T ——

Oct.

31, 1950

\
N\

\

i 1 l |
‘ ,
*'"I""“" ! _

H. BIRKENSTEIN, JR
DRUM VENTING DEVICE

Filed Nov. 15, 1945

"-l.wlﬁ

PUMP

Il.-

|||

iH

S

T AP 2 PP Rl L

.

2,528,207




Patented Oct. 31, 1950

‘ UNITED

STATES PATENT

2,528,207

OFFICE

2 528, 207

DRUM VENTIN G DEVICE
Harry Blrkenstem J r.. Chmago 111.

3 Clmms_.

This invention relates to a venting device.

More particularly my invention pertains to a vent
forming g part of a rotating drum cont&mmg
gas-~ ~evolving liquids. -

Revolving receptacles such as drums are com-

B monly used in the processing mdustrles for the
Fre-

treatment of a large variety of materials.
quently it is desirable to carry out the treat-
ment within the revolving drum under hydmuhc
pressure conditions. Th
whenever one desires to hasten the reaction tak-
ing place within the drum. When materials are
treated. with liquid reagents in such revolvmg

drums under conditions wherein during the treat-
ment there is evolved volatile or gaseous ma~

terial, it becomes necessary to provide o means
for venting or expelling such gases in order to

avoid the creation of dangerous over-pressures.

This is particularly true when the process in-

volves the treatment of materials in g rotating
drum with reagent liquors which are under hy-

draulic pressure. Under such processing condi-
vlons it is important to provide efficient means for
eliminating any gases evolved during the acvion

~of the reagent liguor within the revolving drum.
~ The conventional safety valve does not provide

the proper solution to such a problem. 'This is

This is particularly true |
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because such safety valves would sometimes be

in communication with the gas zone in the re-

volving drum and at other times with the rea,gentr

liquor zone, with the result that there would

alternately be vented both gas and reagent liquor
with comsequen‘i’ u11dea1rab1e losses of reagent_

].TUU.GJ. -
| Accordmgly T prwlde % novel .Lorm of Ventmtr

means which is particularly suitable for rotating
drums contamlng gas- evolvmg reagem liquors.
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As one e}:a,mple of the use to which my venting . .

device may be put reference is made to my co-
pending application Serial No. . 584,857, filed
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March 26, 1945, now. a.bandoned of which the

present _appli_cation is & continuation-in-part.
One of the objects of the present invention is

to provide an efficient means for venting volatile
or gaseous material from a rotating closed re-

ceptacle substantially filled with 11qu1d reagents.
A further object of this invention is to provide
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a means for venting gases created during the

liguid processmg of matﬂrlals in- g rotatmg re-

~ action chamber.

A still further obJect of the mventlon is to
provide a means for contmuously expelling

evolved gases from a rotatmg tre—a,tmg drum sub-

stantially filled with reagent liguor.
Another ob,]ect of my mventmn is to prowde
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Applicatlon November 15, 1945, Serial No. 628 15
| (L 69_30).
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a means for continuously venting evolved gases
firom g rotating drum which is filled with re-
agent liguor wherem the latter is under hydraulic
pressure.

Another object of my invention is to prowde
a means for continuously venting volatile mat-
ter from a rotating treating drum which is filled

‘with low boiling volatile solvents and which is

under hydrostatlc pressure.

Other objects and advantages will appear, ex-
pressed or implied, from the followmg descrlp-
tion of the present invention. - -

Referring to the drawings,

Fig, 1 is g dlagramma,tm front view of a Io-
tatable drum to wmch my novel ventmg device
is adapted; and

Fig. 2 is a side-elevational view of the same ap-
paratus.

In one form of thls invention the a,ppa,ra,tus
consists of a rotatable drum 8 of any conven-
tional construction. The drum is homzontally
supported for rotation on the journals 23, and
Is provided with any. type of approprlate me-
chanical means for rotation during processmg

The mechanical means hest shown in Fig. 2 con-

sists of the belt 24 driven by a suitable prime

mover (not shown) and contacting the tire 28.

The inlet pipe {0 enters the drum coaxially with

one of the journals 23 and is equipped with the -

centrol valve 11 for feeding of reagent liguor
into the revolving drum. The pump i5 connected
to the water pipe {8 provides means for furnish-

ing superatmospheric or hydrostatic pressure on

the liquor in the drum. The valve i1 is utilized
for controlling the hydraulic pressure within the
drum. An outlet valve 21 is provided for empty-
Ing the drum when desired. The drum § has a

door 8 equipped with locking means 12 for se-

curing the door tightly to the drum durmg op—_.

eration. __

'The Va:l'ltlﬂg means of my invention comprises
an inverted substantially U-shaped conduit 22
rigidly attached to the outer periphery of the.

“drum § through the medium of g flange 28. One

leg of the U is, as shown, shorter than the other,
the longer leg bemg attached to the hollow shaft.
g1 by insertion within an aperture 32 in the pe-
riphiery of the shaft, being engaged therewith by

- a tareaded or pressed fit for fluid tightness.

The shaft 31 is substantially cylindrical in foriii

- and ig secured to the drum & by the plurality of
bolts 23 passing through the flange 24, the end
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wall of the drum, and the reinforcing plate 35.
A central aperture 36 is in fluid communication
with the conduit 22 and the stack {4, there being




o device.
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provided at the outboard end of the shaft 31 a
. gland 37 and packing 38 to form a stuffing box

of conventional construction, thereby permitting

rotation of the shaft, including the stuffing box,

“about the fixed stack 4. The stack 4 is equipped
with the control valve 13 and extends vertically
to a height sufficient to hold a head of fluid ca-

pable of counterbe,lanemg the hydraulic pressure )

within the drum..

A pressule gauge (8 is mounted on the drum
periphery indicates the hydreullc pressure within
the drum. |

- In Fig. 2 the drum is. 1ndleeted a.s substentlelly |

filled with liquor 20 and having the gas space 41.
As the drum rotates, the gaseous material will

enter the pipe 22, ‘which in turn delwers the same

to the stack.

The following Wlll 111ustre,te the operetzon of
my apparatus. The rotatable drum 8 is so posi-
tioned that the door 9 thereon faces upwardly,
~and the drum is filled through inlet pipe 10 and
valve 1f with the quantity of desired reagent
liquor. The material to be treated by the re-
agent liquor is then introduced through the door

9. The door is then repleeed and the locking °

- means [2 securing it to the drum § are drawn
up tightly.. The exhaust valve 13 in the stack

[4 is then opened and a hydraulic pressure ap-
reagent liquor within the drum by
HE

plied on the
means of the pump 18. This hydraulic pres-
sure may be brought about by either causing the
- pump 5 to force water through the Water pipe

16 into the reagent liquor in the drum, or the-
- pump may be used to force any other kind of
- liquid into the drum, depending upon the na-

ture of the reagent liquor which is being handled.
Thus if the drum is processing IIlELtBI’lELIS with
immiscible solvent lguors such as carbon tetra-
chloride, ete.,
be used in eonJunetlen with the pump 15 for ap-
plying the necesse,ry hydrostetlc pressure in the
drum 8.

then the same type of liquor would
40

10

20

- material.

- solvent naphtha, ete.

- ing treatment is replaced by dimethylamine.

4 .
This gas would be continuously vented by my
apparatus during the liming of the hides. Some-
times the sodium polysulphide in the hide lim-
In
this case ammonia gas and dimethylamine vapors
would be evolved during the liming treatment.
These gaseous materials are readily vented and

- removed by my drum venting device.

My venting device for rotating precessmg'
drums is not limited to the use of the particular
chemicals mentioned in the above example
nor to the particular industry, namely, the

hide-tr eating industry, mentioned in this ex-

ample. The venting device is applicable to any

treatment of materials in.a rotating drum under

conditions wherein the rotating drum contains
reagent liguor which evolves gaseous or volatile
material. An example of the use of my venting

device for the treatment of material with volatile

liguid reagents is the dry-cleaning of  textile
In an ordinary dry-cleaning process,
textile material, such as suits, dresses, etc., is
placed in a revolving drum and the drum is
then filled with dry-cleaning liguor, which usu-
ally consists of highly volatile liquid solvents such.
as carbon tetrachloride, propylene dichloride
These dry-cleaning sol-
vents readily form large amounts of vapors which
tend to build up pressure within the revelving

drum. By means of my venting device, any

vapors of the dry-cleaning solvents which are
formed during the agitation of the textile ma- -

~ terial with the dry-cleaning solvents in the re-

- The drum is then set In metlen and is allowed -

to slowly rotate, usually at the rate of about

3 to 4 R. P. M. During the treatment of the

-materials within the drum with the desired re-

agent liquor, any evolved gases Or vapors gen-

erated by the processing reaction will bhe con-

~ tinuously and efficiently vented by my venting
These gases or vapors will be carried
through the U-shaped conduit 22 by means of the
uid connection between the reagent liguor in

- by means of chlorine or sulphur dioxide.

volving drum can be readily vented through the-
5 vent pipe {4, and by means of suitable connec-

tions these solvent vapors can be led to a con-
densing means and thereby recovered for re-use.
There are numerous other processes wherein
gases or vapors are formed during the treatment
of raw materials with reagent liquors in revolv-
ing drums which may or may not be under hy-
drostatic pressure. Examples are the bleaching
of textile materials with sulphur dioxide-evolving
reagent liquors such as sodium bisulphite liquors,
the sulphur dioxide bleaching of foods such as
cherries, etc., and the bleaching of paper pulp
Ovher

- examples are the chlorination of starch liguors

bl
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'en_d metallurgical operations involving the use-
of chlorine or other gaseous chemical reagents

- for the extraction of metals, such as copper, lead,

- the drum and the aperture 32 in the conduit. -

The liquor with the contained gases or vapors
will then enter the stack §4.
- stack, the liquid will rise to a height correspond-
ing to the head cf fuid which is suf

beyvond such height.

be vented into the air.

ing will occur as the opening of the conduit 22
is passing the gas zone.

cemplete valve 19 is closed and the reagent liauor

- within the drum discharged through valve 21.-

Upon entering this

icient to
counterbalance _th_e hydraulic pressure within
the drum. The length of the stack {2 extends
| Any gases or vapors within ¢
the liquid will pass through this fluid head and
| | This venting effect takes -
- -place intermittently during the operation of the
drum. That is to say, as the drum rotates vent-
05
When the reaction is

.
o 1 )

zine, etc. Another example is the de-tinning of
iron plate coated with tin by means of chlorine.

A further example is the neutralization of acidic
3 material with soda ash or sodium bicarbonate
with accompanying production of carbon dioxide

- gas.
'need for an efficient gas- ventmg means wherever

In all of the above. mu.tenees there is a

the process is carried out in a rotating drum,
particularly when the process conditions are such

- that the reagent liquor in the rotating drum is

under hydrostatic pressure. For all of these
conditions my drum venting device offers an effi--

~cient means for dlSDOSlng of e,ny evelved gase- |
ous material.

My invention may be modlﬁed in many other

- ways, and I do not wish to be limited to the-_*_

The treated metellel is then removed through

~door § and the drum is ready for another batch.

Where my apparatus is used for the liming of

' hides, the reagent liquor would be a mixture of
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water, lime, and sodium pelysulphlde ancd the

raw material Weuld be wet, hairy hides.

The

- evolved gas in thls instance is hydregen sulphlde rfy

_deteuls shown and desm ibed.

Iclaim: |
1. An appe,re,tus of the type su1teble for treet~ |

- ing hlde_s which comprises a closed drum mounted
for rotation upon g horizontal axis, and venting

means for the discharge of gases from said drum
during its rotation without substantial loss of
liquid therefrom despite its being almost com-
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pletely filled with liquid Whlch comprises a gas-
conducting pipe communicating with the mterlol

- of the drum through the lateral wall thereof, a

- hollow trunnion not in communication with the
interior of the drum but adapted to rotate co-

~ axially therewith, said gas-conducting pipe being
- in open communication with said hollow trun-
nion, and a vertical gas-discharge standpipe
freely vented to the atmosphere and in direct
~ communication with the interior of said hollow
icient to maintain

- trunnion and of a height su
a liquid column asserting a static liquid pressure
al least equal to the pressure existing within

the drum, whereby gas escaping from the in-

terior of the drum throush sald gas- conducting

pPipe and hollow trunnion may bubble upwardly

through sald sta,ndmpe and escape to the atmas-

- phere. |

2. An apparatus for- the llquld processing of
materials in which gases are evolved which com-

brises a drum mounted. for rotation about a sub-

stantially horizontal axis, a hub- member sup-

porting said drum and havmg a passagewa,y |

extending thereon, a vent pipe carried by said
- drum commumcatmg with said passageway and
~opening into said drum at g point removed from.
the axis of rotation thereof, and an upwardly
extendmg standpipe freely vented to the atmos-

‘way whereby gases evolved mthm said drum are

2,528,207
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vented from the drum through said vent pipe,
sald passageway and said standpipe.

3. An apparatus for the liguid processing of
materials in which gases are evolved which com-
prises a cylindrical drum mounted for rotation
about a substantially horizontal axis, a hub

 member supporting said drum and having a pas-

sageway and stuffing box therein, a vent pipe

- carried by said drum communicating with said

10
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passageway and said stuffing box and opening
into said drum at g point adjacent the periphery
thereof, and an upwardly extending standpipe
freely venfed to the atmosphere also in com-
muhication with said passageway whereby gases

evolved within said drum are vented fr om the

drum through said vent pipe, sald passageway
and stu Ting box and said standpipe.

HARRY BIRKEN STEIN JR.
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Certificate of Correction _
Patent No. 2,528,207 October 31, 1950

HARRY BIRKENSTEIN, Jx.

It 1s hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows:

Column 4, line 19, for the word “material” read materials; column 5, line
24, for “thereon” read therein

and that the said Letters Patent should be read as corrected above, so that the
same may conform to the record of the case in the Patent Office.
Signed and sealed this 2nd day of J anuary, A. D. 1951.

[sEAL]

THOMAS F. MURPHY,
Assistant Commissioner of Patents.
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