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7 Claims.
1

This invention relates fo the control of ﬂmds

escaping from oontamels It is espemazly ‘con-
cerned with prevnntmg the passage into the at-
mosphere of noxious gases leakmg from contam-
ers in which they are stored. Asag spemﬁc exam-
ple of the utihty of the invention, it may be noted
that the storage of chlonne under pressure has
long presentea a problem owing to the dlsastrous
consequences likely to arise in'the event of leak-
age of the gas into the presence of human be;lngs
A source of such leakage is presented By the de-
velopment of defects in the valves or the hedies

of the cylinders in which the chlorme is stored
and transported under pressure.

The present mveotlon has for an object the pro-
vision of 2 1mple yet hchly eﬁeotvve safety de-
vice for confining gases of llqulds which’ leak fr om
a container and meventmg thelr escape mto the

tmosolﬂere A further ooJect is to prov1de )
afety device of the akove noted character
shall be light in weight and 1ead11y a] 7
toc the contame1 by one person An addltlonal
bject is the provision of such a device fof mam—
tamme a ﬁuld"ulghb Jomt with the contalner by
adhesion whwh is lncrcased by rlse of press_fe
within the device. i

The mventlon also comprises | means for facm-
tating the’ expechtlous removal of the dev1ce from
the coutalner when de51red

Other objects and advantages of the mventlon
will he hereinafter described and clalmed ’

In the accompanying drawmbs :

i ig. 1 is a view in elevauon showmg 2 safety-
device embodymv my mventlon aophed to a con-
ventional contamer for the storage and trans-
portation of fluid under pressure.

Fig. 2 is a slmllar view, taken at rlght angles
> Fig., 1

Fig. 3 is a view in longitudinal sectlon through
the uopez gortlon of the safety devn,e as applred
%0 the cont:uner

Fig. 4 1s a view similar to Fig. 3 showing the up-
ner portion of the dev1ce when removed from the
conta ner.

Fig, 5is a view similar to Fig. 3, but 1llustrat1ng
the msertlon of means for facﬂltatmg the removal
of the safety dev1oe from the container.

Fig. €is a v1ew in transverse sectmn taken on
Iine —6 of Flg 5.

s
[3e

Tigs. 7 and 8§ are detail views of certain modlﬁ- i

cations.

Referrmg to the drawings, there is shown at
6 a conventmnal contamer of generally cylm-
drical shape customaruy used for the storage and
transportmg of chlorme under pressure The up-
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,materlal and havmg a

2

per end of said container hag attached thereto the
usual ‘Valve (not shown) Wh1ch is covered by the
customary cap. i

In calrylnrr out my mventmn I prov1de a cap

mternal cross sectmnal ares .greater than that of
the portion of the container to Which it is to be
apphed Secured to e cag adJacent 1ts open

,end is' a ﬁexmle membrane or’ dlaphragm !3 of

1ubber rubberlzed fabnc or other su1table elastrc
1 entral opening 13 (Fig.
4y “The diatmeter of said openmg i substantlally
less than that of the body of the contamer 19750
that sald flexrble membrane will adhere tlghtly
to the outer wall of the contalner 10 when the
cap is apphed thereto and erl create a pressure-
tight bond.

The ﬂex1ble membrane 13 may he secured to the
cap 2 in any sultable Yelsl convemem man T.
Eor example there may be prov1ded a urflcl -
talhc ‘flange 14’ surroundlng the cap 12 at 1ts
lower end and brazed or otherw1se smtably se-

_cured thereto; and the outer rim portlon of the

membrane 13 may be ﬁrmly clamped betwe en sald
rlgld flange and an annular plate is, through
screws I6 as 1llustrated T prefer that the 'grd

fange 14 be posltzoned with its bottom surface

y“d

shghtly above the bottom edge of the'cap {2,
‘that’ said bottom edge extends into the ﬁex1ble
membrane l3 when the latter is cIamped in posl—
tion, thereby 1nsur1ng a gas tlght seal between
sald membrane and sa1d lower edge of th
completely around said lower edge

Connected to the cap !2 aud extendmg there-
from is a. yoke _comprlslnp 'pa1r of arms Er N Js8.
Said yoke also ¢ rn'pnses an end piece 19 e: end-
ing between the Jower ends of said arms e,da. i
to ehgage the lower end ‘of the' contaitier 8.
addition, the yoke may include a trans :
ber 2@ of seml-clrﬂulal conlor;matlon extendmg
between said arms i1, £8. A plate 21 extends be-
tween 'said tlansverse member and the end
piece 19.

The upper. ends of the -yoke arms 17,
be connected 16 the ¢ap'i2 in any convenient.w
‘Ffor example, ;t,hey x,n,‘ay ke’ g’idly seculed to the
cap, as by brazing or otherwise.”

"The yoke is partrcularly eﬁectlve in. enabling

the cap, with 'its. ﬂex1ble membrane 13, to be

.applied to the contal, ner w1th an espemally t1ght
and advantageous
,]atter is pu shed do

To apply the cap, ‘the
rdly overl he top “of . the
container Until the yoke end. plate 9 engages the
lower. curygd end _portion 10" of the cont 3
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Thereupon, the attendant may complete the op-
eration by pushing or kicking the plate 21, with
the result that the cap 12 is brought into its
position shown in Figs. 1, 2 and 3, and the hottom
piece 18 of the yoke is engaged with the lower
end of the container 18. The flexible membrane
{3 now engages the container (0 in a zone of
substantial width, extending around the con-
tainer, and with an especially tight and leakproof
fit. Any gas leaking through the cap {1, or from
any part of the container 18 above the membrane
13 is thus imprisoned within the cap 12. Through
the engagement of the yoke piece 18 with the
bottom of the container 18, the cap 12 is pre-
vented from receding from the position to which
it has been placed, and the seal between the
membrane (3 and the container 10 is main-
tained with undiminished tightness.

So tight is this seal in practice that I have
found it necessary to devise special means for
removing the cap from the container. For that
purpose, I provide a pair of shoes 22, 22 (Figs.
5 and 6) each comprising a semi-cylindrical piece
of sheet metal rigidly attached, as by brazing, to
a curved bar 23 of rectangular cross-section. This
bar serves both as a support for the sheet metal
portion of the shoe and also to provide a shoulder
against which to drive the sheet metal portion
between the flexible membrane 3 and the wall
of the container i2. The sheet metal section of
the shoe is crimped, as illustrated at 22’ to facili-
tate entry of the shoe between the membrane and
the container wall.

It will be noted that the opening in the annular
plate 15 is of such diameter as to provide suf-
ficient space for the entry of the shoes 22 between
said plate and the container wall. When the
shoes are driven upwardly between the mem-
brane {3 and the container 18, as illustrated in
Tigs. 5 and 6, they break the adhesive seal be-
tween said membrane and container; sc that the
cap 12 may now be removed by first drawing the
yoke to the left (Fig. 2), disengaging the yoke
plate 19 from the container, and then pushing
the yoke and cap upwardly.

In Figs. 7 and 8, I have illustrated alternative
arrangements for obtaining a pressure-tight seal
between the cap 12 and the flexible membrane 3.
As shown in Fig. 7, the lower end portion of the
cap 12 may be flared outwardly at §2’ and then
extended inwardly to provide a flange 12’ for
receiving the membrane 3. The latter may be
clamped between said flange {2’’ and an annular
plate 25 by screws 286.

In Fig. 8 the lower end porfion of the cap is
bent outwardly to form a flange 27; and the
membrane 13 is clamped between said flange and
an annular bar 28 of angular cross-section,
through screws 29,

The cap 12 may be provided with a suitable
valve, as indicated at 30, for relieving pressure
within the cap when desired. The valve 30
should, of course, be open during the applying
of the cap to the container. Said valve may ke
of well-known construction, comprising a body
member 31 having screw threaded engagement in
the valve casing and normally obstructing pas-
sage to the outlet 32. 'The body member 3{ has
a stem 31’ extending outside the valve casing for
operation by a suitable wrench.

It will be seen that my invention provides a
safety-device of simple construction for effec-
tively preventing the escape of noxious gases
from the container to the atmosphere. The de-
vice may be quickly applied to the container by
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one attendant without tools and, when applied,
is maintained in tightly sealed condition through
the engagement of the flexible membrance 13
with one end portion of the container and the
yoke plate 19 with the opposite end. When re-
moval of the cap 12 is desired, the shoes 22 pro-
vide a simple and effective means whereby the
gas-tight seal between the membrane 13 and con-
tainer 10 may be broken. It will be apparent
that, while I have illustrated the cap [2 as ap-
plied to the upper end of the container, said cap
may instead, if desired, be applied to the lower
end, in which event the yoke plate 18 is engaged
with the container cap II. The cap 12 may be
readily applied to either end of the container (0
whether the latter be in horizontal, vertical, or
other position. The device may further be ap-
plied to either end of a container not equipped
with shipping cap If, and also when the con-
tainer valve (not shown) is fitted with the
customary auxiliary valve or connected piping
to the user’s processes, if such connecting piping
be severed or confined to an area which may be
encased within cap 12,

The terms and expressions which I have em-
ployed are used as terms of description and not
of limitation, and I have no intention, in the use
of such terms and expressions, of excluding any
equivalents of the features shown and described
or portions thereof, but recognize that various
modifications are possible within the scope of the
invention claimed.

Iclaim:

1. Apparatus for confining fluids escaping from

5 a container, said apparatus comprising a cap

having a flexible membrane sealed thereto and
extending inwardly of said cap, said membrane
having an opening therein of substantially less
area than the cross-sectional area of said con-
tainer whereby said membrane surrounds the
container and adherently engages the same over
a substantial zone on the container body when
the cap is applied, a yoke comprising a pair of
arms connected with said cap, a plate extending
between the ends of said arms opposite said cap,
said arms being of such length that when said
cap is pushed over an end of said container said
plate is adjacent the other end of the container
in position for being pushed into engagement with
said other end.

2. Apparatus for confining fluids escaping from
a container, said apparatus comprising a cap
having a flexible membrane sealed thereto and
extending inwardly of said cap, said membrane
having an opening therein of substantially less
area than the cross-sectional area of said con-
tainer whereby said membrane surrounds the
container and adherently engages the same over
a substantial zone on the container body when
the cap is applied, a yoke comprising a pair of
arms connected with said cap, a plate extending
between the ends of said arms opposite said cap,
said arms being of such length that when said
cap is pushed over an end of said container said
plate is adjacent the other end of the container
in position for being pushed into engagement with
said other end, a kick-plate extending part way
between the first-mentioned plate and said cap,
and means for connecting said kick-plate to said
yoke arms.

3. Apparatus for confining fluids escaping from
a container, said apparatus comprising a cap hav-
ing a flexible membrane sealed thereto and ex-
tending inwardly of said cap, said membrane
having an opening therein of substantially less
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area than the cross-sectional area of said con-
tainer whereby said membrane surrounds the con-
tainer and adherently engages the same over a
substantial zone on the container body when the
cap is applied, a yoke comprising a pair of arms
connected with said cap, a plate extending be-
tween the ends of said arms opposite said cap,
said arms being of such length that when said
cap is pushed over an end of said container said
plate is adjacent the other end of the container
in position for being pushed into engagement
with said other end, a kick-plate extending part
way between the first-mentioned plate and said
cap, and means for connecting said kick-piate
to said yoke arms, said kick-plate connecting-
means extending between said arms at only one
side thereof, the space between said yoke arms
being open at the other side to enable the yoke
arms and first-mentioned plate to be applied to
the container by a force applied to said kick-
plate.

4. Apparatus for confining fluids escaping from
a container, said apparatus comprising s cap hav-
ing a flexible membrane sealed thereto and ex-
tending inwardly of said cap, said membrane hav-
ing an opening therein of substantially less area
than the cross-sectional area of said container
whereby said membrane surrounds the container
and adherently engages the same over a substan-
tial zone on the container body when the cap
is applied, a yoke comprising a pair of arms
connected with said cap, a plate extending be-
tween the ends of said arms opposite said cap
and rigidly secured to said arms, said arms being
of such length that when said cap is pushed down
over an end of said container said plate is ad-
Jjacent the other end of the container in position
for being pushed into engagement with said other
end.

5. Apparatus for confining fluids escaping from
a container, said apparatus comprising s, cap hav-
ing a flexible membrane sealed thereto and ex-
tending inwardly of said cap, said membrane hav-
ing an opening therein of substantially less area
than the cross-sectional area of said container
whereby said membrane surrounds the container
and adherently engages the same over a substan-
tial zone on the container body when the cap is
applied, a yoke comprising a pair of arms con-
nected with said cap, a plate extending between
the ends of said arms opposite said cap and rigidly
secured to said arms, said arms being of such
length that when said cap is pushed down over
an end of said container said bottom plate is
adjacent the other end of the container in posi-
tion for being pushed into engagement with said
other end, a kick-plate extending part way be~
tween the first-mentioned plate and said cap,
and means for connecting said kick-plate to said
yoke arms, said kick-plate connecting-means ex-
tending between said arms at only one side
thereof, the space between said yoke arms being
open at the other side to enable the yoke arms and
first~-mentioned plate to be applied to the con-
tainer by a force applied to said kick-plate.
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6

6. In combination, a fluid container, a cap hav-
ing a flexible membrane sealed thereto and ex-
tending inwardly of said cap, said cap being fitted
over an end of said container, said membrane
having an opening therein of substantially less
area than the cross-sectional area of said con-
tainer whereby said membrane surrounds said
container and adherently engages the same over
& substantial zone on the container body, a yoke
comprising a pair of arms connected with said
cap and extending to the other end of said con-
tainer, an end plate connected to said arms and
slidably engaging said other end of said container,
and a kick-plate connected to said arms between
the ends thereof.

7. In combination, a fluid container, a cap hav-
ing a flexible membrane sealed thereto and ex-
tending inwardly of said cap, said cap being fitted
over an end of said container, said membrane
having an opening therein of substantially less
area than the cross-sectional area of said con-
tainer whereby said membrane surrounds said
container and adherently engages the same over
a substantial zone on the container body. a yoke
comprising a pair of arms connected with said
cap and extending to the other end of said con-
tainer, an end plate connected to said arms and
slidably engaging said other end of said con-
tainer, a kick plate extending part way between
said end plate and said cap, and means connect-
ing said kick-plate to said yoke arms, said kick-
plate connecting means extending between said
arms at only one side thereof, the space between
sald yoke arms being open at the other side to
enable said yoke arms and end plate to be ap-
plied to the container by a force applied to said
kick-plate.

RAYMOND W. HARVEY.
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