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This invention relates to safety containers for fiamma-
ble, corresive, or other similarly dangerous liquids and to
sealing members therefor.

It is often desirable to store and dispense such danger-
ous liquids from a glass container, or other container
constructed of such a breakable or frangible material, in
order to avert contamination and otherwise protect the
quality of the fluid to be contained. An example is found
in cases wherein the liquid, for example ethyl ether, is
used in the processing of electronic devices. Such lig-
uids, if stored in metal containers will pick up metallic
impurities, even small traces of which may cause unwork-
ability of the electronic devices.

The frangibility of the containers thus employed cre-
ates hazardous situations cccurring in the event of break-
age, when the flammable contents are exposed to an ig-
nition source. Considerable damage to person and prop-
erty has resulted from such a sequence of events. Simi-
larly, damage to persons or property frequently occurs
when glass containers, containing highly corrosive or other
dangerous materials, are broken.

Accordingly, it is a primary object of this invention to
provide a safety package or container assembly designed
to hold flammable, corrosive or other similarly dangerous
liquids. )

More particularly, it is a major object of the invention
to provide a safety package for dangerous liguids as
above described, comprising an inner frangible container
of suitable material to protect the quality of the prod-
uct and an outer non-frangible shell or container, which
serves to protect the inner frangible container from dam-
age and also to retain liquid in the package in the event
that the inner container is broken, thus affording an op-
portunity to dispose of said liquid subsequently, in a
safe manner.

It is a further object of the invention to provide a
safety package for dangerous liquids as above described,
in which the inner frangible container and the outer non-
frangible shell or container are connected with a par-
ticularly strong seal, thus making such packages particu-
larly suited for heavy units.

These and other objects and advantages of the inven-
tion will become apparent from the following description
of the construction and arrangement of the elements of the
combination, as well as of the combination, when con-
sidered with the accompanying drawings in which:

FIG. 1 is a front elevational view, partly in section
of one embodiment of the combination safety package in
accordance with the invention.

FIG. 2 is an enlarged fragmentary view taken on line
2-—2 of FIG. 1 of the top portion of the combinatiocn
shown in FIG. 1, showing the overcap, closure cap and
sealing ring in section and the bottle top in elevation.

FIG. 3 is a perspective of a preferred embodiment of
the sealing ring or fitment, a portion thereof being cut
away.

FIG. 4 is a front elevational view of the preferred em-
bodiment of the neck portion of the inner frangible con-
tainer.

In accordance with the present invention, there is pro-
vided an assembly of an inner frangible or breakabie bot-
tle for liguids and an outer protective unbreakable con-
tainer arranged so that the assembly may be used as a
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unit to pour liquid from the bottle and being adapted to
prevent spillage of the liguid in the event of misadventure
during storage, or even use, resulting in breakage of the
bottle. '

The inner frangible container may be a glass bottle, for
example, which is provided with a special and essential
structure at the neck. More specifically, the neck por-
tion of an otherwise conventional bottle is recessed inter-
mediate its uppermost and lowermost extremities and pos-
sesses a circumferential shoulder extending from a lower
portion of the non-recessed portion of the neck.

In accordance with the invention, the bottle nests with-
in a liquid-tight protective container, made desirably of
sheet metal, having an aperture in its top so that a por-
tion of the bottle neck extends above the container with
the container resting on the circumferential shoulder of
the bottle neck. A thermoplastic fitment, or ring, is
disposed around the nom-recessed portion of the bottle
neck in contact with the upper surface of the apertured
top and is so dimensioned as to provide a tight connec-
tion between the can top, the outside of the bottle neck
and the fitment. = Preferably, this connection is liquid
tight. Suitable means, such as cast threads, may be pro-
vided on the bottle neck, both on the recessed portion and
on the non-recessed portion, in order to provide a means
of engagement with a bottle cap and the fitment, respec-
tively. When assembled the bottle is suspended within the
outer container, with downward vertical movement of the
bottle within the container being prevented by the hold-
ing action of the fitment against the non-recessed portion
of the bottle neck and the upper surface of the apertured
top, and with upward vertical movement of the bottle
within the outer container being prevented by the retain-
ing action of the circumferential shoulder of the bottle
neck against the undersurface of the apertured top. In
this manner, the stresses caused by the weight of the bot-
tle are essentially distributed to the apertured top and
therefore the measure of the strength of the assembly
lies essentially in the strength of the apertured top and
not in the strength of any individual component, or in a
point of attachment with any given component. This
feature makes the assembly particularly suited for use
with large bottles having considerable weight when filled.
Optionally and preferably, the assembly includes a pro-
tective overcap which covers the bottle, including the cap
thereon, and this may be conveniently attached to the
outer lateral surface of the fitment.

Referring to FIGS. 1, 2 and 4 of the drawings, 1 repre-
sents a frangible or breakable inner container, such as
a cylindrical glass bottle, comprising a main body portion
2, terminating in a cylindrical neck 3, which neck is re-
cessed intermediate its uppermost and lowermost extremi-
ties to provide a recessed portion 4 and a non-recessed
portion 5, The recessed neck structure is most clearly
shown in FIG. 4. Recessed portion 4 may be provided
with threads 6 in order to facilitate engagement with bottle
closure 7. Non-recessed portion 5 may also be provided
with threads 8 in order to facilitate engagement with fit-
ment 9, to be described in more detail hereafter. Although
thread engagements of the indicated parts are preferred,
it will be understood that substitute means of engagements
may be provided, such as for example, frictional fits be-
tween the indicated parts. Bottle neck 3 is also provided
with a lower peripheral or circumferential shoulder 10
extending from a lower portion of non-recessed portion
5 of the bottle neck. The frangible container is mounted
within an outer protective non-frangible shell 11, which
surrounds the main body portion and lower neck por-
tion of inner container 1. The outer shell or container
11 is provided with an inwardly extending, upper annular
flange or apertured top 12 providing a circular opening
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in the top of the outer shell, which permits the upper
portion of neck 3 of the inper container to extend there-
through, as.is best shown in FIG. 1.. An annular sealing
ring or-fitment ¢ is provided in order to engage or grip
the bottle at its non-recessed portion. S of the neck and
secure it to apertured top 12 of the outer shell. As can

best be seen in FIG. 2, the clamping -action of fitment -
9 agajnst apertured top 12, which. apertured top 12 rests:

directly or. indirectly on circumferential shoulder 10,
which shoulder is of larger diameter than the apertured
top, affords a tight sealed unit, thereby suspending con-
tainer 1 from apertured top 12, while preventing vertical
movement in either direction. Fitment 9 ‘may be made
of ‘any suitable : material, such as.metal or plastic,-and
in a preferred embodiment consists of relatively non-
resilient thermoplastic material, such as polyethylene,
polyvinyl chloride, polyetetraflucroethylene, polychloro-
trifluoroethylene, polypropylene or rubber. In a pre-
ferred embodiment, the fitment is provided with: inner
threads 14 to engage with threads 8 which are preferably
provided on non-recessed portion 5 of the bottle neck;
outer threads 15 to facilitate engagement with a protective

overcap 16; and an outwardly extending flange 17 which

serves the dual purpose of distributing downward vertical
stress more evenly over apertured top 12 and of affording
a plurality of notches, such as 18, as shown in FIG::3,
for facilitating gripping of the fitment for installation and
removal. In a preferred embodiment, there is provided
a. gasket 19 between :the undersurface -of apertured top

12 and the upper surface of circumferential shoulder 16 *

in order to ensure a liquid-tight seal at this point, - Gasket
19 may be of any: suitable material as is conventionally
employed for this purpose and is normally a resilient forn
of thermoplastic material, :such as -the ones mentioned
above. Appropriate cushioning material 29 may. be -dis-

posed between inner frangible containeér 1 and the outer:

protective non-frangible shell-11. Ina preferred embodi-
ment, a pad of resilient cushioning material, such as poly-
urethane foam, is compressed into the assembly. between
the. bottom of inner container 1 and the bottom of outer
shell 12 and serves not only to insulate the inner container
from shock but to cause inner container 1 to exert up-
ward pressure against gasket 19 and theé undersurface of
apertured top 12, thereby assisting in stabilizing the inner
container against vertical movement and aiding in main-
taining a liquid-tight seal at this point.
In a typical safety package according to the invention,
a cylindrical glass bottle, designed as above described,
is employed as-the inner container. ‘The glass bottle dif-
fers from conventional bottles-in: the recessing of the
bottle neck, as above described, to form two-sections of
botile meck of distinctly different diameter. Another dis-
tinction -of the novel bottie neck structure -over conven-
tional bottles lies in the elongation-of the bottle neck ‘be-
tween the top -of the bottle and he circumferential .shouls
der, which latter component may be found on most-bot-
tles. - The bottle or container-may be constructed of -a
number of other frangible:materials, such as porcelain and
various ceramic materials -depending upon considerations
of such factors -as: economics and contaminability. The
outer protective shell is conveniently constructed-of sheet
metal, ‘e.g., steel, aluminum, alloys, etc,, although any
one of a variety- of non-frangible materials which would
afford the sought-for protection could be employed, ther-
moset resins ‘or rigid -or:semi-rigid thermoplastic. resins
being exemplary. '
The safety package of the invention may be employed
without -providing insulating material between the inner

frangible container and the outer protective shell,” Use of

some insulating material, however, is preferred since it
reduces -shock and vibration to the inner frangible con-
tainer and minimizes the possibility of breakage of the
same.- In addition to the preferred form for such insu-
lating material described above, a variety of other mate-
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rials which would provide such protection could be used,
such as corrugated fibre-board, felt, cotton, excelsior-and -
others which will readily occur to those skilled in the art.
Such material may be disposed between the. inner frangi-
ble container and the outer protective shell substantially
along the length of the inner frangible container and be-
tween- the bottom. of the inner container and the bottom
of the protective shell.

The removable protective overcap 16, which may be
placed . over bottle cap. or closure 7, may be constructed
of any non-frangible material such as -used- in the con-
struction of the outer protective shell. The overcap may
be provided with inner: threads: 21 'to engage with outer
threads 15, ‘which are preferably provided on the sealing
ring, or it may be designed to attach in some other way,
such as. by fitting frictionally with the outer vertical face
of the sealing ring in the event the latter is not provided
with threads.

Tt has been found that for a gallon sized bottle, very
satisfactory results- are obtained by providing components
with the following dimensions: The diameter of recessed
portion 4 of the neck is about 1%g".  The diameter of
non-recessed portion 5 'of the neck is about 184¢’". The
diameter of - peripheral shoulder 10 is about 27.  The
vertical distance between the- top . of circumferential
shoulder 16 and the top of the bottle is about 1%4¢”". The
vertical height or thickness of the peripheral shoulder -is
246", The vertical height of the non-recessed portion of
the neck above the shoulder is about %¢”’. The vertical
distance from the top of the non-recessed portion of the
neck to.the top -of the bottle is about 17, The diameter
of the circular opening in apertured fop 12 is about 11146,
The. inner diameter of sealing ring 9 is‘also about 13%4¢"’,
with the outer .diameter at the top being about 27, with
the outer diameter. at the ‘bottom :(including flange:17)
being -about 2%¢’". The vertical height of sealing ring 9
is about T4g” with the vertical height of flange 17 of the
sealing ring being about ¥¢"". .

Tn commercial use, assembly of the unit is accomplished
in the following manner: The outer protective, non-
frangible shell; or can, may be purchased partially assem-
bled, i.e., body formed, top seamed to body and hole -
punched in top. The shell is positioned over and .around
the inner container so that the upper portion of -the inner .
container above the circumferential shoulder extends
through the opening in the apertured top of the shell with
the apertured top resting cn the circumferential shoulder
or on a gasket positioned therebetween. The annular

ealing ring, or fitment, is then screwed or positioned
tightly around.the non-recessed portion of the bottle neck
so as to form a tight seal between the apertured top of
the shell, the sealing ring and the non-recessed portion of
the ‘bottle neck, thus leaving the bottle suspended within
the outer shell. The desired cushioning material is then
positioned on the surface of the inner container and the
bottom of thé protective shell may then be attached, e.g.,
by crimping, ssaming or -by some.other conventional
method. . The bottle may then be filled and capped, the
protective overcap applied and the safety unit is then
ready for shipment, storage or use.

) Tt will be obvious to those skilled in the art that changes. .
in construction and arrangement of the parts of my inven-
tion may be made without departing from the spirit -and
purpose of the invention and it is-accordingly my inten-
tion to include by the:claims, all' modifications. of struc-
ture ‘- or- mechanical ‘equivalents thereof, reascnably in-
cluded with the scope of the claims.

I claim:

1. A container assembly comprising:

(a) a breakable bottle for liquid provided with

(b) a meck adapted to receive a bottle closure, which

neck is recessed intermediate its uppermost and low-
ermost. €xtremities and possesses a circumferential
shoulder extending from a lower portion .of the non-
recessed portion-of the neck,
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(c)-a non-breakable outer container adapted to hold
liquid enclosing said bottle, which outer container
has

(d)-an apertured top through which the bottle neck
extends, which apertured top is larger than the non-
recessed portion of the neck, but smaller than the
circumferential shoulder of the neck so that when
the bottle neck is extended through the apertured
top-of the outer container from within the outer
container, the apertured tep rests on the top surface
of the circumferential shoulder,

(e) ‘a fastening unit disposed above the apertured top
around the non-recessed portion of the bottle neck,
which fastening unit forms a tight seal with said
apertured top and with the non-recessed portion of
the bottle neck. :

2. A container assembly comprising in combination:

(a) .an inner container comprising a main body portion
terminating in a cylindrical neck, which cylindrical
neck is recessed intermediate its uppermost and low-
€rmost extremities and possesses a peripheral shoulder
extending from a lower portion of the non-recessed
portion of the neck,

(b) - 'dn outer protective shell surrounding the main
body portion and lower neck portion of the inmer
container, which shell is provided with an inwardly
extending annular flange at its upper extremity so
dimensioned so that the meck portion of the inner
container extends therethrough and so further dimen-
sioned that it does not permit the peripheral shoulder
on the container neck to extend therethrough, and

(c) an annular sealing ring surrounding the non-
recessed portion of the container neck above the in-
wardly extending annular flange of the outer pro-
tective shell so dimensioned and positioned as to
form a tight seal with the non-recessed portion of
the container neck and with the inwardly extending
flange of the outer protective shell.

3. A container assembly according to claim 2 in-which

the non-recessed portion of the container neck is provided
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with threads adapted to engage with threads which are
provided on the inner surface of the annular sealing ring.

4. A container assembly according to claim 2 in which
there is provided resilient material between the peripheral
shoulder of the container neck and the inwardly extend-
ing annular flange of the outer protective shell so as to
form a light-tight seal therebetween.

5. A container assembly according to claim 2 in which
the inner container is constructed of glass and in which
the outer protective shell is constructed of metal.

6. A container assembly according to claim 2 in which
there is provided means to protect the cylindrical neck
portion of the inner container exiending through the outer
protective shell.

7. A container assembly according to claim 2 in which
there is provided a detachable, non-frangible overcap to
protect the cylindrical neck portion of the inner container
extending through the outer protective shell.

8. A container assembly according to claim 2 in which
the non-recessed portion of the inner container neck is
provided with threads adapted to engage with threads
provided on the inner surface of the annular sealing ring
and in which there is further provided a resilient seal be-
tween the peripheral shoulder of the container neck and
the inwardly extending arnular flange of the outer pro-
tective shell so as to form a liquid-tight seal therebe-
tween.

9. A container assembly according to claim 8 in which
the inner container is constructed of glass, the outer con-
tainer is constructed of metal and in which there is pro-
vided cushioning material between the inner container and
the outer protective shell.
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