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BUEBLE CAP .
Charlis F. Ramseyer, Old Greenwich, Conn,, and
Fredrik 'W. de Jahn, New York, N. Y., assign-
‘ors to H. Al Brassert & Compaiiy, New York,
N. Y. a corporation of Illinols v
Application July 30, 1943, Serial No, 496,732

5 Claims. (€l 34—5T)

This invention relates to bubble caps for use
in an apparatus for effecting contact between gas-
es and Ancly divided solids, for exampile, between
catalyst particles and reactive vapors or for the
reduction of fAinely-divided metallic ores or other
oxides or sulphides, such as iron ore, pyrites, mill
scale, ang other ferrous oxides, and more particu-
larly to a bulsble cap for use in an apparatus of
the type set forth in an application of Brassert &
Ramseyer for the Production of metals, Serial No.
481,968, flled April 6, 1943, . which discloses a fur-
nace having & hearth provided with apertures fov
supplying preheated reducing gas under pressure
1o a bed of granuiar material on the hearth uihder
conditions to suspend ihe particles of the material
in the gas and thus impart & fluid-like state to the
bed: RN : B

An object.of thi§ invention is to provide a means
for introducing €as of relatively low pressure angd’
velgeity directly tnto and beneath a bed of loose,
finely grantlar material i an apparatus of the
above type, in such a way that the gas will rise.-up.
through the bed dodactivate and keep: the grafw:’

lar Ihaterial ib s state ‘6f partial ‘sUspension’ or:
intipledt ‘susperision, o that -it behaves fkera 2
Aiid: ang Aows from one end of the heéarth to the-

: '; BT ST T

otHer. - ¢

When' @ flat morizodtal surfacg-area is covered "
with a bed of finely powderéd materfal from-4% 10"

possihly 2077 o307 i ddepth it can hé uniformly

aetatdd 6rily ifilhe niror gas.isintroducet: mto -
at-nimerous points aleng the: bottemi olithe bed ”
and=at velogities:which do not sause thaigas 0.0
blaw through' the bed or chanrrel atpoints Of:gas!

intrbduction,. I¥ jygechrdingly ahdther olject of
the present :Invention to: provide - 4 ~hauble: CapP
which is:construoted to insurethis nrdiformintros:
duactioniof gas throughbut the giitire:beq withont:
any excessive amount of gas being iniroduced at:

any:ont point ias ‘compared withhany ‘other polnt.

“In" order to accomplisty ‘tiws. the bubblé cap i$!
provided -with a small-central bore,: sherinternal .
diameterof:wlich is: gufficiently small.fto insure a

reiatively lnrge pressure drop when the volume of

gas: forrwhich: at is designed- is. passed “theres

through.. Whena: plurality of su ch bubble capsiis

ingevted {nto the-top member ¢f a hollow hearth,
they:will all’ pass.egual amournts of gas due to.the

high: pressure arop. thereby insuring a uniferm
gas Gistribution throughout ile eatire area of the
heartly. s

1n accordsnce with the prosent invention the

bubblz saps are arranged s0 that the nigh veloc-

tiy threugh the central hore ov channegl, which
may amount Lo 6S much as 400 Il por sccond oF

o3

o)

oy

Tt

more, ig broken down by impaet, Airst against Hhie
top of the cap, and secondly against the sides or
periphery thereof, before it finaily makes a fur-
ther right angle turn and passes out.through the
gas exit slots of the cap into .the bed of material.
The velocity through the exit slots directly i con-
tact with the matertal is thus reduced to the or-
der of from 34y to K velocity through the central
channel itself. ' : .

Another festure of the invention yesides iy s0
arranging the cap that if the gas pressure should
be shut of at any time while the caps are st
covered with the hed of material, .the particles
will not readily forée:thetr way -into .the central
bore. of the cap which-tight othinrwise easily be.
come plugged up. “This is accothplished by locats
ing the top of the bore at 2 level higher than the
top of the peripheinl Bas exit dpeninis wiiich are

. in egntact with the matertal.-

These féatures niay be embodisd in eaps ‘of
varous destgns atidighapes. A spécific- enthodi«
ment is disclosed herein for purposes of {lustra-
tion-only. S
For 4 more complete uﬂde_rsi;andiﬁgfof’tlie?'in—'

vention referenceé may be-had 't the détompany=

irj# drawtng if whicli'a specific erahodirterit there-
ot 15 sét'forth for purposes of illustration only:
“in the drawing®
Fre. 1 is 2 lorigitudingl sgction thyctsh one tyoe
ot’;red,udihg'fur‘xia.‘cé to Wwhith the ptes_en\i 1nven-
tign is appiicable;
Tig. T is'u hofizontal section, takén 2long the’
line 2—20f Fiz. 1.
iz, 3 is B vertical gection tht‘Qt‘tEl’l"‘gi'b\}bblb chb
efrfuoaying the present mveatipn; and
TFug. €15 a transyerse sectiun throfdh the.cap.
taken on the (ine ¢4 of F1g. kN
In.the folfosnng description certamn spectfc
terns are used [Or convenience. in referring 1o
variogs defaiis of the invention. These fterms
however, wre to. DE giveh an ‘ingerpretation ¢on-
sistent with the stale of the art o
Relerting to the drawing in detail the fur-.

« nwce {0 (Figs. 1 gndr 2) cofiiprises & régfangular

housing preserably formed of welded 4% to 6%
chrolrie stepl or other suitavle heatzresistant
mictal provided with » double botlom formed by a
iiorizontid upber. deck tl spaced above 'a lower
devie or bottom 12 s0.8s to [orm a sealed chambet
inte which a reducing gas supply, pipe 13 leads,
The upper deck {t forms the horwantai hearti
pi the furnace and (s perforated, the perforations
Lming spaced fromm bwo Bo sik nches apard and,
each containing a piug H4 fig 3 preferably




2

threaded into the perforation in the hearth (¢,
as shown, or it may be force-fitteq thereln. - -

Each plug 14 is provided with g relatively smail
central axial! bore or channel (9, for example,
a suitable di-

v central bore 18, A
plate 11 is secureq by suitable means, a8 by weld-
ing, to the top of the plug (4 and forms a top
closure for the Cross channels 1§, The plate 17
extends laterally beyond the plug 4 and carries
a sleeve (8 threaded thereto,

The sleeve 18
ly to engage the hearth 1{ and is provided at itg
lower portion with & plurality )

without change fn_ direction,.
The gas which basses through the central pas-
sage |5 at high velocity first impinges againsg the

The plug 14, plates (1 and Sleeve i3 constitute
8 bubble cap designated at 5g in Plgs. 1 and 2
The entire hearth {1 ig studded with
caps 69 for supplying gas from & gas chamber 2
beneath the hearth 1.

In the embodiment disclosed the upper surface
of the hearth (1 ig divided by several paralle]
vertical partitions 22, 23

of the hearth {1
Discharging into the closed end of channel 28

Is & supply pipe 34 for charging the furnace tg

with the finely-divided oxides to be reduced. Pipe
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M is preferably welded to top 40 of the furnace
18 and its lower end is threaded and carries an
adjustable collar 35 which i
lowered angd serves
the depth of the oxide beq at the feed end of
the hearth |y, By screwing collar 35 upwardly
or downwardly on Pipe 34, this Jevel may be ad-
Justed, .

At the discharge end of the zig-zay channe] on
hearth (f i5 g discharge Pipe 38 welded to the
bottom (2 of the furnace ang extending through
the gas chamber 2i above the surface of the
hearth 1,

Zig-zag channel,
directly to a briquetting machine, not shown, for

may result from dusting. Peep tubes #2 and 43
are provided in the two ends of the furnace for
observing the operation thereof.

ring 37 on the discharge pipe 3§,
head of the finely-divided material is
between the inlet

pPassage as above

The reducing £a3, preferably breheated to have
8 temperature in the bed of from 1100° F. to 1500°
F., is supplied
the hearth 1.
1y reduces the

of pressures glven, as described I sald copending
application. For example, if the entire furnace
Is operated under Pressure of say one-hundred
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The gas flows at high velocity through the
passage §5 and impinges against the plate 1T and
then against the sleeve (8 as above described, 80
that the velocity is greatly reduced before the
ga8 passes through the exit slots into the bed of
material. Because of the high pressure drop in
each of the passages 15 the volume and velocity
of the gas flowing into the bed from each bubble
cap is substantially the same. Hence the gas is
supplied in a uniform manner to the entire bed
of material. The gas is supplied in adequate vol-
ume to effect reduction at the operating tempera-
ture and to produce the desired fAluidity of the
" bed. At the beginning of the operation all of
“he finely-divided material is located at the feed
-nd of the channel under the feed pipe 34. The
duidity imparted thereto by the gas, however,
causes it to fiow rapldly glong the hearth all be-
tween the partitions and to level out until it
‘begins to flow out of the discharge pipe 36.

Becguse of the uniform gas distribution from
the bubble caps §0,
in a fluid-like state and each particle Is suspended
‘in the gas which reduces it while maintaining it
‘g0 suspended, the spent reducing gas rising to

‘the top of the bed and being immediately replaced
" py fresh reducing gas entering the bed from be-
.low, so that reduction is rapid and continuous.

The construction of
- hereln, in which the plug 14 i threaded into the
hearth |1 and the sleeve 18 is threaded onto the
plate 11, provides & locking means for firmly
securing the same in place. It is to be under-
stood, however, that the sleeve 18 may be formed
as & part of the plate 11, if desired, and that
the parts may be secured together by any suitable
means.

Although the invention has been lllustrated in
connection with & specific furnace, it is to be
understood that it is capable of various uses and
that the invention 1s only to be limited in ac-
cordance with the scope of the following clalms:

We claim:

1. A bubble cap comprising & central plug hav-
ing an internal bore extending therethrough,
cross channels at the top of sald plug communi-
cating with said bore, & top plate secured to said
plug for closing sajd cross-channels, a sleeve
spaced radielly from sald plug to form an outer
chamber, sald sleeve being secured to said top
plate and extending downwardly therefrom and
having & plurality of peripherally spaced dis-~
charge openings displaced below said cross chan-
nels and out of registration therewith, whereby
the gases change in direction in passing from
said bore to said cross channels, from sald cross
channels to said chamber, and from sald cham-
ber through said discharge openings. -

2. A bubble cap comprising a central plug hav-
ing an axial bore extending therethrough, cross
channels at the top of said plug communicating
with said bore, a tcp plate secured to said plug
for closing said els, a sleeve concen-
tric with said plug and spaced thevefrom to form
& concentric annular chamber, said sleeve being

the bubble cap disclosed’
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gecured to said top plate and extending down-
wardly therefrom and having a plurality of pe-
ripherally spaced discharge openings displaced be-
low said cross channels and out of registration
therewith, whereby the gases change in direction
in passing from said axial bore to said cross chan-
nels, from said cross _channels to said annular
chamber, and from said annular chamber through
said discharge openings.

3. In combination with a hearth containing
finely-divided material, a plurality of openings in
said hearth, bubble caps disposed in registration
with each of said openings for supplying gases
beneath said material, each of sald bubble caps
compnsing a central plug threaded onto an open-
ing in said hearth and having an inner bore and
transverse passages at the upper end of said plug
communicating therewith, a top plate secured to
said plug i registration with said bore against
which tne upwardly passing gases impinge, an
external sleeve threaded onto said plate and ex-
tending downwardly around said plug into en-
gagement with said hearth to torm & substan-
tially closed outer chamber in communication
with said bore, and & plurality of peripnerally
spaced discuarge OPEILNgs 1 said sieeve ag)acent
sala heartn for duscharging tne gases irom said
cuamper beneatn tne layer ol granular materal
on said nearti. ’ :

4. \n commnation with a hearth containing
fineiy-diviaed material, a plwaavy of openings
10 Suid hearun, pupoie caps wsposed 10 registra~
tion with each Of §8.Q OPeNINRS 10T suppiying gases
beneatf Said IMALerlal, €acmn ol 5aia pudkie caps
comprising a cential piug threaaed onto an open-
Ing in sald nearin and naving an inwernal oore
communucating therewith, a Lop plate secured to
sa PIUE 1N reglswrallon witn saud pore against
waica the upwaraly passng gases impmege, an
external sieeve Lureaded onio sald plawe and ex-
tendung QowWnwsaicLy Around sald plug inwo en-
gagement Wit saia fealrta vo 1orm a supstantialy
closed outer cnamper, transverse passages 1o said
piug connecting sald bore with said coamber ior
aischarging toe gases laterally into said cham-
per, said sieeve having walis regisiration with
said transverse passages against wnich gases im-
pinge and having a piurality of peripoerally
spaced discharge openings dispiaced axially from
sald transverse passages 10X wischarging gases into
the bed of material on said heartn aiter the gases
have reversed their axial direction of flow in said
chamber.

b. A bubble cap comprising a plug having a
plate at one end extending laterally beyond the
periphery of said piug, transverse passages 1n gaid
piug adjacent to saud plate and a bore extending
lengthwise from the other end of said plug into
communication with said transverse passages, &
sleeve secured at one end to said plate and having
a plurality of peripherally spaced discharge open-
ings disposed below said transverse passages and
out of registration therewith.

CHARLES F, RAMSEYER.
FREDRIK W. ok JAHN.



