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To all whom it may concern:

UNITED STATES PATENT OFFICE.

. WILLIAM E. GASTON, OF WATERBURY, COZ_N‘NECTIGUT.

BOTTLE-CLOSURE.

1,123,206.

Specification of Letters Patent,

Patented Dec. 29, 1914.

Application filed December 20, 1912. Serial No. 787,778,

" Be it known that I, WiLL1aM E. Gasron,
a citizen -of the United States, residing 1n
Waterbury, in the county of New' Haven
and State of Connecticut, have invented cer-
tain new and useful Improvements in Bot-
tle-Closures, of which the following 1s a
specification. T

This invention relates more particularly
to that class of bottle-closures which is es-
pecially designed for use in bottling mineral
waters, beer and other liquids requiring the
bottles to be sealed against leakage of either
liquids or gases under considerable pressure,
and with a high degree of security.

One object of my present improvements is

to furnish a bottle-closure of the class de-

scribed in which the combinations of ele-
ments therein, and their improved modes of
action and co-action will be such that rub-
ber and cork, now in general use for pack-
ing disks in such closures, may be replaced
by more stable and offective materials, hav-
ing a greater uniformity and of lower cost,
and at the same time reduce the proportion
of defective closures.

In the drawings accompanying and form-
ing a part of this specification, Figure 1 is
o side elevation of a bottle closure made in
accordance with my present improvements.
Fig. 2 is a central vertical, sectional view
showing the several parts assembled in posi-
tion ready for the setting operation. Fig. 3
is a sectional view similar to the right-hand
portion of Fig. 2, but greatly enlarged, for
more clearly illustrating certain features of
the closure. Fig. 4 is a vertical sectional
view similar to Fig. 3, and showing an in-
termediate state of the setting operation.
Fig. 5 is a similar vertical central sectional
view, showing the closure completed, at the
end of -the setting operation. Fig. 6 is a
view similar to Fig. 5, and is a diagram for
illustrating certain features of the packing
member in its relations to the other parts of
the closure. Tig. 7isa diagram illustrative
of the lines of force hetween certain points
and members in the completed closure, for
more fully explaining the mode of operation
thereof. Fig. 8 is a diagram similar to and
drawn in vertical alinement with the left-
hand portion of Fig. 7, for further illustrat-
ing certain features of the invention.

For convenience of comparison, Figs. 3, 4,

5, and 6, are all drawn in similar relation to
the meridian line X, X, which coincides
with the axis of the closure. =~

Similar characters designate like parts in
all of the views. S

When, as in the usual practice heretofore,
a moldable but resilient and resistant pack-
ing-disk is laid over the bottle-mouth and
then simply pressed into place by a locked-
on metal cap, the substance of the disk is
s'ibject to compression over a wide annular
zone, and with only one line (and that a rel-
atively broad one) of a relatively moderate
pressure. The effect of that practice has
Leen to so widely distribute the ‘total pres-
sure or sealing-force that the desired high
security or sealing-effect was not satisfac-
torily, obtained. .’i‘h_ese objections are over-
come in my present improvements by the
combinations in which there are two concen-

_tric bearing-zones, and by other features op-

erating in conjunction therewith, as herein-
after more fully explained.

" In the mechanical co-action, or inter-ac-
tion of its elements, my improved bottle clo-
suve operates in accordance with the prin-

ciple of augmenting the sealing effect by re-

ducing the area and thereby increasing the
intensity of the high-pressure contact; and,
also, by dividing this high-pressure area into
a plurality of relatively non-contiguous and
narrow concentric zones or bearing-lines;
and, further, by locating these zones or sur-
faces in opposing inclined positions, so that
the total stress or pressure exerted upon the
bottle face is concentrated upon relatively a
smaller area and is therefore of a relatively
greater intensity and consequent higher
sealing-effect, than would otherwise be the
case.

The application of my improved closure
to bottles of the style of formation herein
illustrated, may be made by means of in-
strumentalities” which are already well-
known, and therefore 1 have not deemed it
necessary to herein illustrate or particu-

‘larly describe the same.

In the drawings, mv improved closure is
shown applied to a well-known form of bot-
tle-top, B, having the curved top-face, C,
and the lock-face, or lock-rim, Z.

The cap is designated in a general way by
M, and has a depending outer flange N
which surrounds the crown disk and is pref-
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erably .vfu,rni‘shed at its lower edge with some

suitable retaining means,—as for instance,

" the lock-rim-engaging hooks at »,—for en- .

gaging under the lock-face %, when'the cap
M 1s in its fully set position, as in F igs. 1
and 5. In practice, however, the lower edge
of the flinge N may, if preferred, be sim-

~ ply spun under the face %, in a well-known

10

manner; this permits the use of a plainly
formed or unserrated lower edge for the
flange N. In some _cases,~—as. herein illus-

- trated,—the flange N' may have the well-
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known indented formation, whereby the
locking-on of the cap is effected in a well-
known manner by closing in the lower edge
of the flange N to a smaller diameter during
the pressing down of the cap, by means
of suitable mechanical -appliances. This
locked-on position -is indicated in Figs. 5
and 8, in which the indents or hooks 7 en-
‘gage directly under the rim or face 4. Be-
tween the bottle face C and the cap M, a
packing member D is located for coacting
with those other members in a peculiar man-
ner, which I will now, by the aid of the sec-
tional-views and diagrams, more fully de-
scribe. :

The curved top-face C, (Fig. 3) may be
considered as comprising a medial or top-
zone d, (Fig. 4) located between the outer,
annular bearing-zone 5? and the inner, an-
nular bearing zone 3; in Figs. 4, 5 and 6,
the two bearing zones are distinguished by
shaded portions. The zone 2 inclines down-
wardly and outwardly, while the zone 22 in-
clines downwardly and inwardly from said
medial zone d.  This relative and preferred
dispositicn of said zones is indicated in Fig.
6 by the lines #* and #3, tangential to said
zones b* and 03, respectively ; the lines /t and
% indicate directions of pressure (see also,
Figs. 7 and 8) 'vertically to said angential
lines 62 and 3%. = - ..

The outer high-pressure bearing-line or
zone, b?, is shown located so far down on the
outer side of the curve C, and the inner
bearing-line, 8%, so far down on the inner
side of said curve C, that these respective
tangential lines #2 and # form an angle »°
which preferably approaches or approxi-
mates a right-angle, with the result that the
two high - pressures or high - ccmpression
bearing rings of areas, n* and n?, respec-
tively, of the fully dpplied packing member
D, may be said to have a wedging action
downwardly upon those opposing annular
bearing surfaces b2 and 3. (See Figs. 5
and 6).

The cap and-packing member being first
assembled on the bcttle top as in Figs. 2
and 3, and pressure being then suitably ap-
plied over the cap and the flange N thereof,
the said closure members are gradually
forced downward and reshaped from their

initial positions in Fig. 8, to the successive
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positions illustrated in Figs. 4 and 5. Dur-

ing this pregressive operation, the compres-
sion applied to the upper edge-zone 22 of the
member D, begins the formation of a pres-
sure-ring, #»*, in and. of the substance of
this member and directly above the bearing
zone &% as indicated in Fig. 4, and after-

70

ward an outer pressure-ring, n2, but of less -

depth, is similarly formed.

‘The cap M has its rim-gripping flange N
of a depth sufficient for engaging under the
bottle-rim at %, and for then extending up-
wardly and over the relatively thin packing-
zone 2%, of the packing-member D, and there
forming the sectionally curved flange-grip
at g, while the crown disk or top m of the
cap is adapted to be drawn down or re-
formed by the settling-pressure into an ele-
vated annular bearing-disk m? and thus im-
part to the inner annular sealing-seat 3, an
amount of pressure corresponding to that
required for so re-forming said cap, and by
reascn of this organization of these mem-
bers and during the subjection of said pack-
ing-flange 2* to its final pressure, the said
inner annular seat 4 is also normally sub-
jected to a constantly increasing pressure.

The top-disk m of the cap M s shown in
Figs. 2 and 8, of a preferred form in which
the disk, throughout the ertire diameter
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thereof, closely approximates a plane, while -

in Fig. 5 the outer zone m' of this disk is
shown drawn downwardly to a line or angle
coinciding with the upper surface of the
completed pressure-rings n? and #® of the

- packing member D.  This constraction pro-’
* vides a considerable initial space at S, Fig.

3, which space is progressively reduced in the
succeeding stages of the setting-operation,
as indicated at S, in Figs. 4 and 5. Thus
the initia] provision of a crown or top-disk
zone at m* adapted to be re-formed substan-
tially as set forth during and by the setting
operation, provides for beginning the for-
mation of the pressure-ring n* well in ad-
vance of the formation of the pressure ring
7%, as indicated in Fig. 4.

- The packing member D comprises a plu-
rality of parts arranged and adapted, re-
spectively, for' several distinet uses and
modes of operation, and whether of integral

or composite formation, may be considered.

as consisting of two zones, layers or disks,

~as f and £, cne applied or formed upon the

other. The lower and larger zone or layer
% also, preferably, has a composite forma-
tion, being provided with the surface mem-
ber %, which I term the sealing-disk or
sealing - sheet.
made of a material or substance adapted
for contacting with the contents of the

- bottle without injury thereto, chemically

or ctherwise, and in practice this result may

‘be obtained in some cases by treating to a
substantial depth the said inner or lower

This part A* should be.
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surface A' with a suitable gum or other re-
sistant layer or adhesive, but I prefer to
use for this purpose a relatively separate
layer havingthe required resistant quality
and also adapted to serve as
for resisting the deformation, which might
otherwise become excessive,
members f and A. This arrangement of the
several component layers or zones,

1 of the member D, has the - further ad-
vantage of permitting the use therein of a
material of cheaper but more desirable
quality,—such as fiber-stock, paper-board or
card-board,—and which-is more readily and
properly moldable while affording sufficient
resistance during the setting operation.

Tn the preferred construction illustrated,
the member D may be considered, as to cer-
tain features of the combinations, as consist-

ing of a three-layer packing-member com-:

flexible and high-resistance
the lower layer
and of a diameter covering the three zones,
2. d and b® of the bottle-face C; a second
layer, A, consisting of a relatively low-re-
sistance packing-disk of moldable fiber ap-
plied on said sealing-sheet and having its
outer molding-zone, 2, of a diameter sub-
stantially equal to said sealing-sheet or
disk: and a third layer consisting of a rela-
tivelv low-resistance forcing-disk, f, on said
second layer and of a diameter for only ex-
tending over an inner zone, b, which is
preferably substantially one-third of the
total radial width of the three bottle-face
zones. 'Thus, when arranged substantially
as described, there will be formed in the
fully-applied packing-member, two pres-
sure-rings of which one is a relatively thin
outer-ring and the other is a relatively-deep
inner ring, and between those two pressure-
rings, a space-zone, Or zZone -of low-com-
pression, located over the middle zone d of
the bottle face, whereby the sealing-action
is concentrated on the bottle-face upon non-
contiguous concentric zones. _
During the formation of the inner pres-
gure ring n*, Fig. 4, and until this ring is
well advanced, the upper disk f operates as
a forcing member or disk for driving down-
wardly the central portion of the sealing-
layers, A, A*, while the outer zone 2 (Fig.
4Y of these layers is still free of any sub-
stantial compressive force, and is therefore
readilv conformable to the conditions pro-
duced by that forcing action. But later,
after said inner ring m® is nearly formed,
the cap-flange N draws down upon the outer
edge of said zone 2%, and by a sliding and
compressive action thereon forces said pack-
ing zone or flange against the bearing-line
52 and thus draws and forms said zone or
flange z' outwardly and downwardly, in
opposition to the forces operating to form
said inner ring 7. This peculiar action has

prising a thin,
sealing-sheet, 4!, forming

the effect of first seating the packing

a strain-sheet
of the packing-
f, h and.

" h, in order

" dition ready for use.

firmly against the inner. bearing 5%, then

disgk

drawing or wrapping that disk over the

medial zone d.of the curved face G, and
finally seating the outer edge 2 firmly
against said outer bearing-line 6. - Thus the
said pressure-rings, n® and n?, are begun in
succession but are completed substantially
simultaneously. In this operation the disk
% is subjected simultaneously to the sealing-

pressure and to & diametrical contraction

from a larger initial dimension; this tends

‘to produce an inwardly sliding action be-

tween the contacting surfaces of the sealing-
disk and the bottle face 'C in both the outer
and the inner sealing or high pressure zones
b2 and b°, and thus tends to draw the sealing
sheet, while under an increasing pressure,
into a perfect fit or contact over the whole
area of the contacting surfaces.

The diameter desirable for the lower disk

that its outer zone z' may prop-
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erly wrap down over the bearing 8%, is such

as naturally to make this disk edge Impinge
within the flange N of the cap M, when the
parts are assembled ready for setting, as
illustrated in Fig. 2. This initial excess-
diameter of the zone z! over the inside diam-
oter of the flange N, provides for a prior
assembling of the caps M and disks D, so
the closure may be handled by the bottling
operators, and in machines, as a single ar-
ticle. Also, this pre-assembling in that
manner of the parts M and D, especially
when under an engagement forcible enough
to normally hold them together while large
numbers are handled in bulk, provides for
supplying the closures to the trade as a
complete article of manufacture, and in con-
In practice, the caps
M and packing disks D may be thus pre-
assembled by hand, but they are also adapt-
ed to be assembled together by automatic
machines at an extremely low cost. When
the disk % has the lower part thereof formed
of the strain-sheet, or specially prepared

_sealing-sheet, A%, only this part of said lower

disk need have the described retaining en-
gagement with the cap M; this feature is
lustrated in Fig. 8. In this preferred con-
struction, I preferably use for the layer A,

" a sheet of fiber stock of the kind now usually

known as  vulcanized-fiber ”, combined (by
an adhesive or otherwise) with the upper
layer A (Fig. 8) of unvulcanized fiber stock
or “paper”, of a consistency suitable for
being molded and reduced under the set-
ting-pressure to about one-half its initial
thickness, and thus be transformed into the
outer pressure-ring, n*, Fig. 5. ‘
During the process of formation of the
inner pressure-ring (see Fig. 4) by the
gradual descent of the cap M from the po-
stion shown in Fig. 8 to the position shown
in Fig. 5, the annular zone ' of the cap-
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- top bears first downwardly upon the outer
zone #* of the packing-layer f (see Figs. 8
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and 4) and is next re-shaped by the con-
tinued descent of the cap-rim for directly
coacting with the bearing zone 4® of the
bottle-face C, and thus subject the said zone
2* of the packing member D to simultane-
ous vertical and diametrical compression.
This feature is illustrated in Fig. 8, where
the resistance to that diametrical compres-
sion is indicated by the arrow e, and the
downward compressive action by the arrow

¢', so that the arrow ¢® which thus di- -

vides the angle of said arrows e and e,
represents the resultant- line of force
by which the effective .pressure is nor-
mally exerted directly upon and substan-
tially vertical to the tangential line #* of
the bearing-zone %% Thus the pressure-
ring #* as finally completed by and during
the setting operation, has normally an out-
wardly-expansive tendency which actively
tends to force such pressure-ring outwardly
after the manner of a wedge, between and
dgainst the angularly-disposed faces or
‘zones m' and 0® and tends to do this in such
a way as to keep a relatively high-pressure
on said ring »°, when,—as frequently hap-
pens.in practice,—the cap recedes upwardly
by a slight but material amount when the
closure is released from the pressure of a
cap-setting mechanism. That take-up ac-
tion of said ring n® is especially favored by
the location of the medial low-pressure or
space zone d, located between and separat-
ing the two pressure-rings 22 and n?, so that
an actual diametrical enlargement under
normal conditions of said inner pressure-
ring »* does not necessarily or usually re-
quire any corresponding enlargement of the

“outer pressure-ring n?, nor involve a mate-
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rial amount of slipping, if any at all, of
the said outer ring n? upon the bottle face C.

By reason of the drawing down as above
described of the outer zone s, it will now
be evident that when an upward pressure
(as from' gases' forming within the bottle)
is applied to the lower side of the complete
closure, such upward pressure, acting
through the relatively uncompressed and
therefore relatively mobile inner portions,—
as at y, y*, Fig. 5. of the packing disks f and
hy—will tend, through a compression of
those portions, to diametrically enlarge the
same and thus tend in a measure to force
outwardly the pressure zone n® (see Figs.
4, 5 and 8) in a manner to make this zone
“wedge in” more tightly (through such tend-
ency to outward movement) between the
said inner seal-bearing 5* and the said up-
per.inclined zone m. In this operation,
and under the conditions indicated, the said

+ pressure zone n? as will now be evident, acts

66

after the nature of a cireular, expandible
wedge, and this action tends,—and tends in

_tion to which I

Fig. 7, the tension line,

1,193,306

a2 very material degree, I apprehend,—to
preserve against impairment a completely
effective sealing pressure on the said inner
seal-bearing 5% of the 'bottle face, notwith-
standing there may be some tendency of the
cap to slightly retract upwardly in cases
where the closure is maintained for a long
period of time. The peculiar wedging ac-
have referred, naturally is in
opposition to, and corrective of, that pecul-
iar action of the cap itself which results
from the stress due to the completing of the
formation of the cap during the setting op-
eration, and of any resiliency in the metal
of the cap resulting from the deformation
(or rather the re-formation) .of the cap
during the setting operation.

The operation of the closure members as
between each other, gives focal points or
bearing points and lines-of-force (“trian-
gulation” lines) according to a system which

1s illustrated in Fig. 7, and to which, I ap-
.prehend, the high practical

closure may be largely due. From' the an-
chorage 3 (on the face %) in the diagram,

extends directly upwardly to the outer
focal point 5, which is located on a line &,
this line being vertical to the outer bearing-
line 52, this bearing line or surface forming
the basis of resistance against the further
inward movement, or downward movement,
of the said focal point 5. The tension line
next turns toward the upper focal point 7,
as indicated at 6, the point 7 being on a line,
8, extending downwardly to the inner bear-

‘ing line or zone #%; from the point 7 the

tension line, as 9, extends directly across the
closure and connects at the point 7’ with the
similar system of triangulation lines on the
opposite side of the closure. Thus the sev-
eral opposing forces, as between the trian-

“ gulations on opposite sides, respectively, of

the closure, when observed in sectional view
as in Fig. 7, together constitute a complete
system in which the elements on one side of
such a sectional plane co-act directly with
and against those on the opposite side,

‘thereby forming a complete balance of those

forces, and effecting in the completed clo-
sure a co-action of all of the elements there-
of in a most complete and effective manner.

In some instances, if preferred for econo-
mizing material or.otherwise, the material
in the central portion of the upper disk f
(about one-half the diameter thereof, as at
7% Fig. 2,) may be removed or omitted, es-
pecially if, for some particular service, a
greater diametrical contraction of this disk
may be desired; and, similarly, such a cen-
tral portion, as A3, Fig. 2, of the lower zone

‘or disk- %2 may be omitted, especially in

cases where a strong lower sheet 4! is em-
ployed, but for .general use I prefer the
disks or zones f and A to be unperforated

efficiency of the
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or at least to have one of them (preferably -

the zone 4 in such a case) continuous over
the entire diameter thereof.

A plurality of concentric bearing zones
combined with a cap having separate pack-
ing members for the respective zones, con-
stitutes in part the subject matter of my co-

pending application Serial No. 580,309

filed Sept. 3, 1910, in which a modification
of my present invention is described and
claimed. . ‘ o

Having thus described my invention, I
claim— - .

1. In 4 bottle closure of the class described,
the combination with' the bottle top having
the curved upper face and a lock-rim for
engaging the metal cap, and having in said

upper face three zones comprising a medial |

top-zone between two oppositely inclined
concentric bearing-zones, and with a metal
cap having the crown disk and having the
depending outer flange provided on its lower
edge with lock-rim-engaging locking-on
means, of a packing member comprising a
lower packing disk of a diameter greater
than the outer diameter of said medial top-
zone, and an upper forcing member of a
diameter corresponding with the inner diam-

. eter of said medial zone, whereby during the
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setting operation, the formation of an inner
pressure-ring over said inner bearing-zone
is begun in advance of the forming of the
outer zone of said lower-disk into an outer
pressure-zone bearing on the said outer bear-
Ing-zone. .

9. In a bottle closure of the classdescribed,
the combination with the bottle top having
the curved upper face and a lock-rim for en-
gaging the metal cap, and having in said
upper face three zones comprising a medial
top-zone between two oppositely inclined
conceritric bearing-zones, and with a metal-
cap having the crown disk and having the
depending outer flange provided on its lower
edge with lock-rim-engaging locking-on
means, of a packing member comprising a
lower packing disk of a diameter greater
than the outer diameter of said medial top-
zone, and a forcing member of a diameter
corresponding with the inner diameter of
said medial zone, and having said members
forming a low-pressure zone located in the
fully-compressed packing-member directly
over the middle zone of the bottle-face and
between the said two concentric high-pres-
snre bearing zones.

3. In a bottle closure of the classdescribed,
the combination with the bottle top having
the curved upper face and a lock-rim for
engaging the metal cap, and having in said
upper face three zones comprising a medial
top-zone between two oppositely inclined
concentric bearing-zones, and with a metal-
cap having the crown disk and having the
depending outer flange provided on its lower

edge with lock-rim-engaging locking-on
means, of a packing-member comprising a
flexible relatively unmoldable sealing-disk
of a diameter for engaging in the unset-cap
for holding these parts assembled before set-
ting; a moldable disk having an outer mold-
ing-zone bearing on said sealing-disk and
corresponding substantially in = diameter
therewith; and a central forcing-disk hav-
ing a diameter corresponding with the inner
diameter of the molding-zone of the larger

moldable disk, whereby on the complete set-

ting thereof the closure has an annular low
pressure-zone located in the fully-applied
packing-member between two concentric an-
nular high-pressure zones. '
4. In a bottle closure of the classdescribed,
the combination with the bottle top having
the sealing-face and a locking-on rim for a
metal cap, and having in said face three
zones comprising a medial top-zone between
an outer bearing-zone and an inner bearing
zone, of a three-layer packing-member com-
prising a thin, flexible and high-resistance
sealing-sheet forming the lower layer and of

a diameter covering said three zones of the .

bottle-face; a second layer consisting of
a relatively low-resistance packing-disk of
moldable fiber and having its outer zone on
said sealing-sheet, and having a diameter
substantially equal thereto; and a third
layer thicker than said second layer and con-
sisting of a forcing disk having a relatively

"low-resistance to compression and a diam-

eter extending over sald inner bearing-zone,
and a metal cap arranged for bearing down
on the forcing disk and thereby also com-
pressing the outer zone of said first and sec-
ond layers into a pressure-zone against the
outer zone of the bottle-face, with a low-
compression zone between said bearing
zones.

5. In a bottle closure of the classdescribed,
the combination with the bottle top having
the curved upper face comprising a medial
top-zone between two oppositely inclined an-
nular bearing zones, of the three-layer pack-
ing member D, it comprising a thin, flexible
and high-resistance sealing-sheet forming
the lower layer and of a diameter covering
said three zones of the bottle-face; a second
layer consisting of a disk of moldable fiber
on said sealing-sheet and of a_diameter sub-
stantiallv equal thereto ; and a third layer con-
sisting of a forcing-disk located above said
secondlayerandof adiameter extending over
the inner said bearing-zone, and a metal cap
bearing down on the forcing disk forming
an inner high pressure-zone, and compress-
ing the outer zone of said first and second
layers into a high pressure-zone for bearing
against an outer zone of the bottle-face, and
with an annular low-pressure zone between
said high pressure-zones.

6. In a bottle closure of the class described,
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the combination with the bottle top having
the curved upper face and a locking-on rim
for a metal cap, and having in said apper
face three zones comprising a medial top-
zone between two oppositely inclined bear-
ing-zones, and with a cap having the crown
disk and a depending outer flange provided
on its lower edge with locking-on-means, of

" & packing member comprising a lower pack-
10-

ing disk of a diameter greater than the outer
‘diameter of said medial top-zone, and a
forcing member of a diameter corresponding
with the inner diameter of said medial zone,
whereby to form in the fully applied pack-
ing-member a low-compression zone directly

1,123,206

over the medial top-zone of the bottle-face,
and for forming a relatively thin and high-
compression pressure-zone of the outer-zone
of the
wardly inclined outer zone of said face and
outside of the medial zone thereof; and in
said packing-member forming a relatively
deep pressure-zone against and directly
above the downwardly inclined inner zome
of said face, and inside of the medial zone.

 WILLIAM E. GASTON, -

‘Witnesses:
SteELE MONTRESS,
H. B. Tavvor. '

packing-member against the down- .
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