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11 Claims.

The inventicn pertains $t¢c educition devices
and more particularly to an educior for remov-
ing a substantially uniforin composition of a
compressea mixiure of at least partially liguefied

.-gases ol difierent vapor tensions from a con-

tainer in which they are confined under nressure.

An example of such a composition or mixture
1s one containing carbon dioxide znd ethylene
oxide in the approximate proportion of 10 paris
of the former tc 1 part of the latter. This mg-
terial 15 handied in conveutional pressure veg-
sels, for example cylinders such as thoss used
for the ftransportation of oxysen, and under
nermal conditions the cylinders are approxi-
mately half full of the liquid nhsase of the mix-
ture which is under abkout €00 pounds pressurs.
Due to the widely different vapor tensions of the
(WO compenents the vapor vhase is largely car-
bon gioxide while the liquid phase is a mixture

of the {wo components having a higher ethviene

- oxide conient than the average of the entire
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convent of the cylinder.

The mixiture under discussion is used as g
furnigant and under some conditions one eylinder
may be used for several fumigation overations.
To ke mogt effective and free from fire hazgrd
the proportion of the mixiure used for each
fumigation should be substantially thaf of the
entire conient of the cylinder. Therefore, one
of the objecis of the inventicn is to provide an

- eductor tube that will remove a substantially
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uniform proportion of a compressed mixture of
a plurality of partially liguefied gases having
aifferent vapor tensions from a cylinder in which
it is contained. GCther aims, obkjects, and novel
features may be obhiained from the following
descripilon and the accompanying drawing in
which:

Fig. 1 is a longitudinal section through a cylin-
der having an outlet valve and an eductor at-
tached thereto. |

Fig. 2 is & view in partial section of the eductor
and part of the valve shown in Fig. 1, and

HBig. 3 is a sectional view of the lower part of
the eductor and a flat bottomed cylinder show-
ing the action of the mixture durine withdrawsal.

In an eductor, such as those employed here-
tofore, the lower end was closed and the side

provided with suitable openings through which

the contents of the cylinder were discharged.
When such a tube was provided with g single
opening near the bottom, liquid only was re-
moved with the result that the residual liquid
became richer in ethylene oxide until an in-

flammable mixture might be discharged. Also,

(CL. 62—1)

when stuch an eductor was provided with a plu-
rallty of openings, of which one svas in the VApOr
bhase at least during a vortion of the discharge,
a slow rate of discharge then discharged only
gas and ihis also left an inflammable residiie.
Wwe have found however that the nflamoiability
of the discharged gases or mixiure may be practi-
cally or entirely eliminategd 0y discharging the
mixture through 2 jacketed educier tybe having
openings of suitable size znd location in both
vhe inner tube and the cuter jacket.

One embodiment of the inventicn shcwn hy
the absve-menticned drawing may comprisz an
eductor secured in the inner end of an opening
through a conventional valve B that Ci03es an
opening in the upper end of 2 conventicnal pres-
sure vesse! or cvlinder C. The cylinder € mgy
ce of the type ususlly emplicyed for containing
O0Xygen under high pressure and the valve R TGV
e removably secured in the upper end cr neck
thereof by suitable interfifting threads in a con-
ventional! manner.

The eductor A may be disrvosed verticaily with-
In the cylinder C and extend from the valve B
downward substantially ito the pottom, and the
uprer end of the eductor may be secured in the
valve B in a suitable manner. For example, a
suitable portion i0 of the vpper end of the tubular
eductor A may be disposed in 3 suitghle recess {2
In the lower end of the valve B and the joint
between the eductor and the vaive may ke ¢igsed
and further secured by suitable means SUCA as
soider. Thus the upper end of the fluiad passage
through the eductor may be cenriected with the
inner end of the outlet passege through the
valve B.

This improved eductor may comprise an inn
tube {4 which may be surroundad by a jacket
cr outer tube {€. These concentric tukss Iay
eXtend from the bottom of the cylinder C to
the lower portion of the valve B, buf <inece it
has been found desirable to bend the eductor tube
so that the lower end will he disposed in the
lowermost portion of the cylinder, which is negr
the side wall, the upper portion of the eductor
may comprise a single ftube 18 which is mare
easily bent. Therefore, the upper portion of the
eductor may consist of a single tube 18 while the
lower portion may consist of ccneentrie tuoes
14 and 168. The upper tube |8 may be secured
to the lower end of the vaive B in the manner
already described. The inner tube 4 may bhe

secured within the lower end of the tube I8 by

a fluid-tight jeint, and the outer tube or Jjacket
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itom of the container.

2

end of tube I8 by a similar joint. In the con-
struction shown, the upper end of tube 16 is en-
larged slightly so that it will fit over the lower
end of tube 18 and the joinls between the upper
tube (8 and the lower tubkes {4 and (6 may be
further sealed or secured by suitable means such
as a solder of which silver solder is preferred.
The lower ends of the tubes (4 and {6 may bhe

closed by suitable means stch as a plug 28 se-
cured in the lower end of the inner tube 14 and

a ring 22 secured in the annular opening between
the lower ends of the tubes {& and 18. These
closures numbers 28 and 22 may also be secured
in place by any suitable means such as a solder.

The length of the upper tube i8 with respect to

the lower tubes 14 and 16 may vary according to
the character of the mixture being discharged and
the location of the tubes £ and 8. However, for

the mixture described hereinbefore the length

of the tubes {4 and (6 may be somewhat greater
than half the interior height of the cylinder.
Although the conducting capacity or cross-sec-

tional area of the interior of the eductor may vary

according to various conditions of usage, excellent

- results have been obtained from a tube 4 hav-

ing an inner chamber 23 with a capacity some-
what greater than the capacity of the outlet
through the valve B, and an outer tube or jacket
15 of such a size that the capacity of the annular

area or outer chamber 28 bhetween the tubes 14

and 18 is somewhat greaiter or abhout twice the

| capacity of the chamber 23.

The fluid passage through the inner tube [4
may be provided with an inlet adiacent the bot-
This inlet may comprise
two openings 24 which may be located in op-
posite sides of the tube {4 closely adjacent to bot-
tom wall 28 and have a combined area or capacity

- substantially equal to the interior area or ca-

4
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40 bacity of the tube {4.

To withdraw a substan-
tially uniform mixture of the contained gases at
normal rates of discharge the outer tube or jacket
16 may be provided with a plurality of openings
in the outer wall thereof. These openings 29

may be spaced vertically one above the other,

with the lowermost hole or opening as near the
bottom wall 22 as commercially practicable, and
the uppermost openings somewhat more than
half the distance between the lower end of the

eductor tube A and the lower end of the valve B.

The openings 25 may have a vertical spacing that
is substantially logarithmic with the distance be-

tween the openings increasing from the bottom

upwards. Although the number of openings 2%

may vary according to various conditions of

usage, excellent results have been attained by
employing seven cpenings, all in the liquid phase

of the mixture when the cylinder is fully charged,

and of such a size that their combined area or
capacity is somewhat less than the interior area or
capacity of the tube 14, so that under conditions
of normal discharge there is a substantial pres-
sure drop between the inside and outside of

tube 16,

The location of the openings 25 may be such

that changes in the liquid and vapor phase com-

position due to changes in liquid and vapor phase
volume, as the cylinder is discharged, are com-
pensated for by more of the openings appearing 1
the vapor phase and thus admitting more vapor
phase into the discharge or central tube. The
combined area of the openings 24 in the inner
tube 14 may be sufficiently large to have a small
enough pressure drop to drain either partly or

78 completely the residue of liquid present in the

2 183,639

annular chamber 26 between the inner and outer
tubes 14 and 16. At the same time the com-
bined area of the inlets or openings 25 in the
jacket or outer tube 16 may be sufficiently small
to have a large enough pressure drop so that the
liguid entering through them cannot completely
fill the chamber 28. In consequence cof this high

pressure drop as soon as an opening is uncovered

or opened to the vapor phase the vapor phase is
forced through it and mixed with the liquid
phase, so that the composition of the discharge
remains substantially uniform.

Fig, 3 shows the condition in the eductor A
during normal rates of discharge. Here, it will be
observed, the pressure drop through the openings
in the tube I§ is sufficiently low and the pressure
drop through the opening in the tube 14 is suffi-

&

10

15

clently high so that very little or no liquid re- -

mains in the chamber 26. When a standard cyl-
inder containing approximately 66 pounds of a

and 90 per cent carbon dioxide is discharged
through this improved eductor under unfavorabie
conditions, such as a relatively high temperature
of 100° F. and a relatively slow discharge rate of

about 60 minutes to the contents of the cylinder,

the maximum ethylene oxide content of the dis-
charged gas is substantially 11.7 per cent. This
is below the inflammable limit of 12.3 per cent
ethylene oxide in an air mixture and is much lower
than the ethylene oxide content of the discharged
gas when prior eductor tubes are employed. For
example, when using a prior three hole eductor
tube under the same condition the maximum
ethylene oxide content of the discharged gas
would be over 20 per cent. Therefore, it appears

that the present invention achieves a decided

advance in the accuracy and safety of devices for
educting mixiures of liquefied gases from cyl-
inders. |

Although a preferred embodiment of this in-
vention is disclosed, it will be clear that this gen-
eral method of eduction may be applied to ap-
paratus having component parts of different size
and in different relative locations without de-
parting from the principle of the invention or
sacrificing its advantages.

We claim:

1. Means for educting a uniform mixture of

compressed liguefied gases having different vapor
tensions from a pressure vessel container, com-
prising; an eductor within said vessel having
an inner and outer chamber formed by a tube
enclosed in a concentric jacket member, said
jacket member being spaced from said tube to
provide in said outer chamber a capacity sub-
stantially twice that of said inner chamber; means

connecting the inner chamber provided by said

tube with the outlet of said vessel; vertically
spaced outlet openings in the otherwise impervi-
ous wall of said jacket member, and fluid com-
munication between the inner and outer cham-
her in the lower end of sald tube.

2. Means for educting a uniform mixture of
compressed liguefied gases having different vapor
tensions from a pressure vessel container, com-
prising; an eductor within said vessel having an
inner and outer chamber formed by a tube en-
closed In a spaced jackelt member; means con-
necting the inner chamber provided by said tube
with the outlet of said vessel; inlet openings in
the otherwise impervious wall of said jacket mem-
ber in vertical logarithmic position with the dis-
tance between adjacent openings increasing from
the bottom upwardly: and fluid communication
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- mixture of substantially 9 per cent ethylene oxide
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petween the inner and outer chamber gt the
lower end of said tube.

3. Means for educting a2 uniform wmixture of
compressed liquefied gases having different va-
por tensicns Irgm & Dpressure vessel contain-
er, comprising; an eductor within said vessel
having an inner and outer cL_a,m"'-Er Tormed by a
tube enclesed in 2 spaced jacket member: means
connecting the inner chamber pmwded by said
tube with the cutlet of said vessel: vertically
spaced Inizt openings in the otherwise impervi-
ous wall of said jacket member, and fuid com-
munication between the inner and guter cham-
ber at the lower end of said tube: the construc-
tion and arrangement of the paris being suc?
that the pressure drop fthrough the opening in
the lower end of said tube iz suficientiv low 1o
drain substantially all of the iliguid from *he
outer chamber during eduction, a*m tiie pressure
drop through the openings in szid jacket is suf-

Hciently high so that the Hguid en erz;b through
them cannct ¢ imlef_. 1y 1l said outer chamber
during eduction.

&, An eductor, for removing a uniform mix-
ture of two or more lguefled gases from 2 cylin-
ger in which they are mﬂﬁﬂe under pressure,
Comprising; an upper tube having the upper end
therecf secured in the ou teL 0f said cylinder:
an Inner tube having fhe ur pm en thereof se-
cured in the lowsar end m"‘ r tube, and
the lowel end cherect viie ottom ofFf
sald c¢y:inder: an r}uter tu. 0 upacud trom and
coexiensive with said inner tubs with the upper
end therecf secured arcund the lower end of said
upper wbbe; mesns closing the lower ends of bosh
sald inner tube and said cuter tube: said inner
cube being provided with an inlet adjacent the
lower end thersof; and szid outer tube being pro-

vided with a plurality cof vertically spaced in-
lets,

9. The invention defined by claim 4 in which
the cross-sectional area of the said interior tube
15 somewhat greater than that of said cublet.

6. The invention defined by claim 4 in which
the area of the inlet opening in the said inner
tube is substantially the same as the cross-sec-
tional area of the interior thereof.

7. The invention defined by claim 4 in whice
the cross-sectional area cf the snnuiar open-
ing between said inner fube and said outer tube
1S subkstantially twice the cross-sectional ares of
vhe interior of said inner tube.

8. The inventicn defined by claim 4 in which

1e combined area of the inlets in said outer tube

substantially lezs than the area of the inlet in
said inner tube. |
3. The invention defined by claim 4 in which
s2if upper tube is bendable and is canable of
hDeing bentb to position the lower end of the educ-
tor in the Icwermost poriion of the cylmdez.

16, The invention defined by claim 4 in which

alg outer tube is provided with seven inlet open

i1gs with vhe lowermost substantialiy at the bot—-
t-om of said outer tube, and the spacing beiween

E:l:’:l-id openings is logai'm.amlc.

. An eductor, foy removing a uniforn mix-

tuw I two or more liquefied gases from a cylin-
der in which they are confined under pressure,
cormprising; two chembers connected by o suit-
a0le opening .:,.._C*?@LJEI“ ohe bottom cf said cylin-
ﬂ.ﬂr; one of said chambers being provided with a

titable connection betwean the upper end there-

of and the cutllet of said cylinder, and the cther
cI said chambers heing vrovided with a plural-
ifz; o vertically spaced inlet openings, the spac-
S petween said openings being logarithmic and
wardly progressing.

JOHON N. BURDICK.

LRIC BE. SOMMER.
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