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" The present invention relates to a bottle seal-

“ing cap and more especially to a sealing cap for

the mouth of a milk bottle and composed of
paper or similar fibrous material, .
One of the primary.objects of the invention is
to provide a sealing-¢ap of this character which
will effectively preclude malicious tampering with
the filled bottle or its contents, it being so shaped

. and locked upon the lip of the bottle mouth as
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to prevent removal therefrom without mutila- B}
- tion .or breaking of the cap o such an extent ¢
- of the bottle, -

that it will give immediately apparent evidence
of its having been removed and _thereby notify
the user that the protective
provided by the cap has been broken.
_Another object is to provide a Sealing cap of
this character which is capable of being so
formed and set on the lip of the bottle mouth

-that it will it smoothly and intimately against

and around such lip and will be locked thereon
by the inherent properties of the material com-
posing the cap, thereby precluding the présence
of crevices or other spaces between ‘it and the
lip which might admit or permit the lodgment of

"bacterial or other unsanitary matter, so that the .
sealing cap will maintain the bottle mouth and
-lip in a clean '

and sanitary condition, . :
A further object of the invention is to pro-

‘vide & method of making and applying a cap of

this character whereby the cap can be manu-
factured inexpensively
bottle mouth by a rela-
tively simple means. . - e

To these and other ends, the invention: consists
of certain features which wiil be hereinafter more

fully described and claiméd. _ MR

" In the accompanying drawing: X :

- Fig. 1is a diagrammatic view showing the pre-

ferred manner of molding a sealing cap according

to the present invention; . - o
Fig. 2 is a diagrammatic view showing dies

- suitable for compressing the flange of the molded

: cap st intervals

- ‘dles shown in Fig. 2, showing the manner in’

around its circumference; _
Fig. 3 is a fragmentary sectional view, on an
enlarged scale, taken through portions of the

- . which the flange of the cap is compressed thereby
-at intervals around its cireumference; ’

Fig. 4 is a view of the cap, partly in section,
showing its condition after being acted upon by
the dies shown in Fig. 2; DR )

Fig. 5 is.a vertical section through thé mouth

‘of a milk bottle and means for remolding or af-
- fixing the sealing cap upon'the bottle; : .

. of the bottle, showing
- locked thereon;. -

seal intended to be

and can be affixed rapidly -
- and with facility to the

Fig. 6 is a section taken on the line 6-—6 in’
Fig.-5; '
Fig. 7 is an elevation of the heck or upper end
the sealing.cap molded and

- Fig, 8 is a section taken on the line 8—8 in
Fig. 7; and ) ;

Fig, 9 is a diagrammatic view, on an enlarged
scale, showing the manner in which the fibrous
structure of the flange of the sealitig cap is al-
tered during the molding thereof upon the lip
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Similar parts are designated by the same ref- .

.erence characters in the several figures.

The bottle sealing cap, according to the pres-
ent invention, is preferably molded to approxi-
mately its finished form from paper pulp such

. for example as that commonly used for making

seamless paper articles, or from similar. fibrous
material.. As shown for example in Fig. 1, a
pair of wire mesh or other foraminous mold
members { and 2 having approximately the form
of the cap to be molded may be pressed together
upon & body or layer 3 of wet or moist and rela-
tively loose paper pulp which may be produced in
any well known manner, the portion of the pulp
between the mold members being squeezed to
bress therefrom the excess watet or moisture and
to reduce the same to the desired thickness of the
cap, the cap thus formed having a disc-like por-,
tlon 4 and a surrounding annular flange 5 of a
diameter to fit over the lip of the bottle mouth,
this flange. being conical or flaring toward its free
edge to facilitate manufacture of the cap and
enable nesting of the caps for shipment to the
point of application,, _— :
The cap, molded in the manner deseribed, after
partial or complete drying thereof, is subjected
to an action which compresses portions of its-

‘flange spaced- circumferentially thereof, leaving

the- intervening portions of the flange uncom-

pressed.. This-action i§ preferably performed by
- the means shown in Fig. 2 wherein 6 is a female, -

die the opening in which is fluted to form ribs.
1 which extend paralle]l to the axis of the opening
and are spaced around its circumference, forming

‘grooves 8 between them, and 9 represents s male

dié or plunger which operates through the open-
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ing in the die 6. The die 8 is of such & diameter -

that the clearance between it and the inner
surfaces of the’ribs 7 is less than the thickness
of the flange and the cap so that when the cap-
is placed between the dies as shown in Fig. 2 and
the die 9 is forced through the die 6, the flange

- § of the cap will be compressed between the in-

50




10

15

20

25

30

40

50

&5

2. S
wardly projecting ribs 7 in the die 6 and the
periphery of the die 8, thereby causing the flange
of the cap to be compressed or reduced in thick-
ness on the lines 18 which are spaced circumfer-
entially ‘around the flange, leaving intervening
uncompressed areas tt in the portions of the
flange which were accommodated by the grooves
8 in the die 6 as shown in Fig. 3, these alternately
compressed and uncompressed areas thus formed
in the flange extending transversely of its cir-
cumference or approximately parallel to the axis
of the cap. In order to avoid breakage of the
cap while it is being forced through the die 6,
the die or plunger 8 is preferably formed with &
circumferentially extending screw thread 12 to
bear against the inner side of the flange of the
cap and thereby grip it substantially throughout
its area, thereby assisiting the end of the plunger
in forcing the cap through the die. Fig. 4 shows
the form of the cap after it has been thus acted
upon by the dies 6 and 3, the alternately ar-
ranged compressed and uncompreéssed portions
10 and 11 in its flange forming flutes therein.
The fluted cap is aflixed to the bottle, according
to the present invention, by molding the flange
of the cap upon the lip surrounding the mouth of
the bottle, and such molding of the cap upon the
bottle may be accomplished by relatively simple
means such for example as that disclosed in
my prior application, Serial No. 515,631, filed Feb.
13, 1931, and a portion of which means is herein
shown. In the present instance, 13 represents
the upper end or neck of an ordinary milk bottle
the mouth 14 of which is surrounded as usual
by an annular lip {5 which is convexed outwardly
in vertical section so that the lower portion of this

lip where it joins the bottlé neck will be of reduced

diameter relatively to the upper portion of this
lip. The bottle, which is filled at the time

the sealing cap is applied, may be closed by the -

usual closing disk 16 which may be pressed as
usual in the recessed mouth of the bottle. After
the cap, in the form shown in Fig. 4, is placed
over the bottle mouth so that its disc-like por-
tion rests upon the top edge of the bottle and its
flange extends downwardly around the- lip 15,
an annularly arranged set of pressure applying
springs I8 are simultaneously forced inwardly
against the flange of the cap, the cap having
been moistened with water either before or after
being placed on the bottle so as to soften some-

.what the ‘pulp or fibrous material composing it,

and while the pressure is applied to the flange of
‘the cap by the springs 18, heat is also applied to
expel moisture from the pulp or fibrous material

composing the flange and thus assist in impart-

ing a permanent set to the flange. The springs

i8 are each segmental in form so that they col--

lectively form a substantially complete circle

around the fiange of the cap and the lip of the -

bottle and each of these springs is concave on
its inner surface in ‘a plane transverse to 1its

circumferential length to conform with the out-

" wardly convexed.contour.of the bottle Lip .15.

. bottle will cause the flange of the cap to be molded .

.70
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Therefore, forcing of the springs I8 simultane-

ously inwardly against and entirely around the .

flange of the cap applied over the lip 15 of the

upon and around the Hp 15 and to assume & con-
tour which conforms with that of the lip, the
lower edge of the flange of the cap being pressed
inwardly so that it underlies the outwardly pro-
jecting portion of the bottle lip and thereby be-
comes locked thereon. The diameter or circum-
ferential extent of the lower portion of the flange

2,169,804 .

of the cap is reduced to enable it to thus underli

or lock beneath the lip 5 of the bottle, and such -

reduction in the diameter or circumferential ex-
tent of the flange of the cap is facilitated or made

. possible by the previous formation of the alter-

nately arranged compressed and uncompressed
portions 18 and 11 spaced in the direction of
the circumference of the flange. The simulta-
neous inward pressure exerted on the flange of
the cap by the surrounding pressure-applying
springs or members 18 causes radially inward
pressure to be applied to the projecting uncom-
pressed portions (1 of the flange and also imposes
a circumferential compression upon the flange

tending to contract its diameter or circumferen--

tial extent, and these forces thus set up in the
pulpor fibrousmaterialcomposing the flange cause
the fibers from the relatively thicker uncom-

pressed portions 11 to slide or shift into interlap-

ping positions between the fibers in the adjacent
compressed portions 10 of the flange, thus -
creasing the thickness of such compressed por-
tions, as will be seen from the disgram, Fig.
9, which represents the condition of the flange
of the cap at an intermediate point in the molding

thereof upon the bottle lip, this relative shifting
of the fibers composing the flange of the cap re-
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ducing its diameter or circumferential extent so -

that it contracts toward or against the lp. 15
of the bottle, and upon completion of this mold-
ing action, the flange of the cap will be molded

intimately against the bottle lip 15 so that it con-

forms exactly with the shape thereof and ex-

tendsundertheoutwardly convexed portion there- .

ofsotha,tthesealingcapwillbeﬁrmlylocked

_upon - the lip. Since the lip I5 of the bottle

is smooth, the inner surface of the flange of the

cap will be molded smoothly against it, and since

the inner or flange engaging faces of the springs
or pressure applying members 18 are smooth, the
outer surface of the flange of the cap, when the
molding thereof upon the bottle has been com-
pleted, will be smooth and will have substantially

the-appearance shown in Fig. 7, the compressed-

and uncompressed portions 18 and 11 of the flange
being brought by the molding operation to the
same thickness so that the wall of the flange
of the cap, after being molded on the bottle, will
be of substantially uniform thickness.

The rearranging of the fibers composing the

flangé of the cap, during the molding thereof

upon the bottle lip, is facilitated by the moist -
condition of the pulp or fibrous material compos--

ing the flange and during the molding of the
flange of the cap upon the bottle, heat is applied
thereto; as by an electrical heating coil 19 which
may be placed in a head 21 containing the pres-
sure applying members 18 so as to maintain them
in a heated condition, the heat thus applied
serving to expel moisture from the flange of
the cap and to thereby impart a permanent_set
to the flange molded on the bottle lip.

The springs or pressure applying members 18

_may be simulaneously forced radially inwardly by
the means shown in my prior application here-

inbefore referred to, comprising a set of plangers
29 slidable radially in the head 21 and each hav-
ing the middle of one of the springs I8 attached
thereto as by a screw 22, and another set of
plungers 23 slidable radially in the head 21 be-
tween the plungers. 28 and (slidably bearing
against and overlapping the adjacent ends of the
respective springs or pressure applying members
18, all of the plungers 20 and 23 ‘being simul-
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taneously forced inwardly by a set of levers 24 75



10

15

* from the bottle by the user may

20

25

‘pivoted ‘to the head 2

‘bressure around the flange

2{ at 26 and all engaging
an actuator 26 which is held stationary while
the head 21 is lowered over the bottle mouth as -
In said. prior application, so that the members
18 will be pressed Inwardly evenly or with equal
of the cap and the
bottle lip, Spaces left between the ends of adja-
cent springs {8 compensate for the reduction in
diameter or circumferential extent of the flange
of the cap under the molding action thereon pro-
duced by these springs. = . - : "

The bottle sealing cap provided by the present
invention effectively seals the bottle from ma-
licious tampering with its conténts since the cap )
is permanently molded on the bottle lip and is
securely locked thereon by the flange of the cap
which extends beneath the outwardly convexed,
portion of the hottle Hp. Removal of thée seal
) e 1S be accomplished
easily by a twisting and lifting force applied*
thereto by the hand, but removal ‘of the sealing
cap causes splitting or breaking of the flange of
the cap in order that the lower portion of the
flange of the cap may pass over the upper por-
tion -of the lip which is of relatively greater di-
ameter. Therefore, removal of the cap for the
purpose of tampering with the contents of - the

- bottle would lead to immediate detection, the

30

consequent splitting or mutilation of the flange
of .the cap being plainly apparent. Since the
flange of the cap covers .the entire lip of the

- bottle and extends to its junction with the neck -

35 -

of the bottle, the flange of the cap serves as a
covering for the.bottle lip so that bacteria or
other unsanitary matter cannot reach or lodge
upon the bottle lip and hence milk or other con- -
tents poured from the bottle will not be con--
taminated, Furthermore, the sealing cap molded

on the bottle 1s locked  thereon by the inherent

40

. posing the flange of the
' Unhecessary to use binding wire or
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_ing ‘members to the

in my, co-pending divisional

fibrous material com-
cap, thus rendering it
other fasten-
ing means which is difficult to apply and remove
and is otherwise objectionable, " The improved
sealing caps according to the present invention
may, if desired, be made waterproof by mixing
or otherwise incorporating paraffin or other suit~
able waterproofing material with the pulp or
fibrous material, and ‘when paraffin is 80 used,
it will preclude adhering of the pressure apply-
flange of the cap incident
to the molding thereof upon the bottle lip.

The herein described method of making sealing
caps according to.the present invention enables
such caps te be produced inexpensively and with.

broperties of the pulp or

facility, and the molding of the caps upon the

bottle Iips may be accomplished readily and in-

expensively ‘by relatively simple means,

e prepared cap disclosed herein is claimed
i application Ser. No."

250,069 filed January 9, 1939, - a

. .The herein disclosed method of. making or pre-

- sional application
'9,1989. . - <

paring the cap is claimed in my copending divi-

Ser. No. 250,070 filed January

I claim as my invention: - .
1. The steps in the method of affixing a hottle

- sealing cap which comprise applying a flanged

0

' .thickness than the

cap molded from papet
compressed atintervals
intervening uncompressed ‘portions of greater
compressed portions to the

pulp and having its flange .

- mouth of a bottle with the flange of the cap sur-,

75

rounding the lip of the bottle mouth, and com--
Pressing the uncompressed portions of the flange

2,169,804

- compressed at intervals

‘than the compressed

~“shape, A . 4
of assembling an article of the
class described. having g, ‘flange portion formed-
of alternately relatively hard and soft sections

in its eircuniference with *

3

of the ¢ap and thereby contracting said - flange
circumferentially and molding it upon said lip.,
2. The method of applying a bottle sealing cap
‘to a bottle having a lip around its mouth, which
comprises placing on -the mouth of the bottle

a flanged cap of paper pulp having its flange

spaced circumferentially
thereof, with intervening uncompressed portions
to the flange of greater thickness than the com-

bressed portion thereof, and compressing the un--

compressed portions of the flange around its cir-
cumference
tent to render the thickness of the flange uniform
‘around its circumference and to mold the flange
to the shape of the lip, . - .

3. The method of applying a sealing cap to a
‘bottle having an outwardly 'convexed lip sur-
rounding its mouth, 4
the mouth of the hottle g cap molded from paper
pulp and having a fiared surrounding flange which
is compressed at intervals spaced circumferen-
tially thereof and on lines extending transversely

" of the circumference of the flange, with inter-

‘vening uncompressed portions of the flange of
gréater thickness than the compressed portions
thereof and pressing the uncompressed. portions
of the flange inwardly uniformly around its cir.
cumference against the Iip of the botgle to an ex-

portions of the flange of uniform thickness and
to contract the flange circumferentially and mold
it to the shape of the lip. : ' ‘

4. The method of applying a sealing cap to a

bottle having an outwardly convexed Np sur--
Which comprises placing on .

rounding its mouth,
the mouth of the bottle a cap molded from paper

- pulp and having a flared surrounding flange which

is compressed at intervals spaced. circumferen-

- tially thereof and on lines extending transversely
the flange, with interven- :

of the circumference of
ing uncompressed portions of greater thickness
; Dportions, and pressing the
‘uncompressed portions of the flange of the cap
‘While moist inwardly’ uniformly around the cir-
cumference of the flange against the lip of the

bottle to cause interlapping of the fibers com--
. bosing the compressed and uncompressed por-

tions of the wall of the flange to an’ extent‘to'_
the fiange circumferentially and moild

contract
it to thé shape of the ip while applying heat
‘to said flange to permanently set it in such molded

_ 5.The method

which comprises placing on

10

against the lip of the bottle to an ex- -

‘18
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"tent to render the compressed and uncompressed .
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and a container, which method consists in placing

-said article uporr the container applying pressure-

to sald flange portion and.thereby forcing said
" relatively -hard. sections respectively into ad-

Jacent soft sections and reconsolidating the mass
Ainto a new shape, o . :

6. The method. of covering the top and rim of

& container which consists in placing on a.con-:

tainer a fibrous article,

therein a plurality of preformed relatively hard |

and reldtively soft sections and applying pres-
sure to said portion to Te-arrange the relative
‘bosition of said sections to assemble the fibrous
‘article onto the container. »

- 7. The method of covering the top and rim of
a container which consists In: placing on a con-
tainer a fibrous article wh.icg is: preformed, with
sections of different thickness and applying pres-
sure to re-arrzngs insse sserions rziztivs to each

& portion.of which has -

65

0

75




5

snuglyﬂxtheﬂbmnsuﬂcleonthem.
8. 'lhemethodoiemumcthetmandrmd
a container which consists in placing on & con-
tainer a fibrous article which is preformed with
sectionsotdlﬂemntmhﬂ!eh’udnesandtuek-

'ness-andnpplyln:mtoxe-mﬂue

sections relative .to each other and to recon-
sondnhethemtoﬂmlyandmnxthem

1¢ article on the container.



