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This invention relates more particularly
to the formation of bottom closures for the
tapered bodies or barrels of paper or other
fibrous material bottles and apparatus for
carrying out such method; and the objects
and nature of the invention will be readily
understoed by those skilled in the art in the
light of the following explanations of my
novel method, and of the -accompanying
drawings that illustrate what I now believe
to be ‘the preferred mechanical expression
or embodiment of my apparatus for carry-
ing out such method, from among other
forms, constructions and formations within
the spirit and scope thereof; and this ap-
plication is filed as 4 division and I hereby
claim the date of filing of my parent appli-
cation, Ser. No. 699,274, filed March 14,
1924, for tapered fibrous material bottles
and the like, ’ S

An object of the invention is the produc-
tion of a tapered or conical so-cailed paper
bottle with an improved permanent com-
paratively! rigid bottom closure.

With this and other objects in view, my
invention consists in certain novel features
of method and apparatus for carrying out
the method as more fully and particularly
explained and specified hereinafter.
.-Referring to the accompanying drawings
forming a part hereof:

Fig. 1 is a sectional elevation showing, in
part, & paper bottle or container produced
by my instant method and gpparatus.

Fig. 2, shows certain mechanism in ver-
tical section, and a paper disk and a paper
bottle body in cross section and in sectiongl
elevation, respectively, all “to illustrate s
-certain step in the method of forming paper
bottles with permanent-bottom closures, in
accordance with my invention.

Figs. 3 and 4, are vertical sectional views

Ulusirating additional steps in the method
of bottoming paper bottles in -accordance

5 with my invention.

The paper container or bottle construction
disclosed, ise claimed by my parent appli-

- cation filed March 14, 1924, Ser. No. 699,274.

This paper bottle, which is here shown in

» the approximate form of truncated cone, or

vith & barrel that is longitudinally tapered
from bottom of large diameter fo its top or
mouth of small diameter, is produced, in ac-

~cordance with my invention, briefly, as fol-

lows :—

First—a single flat blank composed of pref-
erably a single sheet of flexible suitable paper
or so-called pulp board is cut of the required
dimensions and of the required form to
fold around a tapered mandrel to produce
the longitudinally tapered bottle body or
barrel 1, with over long ends and of uniform
taper from one end to the other. This blank
is thus bent; rolled or folded around the
tapered mandrel so that the longitudinal

edges of the blank overlap and these oves-

lapping edges are cemented or otherwise
secured together to form the tapered body
with a permanent liquid tight joint or seam
1%, that extends throughout the length of
the body. ' T

This -tapered body as thus produced is
open at both ends and is of greater Iength
than is the body of the completed bottle.

Second—This body 1, is then provided
with any suitable mouth portion, such as a
metal neck or mouth-ring 2, applied and
permanently secured to the small-diameter
upper end of the body, to form the top rim
and_exterior surrounding bulging annular
bead .or rim of the bottle head and an in-
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terior depressed seat within the bottle mouth -

to receive the usual paper sealing disks or
so-called bottle caps: ’

Third—The tapered body 1, is then
dropped, small end down, into a hollow
tapered mandrel of such dimensions that
the over long large end of the body projects
upwardly beyond the upper open end of the
mandrel and upwardly through and be-
yond an annular die-and-bottom-shoulder-
forming enlargement at the upper end of the
mandrel. The interior taper of the mandrel
is.of such dimensions that the outer tapered
surface of the body 1, fits the same, and the
body is thereby supported below said en-
largemerit, against collapse or deformation,
under the downward thrust and pressure of
the hereinafter described bottoming opera-
tions. i .
While the body is thus supported, a
plunger, whose axis is alined with the com-
mon longitudinal axes of the body and hol-
Iow mandrel, drives a transversely-arranged
imperforate stiff sheet paper bottom disk 3,
having annular upwardly directed flange 3%,
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‘into the projecting large end of the body and

longitudinally thereof toward the small end

_of the body, until the further longitudinal
-inward progress of said disk is stopped by
_the bottom shoulder of the annular top en-

largement or die of the mandrel. The bot-
tom face of the plunger is over-large in
diameter with respect to the interior diam-
eter of the body where the bottom disk- is
to be seated, and the bottom disk covers the

transverse bottom face of the plunger and is
‘throughout its area backed by said plunger
face, the upturned annular flange of the disk
having been formed on and surrounding the-
‘lower end portion of the plunger and thus
forming the working or paper body engag-
' ing operative face of the: plunger.

. flanged disk is thus of greater external diam-
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eter than the interior diameters of the upper
end of the paper barrel arranged to inter-
nally receive the same. The driven descend-
ing plunger faced by the flanged bottom
disk, thus radially and annularly expands,
stretches and swages the upper end of the
paper barrel 1, outwardly under great pres-
sure against the restraining inner surfaces
of the walls of the annular top -die or en-
largement of the mandrel and thus shapes
the. upper end of the paper body accord-
ingly, thereby forming the expanded end of
the barrel with an enlarged annular upward-
ottom

shoulder of the enlargement of the
mandrel and " against which the annular
outer bottom portion of the bottom disk is
seated and compressed by the plunger. The
bottom disk 8, having thus heen swaged
into and seated in the body end expanded

- thereby the plunger is withdrawn from said

bottom disk and the barrel. :
This “third” step preferably includes

flexing the bottom disk into centrally arched

or convex form toward the interior of the
body while the general plane of the body of
the disk is at right angles to the direction of

plunger movement and while the disk is:

backed throughout. its area by the plunger
end and while the disk is tightly stretched

-over and across the plunger, all while the

plunger is driving the disk into the barrel
end to its final seat tightly against and com-
pressing the annular enlarged shoulder 1°,
formed thereby in the barrel. To accom-
plish the arching or dishing of the disk, the
end face of the plunger is rounded or con-

:vexed, and the upward longitudinal pull

or drag of the disk flange during the disk
flanging operation and during the body ex-
anding operation, causes the tight stretch-
g of the disk and its conformation to the
rounded form of the plunger end, under the
patural tendency and elasticity of the stiff
paper to return to its original flat form.
Fourth—The expanded upstanding end of
the paper barrel and the upstanding flange

This
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8% of the bottom disk in the barrel, are then
by a suitable descending crimping or spin-
ning and pressure head, compressed down-

‘wardly and against the floor of the mandrel

enlargement or die to form.a permanent
crimp compressed against the bottom disk
and locking the same against the shoulder

1°,-0f the body and permanently securing the

same in and to the body, and also providing|
the paper bottle with an annular dependh}g
as well as projecting surrounding body stiff-
ening and protecting rim.

Fifth—The paper body as thus far com-
pleted, is then preferably subjected to water-
proofing and sealing treatment, which, in
part at least, consists in introducing therein
a suitable. waterproofing agent in liquid
form, such as paraffin melted by heat, and
then pouring the surplus liquid sealing agent
therefrom. The liquid paraffin quickly seeks
and hardens in ‘the annular angular joint
or seam between the top surface of the bot-

tom disk and the tapered surrounding por-

tion of the barrel, thereby forming an an-
nular fillet or Ting in and sealing said joint
or seam and adhering to the paper surfaces.
This distribution of the melted paraffin to
quickly seek and form said sealing fillet, is
facilitated where the bottom disk is cen-
trally arched upwardly as hereinafter de-
scribed. : o

The apparatus of my invention, from
among other structures, for carrying out my

method, includes the upwardly enlarging

tapered hollow mandiel 4, the upper end of
which provides a normally-fixed ring die 5,

“surrounding the upper end of the mandrel

bore, and in effect forming an annular radial

"enlargement 5% "of the upper end of the

mandrel bore open at the top, and providing
a bottom approximately flat upwardly fac-
ing radially enlarged stop shoulder or step
constituting the floor of the cnlargement.
This enlargement is surrounded by vertical
preferably cylindrical wall 5%, rising from
the horizontal floor or stop shoulder.
A reciprocating punch die 7, is provided
for cutting flat large diameter disks 8, from
a web of stiff yet somewhat flexible paper ¢,
fed across ring die 6, and delivering each
flat disk in the die 6, onto the internal up-
wardly facing shoulder 6, within said dic
6, see Fig. 3, and to thereon hold the flat
disk pending a disk flanging operation.
While the flat disk is thus held on the flange
forming shoulder 6%, a disk flanging plunger

-8 descends through the hollow or ring punch

die 7, and enters the die 6 and engages the
central portion of flat disk 3 and draws or
forces said disk 3 through the contracted
bore of dic 6 and thereby forms the disk 3
with annular flangs or skirt 3® of the dimen-
sions required.” The mandrel 4 during this
operation is_held- longitudinally and ac-
curately ‘alingd with said die 6 and the
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plunger and spaced therefrom with the large
projecting open end of the tapered barrel
1 opposite the discharge end of the ring die
6. The parts are so arranged and propor-
tioned, that the plunger 8 will carry the
flanged disk directly from die 6 into the
large projecting end of the paper body, and
will drive said flanged disk inte the body
and utilize the flanged disk as a die in ex-
panding, swaging, and shaping the body
end into and to conform to the enlargement
5* and the annular lip 5° see Fig.-4. The
end face 8, is convexed to produce the de-
sired inward bulge of the disk 3, when with-
in the bottle body, under the upward pull
of the disk flange while pressed by the punch
7, and under the tight frictional engage-
ment of the disk flange with ring die 6, and
with the inner surface of paper barrel 1.
'The diameter of the working end of the
plunger 8, is less than the contracted bore

of flanging die 6 and the. internal diameter _

of the cylindrical end 1¢, of the bottle body,
and hence the flanged disk fits on the worlk-
ing end of said plunger with its. flange ex-
teriorly surrounding said end and is thus
forced inte the enlarged end of the paper
barrel until the shoulder formed by enlarge-
ment 5%, and the paper shoulder 1P, thereon,
arrests further inward movement of the
flanged disk and plunger within. the barre]
end. The oversize flanged disk thus swages
the paper body into the enlargement 5* and
against the annular lip 5° and the disk is
thereby rigidly compressed against the
shoulder i® and the wall 1¢ and the meeting

- paper surfaces are approximately amalga-

60

‘mated together by the high pressure.

The plunger 8 is withdrawn when the bot-
tom disk is driven to its seat in the ex-
panded bedy, and the mandrel and its bot-
tle body containing the disk are brought into
position for erimping. Any suitable means,
such as a rotary crimping head, then acts
on the projecting cylindrical end of the
paper body to lock the flanged-disk in the

body by the formation of a locking crimp. .

During this crimping opeération pressure is

applied to the crimp longitudinally of the:

paper body and toward the small end there-
of, and this pressure is sustained by the
shoulder fermed by enlargement 52, and
hence the position of the flanged disk within
the body is not changed. 1t is hence pos-
sible to apply the desired heavy pressure
during the crimping operation without fore-
ing the flanged disk into the paper body
beyond the position predetermined and nec-
cssary in o bottle of the desired. rated ca-
pacity. ‘ . .

The body 1, of the bottle or container is
composed of a blank of stiff yet flexible paper
material, and the bottom disk 3, is also
composed of stiff strong sheet paper mate-
rial

2

The paper container is of a certain rated
predetermined capacity and the bottom $ is
so driven and fixed in the body as to avoid

sagging or upward movement thereof, in

other words, to avoid changing the capacity
of the container. .

The bottom disk, as hereinbefore described,
ig driven into the body end while the disk
is held in convexed or dished form without
destroying the elasticity of the paper and
its tendency to return to the original flat
form, and the disk is thus fixed in the body
while dished and thus held under tensicn so
that the disk exerts outward radial tension
or pressure against the surrounding re-
straining wall of the body to maintain the
tight seal or contact of the disk with the
body particularly under the weight of the
contents on the upwardly arched disk, al-
though I do not wish to so limit all steps and
features of the invention. _

The annular joint within the bottom end
of the container and sealed by fillet 3%, is
protected against seam-opening or fillet-
breaking indentation or distortion of the
centainer body, by the heavy stiff rim form-
ing crimp 19, between the lower end. of the
body and the bottom disk flange, forming

the lower end of the body with the exteriorly
surrounding preferably cylindrical enlarged ¢

diameter wall 1°, of the annular depending
crimp embodying said wall 1°, the upset
flange 3%, and the upturned portion of the
body wall end terminating at 1°, against the
bottom surface of disk 3.

What I claim is:

‘1. The improved method of bottoming pa-
per receptacles of tapering form which con-
sists in driving a bottom closure disk, while
maintained in a position transverse to the
longitudinal axis of the receptacle, by pres-
sure uniformly applied throughout the arvea
of the outer side of the disk, longitudinally
of the receptacle into the large end thereof to
radially stretch and enlarge said receptacle
end and form an annular shoulder, all while
supporting the receptacle below said disk
against distortion; and crimping the pro-
jecting enlarged end of the receptacle to fix
the disk in the receptacle end against said
shoulder.

2. In the method of bottoming tapered
sheet paper material réceptacles, those steps
which include supporting the tapered body
of the receptacle bolow its large end
against distortion in a hollow mandrel, with
said large end projecting up through a
hollow die of enlarged diameter havinz
an annular floor; driving a paper mate-
rial bottom ‘closure disk of enlarged dinm-
eter while held in a transverse position
downwardly into said large end of the pa-
per body, while said disk is backed
against tilting and buckling outwardly, to

" stretch and expand said bedy end within said
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die and down against said floor by the con-
tact of the disk with the inner surface of
said body end; and crimping the outer end
of the body to cooperate in fixing the disk
and forming a liquid tight bottom closure.
3. In the method of producing a paper

"bottle, those steps which consist in arrang-

" ing a longitudinally tapered paper barrel i

10

15

20

a hollow mandrel having an annular die at
its upper end with the paper barrel project-
ing upwardly through and beyond said die;
then driving an over-size paper bottom disk
longitudinally into the paper barrel held by
the mandrel while said disk is held to convex
form under tension to return to flat form
and thereby swaging the disk into the barrel
and expanding the barrel within said die and
against an annular shoulder formed by such
expansion of the barrel against the die; and
thereafter crimping the barrel end against
the disk while said shoulder is backed by
the die. T ' '

4. In the method of providing the paper

" material body of a bottle and the like with
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a permanent liquid tight bottom closure,

those steps which consist in driving and
forcing an oversize flanged paper material

disk longitudinally into the open end of
said body and by contact with surfaces of
said disk swaging said body radially out-
wardly to conform to the internal shape of
a die providing said body with an annular
internal shoulder against which said disk
seats and an enlargement receiving said disk
and then crimping the projecting end of the

~ body around the disk flange to permanently

lock the disk and body together against rela-
tive longitudinal movement of the disk.

5. In the manufacture of a paper material
bottle and the like, with a permanent, liquid
tight bottom closure, those steps which con-
sist in holding -the paper material body
against longitudinal movement with its open
large end projecting through and beyond a
ring die having its bore abruptly enlarged
at its upper end, and then expanding the
portion of the body surrounded by said en-

largement to conform to. the shape thereof,’

by forcing a flanged oversize paper material
) = .

‘disk longitudinally into said body through-

the large open end thereof, and then per-
manently securing said disk therein under

- radial tension and thereby maintaining the

expanded and shouldered formation of the
body end portion that encloses said disk.

6. In the manufacture of paper containers,
those steps which include, shaping a flat
sheet paper material blank to provide a
container body of truncated cone form with
the longitudinal edges of the blank secured
together to foim the body with a longitu-
dinal seam; and bottoming said body by

~ driving a stiff elastic bottom disk of en-

larged “diameter into an end of said body

1,708,828

while said disk is backed and held trans-
versely of the longitudinal axis of the body,
and thereby expanding the body end to
form therein an intermediate annular
shioulder against which the disk is forced
under pressure, and then crimping the ex-
panded outer end of the body to the outer
surface of the disk to permanently lock the
disk and body together.’

7. In the manufacture of paper containers,
those steps that include providing a -stiff
container barrel of sheet
and driving -a stiff flanged paper bottom
disk of enlarged diameter, while on the end
of a plunger, into an end of said barrel to
expand and enlarge the barrel end and form
a shoulder ‘against which said disk is driven,
the flange of said disk being formed on and
surrounding said plunger which has a con-
vexed end face on which the disk is held

under tension in dished form by the drag

of the disk flange in contact with and while
expanding the container end. '
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8. In apparatus for the manufacture of .

paper containers having dished bottom clo-
sures; a mandrel for supporting a paper
container body with its end projecting up-
wardly, ‘and a plunger having a convexed
end face adapted to receive a flanged stiff
paper bottom disk of enlarged diameter
with respect to said body end with the disk
flange surrounding the plunger, said plung-
er adapted to forcibly Iérive said disk into
said barrel end to expand and enlarge the
same by the contact of the disk flange with
the inner surface of the barrel end and to
form a shoulder in the barrel against which
the disk is driven, whereby the drag of the
disk flange in contact with the inner face of
the barrel stretches the disk to convex form
tightly over and backed by the convexed end
of the plunger.

9. Mechanism for bottoming paper mate-
rial bodies, comprising a hollow mandrel
having an end ring die the upper end of the

bore of which is abruptly enlarged_to pro--

vide an outwardly facing annular shoulder
and a surrounding upstanding annular edge
wall of enlarged diameter, in_combination
with a reciprocating driven plunger formed
to fit in and carry a flanged paper material
disk of oversize and drive the same longi-
tudinally into the large open end of a coni-
cal paper material body in said mandrel
and projecting through said die, and to
thercby expand and shape the portion of the
body surrounded by said enlargement to

_conform thereto by direct swaging contact

between the surfaces of the disk face and

‘flange and the inner surface of the body.

In testimony whereot I have hereunto set
my hand at Fulton, N. Y. this 4 day of
June, 1928. ‘

WILLIAM H. BREMMERMAN.
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