-
W all may be coniined. to that unit
'md suich expanqmn is not tr :;“Lnamltted to any

on of
tm

portion of an adjacent unit.

The operation of

and 4 will now be described with paltlf‘*nlar

reference to the employment of lean gas as

2 fuel, the direction of the gases being that
(_ ingrammatically shown in Fig. 6.

e
fprend
A

_ 1€ b%ttew of ’vertiml
-coking retort ovens shown i Figs. 1,2, 8

125

It may be assumed that the several oven

(,h‘urbus 9 are being supplied with coal from

their respectwe magazines 15 and that the

| coal in the various oven ch&mbers 1S m vari-.



i

- rows (Hig. 6).
the relative ammmts of o

a

ous stages. of coking correspondmo* to the dis-
tance it has tr .-;welled from the tops of the
ovens,; finished -coke bemn removed by the
coke extmctms 25. ~

fuel gas such as pr oducer o bclb is 511]3phed
from Lhe oas mains 19 to-a regenerator 32
corresponding -to the upper group of flame
flues of one wall of ea(,h associated pair, as -
dicated by legends in Fig. 6

gas and air are supplied through the corre-
sponding hoerizontal flues 31 and ducts 45
to each of the flame flues 29 for burning
downwar cﬂy therem, as indicated by the ar-
Sliding bricks 51 regulate
gas and air supﬂhed

to the several fl ﬂle ﬁues | |
The products of combustion :pass down—

wardly through the  flame flues 29 and

through the pmt.s 43 into the lower horizon-
tal flue 34. The oases pass out: wardly in both

~_directions in thﬁ horizontal flue 34 into the

25

30

£ad

wl

“diagram.
edl to the stack in the u&ual manner through

CLOSS- around flues 35 and horizontal flue 34
of the adjacent wall, from which they are
cdistributed to. the several flame flues 29 and
then pass outwardly through the connected
cuects and horizontal ﬂueq :.md regenerators

32 connected thereto, as indicated in the flow
- The waste gases are then con duct-

the cor

responding waste gas main 21.

In a similar manner, fuel gas and alr are

- _supphu:l to the lower group of fiame flues 30

through the regener ators 38 and ducts 87 to
the lower hor Izontal flues 36 for distribution

to the several flame flues 30 for burning up-
wardly therein. The conuection of Lhe re-

- gener ators to the mid- points of the horizon-

1w

50

tal flues 36 renders sliding bricks Innecessary.
The products of combu%um pass through the
upper horizontal flue 40 and connected CrOSS-

around flues 41 for distribution thr ough the

flaine flues 30 of the connected wall and thance
outwardly thI'OIlﬂ"h the horizontal flues 36,

1101'12'01113%1 ducts 5( and 16961’161‘&(;018 38 to_

the stack in the usual manner. |
It will be noted that combustlon OCCHIS

initially at the tops of the upper flame flues
‘and at the bottoms of the lower flame flues

of the wall in which combustion occurs and
‘the gases pass in opposite directions toward
“the intermediate portion of the wall and then
- pass to the flame flues of the connected wall.

The gases then pass in opposite directions

:}5 toward the upper and lower portions of the

wall and outward to the stack.

This operation is pemodlcﬂly reversed in
~that air and gas are supplied to the regenera-

~ tors of the he‘lhnn' wall previously transmit-
- 60 ting waste gases

ancd waste gases are with-
@r‘zwn thr ouﬁh the regener afror that were

and fuel gas. The regenerators are thus
‘permanently connected to the orours of flame

65 ﬂues to Wthh they mther supply fuel gas and

. Aldr is supplied
to the mhﬂz leﬂenemtor of the pair and fuel

tiomn.
__w1th ‘that described in connection with the

‘of considerably higher

1, 908 576

air or. from which they are Supphed with
waste cases. The heat balance of the system
18, thel efore, maintained. The operation of
one pair of heatmn‘ walls which has been de-
scribed above is typlcal of ﬂl‘lt of each palr
of the battery. .

It will be nnderstood, a,lso that the various
connections for the several p.;..us of heating
walls are controlled: simultaneously in order

70

that uniform conditions may obtain thr ough-

out the battery. The connections of the re-
generators in each row is preferably that

_ indicated by the lcgendq A, G and W@, Fig.

4, i which a regenerator “for trans mlttmg
alr 1s always. betwecn regenerators for trans-
mitting tuel gas and waste g gases, respective-

ly, in order tlmt there may be no 1ealfw'e and
resultant loss of fuel gas into the St‘wk oases.

When it is desired to use rich oas, Such for

example, as coke-oven gas, it is supphed to

the several flame fiues throuwh the respective
oas guns 47 and 48 while each of the inflow

‘regenerators transmit alr through the con-
_nectul horizontal flues 81 and 36 to the same
1nitial points of combustlon as in the case of

producer gas. The direction of flow of prod-
ucts of combuf-:tmn 1s identical with ﬂmt de-

scrlbed in connection with lean oas. Accord-
ingly, all of the flame flues are at all times

traversed by hot gases regardless of whether

rich gas or lean gas is empl{)yed as a fuel.
The operation “of the 1 egenerators 92 ]ust

_debfj‘l ibed 1s not the nor mal method but the

reoeneratms are SO Narrow In CrOSS- section
that the distribution of the oases traver SINE

- them is not a problem, as is the case when

large regenerators are employed. |
Refex ence may now be had to the mochﬁm-—
hon %hown in Fig. 5 and diagrammatically
in Fie. 7,1in whmh similar refere ence numerals
are emplm?ed to designate like parts. In the
modification, the wqtem of connections is

similar to that previously described. - In the

modification, however, the connections of the
lower regenerators 59 are connected at their
top portmnc: to the lower horizontal flues 36
bv means of a vertical duct 53.

- This ar: unnement cnables ihf:- lower leﬂen-

erators 52 to opemtg 1 a normsal manner in
‘that the cold gases and air, as the case may

be, alwavs enter the regenerator at the bot-
tom through a sole flue 54 and hot oases- al-
w:fws enter the regenerators at the top por-
~Fhe operation otherwise is identical

structure shown in Fips. 1 to 4 and 6.

In the modified censtructios 1, there s, Thow-
evu:, a variation in fempe mtnu w::n*:.htj.m_m
between the adjacent portions of the uppm

“and the lower rmenm”tms by reason of the

fact that the lower regenerators 52 are al-
Ppreviously cooled by the introduction of air

ways traversed at theu top portion by gases

temmnera imeu than
those traversing the IOWE‘,I portmu of the
upper regeneratorb 32, Accordmcrly, it 1s
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necessary .to provide an expansion joint 55 each of said heating walls being provided

extending horizontally between the rows .of with two superposed series of flame flues,

the regenerators to provide for the relative pairs of regenerators communicating with

expansions of the adjacent walls. The ex- -each series of flame flues respectively at one L
5 pansion joints 55 are filled ‘with rock wool of their ends, and means for communicably 70

‘which permits relative movements of the connecting each series of flame flues at their
~sides of the joint but effectually prevents other ends to a series of an adjacent one of

any leakage of gases therethrough. = caid walls. = e |

A battery of vertical coke ovens construct- 2, A coking retort oven ba

_ ttery compris- =
-10.ed in accordance with my invention possesses ing two horizontally ~spaced - co-operating” 76
~numerous advantages. The arrangement of neating walls, each of which is provided with
the regenerators in superposed rows provides two superposed sertes of vertical flame flues
‘& compact construction by reason of which ung horizontal flues for communicably con-
there is comparatively small ractiation sur- necting the end nortions of the flues in each.
15 face and heat losses from This cause are -EL(__‘,? | SGI‘iGS, --Ci'OSS?ﬂ,PQlllﬂd -:_.ﬁﬂeg- f()_]j'. iCOlﬂmUﬁiC&bly -80--
cordingly reduced. . . “connecting. the adjacent or inner horizontal =
- The provision of separate and independ- flues of each wall to. the corresponding hori-
ent heating systems for each pair of asso- zontal fue of the other wall and a regenera-
- c1ated walls enables the upper and the lower ¢gp communicating with each of the other
=0 portions of the walls to be heated. as desired, horizontal flues in each of said walls, .~ 80
~ in order to take care of various operating .. 8 A coking retort oven ‘battery compris-
-conditions, such, for example, as the manu- ~ing “two horizontally spaced. co-operating
facture of water gas. D - heatingwalls, each of which is provided with
.The initial points of combustion are pro- o superposed series of vertical flame flues
“® vided at the tops of the upper flame flues yng horizontal flues communicating with the 90
which should normally be at a higher tem- end portions of the flues in e&Ch""'SerieS} CrOSS-
‘perature than the remaining portion of the around flues for communicably connecting
upper flame flues since this portion of the ¢je lower horizontal fluss of the upper series
_ wall first conmes in contact with the rela-  of flame tlues of said walls and for commiini-
50 tively cold coal. Also, the initial points of cably  connecting. the upper horizontal flues 95
combustion in the lower portion of the wall of the lower series of flame flues of said walls

occur at the bottom of the wall and any va- and regenerators commaunicating with the
ration in the heating of the lower portion other horizontal flues, the regencrators for
‘would be a decrease toward the intermediate o0l sories being in pairs and disposed in
°5 portion. Any variation in the heating of alinement with the heating walls -eontaihliﬁghmo '
‘the upper portion of the wall would- also be  ihat series of flame flwes. .~ -
a decrease toward the intermediate ‘portion, - 4 A coking retort oven battery compris-
of the wall. This condition is desimble;as ing two horizontally spaced. cé-operating | |
“the intermediate portion should not receive heating walls, each of which is provided with
-0 more heat than the end portions and usnally ., superposed series of vertical flame fAues 193
should receive less heat. _ . -and horizontal fiues for ‘communicably con-
In the arrangement 13’1'0"1}'1@(31 heyeu}j the necting the end portions of the tlues 1in each
flames of combustion are entirely within the series, cross-around flues for communicably
__flame flues and passageways for connecting connecting the lower -horizontal flues of the
-0 them to the flame flues of the associated wall. . ipper series of flame fAues of said walls and 110
~ There 1s, accordingly, no difficulty attending - for communicably connecting the upper hor-
their distribuﬁop throughout various por- izontal flues of the lower series of flame fues
tions of the heating system. e ot sald walls and regenerators communicat-
The heating walls of the battery of my - ing with the other horizontal flues, the regen- .
50 Invention have substantially no dead space’ .. tops for the respective series of each wall *1°
~since the hot gases traverse the e I51_]51:“?’ lez}rgth ~ being in pairs superposed in alinement with
~of the flame flues, the upper and lower flues -the heatinig wall containing the correspond-
~ being separated.by a relatively thin partition ing series. R
- wall of simple construetlon__. oo b. A eoking retort oven -’_battejfy.c‘:}mprisa_l o
3% The foregoing and ojzher-.gdmntages will ing two horizontally spaced heaiine walls, 2 -
- be apparent to.those skilled in the construc-- ij,5 upper and the lower portions of each
‘tion and operation of coking retort ovens.- 4]} being provided with separate groups of
- My invention may be variously modified and  fyyie flues, means for connecting the upper
1ts scope is not limited to the embodiment. oroups of flame flues of said walls for opera-

shown and described herein except as ex- tion in series and for connecting the lower %
pressed 1n the claims. S ~ groups of flame flues for similar operation,
- 1 claim as my invention: - and separate means for supplying combus- o
1. A coking retort: oven battery COmpris-- tible-gajses to -the.fesPeCtiVe Sgries -Qf-'gfmlps o
.. Inga series of alternate coking chambersand - through the upper and the lower groups of yon.
o heating walls therefor arranged side by side, the same wall. - o =~ . 180
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" 6. A coking retort oven battery compris-
ing two horizontally spaced heating walls,

the upper and the lower portions of each wall

‘being provided with separate groups of ver-
‘tical flame flues, means for connecting the
upper groups of flame flues of said walls Tor
“operation in series and for connecting the
lower groups of flame flues for similar op-
-eration, and means for supplying combus-
“tible gases to the respective series of groups

 of flame flues at the top oi the upper group

and the bottom of the lower group in one ot

~saidwalls.

-219

7. A coking retort oven battery compris-
ing two. heating walls each provided with

two superposed groups of vertical flame
flues and two pairs of superposed regenera-
-tors, means for connecting the upper groups

“20;0f said walls in series and means for con-

in horizontal alinement with the group to

which they are connected. .

8. A battery ofrvertical'-'ct)king retort

ovens comprising a series of oven chambers
and heating walls therefor arranged side by
‘side, each of said walls having two super-
posed groups of vertical flame flues, a series
of regenerators along one side of the battery

substantially in horizontal alinement with

Lo
Qi

~and communicating with the lower groups

of flame flues, and a superposed series of re-

generators having the same relation to the

upper groups of flame flues.

~ovens comprising a series of oven chambers
and heating walls therefor arranged side by
side, each of said walls having two super-

9. A battery of vertical coking retort

_posed groups of flame flues, means for con-

- a group of flues of another of said walls, a

. series of regenerators along one side of the

necting each group of flues in a series with

battery substantially in. horizontal aline-

~ment with the lower groups of flame flues, a

superposed series of regenerators having the

“same relation to the upper groups of flame

55

flues, and means for communicably connect-
ing the top portions of the upper series of
regenerators to the upper groups of flame
flues and portions of the lower series of re-
generators to the lower groups of flame flues.

10. A battery of vertical coking retort
' ovens comprising a series of oven chambers
‘and heating walls therefor, each of said

~ walls having two superposed groups of ver-
tical flame flues, means for connecting each

60

group of flues in series with a group of flues
of another of said walls, a serles of regen--

erators along one side of the battery sub-

- stantially in horizontal alinement with the

. lower groups of flame flues, a superposed se-.
- ries of regenerators having the same relation "
to the upper groups of flame tlues, and means

- 13. A coking _
‘ing two heating systems each of which con-

-1,908,576

tions of the upper series of regenerators to
the upper group of flame fiues and portions

of the lower series of regenerators to the
lower group of flame flues. . . -
- 11. A Dbattery of vertical coking retort

ovens comprising a serles of alternate oven
chambers and heating walls therefor ar-

ranged side by side, ecach of said walls hav-

ing two groups of vertical flame flues in su--13

perposed relation, means for connecting cach
oroup of flues in series with a group of flues
of another of said walls, two superposed se-
ries of regenerators respectively in aline-

ment with approximately the upper and the

lower half of the adjacent heating wall and

means for communicably connecting one

end of each regenerator to a corresponding

portion of a group of flues. '
necting the lower. groups of said walls 1n
~series, each pair of regenerators being com-
‘municably connected to one of said groups of
flame flues and being disposed- substantially

12, A battery of vertical coking retort

ovens comprising a series of alternate oven

chambers and heating walls therefor .ar-

ranged side by side, each of said walls hav-

ing two groups of vertical flame flues 1n su-
perposed relation, two superposed series of
-regenerators respectively in alinement with -
approximately the upper and the lower halt

of the adjacent heating wall and means com-

prising substantially horizontal ducts for
communicably connecting one end of each

regenerator

to one of said groups of flame

retort oven battery COMpPris-

sists of two groups of flame flues connected

in series, the connecting means for said
‘oroups comprising a flue for communicably

connecting the corresponding end portions
of the flame flues of each group and a pas-

sageway communicating with a connecting
flue of each group and a corresponding fue
“of the other group in the system, and re-

generators communicating with each of the

‘other connecting flues of the several groups,

each group of one system being in super-
posed relation with respect to a group of

the other system, and the regenciators of

one system being superposed with respect to
the regenerators of the other system. |

14. A battery of vertical coking retort

ovens comprising heating walls arranged in

co-operating pairs, each of said walls being

provided with two superposed-groups of
flame flues, means for connecting each group

of flues of said walls in- series with a group
of flues of another of said walls, means com-

prising regenerators permanently in series

with the lower group of fiame flucs for trans-
mitting combustion media thereto or trans-
mitting waste gases therefrom according to
the direction of flow through said flame

flues, and means-comprising other regener-
ators superposed on the regenerators for the
lower group and permanently in series with

~flame flues of the upper group for similarly

for communicably Conj;iééting, the top. por-
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connected to the

1,908,576

but independently transmitting combustion
~media to or waste gases

from said upper
oTroup. : - S

15. A battery of vertical coking retort
ovens comprising heating walls arranged in
co-operating pairs, each of said walls be-

ing provided with two superposed groups of

flame flues, means for connecting the upper
groups of a pair of walls in series and means

for similarly connecting the lower groups
of sald pair of walls, means comprising re-

senerators permanently in series with the

lower groups of fiame flues for transmitting

combustion media thereto or transmitting
waste gases therefrom according to the di-

rection of flow through said flame flues, and

means comprising otier regenerators super-
posed on the regenerators for the lower
croups and permanently in series with flame
iiues of the upper groups for similarly but
independently transmitting combustion me-

clza to or waste gases from said upper groups..

16, A vertical coking retort oven battery
comprising two horizontally spaced heating
wails each of which is provided with two

superposed groups of vertical flame flues and
hovizontal brickwork in each of the heating -
walls between the upper and lower groups of

flame flues therein, horizontal flues in said
brickwork and respectively communicably

munlcably connecting the corresponding

hoerizontal flues of the two walls and thereby

connecting the upper groups in series and

similarly connecting the lower groups, and
separate means Tor supplying combustible

cases to each of said series of groups of flame
flues. ' : |

17. A vertical coking retort over battery
comprising two horizontally spaced heating
walls each of which 1s provided with two
superposed groups of vertical flame flues and
horizontal brickwork in each of the heating

walls between the upper and lower groups

of flame flnes therein, horizontal flues in said

brickwork and respectively communicably

5d

60

65

connected to the flame flues of the upper and

the lower groups, cross-around flues for con-
necting the corresponding horizontal fiues of
the two walls 1n series and thereby connecting

the upper groups in series and similarly
connecting the lower groups, and separate -

means for supplying combustion media to
each of the series of groups of flame flues,

generators for said groups of flame

flame flues of the upper and
the lower groups, cross-around flues for com-

of said walls for operation in series and for |
connecting the lower groups of flame flues
for similar operation and means for supply-

g combustible gases to the respective series
of groups of flame flues at the top of the up-
per group and the bottom of the lower group
in one of sald walls, said supplying means
comprising air regenerators and fuel gas re-

{ues,
19. A vertical coking retort oven battery

walls, the upper and the lower portions of

each wall being provided with separate

groups of vertical flame flues, means for con-

necting the upper groups of flame flues of

sald walls for operation in series and for

3

by

4

~comprising two horizontally spaced heating

80

connecting the lower groups of flame flues |
for similar operation and means for supply- .

ing combustible gases to the respective series
' 85

ot groups of flame flues at the top of the up-

per group and the bottom of the lower group

in one of said walls, said supplying means -

comprising air regenerators and passage-
ways for supplylng coke-oven gas or other
rich gas to each of said groups. -

- 20. A vertical coking retort oven battery

~comprising two horizontally spaced heating

walls, the upper and the lower portions of
each. wall being provided with geparate
oroups of vertical flame flues, means for con-

necting the upper groups of flame flues of

sald walls for operation in series and for
connecting the lower groups of flame flues

tor stmilar operation and means for supply-

1ng combustible gases to the respective series
of groups of flame flues at the top of the up-
per group and the bottom of the lower group
1n one of said walls, said supplying means

and gas, and means for supplying rich gas to
sald flame flues. - -

In testimony whereof, I have hereunto
subscribed my name this 17th day of July

1998, _ , o -
- JOSEPH VAN ACKEREN.

said supplying means comprising regenera- -

tors arranged in superposed rows and perma-
nently communicably connected to the re-

spective series of groups.

18. A vertical coking retort oven battery
comprising two horizontally spaced heating
walls, the upper and the lower portions of
each wall being provided with separate
groups of vertical flame flues, means for

connecting the upper groups of flame flues

95

100

~comprising regenerators for air, or for air _ _
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