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My mventlon relates. to: 10w-tempera,ture
distillation apparatus: and’ particularly -to
apparatus for producing low temperature
An ob]ect of my mventmn 18- to prowde.
1mproved apparatus for. low-temperature

coking that. operates- continuously. through
a. definite- cyc—l& to distill coal or other car-

bonaceous materials: |

10 A.further object of my invention is to pro-

vide a.substantially circular metallic strue-
ture for producing low-temperature coke that
will maintain: the vertical alinement. of the

walls within which heat is stored or through

15 which heat is transmitted to the materml be--
ing:treated. - ' - |

A further ob]ect of my invention is to pro-

vide-coking:apparatus in which great quan-

tities of coal or the like can be car bomzed at

20' Jow temperatures-with a minimum of invest-
ment - cost, labor and maintenance charﬂes

A further object of my-invention is. to pro—

vide. improved- apparatus for low-tempera-

ture coking that operates continuously in a

25 steady. advance in -a.circular.path without the.
necessity of stopping and “spotting” the

charging and. discharging. devlces for indi-
vidual retorts..

It 1s a further: ob]ect of this mventlon to

30 provlde an apparatus in- which coal is.coked

in- narrow spaces of considerable height

whereby dense and strong coke is. produced :

It is another important. object. of this in-

vention to.build.coking:apparatus in which

35 the peculiar behawor of metals at. coking
temperatures 1s taken. into- conmdemtwn
whereby - the heating walls . of the. coking

chambers will remain in a,lmement reﬂ'ardless,

of the tendency of the metals to ﬂow slowly.
40 atrelevated temperatures.
It is a further object to-pr (Wlde appa,mtus

of such type that its coking chambers can be

easily and completely. empt:ted of coke, and
in which also.carbon:déposits are automati-
45 cally. removed: from the gas-spaces above the
coke. * -

It has become- COMMOn knowledoe that: 111'

the. low-temperature -coking of: .coal. and:the

like, the best coke and: the | highest: efficiency -
°0 of the coking apparatus -are obtained when

~ from 8 to 6 or 8 inches.

curate registering of the charging and dis-
. charging: dewces over the small retmts and.

the- coal is coked in narrow chambcrs or re-—i -

torts of considerable height. Oblong retorts
have been used: heretofore with.a width of
Also cyiindrical re-
torts'of from 4 to'9 inches-in diameter have 55
frequently been used. Retorts of such diam-
eters or widths have'only a-small volumetric

capacity. for coal; and as a result great num-
bers ot these retorts were requed resulting
in heavy charges: for investment and for la-

60~
bor in the many operatlons of charcrmﬂ md_. o

_dlscha,rcrmo the retorts.

Tn order to improve these condltlons, 1t haS'
been propesed in several instances to arrange
the small retorts in a circular path, so tha,t_
the movement of the charging and discharg-

65

ing.devices might be Slmphﬁed and the labor-
'connected therewith be reduced.

However,
such arrangement still necessitates the ac-
70

these machmes must, therefore,. advance .in
small steps, .a performance which. requires

much personal attention and-supervision.

It has been proposed. to use apparatus in 75_~
which coal is depesited continuously upon
herizontal annular ledges or trays and coke
is removed continuously. However, the layer
of coke on the horizontal trays is Sh&HOW and
as a.result the coke is fragile and spongy- and 80.
useful mainly for pulverization. ~ = e

1f dense and strong coke is to be produced
for industrial or domestic purposes, the coal

‘must be coked while it is pressed or wedged
‘in between heated surfaces.

-Any means Tor
exerting pressure upon the coal would have
to be apphed during the entire coking period
until formation of coke has taken plaee and
such means would be an undesirable compli-
cation: and the mamtenance of whmh wonld
be expensive. L
Another obj ection to horlzontal trays or
ledcres 1s the fact that their horizontal exten-
sion or width must necessarily be small be-
cause of the behavior of the metal, of which
these projecting trays are usually. made Hot
metals at elevated temperatures behave like

85

90

95

very viscous liquids in that they actually flow.

It 1s quite well known, for instance, that
the annealing temperatures of iron and most 100



~ of 1ts alloys He from 1200° F. upward. This

10

15

20

20

means that relaxation of internal stresses
takes place at these temperatures; therefore,
when horizontal trays are projected outward-
ly from a vertical cylinder to a useful extent
or width, bending stresses are set up, which

at the elevated tempera,tures are sufficient to
cause a gradual flow of the molecules in the
‘1ron, with the result that the trays sag down-

wardlv ‘These distortions soon begm to

‘interfere with the proper operation of the

carbonizing machine and finally stop it. In
order to somewhat overcome this drawback,

horizontal trays must not be made wide and

this condition for a given carbonizing capac-
1ty necessitates a greater number of trays with

a corresponding increase in' the number and

expense of coal chargmg and coke removing

devices.
The older chhmes Wlth horlzontal trays'

or containers for coal are less advantaweous

also for the reason that 1t is more: dlﬂicult to

remove all coke from the horizontal surfaces.
It 1s quite necessary that all larger pieces of
coke and even the fine coke dust should be
removed from the coking surfaces by scrap-

- ing or brushing for the reasons that otherwise

30

35

40.

- 45

ob

60

surfaces to interfere with

~development of bendmﬁ stresses.

heat transmission is restr icted and the quality
of the coke is lowered. However, scrapers
cannot contact with the coking surfaces at
every point due to variations of heat expan-
sion, and especially because some of the hori-

‘zontal surfaces usually become warped and
-some others have begun to sag and as a result

some of the coke remains on the horizontal
good operation
upon the next following carbonizing cycle

when new coal is again placed upon these*

heating surfaces.
In the apparatus embodying my mventlon,

the foregoing disadvantages of prior art de-

vices are av01ded The coal or other car-
bonaceous material is coked between a series

of concentric circular walls that are internal-

ly heated and are spaced to provide annular
concentric coking spaces.
stationary as are  the furnace for supplymfr

heated gases to the walls and celtam hous-'

INgS for enclosing the apparatus
The heating walls are vertical and are com-
posed of numerous 1ndividual elements, each
suspended from its top and hanging. verti-
cally, thus eliminating the poss1b1hty of the
All indi-
vidual elements are suspended from a frame-
work of pipes that is artificially cooled and
insulated and theretfore not subject to the dis-
tortions caused by elevated temperatures to

which the individual heatmrf elements W111'

be raised. | |
- The shape of the annular cokmcr spaces 1S
therefore secure against dls,turbfmee and

simce the stresses in the individual heatmn'

63

elements are only slight ‘tension stresses
caused by the weight “of the element, the

‘"These walls are

1,008,538

structure is much superior in permanency

and reliability to apparatus of the prior
art.

The'revolving parts of the apparatus com-

prise the lower portion of an inner circular
housing that is connected to stationary parts
by water seals. The coal-handling mecha-
nism is mounted to revolve with this inner
housing. Suitable coke-pushing and scrap-
g devices travel around the walls at such
c;peed as to make one revolution during a

complete cycle of operation of the appara-
tus.

The coke is contmuously removed from
the circular spaces between the stationary
walls by means of the traveling pushers and

scrapers. - The coking spaces are progressive-

ly filled by suitable coal-throwing mecha-

nisms which follow the coke-removing- de-

vices at a relatwely short distance. The en-
tire mechanism is continuously operative
with the exception of the segment of the sta-

€2
(T

tionary walls between the moving coke-re-

moval apparatus and the filling apparatus.
The stationary hanging walls ar e, 1N gen-
eral, composed of a series of ‘castings, each

. havmrr two ports that communicate, respec-

twely, with chambers for heating gases, one
of which is under pressure and the other of
which is under suction whereby a circulation
of hot gases throuo‘h the heating Walls 1S
msured

The quality of the coke is areatly superior
to that made upon horizontal or inclined sur-

faces upon wlnch coal 1s placed in a shal-

low layer.

The vertical suspensmn of the heatmg ele-
_ ments also guarantees continued vertical

alinement of the elements because internal
stresses, remaining in the castings from the
foundry or other influences which mi 1ight tend

to warp ‘the elements, will ﬂ'radually disap-

pear due to the action of the annealing tem-
perature to which the castings are exposed
and the fact that they are suspended ver-
tically. Castings that are even sllghtly bent
in the beo*mmncr ‘will therefore become
straight in this apparatus and the only effect

| Whlch the gradual flow of the metal at the

high temperatures can have 1s the gradual
leno‘thenmtr of the elements, which chano’e,
however 1s not serious because of the ar-
1an0'ement of other details of th1s nNew ma-
chine. ' -

The details of my 1nvent10n Wlll be de-
scribed in connection with the accompany-

ing drawings in which similar numerals des-'

1gna,te correspondmfr parts.
Figure 1 is a vertical sectional view taken

on line I—I of Fig. 2 of distillation appam-'

tus .embodying my invention;

Fig. 2 1s a horizontal sectional view taken
partlally on Iine I1—II of Fig. 1, partially
on lines B—B, C—C, D—D and E—K of
Fig. 9, and pa,rtmlly on line F—F of I1g. 6;
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Fig: 3:1s.a.horizontal sectidnalaview taken:
on. 11ne I—TIT. of IK1g: 6-of: a. portion. of;

the. apparatus Of Fig. 1 psrts bemﬂ broken._

away.;

. of Fig. 35
I‘w
Ol hne V—V of Fig. 63

10 on line VI—VIot Fig. 3;

Fig: T 1s.a. vertical: sectmnal view tahen«
8 ofra portmn ofi

on: Ims VII—VIL of Fig.

the: door- contmlhnﬂ' mech‘mlsm

15 lme VIII—-—VIII of: Fig. 33

- RKig.
pm tion of the. apparatus of Fig. 1

Fig.10 1s a horlzonta,l sectmnal wew takenr

on.line X—X of: Fig. 9
Kig.
on line XI—XT of: Kig. 2; and’

20

- Fig: 12 1s a. vertical’ sectlonal wsw taken?- |

_(m line XTI—XTT: of Fig. 9,

- Low-temperature cokmrr apparstus 1 con-.
structed in - accordanee. with my- 1nvention:
compmses a plurality of: statmnary concen-
tric heated hanging walls.2 that are enclosed:
hy a. foundatlon 3; an outer housing-4:of re-.
fractory materlal a roof:5 of similar ma-
terial, and!an inner housing 6:consisting: of’
an upper stationary portmn 7 and' a- lowe-rw
portion 8. The-rotatable portion

25

30

rotatable.:

8 of:the inner housing 6 is connected by wa-
ter: seals 9
7 and:to .the foundation: 3.

A central rotatable framework 12;to Whleh:

1s .secured:the rotatable portion 8 on the in-
ner-housing 6, supports a coal:handling mech-

anism. 13 for supplying coal or other mate-

40 rial: to be treated: to the-coking spaces be- 1

tween the hanging walls 2. The. framework:
12 also carried with- it coke: pushers-14- cor-
responding in. number to the circular: cok-

ing: spaces 15 and suitable scrapers 16: for:

45 removing- carbon - deposits from: the upper

portions of: the coking chambers.
Each of the circular coking walls 9 con-
sists of comparatively large ‘number of-rel-

atively narrow-castings 17 that:are supported’
at their tops by I'adlally extending beams 18
that are water-cooled and are heat:insulated

50

from the castings 17. The details of‘the con-
nection ofithe castmﬂs 17 to the beams 18 are

i best shown in Fig. 12 The beams 18 are se-
5

of the beams 18 is.connected by a pipe-21 to

a: second  circular. header 23- whereby watsl

60 may be circulated .thr ough: the beams..

Each of the hollow castmgs 17 1s proﬁdedl:

with an inlet. port: 24-and-an outlet- port 25
for. the circulation of heated gases. there-
through, a vertical flanged pipe 96 constitut-

5 1S. 8- vertlcal sectmnwl} wew takena

Fig. G.is-a: VBI‘th&l sectlonal view taken:-

Kig. . 81s a. vertlcalasectmnal wew tsken ona'

9 1s.an enlar*:red ssctlonal VIB‘W of a:!

11:1s a: vertical. sectmnal view takena

9 and 10 to “the. sta,tmnary psrt10n->-

cured ‘at:their inner ends to a-cireular header-
19 -and their: outer ends. are supported on an-
annular: channel 20. The outer-end of each:

ports: 24 and: the outlet: ports 25: are respee-
tively.connected:to:superposed:annular heat-
‘ing gas chambers 27 and 28, located aliove the:
S eoklng walls.
5 Fw 4 is a Vsrtlcal sectmnal View. tqken on

These mrcular chambers: are

canneeted to.a. furnace:or heating: plant (not:
shown) through. ducts:29:and 30.. As best:
shown:in Fig: 9; the:-flangedipipes: 26iextend:
. upwardly: thmuﬂ"h the ‘lower: chamber 28 to
support the: floor, ofrthe chamber 27, and:the-
- outlet: ports 25 are :directly. connected.to the.
roof: chamber. 28. The: roof- oL upper hori-
zontal wall of the chamber 27 is-supported by

posts 30a: WhICh rest on - the ﬂom of that
chamber.. -

The cokm twslls 9 may be: of any desmed
numher, ten bemg shown by way. of example.

© The castmgs are shghtly tapered:whereby.the:
‘annular coking chambers 15 between the walls;ﬁ '
“are-slightly. W1der atithe bottom. than at.the.
top in: order that coks may be more: essﬂy re-
- moved;therefrom.

W &
34&

70

80

- The bottom opemncrs of the cokmﬂ' cham-i' '

, bers 15.are normally. closed:by. hmged doors:
31:that are-hinged at-32:
are normally heldin-closed. position by.elon-
oate counterwelghts 33 that are pwotally se-

cured to the outer ends of the doors;

The joints between the doors 31 are cover ed o
by rel‘ltwely.. narrow hinged doors 84 each of:
which is retained: in closed: position when.
either: of the: coacting: doors. 31 is in: closed.
| The: several: doors 34 open; when
both of-the coacting:doers 81 are open.
p0s1t10ns of the counter-
 weights:33 and; accordingly; the positions of:
the doors J1:are controlled by.a.ramp 35 that:

position:

The - vertical;

(Figs. 8 and :9);andi

160

1s.secured to the: rotata,ble framework 12 and}

which operates to raise and lower the counter-:

weights 33 to open and close the correspond-
1ne: doors.

The ramp 35:is provided; with a

105

track 36 that co-operates with rollers 87.on the

~ bottom. of each of: the counterweights . 33.
As best-shown in Fig; 3, each ofthe counter-_,.;

welghts 33 1s pwotslly conneoted to the outer

: housm0' 4:by.a tie rod 38 in order to prevent:
~ swinging  movement of the countﬂrweaghts;

from their: proper: upright:poesition. .

"The: rotatable. framework 12 1s: prowdsdi
with a central hub 40 that:is journalled on a:
The framework 12 and:
its associated mechanisms.and parts.are driv-.

en: by a motor 42 that is mounted thereon.
and which.is.connected by means of a chain-

stationary: post. 41,

and-sprocket mechanism 43 to a circular sta-

tionary rack.44 that.is mountedion the foun-
dation 8. The framework 12 is provided W1th'

110

115

120

wheels 45 that operate on a stationary circu-. - -

lar track 46 supported by the foundation 3.
A circular rack 47 that is secured to the

- lower. portion of: the framework 12 is con- -
nected to two oppositely. disposed pinions-48°
that:are connected to gear mechanisms49 and’
a. circular. rack: 50 for: driving:an annulayr-
; .soke an:51that:is located beneath the coking:

63 1ng an. e‘:tsnsmn ofthe -inlet-24. The. mletfsv walls 2, The gear, mech‘mlsm 18 so arranged

125

130
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16

15

~ different portlens of the cycle of the crank:
shaft. Inasmuch as more coal is required
for the outer coking chambers than for: the

20

as to drive the coke pans at a rate of speed.

materially hlﬂ"'hel‘ tha.n that of the freme--

work 12.
The co‘tl-handhnﬂ mechamsm thet 18
mounted upon the framework 12 and rotata-

ble therewith comprises a hopgper 53 that is
adapted to be supplied from any suitable bin
(not shown) that may be supported upon the
superstructure 54. An inclined chute 55 car-:
ries coal from the bottom of the hopper 53

to a rectangular hopper 56 thet 1S mounte&
- - the varying

ever a coal- feedlnn* device H7...

The coal- feedmo device 57 eemprlses ) se-;
‘ries of horizontal ] pipes or chutes 58 extend-

ing through the movable housing 8, through

which the coal is forced by plstons or plung-
ers 59 that are actuated by a motor-driven

crank shaft 60, the pistons being actuated at

_inner ones, by reason of their differences in

25

length, the cross-sections of the openings 61
between the pipes 58 and the hopper 56 are
progressively larger for the several coking
chambers in r1eeerd:emce with thelr posﬂ:wns

- from the 1nner one.

30

40

50

60

The coal-feeding meehfmlsm 57 supphes
the coal through the pipes 58 to a charging
mechanism comprising a radially- e*i:tendmcr
shaft 63 having a series of star wheels 64

that corresp(md in number and.spacing to
These star:

the several coking chambers 15.
wheels 64 are Operated at high speed and
throw the coal upwardly along an inclined

floor 65 into the corresponding coking cham-
bers 15. - In order to be certamn that the cok-

ing chamber 15 will be completely filled, a

surplus of coal 1s provided and such surplus-

falls 1nto a housing 66 of a screw conveyor

67 by means of which it is conveyed to an
elevator 68. The elevator 68 returns the sur-

plus coal to the rectangular hopper 56.

- It may be assumed that the heating plant
1s supplying properly heated gases thlough_

the ducts 28 and 29 to the cerrespondmcr Su-
perposed heating chambers 26 and 27 and that

the chamber 26 1s under pressure while gases
are exhausted from the chamber 27 in order

to insure a circulation of gases through: the

several hollow castings 17 ef the cokmg walls”
2. The <direction of the gases through the
castings 17 is vertical since they are each pro-
vided with a vertical partition 69. It may
be assumed further that the framework 12
with its associated parts is being rotated by

its driving motor 42 and coal 1s contmuous-
ly supphed from the ho
chute 55 to the feeding meehemsm 57

The star wheels 64 of the coal- throwmg“
mechanism operate to fill the coking cham-
bers 15 procrresswely as the framework 12:
The ramp 35, which as best shown:

rotates.

~in Fig. 7, eperetes:to-lift certain of the coun-

65

terweights 83 and to open the cnrresponding

pper 53 through the
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doors 81 and 34, permits. the counterwelghts

to be lowered sueeesswely and to close the cor-

‘responding doors 31 and 34 to retain the coal
that 1s placed 1n the coking chambers 15.

-~ However, 1n order to retain the coal in the
coking chambers during the interval between
the passing of the throwing mechanism and

the closing of the door, which latter can-

not be completed until the throwing mecha-

nism has pessed a false door 71 that is car-
ried bV the coal- throwmn' mechanism bridges

Tap between the last door 31 that
has been closed and the coal-throwing mecha-
nism. The last door to close and the false
door 69 may overlap temporarily but each
door 31 will close completely when the false
door 71 1s withdrawn beyond the area of the
corresponding door 31.

Since the coal-throwing mecha,msm oper-
ates.at high speed, 1t is necessary to provide
means for preventing the coal from being
thrown beyond the upper level of the coking

chamber and accordingly each of the cokmg
chambers 15 1is

of the bod of cml The coal guards 72

which are :carried by the- coal- threwmﬂ'-

mechqmsm are water-cooled by means of
pipes 73 that communicate with headers 74
which also are carried by the coal-throwing
mechanism.. The operation of filling the

coking chambers will continue as descnbed-

the 10tat10n of the framework 12 being regu-
lated to make one revolution during the t1me
that 1s required to effect low-temperatme dis-
tillation . of the coal.

“When the first: revolultﬂlon of the apparatus

is nearly. completed, the coke that has been

previously formed is removed by the coke
pushers 14, the doors 31 and 34 corresponding

to the pes1t1011 of ‘the coke pushers hevmg
been opened prouresswely by the ramp 35, as

“indicated in Fig. 7. The scrapers 186, which

are pivotally mounted and prowded with a
counterweight 75, operate to remove any car-
bon deposits from the upyper surfaces of the
coking chambers 15. -

‘The process of remorin& coke and ﬁlhng

the coking chambers 15 proceeds simultane-
ously, the coal-throwing mechanism follow-

Ing the coke- dlseharﬂe mechamsm at a rela-
twely short interval, as is indicated in Fig. 6,
The coke that 1s dlscharo*ed from the bet—-.

toms of the several coking chembers 15 falls
into the rotating coke pan 51 from which it is
removed thlough a discharge chute 76 and,
after being suitaby quenched in the usuel
manner, it 1s discharged by a star wheel 77

upon a carrier belt 78. By reason of the high
speed of the rotating coke pan 51, the depth of

the coke therein is reletwely low.

The gases of distillates evolved during the
low- temperature distilling process described
abové pass radially through the openings be-

tween the 1nlets and outlets of the several

provided with a curved coal
guard 72 which regulates the upper height
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castings ‘17 to the spaces :betwéen -the inner
wall 2 and -the stationary :portion 7 of the

inner ‘housing and are withdrawn through

pipes 79 to any suitable storage means.

The -alinement of the castmts 17 of the
heating walls ‘2 is maintained during the
charging operation by means of- tapered spac-

ing blochs -80 which are mounted on the false

door or plate. 71 and that move ‘between the
bottom portions:-af the castings-substantially

on:the progressing line of: the angle of- 1*epose_

of the coal, as is shown:in Fig. 8.

The apparatus operates contmuously in the
manner previously described to supply coal
to:be carbonized at such rate.asto completely
fill the :annular coking chambers. The sur-
plus coal-supplied to the feeding mechanism
preventsthe escape of distillates. through the

chute 55 since.the pipes 58 are sub]ected to the

fluid pressure inside the housings.

The coke will ‘be of oood qua,hty because
it is:produced by statlonary coking chambers
and isnotmeved during the cokmﬂ' operation.
The small angle between the coke pushers

and the ﬁllmcr mechanism insures that the
apparatus 1s always operatmo at substan- -

tially maximum capacity. The coking ap-

paratus JE easily regulated as to the time of

coking since'the coking period may be varied
by snnply changing the speed of the dI‘lVlIlG‘
motor. -

The heating plant, being separate from the

tain the heating walls at the desired ‘tem-

peratures which will vary somewhat with the
nature ‘and ‘properties of the coal or other
carbonaceous material to be: treated.

The castings will tend to retain‘their verti-

cal ‘alinement and to remain in horizontal
alinement with each other since they are sus-
pended at their tops:and are heated to a sub-

stantially -constant uniform ‘temperature.
Theirweights willitend to prevent theirwarp-
ing while heated. Such Warping -as ‘may
occur ‘will be:comparatively slight because of

the relatively small -width:of the castings.

‘Thearrangement-whereby:the coking cham-

bers -are fi Hed from the -bottom :enables the

connections between the :castings and the

99 heating gas chambers to.be ;placed -at the top

of theapparatus where they-will not interfere

~with the removal .of the coke from -the bot-

- bb

60

as by .gravity,

toms of the .coking chambers. If the coal
were fed into.the. tops of the eokmg chambers,

difficulties 1n constructlon
would be encountered in providing .suitable

connections for the movable parts throuﬂh'

the top of .the housing.
‘The apparatus of my mventmn may be op-
erated-economically since inexpensive fuel of

any desired kind may beused:1in the sepamte '

~ heating plant to produce hot gases of com-

60

l:ustlon for heatmg the castmgs of the heat-

mg walls.

The operation-of the plant 18 accomphshed.

“with minimum labor .and -supervision . since
power-aoperated mechanisms periormsubstan-

n
S

tially all of the functions of charging and dlS- .

charging the apparatus. ,
TThe ease:and- simplieity with which: the«-sev-

eral operating:eonditions -may :be :regtilated
-are:also distinctivefeatures.of the-apparatus.

q0

Phe foregoing and .other advantages will-be

;app‘lrent to-those skilled:in the- -art.
vention ismot to be himited: exeept as expressed
in the claims. - -
T claim-as-my 111vent1on'

1.-Coking apparatus: compmsmﬂ Q- pluml-

1ty of concentric spaced -heating walls, -each

of smd walls comprising Vexrtlcally extendmo

elements- suspended Trom. the top portmns

thereof. - >

2.-Coking appamtus C'Dll’l[)I‘lSlHﬂ’ a plural—
ity of concentric spaced:heating walls, each-of |
said walls eonsisting of &V@I‘tIC&HerXtelldlnﬂ

provided W1th inlet and outlet:openings at the

‘top thereot for- the mreulatron of hot gases

therethrouﬂh

'1ty of concentric heating walls spaced-to pro-
vide.annular coking. chambers-about-a-vertical

ax1s, each-of said walls consisting-of a plu-
rahty of elements each-having:an-inletand.an :

outlet-opening and-a passageway for the.cir-

Cokmo' apparatus GOHIpI‘lSlIlO‘ a, plural-.

Myin-

i}

8D

~hollow elements: Suspended from:the top por-
tions thereof,-and each ¢f said. elements being

culation -of heating :gases therethrough-and
sald coking: chambers having charﬂmtr and

dlSChaI‘ﬂ‘lnﬂ‘ openings. . -
4, Cokmo' apparatus compmsmo"a plura,hty

100

of statmnary annular . coneentric -coking

chambers having ‘heating -walls, -said ‘coking -

chambers havmg bottom chargmcr openings:

and closures therefor, and-means for supply-

ing ‘material to-be carbomzed to sa1d eoking

05

chambers through said bottom-openings,said

means comprising an impelling deviee ibelow

and in alinement with each of said eokmg_ .

chambers. = | | _
5.:Cokimg appamtus compmsmg a plurahty

ot statmna,ry annular concentric coking cham-

3210

bers having heating walls:and movable -bot-

tom closures, and means for successively-open-
ing and closmc-' said.closures-and-for supply-
Ing: o material to be carbonized through the bot-

415

toms of said. cokmg chambers whﬂe sald c¢lo- -

sures.are open. . |
6. Coking apparatus compnsuw a pluml
ity of stationary annular concentric coking

chambers having heating walls, means for
supplying - materla,l to: be carbonwed to said

320

coking chambers, said means comprising ‘an
1mpellmo' device below and in alinement with

each of said coking chambers for actuating
said material upwardly into said chambers-to

a predetermined ‘height, and bottom closures

';:‘?1‘25

for said- coking chambers for reta,mmﬂr sald., |

‘material therem

7. Coking app aratus compmsmo' a plurahty

of- concentrlc annular cokmo‘ chambers the

80
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axis of Whlch is vertical, said chambers being
of substantially uniform vertical cross—sec-
tional area and having heating walls there-

between whereby said cokmO' chambers are of -

unequal length and 1mpe111nfr devices of un-
equal capamtms and mounted for movement

1n concentric annular paths for supplying

material to be carbonized to all of said cham-

bers simultaneously and at rates proportional
to the lengths of the respective chambers.

8. Coking apparatus comprising a plurality
of stationary endless continuous annular and
concentric coking chambers, the axis of which

15 substantially Vertlcal and heating cham-

bers therefor alternatmfr therewith, swinging

bottom closures constltutmo' complete cIo-

sures for said cokmfr chambers and means

for progressively opening said closures to
permit the discharge of treated material from
the bottoms of said chambers and the re-

charging of said chambers and for progres-
swely closmg sa1d closures to retam the ma-

terlal being treated. .
- 9. Come ftpparatus compmsmﬂ' a plu-
rahty of endless annular and concentric cok-

ng chambers the axis of which 1s substan-

tlally ver tlcal, and heating chambers therefor

alternating thereW1th swinging bottom clo-

sures for said cokmo' (,hambels counter-
welghts for. wntrolluw said closures, and a

device mounted for contlnuous movement

having inclined portions for progressively
ftctmtmfr said counterweights to open ‘Llld
close the corr esponding closures. -

10: Coking apparatus comprising a phual-

ity of atmtlonary endless annular-and concen-
tric coking chambers, the axis of which is sub-
istantlally vertical,: and heating chambers
therefor
‘mechanism for said 001{11‘10‘ chambers that is
~adapted to supply material to be treated

thereinto from the bottom thereof, and means

tor collecting the surplus of material over

alternatmﬂ' tharewﬂth charging

that retamed 1n said coking chambers when
supplied thereinto by said chargmg mecha-

nism-and that may discharge therefrom by

oravity and for returmng the same to sald

charging mechanism.

11. Coking appamtus comprising station-
ary -and - movable portions, the stationary

portion compmsmcr annular concentric heat-

~ing walls, the axis of which is vertical, spaced

755
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to promde endless annular concentrlc coking
chambers
movable portion comprising charging mech-
~anism for said coking cha,mbers mounted for
“movement in an annular
said. COLIH“ chambers, cohe removing mech-
anism and a bar in each of said chambels and

alternfltmn" ther eW1t11 and the

path coaxial with

mounted for movement with said mechamsm

for limiting the height of the charges in

said chambers for pr OVldlllﬂ" a gas space fm

-' passa oe of distillate oases.

12, CoLmO* apparatus comprlsmcr station-
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ary and movable portions, the stationary por-
tion comprising annular continuous heating
walls spaced to provide coking chambers
therebetween and being prowded with radi-

ally extending openings at an upper portion -
thereof and the movable portion comprising

mechanism for charging said coking cham-
bers and a guard f01 llllllulllﬁ' the hewht of
the charge in each of said cokmcr chambers
for prowdmcr a gas space for the passage of
distillate gases in said coking chambers and

between said openings, and means for con-
ducting the dlstﬂlate gases from said appa-

ratus..--- |

13. Coking apparatus compmsmw A plural
1ty of continuons heating walls spaced to pro-
vide coking chambers therebetween means
for chammn salid chambers to a predetel—

mined heloht for providing a gas space above
a charge in each chamber; “and means for ré-
moving the treated material from said cham-
bers comprising a bar extending into the up-
per_part of each of said cokmfr chambers at

an angle to the horizontal. .

14. Colmlﬂ* apparatus comprising a plural-—
ity of endleas annular -concentric heating
wﬂla spaced to provide annular concentrlc

mkuw chambers altmnatmﬂ therewith and a

device mounted for {*nntnmous nmvemtnt 11

cach of said chambers for removing deposits
from the upper portions of said chambers

15. Cohmtr apparatus comprising a plu-

walls, the axis of which is. vertical, Spaced

to provide endless annular concentmc coking

chambers therebetween, charging means for
sald chambers mounted for contmuous move-
ment i an annular path coaxial with said
chambers and spacing members mounted for
moving contmuously with said charging

means a,nd between said walls for maintain-

ing said walls from spreading out of their
fthnement during the charging of said. cok-
ing chambers. |

6. Coking apparatus comprlsmrr a plu-
rality of endless annular concentric heating
walls, the axis of which is vertical, spaced to

_prowde endless’ annular concentrlc coking
chambers therebetween, means  mounted for

movement in annular concentric paths coaxi-

al with said cokmo- chambers for continuous-

ly and prowresswely charging said chambers

and discharging material therefrom and a
movable carrier f01 ‘the discharged material
adapted to be operable at a speed materially

higher than that of the movable means forf

dlacharmng said material. o
17.. Coking apparatus comprlsuw_ a Con-

tinuous heating wall consisting of a plural-

ity of pendent individual elements, each of

said elements bemo of metal in the form of

a hollow block, and a framewm kk-from which

said elements are suspended.

- 18. Coking apparatus compmsmg a pluQ
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‘rality of endleb% anmﬂar concentrm heating
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rality of concentric walls of pendent hol-
low elements spaced to provide coking cham-
bers therebetween and a framework adapted
to be 1nternally cooled and from which said
elements are suspended. o

In testimony whereof, I have hereunto sub-
scribed my name this 18th day of May, 1928,

~ FRANZ PUENING.

20

a0

29

35

40 .

43

29

60

65



	Drawings
	Front Page
	Specification
	Claims

