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WILLIAM E. GASTON, OF ’I'ORRINGTON, CONNECTICUT.

BOTTLE-CLOSURE.

1,276,343.

Specification of Letters Patent.

Application flled December 11, 1915, Serial No. 66,238. - . ~

To all whom it may céncern :
Be it known that I, Wiriam E, Gaston,

a citizen of the United ‘States, residing in

Torrington, in the county of Litchfield and
State of Connecticut, have invented certain
new and useful Improvements in Bottle-
Closures, of which the following is a speci-
fication. :

This invention relates more particularly
to that class of bottle-closures in which the
sealing effect is secured by the use of, or in
connection with, a plurality of concentric
bearings, or packing zones; and the inven-
tion is in the nature of an improvement in
the bottle closure described in Letters Pat-
ent of the United States No. 1,123,206,
granted to me December 29, 1914; and also
1n the improved bottle-closures described

- and claimed in my copending allowed ap-
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plication Serial No. 875,213, filed December
3, 1914, to which reference may be had. A
principal object of my present improve-
ments, (which are in part shown and de-
scribed in my said copending application),
is to furnish a closure of the eclass de-
scribed, having the concentric packing-zones,
or “sealing-pressure” zones, arranged in an
improved organization of the closure-mem-
bers, as hereinafter more fully set forth.
In the drawing accompanying and form-
ing a part of this specification, Figure 1 is
a side elevation of a bottle closure made in

accordance with my present improvements. -

Fig. 2 is a plan view of the closure, as
seen from above in Fig. 1.

Fig. 3 is a sectional view similar to the
left-hand portion of Fig. 1, but much en-
larged, for more clearly illustrating certain
features of the closure, and showing an in-
termediate stage of the setting operation.

. Fig. 4 is a similar vertical central sec-
tional view, showing the closure completed,
at the end of the setting operation.

Fig. 5 is a diagram similar to Fig. 7 in my

said copending application, and is illustra.

tive of the lines of force between certain
points and members in the completed clo-
sure, for more fully explaining the mode of
operation thereof. ' ,

Fig. 6 is a view similar to Fig. 4, and is

a diagram for illustrating certain features

of the cap and packing members, and the
kinematical or operative relations of the sev-
eral parts of the closure.

Fig. 7 is.a sectional view corresponding

- to Fig. 4, and illustrates a modification in

which the packing arrangements at.the in-
ner packing-zone, are analogous to the ar-
rangement shown in Fig. 6 of my said co-
pending application. :

Fig. 8 is an enlarged diagrammatic' view -

supplementary to, and in the main corre-
sponding to Fig. 6, for more fully illustrat-
ing the mode of action of the closure under
certain varying conditions, as hereinafter
more fully explained.

Fig. 9 1s a detail view,—maﬁnly a repro-’

duction of the left-hand portion of Fig. 6,—
for illustrating the normal stability on the
bottle top, of .the outer ring-like portion of
the cap M, when and if the inner bearin
zone, w, of the cap should be removed.

Similar characters designate like parts in
all the views. . '

In my present invention,—as in my said
inventions disclosed in prior applications,—
the bottle closure operates in accordance

with the principle of augmenting the seal-

ing effect by reducing the area and thereby
Increasing the intensity of the high-pres-
sure contact; and, also, by dividing this

high-pressure area into a plurality of rela--

tively non-contiguous, narrow and concen-
tric bearing-zones which are the sealing-
pressure zones; so that the principal part of
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the total stress or pressure exerted upon the -

bottle face is concentrated upon a relatively
small area and is therefore of a relatively

greater intensity and consequent higher .
90

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 readily adaptable to the form of
cap-member herein described, and therefore
I have not deemed it mnecessary to herein
illustrate or particularly describe the same.

In the drawings, my improved closure is
shown applied to a well known form of
hottle-top, B, having a top-face, as C, which,
n section, is of a well known non-circular
form, and also having the lock-face, or lock-
rim, &, The cap is designated in a general
way by M, and is herein shown provided
with a depending outer flange N which sur-
rounds the crown disk and is preferably
furnished' at its lower edge with some suif-

able retaining means,—as for instance, the
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hooks at »—for engag-
ing under the lock face or rim %, when the
cap M is in its fully set position, as in Figs.
1, and 4. In practice, however, the lower
edge of the flange N may, if preferred, be
simply spun under the face I, in a well-
known manner; this permits the use of a
plainly formed or unserrated lower edge for
the flange N. In some cases;—as herein
illustrated,—the flange N may have the well-
known indented formation, whereby the

lock-rim-engagin

~ locking-on of the cap is effected in a well-

15

20

known manner by closing in the lower edge
of the flange N to a smaller diameter during
the pressing down of the cap, so that the in-
dents or hooks, 7, are engaged directly under
the rim or face k' Between the bottle face
C and cap M, a packing member D, (see
Figs. 3, to
those other members in a peculiar manner,
which T will now, by the aid of the sec-
tional-views and diagrams, more fully de-

scribe. :
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The packing-face C, (Fig. 3) may be con-
sidered as comprising a medial or top-zone
d, (Fig. 4) located between the outer, an-
nular bearing-zone b2 and the inner, annu-
lar bearing zone 4°; in Figs. 4, and 6, these
two bearingizones are distinguished by
shaded portions. The zone 67 inclines
downwardly and outwardly, while the zone
B® is shown with little if any inclination in-
wardly from said medial zone d. Said
outer zone, b2, is also shown so_located on
the outer side of the bottle-face, C. that the
fully applied packing member D, may be
said to have an outward wedging action
while pressed upon the annular bearing-zone
or surface b2 (See Fig. 6). '

The cap and packing member being first
assembled on the bottle top and pressure be-
ing then suitably applied over the crown or
top of the cap and to the flange N thereof,
the said closure members are. gradually
forced downward and reshaped from their
initial positions to the successive positions
illustrated, respectively, in Figs. 3 and 4.
During this progressive operation, the com-
pression applied to_the inner packing-zone
2* of the member D, (Fig: 3), begins the
formation of the pressure-ring or zone, #°
in and of the substance of this member and
directly above and against the bearing zone
5%, as indicated in Fig. 4 On continuing
this cap-setting operation, the outer-zone 2%,
Fig. 8, is similarly formed into the outer
pressure-ring, #%, Fig. 5. a

The cap M when provided with the rim-
gripping flange N, has this flange of a depth
sufficient for engaging under the bottle-rim
at %, and for then extending upwardly and

_ over the relatively thin packing-zone z*, of

65

the packing-member D. while the crown disk
or top m of the cap (¥ig. 3) is adapted to
be drawn down or reformed by the setting-

7Y, is located for coacting with

. 1,276,843

pressure into an elevated annular bearing-

“disk m* (Fig. 4) and thus impart to the

inper annular sealing-seat or zone 5° an
amount of pressure corresponding to that
required for so re-forming said cap. -

The crown disk m of the cap M is shown
in Fig. 8 of a preferred form in which the
zone m of the disk closely approximates
a plane, while in Fig. 5 the outer portion or
zone mi of this disk is shown drawn down-
wardly to a line or angle coinciding with
the upper surface of the completed pressure-
rings or zones, n* and n* of and in the pack-
ing member D. This construction provides
a considerable initial space at S, Fig. 3,
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which space is progressively reduced some- .

what in the succeeded stages of the setting-
operation, as indicated at S in Figs. 5 and
6. Thus the initial provision in the cap of
a zone at m' adapted to be re-formed sub-
stantially as set forth during and by the set-
ting operation, also provides for beginning
the formation of the pressure-ring n® well
in advance of the formation of the pressure-
ring 72, as indicated in Fig. 4.

During the formation of the inner pres-
sure-ring 72, (Fig. 3), and until this forma-
tion is well advanced for driving down-
wardly the central portion of the disk D,
the outer zone, 2%, is still free of any sub-
stantial compressive force, and is there-
fore readily conformable to the conditions
produced by the described forcing action.

But later, after said inner ring »® 1s nearly

formed, the cap zone m draws down upon
the outer edge of said zome 2', and by a
sliding and compressive action thereon
forces said packing zone or flange against
the bearing-line %, and thus draws and
forms said zone or flange #' outwardly and
downivardly, (see Fig. 5).

This peculiar action when properly per-
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formed, has the effect, in practice, of first

seating the packing disk firmly against the

inner corner-zone or bearing °, then drayw-.
“ing or wrapping that disk

over the medial
zone d of the face C, and finally seating the
outer edge z* firmly against said outer bear-
ing-line 42 Thus the said pressure rings.
n® and 7%, are begun in succession but are
completed substantially simultaneously. In
this operation the packing-disk D 1is sub-
jected simultanecusly to the sealing-pres-
sure and to a diametrical contraction from
a larger initial dimension; this tends to pro-
duce an inwardly sliding action between the
contracting surfaces of the sealing-disk and
the bottle face, and thus tends to draw the
sealing sheet, as D..while under an increas-
ing pressure, into a perfect fit or contact
over the whole area of the contacting sur-
faces, but having said mid-zone portion of
the disk or seéaling sheet with any material
amount of compression.

The diameter desirable for the disk D, in

110

120

130



- wrap down over the bearing %, will usually -
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order that its outer zone 2* may properly

be such as to make this disk edge impinge

within the flange N of the cap M, when the .

parts are assembled ready for setting. Such
an initial excess-diameter of the zone 2!
over the inside diameter of the flange N,
provides a convenient means for a prior as-
sembling of the caps M and disks D, so the
closure device may be handled by the bot-
tling operators, and in machines, as a single
article, and also may be.supplied to the

- trade in that complete form, as explained
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in my said copending application. In prac-
tice, the disks D may be made of various
kinds of sheet material according to the

service required, as may be readily ascer-

tained by trial in any particular instance.

When used for packing liquids, the sealing-

member D may have on the underside there-
of a thin protecting coating of suitable ma-
terial; or said disk D may have applied
thereunder a thin sheet of resistant material,
as set forth, for instance, in my said Pat-
ent No. 1,123206. For the more common
uses, the closure-disk D may be made of
some one of the fiber-stock sheet-materials
now well known in this art as being suitable
for use in bot@fle-closures. Said disks, how-
ever, are preferably made of a material
which is slightly, but only slightly, mold-
able under the pressure of the cap, for there-
by more effectively graduating the sealing
action throughout the circuit of each of the
concentric bearing-zones. . R

The operation of the closure members as
between each other and the bottle-top, gives

focal points or bearing points and lines-of- -

force (“triangulation” lines) according to a
system which is illustrated in Fig. 7 of my
aforesaid patent, and which, is further
shown in Fig. 5 of this application, as ap-
plied in my present invention. From the

anchorage point 3 (on'the -face %) in the-

diagram, Fig. 5, the tension line; or line of
force, 4, may be considered as extending
directly upwardly to the outer focal point
5, which is located on a line 7!, which is
abont vertical to the surface of the outer
bearing-zone. »?; this bearing line or sur-
face then forms 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 bearing line or
zone b°; from the point 7 the tension. line,
as 9, extends directly across the closure and
connects at the point 7” with the similar sys-
tem of triangulation lines on the opposite
side of the closure. Thus the triangulations
on opposite sides, respectively of the closure,
when observed in a sectional view, together
constitute a system in which an -effective

‘balance of the described opposing forces is
obtained. In the present instance, however, .

that system of coaction is‘combined with
and supplemented by a further and peculiar

- arrangement of coacting features which are

more fully illustrated in the diagram, Fig. 6.

Usually, as is well-known, bottle-closure
caps of general class herein referred to, may
have some tendency (when made, as usual
and ‘preferable, of resilient metal) to retract
upwardly by a slight amount, following
their release from the closure-applying ma-

chine or tool. This tendency and mode of

action is’compensated for, in the closure-

constructions shown in my said patent and
in said copending application, by means

of combinations - therein = described and
claimed ; but in my present invention I have
provided a further improvement, and one
having a different or modified mode of ac-
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tion, whereby not only to improve the seal- .
ing effect, but also to compensate and guard =

against any injurious results otherwise aris-
ing from such retractive tendency. From
these explanations and a comparison of the
aforesaid diagrams as described, it will now

be evident that while the complete closure -

when fully applied, may be regarded as a

90

static - device,—as compared, for instance

with a mechanical movement or” like op-
erative device,—nevertheless the forces set

into. action as between the. different,. mem- .

bers or component portions, in the finished

. or closed-on ‘cap, are active forces in the

sense that said forces continue in a ready-to-
act state, so that on any moderate yielding
taking place in any part, other parts-in-
stantly become active and so move and re-
adjust themselves, and thereby continue the
closure in an effective condition. e

- The annular outer portion of the cap M,
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comprising the part N, the zone m* and the

clamp-ring of a special character, and’ this

_wall or zone w, may be regarded (when ap-
‘plied as in Figs. 4 and 6) as constituting a
110 -

whether or not a center zone, as m?, shall be . -

~omitted from the cap M; in Fig. 2, such a

central area. is indicated within and by the
dotted circle 12, and, in Fig. 4, by the line
127, * Considering, now, some assumed. ra-
dially-disposed portion of such clamp-ring,
as for instance the part F, between the ra-
dial dotted lines in Fig. 2, it will be obvious
that this- )
4, at the left-hand of the line 12" And 1in
the preferred construction here illustrated
of said clamp-ring portion of the cap M,
it will be seen that by reason of this con-
struction. in the combinations herein set
forth, said portion F engages over the
bottle-top  and packing-member D in such a
manner as to constitute, in effect, a kind of

itself and remain in place, and thus, at a

118

art F is shown in section in Fig: ~
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clamp so arranged as tp normally act by -

local point in-the circuit of clamping-action,
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" with such relatively large bottles as now
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continue to hold the sealing-sheet or pack-
ing, D, securely in place. By this means, I
am able to “seal” the bottle-top by a com-
bination of clamping effects resulting from
two systems or kinds of action, one being
general, as illustrated by the kinematical re-
lations, as in Fig. 5, while the other in-
volves a continuous circuit of local clamp-
ing-increments, as illustrated in Fig. 6.
The closure cap-zone B (Fig. 4) com-
‘prises the outer zone m* and the inner zone
40, (which is shown inclined relatively to the
axis of the bottle top, and also transversely
non-convex), arranged with an intermediate
zone, as m?, of a suitable width, which
usually will depend somewhat on the width,
radially of the closure, of the bottle-face
itself. In some instances, and especially

commonly used for sealing-up and storing
milk and beverages, the middle zone m* may
properly be regarded as consisting of from
one-fourth to one-half of the diametrical
width of the zone m!.

As shown in said diagram Fig. 6, the
pressure on the inner packing-zone 7° is

resisted by a combination of forces which di-

verge from the point, 2, and which are sub-

- stantially indicated by the dotted lines .g
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and %, of which the line of force g extends
between the anchor-line, 8, and said inner
point 2; while the line of force A extends
from the same inner point 2 to the outer-
zone point 5. These two outer points 3 and
5 being now connected by the line 7/, the
dotted triangle is thus formed of lines
g, 7 and &, and is located with the angles
thereof at 2. 3, and 5, thus indicating by 2
diagrammatic representation, how the prin-
cipal stresses are arranged, or located, and
the relatively intricate mode of action by
which the complete result is obtained. Also,

this diagram supplements the other views as’

regards 'the manner in which the forces act-
ing upon the inner line or zome at b3, are
or may be balanced or resisted by two re-
sistance lines, or zones, one of which is the
anchorage line at 8, directly on the bottle
top B, while the other is on an outer zone,
as n2, of the same sheet-form packing mem-
ber which—in another part thereof,—is
compressed on the said inner-zone b? by the
desoribed coaction of diverging lines of

stress or force. The diagram Fig. 6 also
further illustrates by the aid of said tri-

angle g, f, k, how any radially-disposed
segmental portion of the cap,—within the
zone E of the clamp-ring, (Fig. 4) may be
made self-retaining, since the angle formed
at the point 5 by the lines %, 7, is normally
less than a right-angle when the parts are
organized as here illustrated. The same
features are also indicated by the direction
of the divergence of lines j, #, which in Fig.
4 are drawn about tangential to the inner

1,276,348

bearing-surfaces of the cap of the points 3
‘and 2 respectively. Thus the tangential

direction of the cap-retaining zone, at 3, of
the bottle-top, inclines downwardly and in-
wardly,—as shown by line j—relatively to
said tangential direction (shown by line %)
in an axial plane of the closure,- (Figs. 4,
6) of said corner-zone, as 7’ of the sealing-

‘disk D, so that each segmental radially-dis-

posed part, as I, of the crown-disk part of
the cap M, becomes self-retaining on the
bottle-top while bearing on both of said
outer and inner zones of the sealing-disk.
Tn connection with the features of con-
struction here described, other advantages
are illustrated in Fig. 6, where the arrow
# indicates the approximate direction of
one of the principal lines of force, or
stresses, as between the completely applied
cap M and the bottle-face. On comparing

this feature with the other figures as de--

scribed, it will be evident that the outer
flange N being forced under the retaining
face % by the usual setting die (not shown)
applied 'in the direction of the arrow Vi
(Fig. 8) operates to draw downwardly the
whole cap. This operation, however,
after the compression, or downward move-
ment, has reached the proper point as re-
gards the zone 0%, still draws down: the outer
portion of the cap-zone mt,
shifts, or flexes this zone from approxi-
mately the initial position thereof in Fig. 3,
to the final position thereof in Figs. 4 and
5. During such flexing of the cap to final

position, the described descent of the par-.

tially re-formed cap-zone m' to position
Fig. 5, naturally operates to flex,—or turn
outwardly,—the said concave wall or zone
aw, so that this zone may be said to turn or
may slightly revolve in an outward direc-
tion over and upon the inner compression-
zone at n® of the packing-member, while

at the same time, the lower part, as at 2,

Fig. 5, of said wall zone w, is located at or
below the line of the bottle-face C, and in a
position for operating as a kind of resilient
clamp or hook, in the direction of arrow
719, whereby to resist the outward stress
wpon the cap by a resistance directly against
the inner bearing-zone of the bottle-face.
Thus the strains due to the flange-retaining
engagement at %, in any one part of the
circumference of the closure, are directly

‘and largély balanced and opposed by a re-

sistance in the direction 71° and against the
bottle-face, at b°, in that same part of the
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and thereby
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circumference, thereby materially reducing

the amount of the stress which otherwise

would be transmitted across the cap and be
there received on the outside of the bottle-
face, as herein further illustrated in Fig. 5.

In Fig. 7, T have shown a modified form

‘of the closure which is more fully described,

in a general way, in my said copending ap-

126
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blication, but as herein shown the wall w,
(Fig. 7) is located lower down, thus corre-
sponding with the position and relations
thereof in Figs. 3, 4 and 6. In Fig. 7, how-
ever, said wall w is shown of a relatively
smaller diameter, thereby providing for the
insertion of a supplemental and narrow
packing-ring, R, so arranged as to press the
member D directly against the particular
bearing-zone %, while itself bearing firmly

- against only the lower part or zone .of the

inner surface of said wall w. This arrange-
ment also provides for a low-pressure zone,
in the nature of a space at-S? corresponding
in’ position,—and relatively in purpose,—
with the space St

" be prevented from changing the mode of ac-

20

tion. already described, of the “clamp-ring”
portion of the cap M. ’
'The central disk m® of the cap constitutes

-one device or form of means for preventing

- 'the stresses ‘and pressures from deforming

25

the cap-zone,w. The cap M, therefore, may
be .said to comprise the inclined pressure-
zone w and an integral connection with the

-tensioning-zone m! lying outside of said

. Dressure-zone 6%, and also connected with

30

the central or concentric resistance-zone m?

which is located in a position, or.at a level,:

considerably below said tensioping-zone.
When seen in a direction vertical, or nor-

- 'mal, to a radial plane,—as, for instance in

35

40

Fig. 6, the cross-section of the annular cap-
zone K has, relatively, a hook-form and
reaches over ‘the three points or pressure-
lines 9, 3, and 5, as already explained. But,

‘usually and _preferably, the -cap will be

formed of metal having some resiliency com-

bined with a considerable resistance to def-
© ormation, so that in the applied closure, the

desired . torsional stress and sealing effect

. can be maintained  for long periods ‘with

‘slight if any impairment by the well-known
tendency of ductile metals to slowly yield
‘under a continued strain. These qualities of

“. the metal and of the cap, in connection with

‘inclined ‘wall % and the peculiar relations

. thereof, normally result, as I apprehend,

60

in'the' formation of some kind of functional’

focal point or 4xial line located at about the
point 15 in Fig. 6, and with relation to which

-the. flexing-movements of the cap-zone seem

" to occur in accordance with the illustration
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of such movements in Fig, 8. For instance,
should the cap be warmed and .thus be

slightly increased in diameter, the anchor-

age point 8 would normally move slightly
farther up; but this would permit the entire

outer zone to flex or rotate inwardly and so

tend to maintain the sealing-effect on the

- corner-zone 5°. And in these movements of

self-adjustment, as: involved in subjecting
the closure to a wide range of temperatures

ps necessary in the more recent commercial

/

<«

in Fig. 6. Thus the ring -
when arranged as here explained, may

sheet,

~are further developed as I will now more

Py
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practice, my improved closure-cap having
the relative hook-form sectional shape and
combined with the two bearing-zones located .
as set forth,—and -operating ‘substantially
along the described three chief pressure-
lines,—is found in practice to meet the ex-
acting requirements in a most complete and
effective manner, :

From a.comparison of Figs. 2 and 8, it
will be evident that when the cap M is
forced down from its initial or preliminary
position in Fig. 2, to the completely applied
position in Fig. 8, the entire outer portion

70
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~within the clamping-zone E, (Fig. 4), be-

comes in a sense torsionally . deflected, or 80
flexed, so that when the attaching flange N
is closed under. the lock-face % of the bottle,
a_pressure line will be: normally formed at
about _the point 3, Fig. 6, and will extend

entirely around the neck of the bottle. The 85

-said point, or line, 3, thus becomes, relatively

a focal point or center, around which the
torsional reaction naturally will tend to

*carry inwardly the upper portion of the cap,

and- also carry downwardly that portion 90
within the zone w. These stresses or flex-
ure-tendencies due to the described reverse
flexure produced during the setting opera-
tion, are diagrammatically indicated by. the
curved arrow-lines 7 and * in Fig. 6, and

normally operate for holding the outer pack-

95

-ing-zone 7%, of the.sealing-sheet D, in firm .

contact with the bottle-face, and to hold the
inclined inner-zone w of the cap firmly
against the inner-zone n* of the packing-
and thus hold this packing-zone
pressed firmly against the zone 4° of the
bottle-face. But the features here explained,

100

fully point out, 105
As seen in a plane radial to the closure,—
as| in the sectional views Figs. 4, 6 —the

tangential direction of the inner zone n® of

" the disk D, is shown by the line ¢ to be in a

direction transverse to the tangential di- 110
rection of the outer zone n? of said disk: this
is also shown by the line », Fig. 6, where
said inner and outer packing zones are also
shown separated by an annular low-pres- .
sure zone, at S*, extending from said outer 115
zone, n®, mwardly to the upper line, at z°,
of said resistance-wall w. ' T

In the diagram Fig. 6, the three points 2,
3 and 5 are shown in such a triangular rela-
tion that a functional focal peint, (or axial- 120
line as regards the described torsional ac-
tion), located at about the point 15, will

‘have the same relation, substantially, to each

of the bearing-zones 62 and. b3, since said
point 15 is located at the intersection of the 125
lines y and 2, which are normal to lines ¢
and v, at about said points 2 and 5, respec-
tively. Said lines ¢ and v, are therefore
about tangential to the high compression
areas n° and #% of the sealing-disk D, In 130
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the diagram, it will be seen now the tan-
gential line ¢ of said corner-zone compres-
sion-area 7%, may be so located that a line,
as v, drawn normal to said line ¢ at the point
2, will pass, when extended, well above the
anchorage-point 8, so that a circular-arc
(not shown) passing through the three said

points 2, 5 and 3, may have an arc-length

greater than 180 degrees, and thereby make
any radial-zone portion, as F, of the cap M
to be normally self-retaining on the bottle-
top. Thus as shown in said diagram and in
the sectional views, it may be said that in
the fully applied closure, the annular pack-
ing-zone, as 7%, of the packing disk D, is
diametrically supported against said in-
clined wall w,—which for this function acts
as a resistance-wall—and that the closure
has the several members thereof arranged
for forming a relatively low-pressure zone
which is located over a medial-zone of the
packing-face of the bottle, and between tyo
concentric high-pressure bearing-zones in
which the high-compression areas, (as seen
in a plane that is radial to the closure),
have a transverse direction, each relatively
to the other. : '

The self-retaining feature of said circum-
ferential zones I,—each considered by
itself,—is accomplished by so constructing
and: combining the several members and
their coacting details, that the three points
2, 8, and 5 are located at the angles of a tri-
angle which is formed by the described lines
4, ¢, h, and which has each the said angles
thereof less than a right-angle; and, it
should be noted, this feature of the segment
T is combined with the stabilized form and
support, of the ring-like outer portion of the
cap M, as described in connection with
Fig. 9.

The curve or bend indicated at 6° in the
bottle-top and inner surface cap-zone w is
arranged in a non-conforming shape or re-
lation, or both, for thereby bringing into ac-

“tion a peculiar stress or resilient mode of

action, whereby the circuit of attachment, at
8, holds the outer clamp-zone m', so far
downwardly as to also press downwardly
the inner-zone w, by a kind of torsional
movement of the clamp - ring or “crown-
disk” of the cap. In Fig. 6, I have indi-
cated this mode of action in an approximate

manner, by the curved arrow-lines " and 7%,

which are drawn as circular arcs about a
point, 15, which in practice should be as-
sumed as being at about the center of the
outer zone 7n? and the lower zone or line
where the cap is anchored, so to speak, un-
der the retaining flange, %, of the bottle-
top. The described torsional movement is
also further shown by the position of the
entire clamp-zone, as indicated in Fig. 3,
where said inner-zone is less elevated in re-
lation to the zone m* than is shown in Fig. 4.
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This difference will, of coturse, be increased
by the use of a.thicker packing sheet, (not
shown), or when applying the cap to a bot-
tle-top of some abnormal proportions, as for
instance when the inner-zone, as b°%, of the
bottle face shall be made higher, or of less
internal diameter than the proper average.
In the preferred construction herein illus-
trated, it will be seen that the zone b is
shown of a convex form which has the de-
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seribed non-conforming relation to the in- -

ner surface of said wall w.

The annular crown-disk may be regarded
as comprising all that part of the cap M
which is located within the annular-zone E,
and- as being provided on the outer circum-
forence thereof with some suitable bottle-

80

engaging or attaching means, as the depend- .

ing flange N, which may constitute the re-
taining means whereby to removably attach
the cap to one of the bottles to which the
caps, in any given instance, are to be ap-

85

plied. The inner portion or zone, as w, -

of said apnular zone E, is shaped and. ar-
ranged for constituting a combined resist-
ance-wall and packing-wall which is located
with the transverse section thereof located
in an inclined position, and in a position
so that when applied to the bottle-top, the
inner, or corner-zone, as 0%, Fig. 6, of the
top, will mold the sealing-disk, as D, into
such conformity with a zone of said in-
clined cap-wall, as to form a highly perfect
packing or seal. ~A further feature of the
packing-wall w as shown in the drawing, is
that the inner and lower edge, at 2° of said
wall w is of a less diameter, while the upper
and outer edge at 2° is of a greater diameter
than the said corner-zone &° of the bottles
to which the caps are to be applied.

A further feature of the closure in the
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preferred form thereof herein shown, is that

the upwardly and outwardly inclined zone
w is made of such a relative diameter and
the inner surface thereof is located in such-
a position relatively to the corner-zone b® of
the bottle-top, that the direct line of ac-
tion;—as the line y, Fig. 6,—between said
corner-zone and said inner surface, brings
the sealing sheet- D against said inclined in-
ner wall-surface along a lower portion or
zone thereof with an intense force, or pres-
sure, while a lesser pressure, if any, will nor-
mally be exerted against the zome at 2°
which is contiguous to the space or low-
pressure area OT zone S'. .

Tn the operation of applying the cap M

116
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to the bottle-top, as will now be evident, the -

outer zone m? is at once forced down to its
final, or permanent position, (Fig. 6), and
this is done under a force, or pressure, suf-
fcient to “set” or condense the outer edge
n? of the packing disk, into a firm border-
zone (this is indicated by the shading at »?
Figs. 4, 6, 8), and while so held, the re-
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taining rim N is forced from its open posi- -

tion in Fig. 3 to its closed position in Figs.
4, 6,-8, thereby fixinig the distance between
the points 8 and 5 (see Fig. 6), and also
making permanent the relation to the bottle
top and to the disk of the retaining rim %

(Figs. 3, 4), and of all that portion of the

cap M .which is within said zone m* In
sald cap-applying operation, however, that

‘part of the cap which is within the zones

m? and w, is forced down to a relatively
lesser extent, so that that portion of the
material of the disk D which is in con-
tact with said face * of the bottle-top and
the inner face of cap-zone w, is not nor-

mally subjected to so high a degree of pres-

sure as said outer disk-zone m2 = Accord-
ingly said disk-material at 2® is left (at the
end of said cap-affixing operation) in.a con-

dition of only a partial condensation, but is

held under a- constantly-acting and down-
wardly-acting stress or pressure due to the

- upwardly-flexed cap-zones m* and m?. This
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downward " pressure tends, of course, to
further and constantly compress said disk-

material at 7® to a smaller thickness, and

on any such reduction of thickness,—which
naturally must normally occur in course of

_time,—then the cap-zone w follows down
automatically to thereby maintain the re-

quired pressure-contact, and this is done
without in any way materially affecting the
aforesaid outer-zone m! of the disk, since
the shift or .readjustment of position of the
cap-zones m?, w, is chiefly affected by the
described “torsional” flexure of that an-
nular portion of the cap which is comprised
in sai(f zone m?*, and which is in a.relatively
stabilized condition. “

The features and operations 'just de- .

. scribed are specially and diagrammatically
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illustrated in Fig. 8 in which the cap is
shown (by the solid lines) in section, and in
a - position corresponding to Fig.-6; this
position is a medial one, and is designated
by 80. When, as already explained, the
disk zone at n® shall have become reduced
in thickness, then:the entire cap-zone E, (of
Fig. 4), will swing downwardly and in-
Wardly,-;substantiaﬁy as if .turning about

-a point at or near 15,—and ‘thereby bring

* the inner zones of the cap ‘to the lower posi-
- tion indicated by the dotted lines at 25.
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Conversely, whenever,—after the cap is.once

fully applied,—the disk-zone n* shall be-
come thickened; the shifting of the zone w
will be in a reversed, or upward direction,

so that the position of the cap will then be

more elevated, as indicated, for instance, by

the dotted lines at 85; these operations, of
course, are permitted and favored by ‘the.

open space at-S*, dnd by the portion of rela-

- tively uncondensed annular zone of packing

65

material located in. the zone m?, and between
said-zones of condensed packing material at

2

n? and n®. However, during any such shift-

ings of the cap from any one to another of
sald positions 25, 80, and 85, the firm grasp
of the cap at points 8 and 5 remains prac-
tically constant and unchanged. Thus the

70

automatic regulation of the position of the

cap-zone w relative to the bearing zone 22, is
effected without - any ‘substantial modifica-
tion, and with no impairment, of the pack-
ing, in the narrow zone at %, and so that
the inward pull normally due to the pressure

at n° will be properly resisted (in the direc-

tions of the force-lines at % and g), by the
cap bearing against the bottle (at point 3)
and against the highly condensed packing
material &4t »2  Such an upward shift or

.7.5j

80

movement as above described, of said zone

w, may be caused in some instances by an in-
crease of gas-pressure within the” bottle,

~after the cap is applied. RIS
réason of the outer bearing-zone the " :

By

85

sealing-disk extending inwardly to and be- .
tween the inclined resistance wall ‘w and the "

corner-zone 5° of the bottle-top, the cap it-
self is thereby upheld so as to produce in
the annular crown-disk the torsional  stress
required or proper for maintaining an ef-
fective sealing-pressure upon that part of
the packing-member which is between said
inclined wall and said cormer-zone. In this
particular organization of said members and
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Teatures, the peculiar relation of the said in-
cline wall inner-surface to the corner-zone. -

- 6%, produces a molding-effect on the sealing-

disk and in a narrow annular zone thereof,
while -the relatively conical form of said
wall w causes this part of the cap to operate
after the manner of a forcing member for de-
pressing, by such molding action, the central
portion of said sealing-disk and for wedging,

10(

10t

so to speak, the said annular zone of this -

disk, both downwardly upon and outwardly
against the surface of said eorner-zone &%,

-~ When the central-zone m® of the cap is

omitted, this provides & relatively greater

“torsional flexure or rotative action, of. the -
remaining portion under.a given stress. In '
disk D - .
stability suffi- * -

this -case, however, thepacking
should have a strength and _
cient. for holding any -pressure within the

110
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115

bottle or other container to which the closure )
shall be so applied. ~ Also, in some instances, B
should it be desirable to reduce the rigidity - -

of the:cap at or along the outer line .12 of

_the central zone, a row of holes may be made

120

along that line; or, the metal at that line""
may  begrooved or otherwise reduced in

thickness; (not herein shown).

Also, if de- -

sired, a central portion of the disk D, cor- . R

responding to or smaller than the said cap-

126

-zone m?, may be omitted or removed. - One .’

object of such a perforation of the disk D,

-1s to increase the facility with whith the

shape and £, |

zone 7 thereof will be molded into. proper

180
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Having thus described my invention, I
claim: '

1. In a bottle closure of the class de-
scribed, in combination, a bottle-top having
an upper packing face and provided with
cap-retaining means for engaging a closure-
cap, and having in said upper face a pair of
concentric ~ bearing-zones comprising .an
outer bearing-zone and a concentric inner
bearing .zone which is a corner-zone and
which is separated from said outer zone by
an intervening flat zone, of a closure-cap
comprising an annular crown disk provided

on the outer ‘circumference thereof with a

depending outer- portion and arranged.for

engaging said cap-retaining means of the

bottle-top, and provided on the inner cir-
cumference thereof with a depending - re-
sistance wall consisting of a depending and
conically-shaped sealing-pressure zone lo-
cated in a position above said corner-zone
and having in the radial cross-section there-

" of a downwardly and inwardly inclined po-
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sition, and having on the upper line thereof
a diameter greater than the inner diameter
of said corner-zone, and a packing member
consisting of a sealing disk having an out-
side diameter corresponding with said outer

' bearing-zone, and held impinged thereon

by an outer zone of the cap, and also ex-
tending inwardly between said inclined re-
sistance wall and said inner corner-zone, and
thereby upholding the said resistance wall
and producing a stress in the annular crown-
disk for maintaining a sealing-pressure
upon the packing member between said in-

“clined wall and said corner-zone.

2. In a bottle closure of the class described,
in - combination, a bottle-top having an
upper packing face and provided with cap-
retaining means for engaging a closure-cap,
and having in said upper face a pair of con-
centric bearing-zones comprising an outer

bearing zone and a concentric and convex .

inner bearing-zone and which is separated
from said outer zone by an intervening flat
zone, of a metal closure-cap comprising an
annular crown disk which is provided on
the outer circumference thereof with means
for engagihg said cap-retaining means of
the bottle-top, and is provided on the inner
circumference thereof with a depending and
transversely non-convex
zone in position -directly above said inner
bearing-zone and having in section.a down-

"wardly and inwardly inclined position, and

- a packing member consisting of a sealing

60

disk having an outside diameter correspond-
ing with said outer bearing-zone, and held
impinged thereon by an outer zone of the
cap, and also extending inwardly between

- said inclined sealing-pressure zone and said

6B

inner corner-zone for thereby upholding the
said inclined zone and producing a stress in
the annular crown-disk, and having the tan-

’

- rection thereof i

sealing-pressure .
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gential direction thereof in said corner-zone
in a direction (in an axial plane of the
closure) transverse to the tangential direc-
tion of said outer packing-zone.

3. In a bottle closure of the class described,
in combination, a bottle-top having an upper
packing face and provided with cap-retain-
ing means for engaging a closure-cap, and
having in safd upper face a pair of concen-
tric bearing-zones comprising an outer bear-
ing-zone and a concentric and convex inner
bearing zone, of a closure cap of resilient

metal comprising an annular crown disk

which is provided on the outer circumfer-
ence thereof with means for engaging said
cap-retaining means of the bottle-top, and is
provided on the inner circumference there-
of with a depending non-convex or sealing-
pressure zone in position directly above said

inner bearing-zone and having in section a
downwardly and inwardly inclined position,.
and a packing member consisting of a seal-

ing disk having an outside diameter corre-
sponding with said outer bearing-zone, and
at its outer edge held impinged thereon by
an outer-zone of the cap, and also extending
inwardly between said 1nclined sealing-pres-
sure zone and said inner corner-zone for
thereby upholding the said sealing-pressure
zone and producing a stress in the annular
crown-disk, and having the tangential di-

direction (in ah axial plane of the closure)
transverse to the tangential direction of
said outer packing-zone, and having said
outer and inner packing-zones of said pack-
ing-member separated by an annular low-

zone inwardly to the upper line of said in-
clined zone. ’ .

' 4. Tn a'bottle closure of the class described,
in combination, a bottle-top having an upper

- packing face and provided with cap-retain-

ing means for engaging a closure-cap, and
having in said upper face a pair of separate
and concentric bearing-zones comprising an
outer bearing-zone and a concentric and con-
vex inner bearing zone, of a metal closure-
cap comprising an annular crown disk which
is provided on the outer circumference
thereof with means for engaging said cap-

said corner-zone in -a
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pressure zone extending from said outer -
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retaining means of the bottle-top, and is

provided on the inner circumference therect
with a depending resistance wall having a
non-convex  pressure zone in position di-

rectly above said inner bearing-zone and -

120

having a downwardly and inwardly inclined

_position, and a packing member consisting

of a sealing disk having an outside diameter
corresponding with said outer bearing-zone,
and held impinged thereon by an outer zone
of the cap, and also extending inwardly be-

tween said inclined resistance wall and said

inner corner-zone for thereby upholding the
said resistance wall and producing a stress
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in, the annular crown-disk, and having the
tangential direction thereof in said corner-
zone in a direction (in.an axial plane of the
closure) transverse to the tangential direc-
tion of said outer packing-zone, and having
said ouvter and inner packing-zones of said

packing-member separated by an annular .

low-pressure zone extending from said outer
zone inwardly to the upper line of said re-

sistance wall, the closure also having the’

tangential direction of the cap-retaining
zone of the bottle-top inclining downwardly
and inwardly relatively to said tangential
direction (in said axial plane of the closure)
of said corner-zone of the sealing disk,
whereby each radially-disposed segmental
part of the crown-disk becomes self-retain-
ing on the bottle-top while bearing on both
of said outer and inner zones of the sealing
disk, substantially as set forth.

5. In abottle closure of the class described,
in combination, a bottle-top having an upper
packing face and provided with cap-retain-
ing means for engaging a metal closure-cap,
and having in said upper face a pair of con-

centric bearing-zones comprising an outer.

bearing-zone and a concentric inner bearing
zone which is a corner-zone, of a closure-cap
of resilient metal and provided on the outer
circumference thereof with means for en-
gaging said cap-retaining means of the bot-
tle-top; and also provided with a depending

and conically-shaped combined resistance-.

wall and transversely non-convex sealing-
pressure zone located in
above said corner-zone and in section hav-
ing an inclined position, and having on the
lower line thereof a diameter smaller than
the inner diameter of said corner-zone, and

a_packing member consisting of a sealing

disk having an outside diameter correspond-
ing with said outer bearing-zone, and held
impinged thereon by said sealing-pressure
zone of the cap, and also extending inwardly
between said inclined packing wall and said
inner corner-zone,.and thereby upholding
the said resistance wall under a stress for
maintaining an effective sealing-pressure
upon the packing member. |

6. The herein described improvement in -

caps for bottle-closures, it consisting in a
metal-cap comprising an annular and tor-
sionally-resilient erown-disk provided on
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a _position directly .

@

the outer circumference thereof with a de-
pending outer flange having retaining
means, and provided on the inner circum-
ference thereof with a depending and con-
centrically - located and conically - shaped

55

sealing-pressure wall constituting a com- -

bined resistance-wall and packing ‘wall
which is located with the transversely non-
convex section thereof in an inclined posi-
tion, and has the lower edge thereof of a
diameter less, and the upper edge thereof of
a diameter greater than the inner diameter
of the inner corner-zone of the bottle faces
to which the cap is to be applied, in combi-
nation with a sealing-disk having an out-
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side diameter corresponding with the inside -

.diameter of said outer flange and extending
under said inclined wall, and consisting of

a material moldable by compression without
lateral flowage into conformity with a zone

of said wall when the cap is applied to the .

bottle-top. o -
7. The herein described improvement in
caps for bottle-closures, it consisting in a
metal-cap comprising an annular and tor-
sionally-resilient crown-disk provided on
the outer circumference thereof with a de-
pending outer flange having retaining
means, and provided on the inner circurn-
ference thereof with a depending and con-
centrically - located and conically - shaped
sealing-pressure wall constituting a com-
bined resistance-wall and transversely non-
convex packing-wall and which is Iocated

with the transverse section thereof in an in--

clined position, and has the lower edge
thereof of a diameter less, and the upper
edge thereof of a diameter greater than the
inner diameter of the inner packing-zone of
the bottle faces to which the cap is to be ap-
plied, in combination with a sealing-disk of

uniform initial thickness throughout and
“having an outside diameter corresponding -

with the inside diameter of said outer flange
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and extending under said inclined wall, and -
consisting of a material moldable by com-

pression without lateral flowage infe con-
formity with a non-convex zone of said wall

‘when the cap is applied to the bottle-top.

WILLIAM E. GASTON.
Witnesses: K ' o
Taomas J. Warn,
~Nawncy R. Cimmiro.
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